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Project Team

EarthCheck

Since 1987, EarthCheck has provided frameworks, tools and Standards
for the public and private sector to achieve sustainable development
outcomes using world leading science, demonstrated methodologies
and performance driven approaches to innovation. EarthCheck has three
elements of key focus in driving innovative practice in Sustainability:
advice and consulting sustainability services, certification of an
operation’s or destination’s sustainability as well as benchmarking

and performance tools.

Regional Economic Solutions

Regional Economic Solutions (RES) is a majority owned First Nation
Business. RES is dedicated to bridging the economic and social gap
between Indigenous Australians and the rest of the community. RES
achieved this by partnering with organisations whose projects impact
indigenous communities and work to ensure those impacts are positive,
delivering social and economic outcomes that are sustainable, ethical
and responsible.

Arup

Arup is an independently-owned, multi-disciplinary firm specialising in
issues in the built environment. Arup is a global network of engineers,
designers, scientists, economists, planners and technical specialists.

Queensland Tourism Industry Council

Queensland Tourism Industry Council (QTIC) is the peak industry
body for tourism in Queensland, acting as The Voice of Tourism.
QTIC is a not-for-profit, private sector, membership-based
organisation representing the interests of Queensland'’s tourism
and hospitality industry.
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Document guide

Final Report:

This document outlines the overarching project approach and key
findings. The Final Report has the following appendices:

Appendix 1: Final Project Options
17 Final Project Options for the Palm Island community across the

five project themes of energy, water, waste, transport and resilience.

Appendix 2: Option Recommendations

Options that have not progressed through to the options shortlist,
but which have merit and potentially represent areas for future
consideration.

Appendix 3: Discounted Options

Other options put forward by the community and stakeholders that
were assessed, but ultimately not determined to constitute a viable
project option or option recommendation.

Appendix 4: Stakeholder Register:
List of engaged stakeholders throughout the project lifecycle.

Technical Appendix 1: Sustainability Assessment and Risk
Assessment

As a separate document to the Final Report, this is a detailed
Sustainability Assessment and Risk Assessment for the Palm Island
community. This contains the detailed project findings and data which
are referred to in the Final Report.

Technical Appendix 2: Options Report

As a separate document to the Final Report, this is a detailed report
on the shortlisting of options from the Long List to determine the
Final Project Options.
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Executive Summary

To address the risk of climate change and protect the Great Barrier Reef,
there is a need for Great Barrier Reef island communities to decarbonise
in line with Queensland's emission reduction goal. This report provides
an overview of the findings and results of the Decarbonisation of Great
Barrier Reef Island — Whole of Community Pilot project for the Palm
Island community. The project aimed to collaboratively develop project
options for a range of community benefits including decarbonisation
and resilience-building community and stakeholder-led initiatives
spanning the project areas of energy (generation and efficiency), water
(supply and treatment), waste, transport (inter and intra-island), and
resilience to the effects of climate change.

This project was supported by the Queensland Government, which made
a $1.73 million election commitment in 2017 to assist Great Barrier Reef
islands transition to a low or zero carbon future and become more
resilient to changes in climate. The project team was constituted of
EarthCheck, Arup, Regional Economic Solutions and the Queensland
Tourism Industry Council.

In order to reach the project objective, a collaborative engagement
process with the community was established and maintained, harnessing
The Regional Economic Solutions Moon-Da-Gatta Yarning Framework.
This project deeply engaged and connected with the Palm Island
community in order to support the community reclaim, revitalise and
restore cultural tradition.

Palm Island Final Report
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Executive Summary

Community and stakeholder-led ideas and initiatives were
at the heart of this project. It is recognised that it is the
community who are best positioned to action sustainable
and impactful change towards decarbonisation and building
capacity to respond to climate change at a local scale.

n Options Longlist was collated and the options most
aligned with community needs and the decarbonisation

and resilience-building objectives were selected by the
community to be shortlisted for project options.

The extensive research and relationships developed
throughout this project support the 17 final project options
developed for the Palm Island community. The number of
final project options per project theme are presented in
Figure 1. The cumulative upper estimates for potential
emissions reductions, annual savings, full time equivalent
jobs as well as total investments are also identified in this
figure. The full final project options can be found in
Appendix 1: Final Project Options.

Throughout this process, a range of ideas, initiatives and
projects were documented for future consideration and are
collated as further recommendations in Appendix 2: Option
Recommendations of this report. The privileged access to
community and perspective gleaned throughout this project
enabled the project team to highlight specific policy
recommendations aimed at governmental agencies. These
are outside the scope of the project options developed in
this project and provide tangible opportunities for
community development and wellbeing.

Palm Island Final Report

7,260 tcoz-e $3.7 million 25 | $89 million
ANNUAL CARBON ANNUAL . JOBS  CAPITAL COSTS

EMISSIONSREDUCTION  QEEEEEE  SAVINGS

*Full time equivalent

\
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Figure 1: Key Findings and Project Summary*
*Figure totals have been calculated by summing the maximum figure for each final project option aspect. Note that where final project

options do not have an associated figure (e.g. to be determined by a study), there have been no savings or costs included for that
project option.
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Executive Summary

The developed final project options provide the potential for significant investment
into the Palm Island community, the opportunity for full time equivalent (FTE)
positions to be created, as well as important decarbonisation potential presented
as carbon reductions. The table below presents the final project options developed
for Palm Island. For the complete final project option documents, please refer to
Appendix 1: Final Project Options.

Table 1: Final Project Options for Palm Island

Carbon Investment Delivery

Project Option Reduction ©) FTE Time Funding Opportunities
(tCO2-e) (Years)

*  Funding under future round of W4Q
*  Round 3 - Community Sustainability Actions Grants, Queensland Government Department of
Environment and Science

1. Community Market Garden

This project i to start the community garden *  Social Reinvestment Grant, Department of Aboriginal and Torres Strait Islander Partnerships

again to produce fresh food in the community. N/A 100,000 1-3 0.5-1

*  Drought Communities Programme, Department of Infrastructure, Transport, Regional
Development and Communications
This could include composting for food and +  Community Led Grants Department of the Prime Minister and Cabinet
garden scraps +  DSDMIP Resource Recovery Industry Development Program
+ 1000 Jobs Package, National Indigenous Australians Agency

*  Work with/through TAFE to offer appropriate courses on an ongoing basis

*  Round 3 - Community Sustainability Actions Grants
*  Social reinvestment
* Indigenous Languages and Arts GO3720
* 1000 Jobs Package (Tranche Two)
50,000 — +  Community Led Grants

A program to help community identify more N/A 1 1-2 ;
100,000 *  The Container Refund Scheme Small Scale Infrastructure Grants Program (Queensland

2. Living better at home and saving money

opportunities to live well and reduce costs. Government) provides up to $10,000 in infrastructure and equipment to set up collection points

for the newly introduced container deposit scheme.
*  Potential for Ergon to incorporate costs of education materials regarding electricity usage and

billing transparency as part of their community business objectives

Palm Island Final Report January 2021 3



Executive Summary

Carbon
Project Option Reduction
(tCO%-e)

Investment

(%)

FTE

Delivery
Time
(Years)

Funding Opportunities

@ 3. Caring for Our Sea Countries
*r Caring for our sea country's health to maintaina 1.3 - 1.7/HA

thriving environment for future generations.

4. Community bus service

0.002 —
This project is to start an environmentally
. . . 0.006/100km
friendly bus service for community transport.
5. Solar Power on the ground with batteries
0-4,900

Study to build a solar farm in Coolgaree Bay.

6. Put Solar Power on the roof
Putting solar panels on the roof of your home to 780

produce some of your own electricity.

Palm Island Final Report

210,000 (10
hectares of
mangroves)
6,900,000
(10 hectares

of seagrass)

100,000

250,000
(feasibility
study)
15,000,000
(solar farm/

battery)

1,400,000
(phase 1)
4,000,000
(phase 2)

1

More
than 3

1-2
days
per
installa

tion

05-1

0.5

1-2

Philanthropy and private funds (as an environmental and social cause)

Blue carbon has been identified in the Queensland Carbon Farming Industry Roadmap

Other federal, State and local government funding may apply such as Queensland Community

Sustainability Action grants and the Queensland Attracting Tourism Fund

Partners who might be able to fund their own activities/contributions, e.g. research activities by
universities might be funded by PHD scholarships, volunteers from volunteer organisations like

Seagrass Watch, Mangrove Watch or Conservation Volunteers Australia

Climate Solutions Fund — Emissions Reduction Fund

Clean Energy Finance Corporation — Reef Funding Program

Australian Renewable Energy Agency - potential funding through exploration of innovative
electric vehicle charging infrastructure

Ergon - potential funding and becoming partner on project due to EV charging infrastructure
Local Government Grants and Subsidies Program - potential capital funding after feasibility study
completed

Department of State Development, Manufacturing, Infrastructure and Planning — could align with

similar electric vehicle charging infrastructure investments

Clean Energy Finance Corporation - Reef Funding Program: funding available for emission
reduction projects in Great Barrier Reef catchment area
Regional and Remote Communities Reliability Fund

Climate Solutions Fund — Emissions Reduction Fund

Small-scale technology certificates for solar PV systems through Small-scale Renewable Energy
Scheme - from the Clean Energy Regulator (Australian Government)

Clean Energy Finance Corporation - Reef Funding Program: funding available for emission
reduction projects in Great Barrier Reef catchment area

Regional and Remote Communities Reliability Fund

Climate Solutions Fund — Emissions Reduction Fund

North Australia Infrastructure Fund
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Executive Summary

Project Option

Carbon
Reduction
(tCO2-e)

Investment

®)

Delivery
Time
(Years)

Funding Opportunities

7. Building confidence in the community’s

10z ‘. water supply
This project seeks to engage with the community
to re-build community trust in the safety and

reliability of the water supply.

® 8. Indigenous Ranger Program
m This is to fund an Indigenous ranger program to

care for land and sea countries.

9. New Solar Hot water systems
Better solar hot water systems on houses to

improve hot water supply.

Palm Island Final Report

N/A

N/A

480

200,000 -
400,000

120,000 —
200,000
annual costs
80,000 -
130,000

capital costs

2,500,000 -
3,900,000

N/A

2

1-3
per
installa

tion

Less than 1
1-3
1-2

The project is aligned at some level to several existing funding programs including Building our
Regions Program (Department of State Development, Tourism and Innovation), Queensland
Disaster Resilience Fund (Queensland Reconstruction Authority), and Remote Area Boards
Program, and the Indigenous Councils Critical Infrastructure Program (Department of Local
Government, Racing and Multicultural Affairs)

Given the criticality of the work and alignment to multiple Departmental priorities, it is
recommended that key stakeholders including Palm Island Aboriginal Shire Council, Department
of Local Government, Racing and Multicultural Affairs, Department of Aboriginal and Torres Strait
Islander Partnerships and Department of Environment and Science to collaboratively review
funding opportunities

There may be an opportunity combine this project with project #17 (Plastic Free Places Initiative)

for funding application purposes

Indigenous Land and Sea Ranger Program

Looking after Country Grant program, Queensland Department of Environment and Science

1000 Jobs Package, National Indigenous Australians Agency

Community Led Grants, Department of the Prime Minister and Cabinet

Queensland Indigenous Land and Sea Rangers Program, Queensland Department of Environment
and Science

Queensland Feral Pest Initiative, Queensland Department of Natural Resources, Mines and Energy

Animal Management in Rural and Remote Indigenous Communities One Health Programs

Existing funding opportunities:

Could seek modification to existing Department of Housing funding to account for upgrade of

SHW systems.

New funding opportunities:

Small-scale technology certificates for solar hot water systems through Small-scale Renewable
Energy Scheme — from the Clean Energy Regulator (Australian Government)

Clean Energy Finance Corporation - Reef Funding Program: funding available for emission
reduction projects in Great Barrier Reef catchment area

Regional and Remote Communities Reliability Fund

Climate Solutions Fund — Emissions Reduction Fund

January 2021



Executive Summary

Delivery
Time

Funding Opportunities

Carbon
Project Option Reductio Investment ($)
n (tCO%e)

100,000 -
10. Improving walkways around Palm Island
| hs f Iki d ovli 200,000 (plan)
mprove paths for walking and cycling to promote

P P I yamgtop 9 1,500,000 —

active transport around Palm Island by improving

6,000,000

shade, lighting, and path quality. (inf )
infrastructure

11. Cooling options for homes

Improve comfort and livability in homes through
500,000 —

cooling options such as: heat reflective roof paint, 203 — 406
2,000,000

installation of insulation, and better ventilation.

An audit will identify options for consideration.

12. Improve Energy Use in Houses

Improve energy use in houses through options for

more efficient kitchen and laundry appliances and 204 - 406 1,000,000
lights. An audit will identify options for

consideration.

50,000 —
13. Options for replacing diesel for the Ferry 100,000
and Barge Services (feasibility
Looking at options for replacement of diesel fuel 0 - 240 study)
for the ferry and barge services, including 40,000,000
electricity, hydrogen, and bio-fuels. (barge)

4,000,000 (ferry)

14. Improving the Waste Management Site

5&5 Improving the rubbish site so waste can be better
0-5 2,000,000
separated into different kinds of waste and stored

properly for transport and recycling off island.

N/A

2-4
per

year

To be
deter
mine
din
the
study

*

(Years)

05-1

To be
determin
ed by the
study*

Seek to include Palm Island in the next update of the Principal Cycle Network Plans so as to align
with Queensland Government strategies for Cycling and Walking, including the potential to
obtain funding through the mechanisms outlined in the strategies, such as The Cycle Network

Local Government Grants Program

The No Interest Loans Scheme

Energex PeakSmart air conditioning program

The No Interest Loans Scheme offers individuals and families on low incomes access to safe, fair
and affordable loans for purchasing appliances and some other essential household expenses
Ergon rebates are available for payment card residences

For newly built community housing, a partnership with the Clean Energy Finance Corporation
should be explored

Partnership with Department of Housing and Public Works should be explored

Climate Solutions Fund — Emissions Reduction Fund

Clean Energy Finance Program - Reef Funding Program

Australian Renewable Energy Agency - potential funding through exploration of innovative
emission reduction measures

Ergon — potential partner on project due to electric vehicle charging infrastructure

State Development, Manufacturing, Infrastructure and Planning - Resource recovery industry
development program
Department of Agriculture, Water and the Environment — Reef Trust — Great Barrier Reef

Foundation Partnership Grant

Palm Island Final Report *To be determined (TBD) by the study indicates that a feasibility study is needed for this project option in order to ascertain the figure. January 2021



Executive Summary

Project Option

Delivery
Time
(Years)

Celecry Investment
Reduction FTE

(tCOz-e) ®)

Funding Opportunities

15. Water and wastewater plan

A plan to highlight opportunities to improve long
term water quality, community self-sufficiency, as
well as ongoing wastewater management for the

island.

16. A tourism plan for Palm Island
A plan to support the community to benefit from
the opportunities that tourism can provide in a

cultural, ethical, social, and economical way.

17. Help community to stop using plastic items
commonly found in rubbish

Finding better alternatives for shops to switch
away from plastic items commonly found in
rubbish - straws, coffee cups/lids, takeaway
containers, food ware (cups, plates, cutlery etc.),

bags and water bottles.

Palm Island Final Report

250,000 —

N/A NA  1-2
500,000
100,000 -

N/A 1 1
200,000

N/A 400,000 1 2

No specific funding opportunities have been identified for this project

The project is aligned at some level to several existing funding programs including Building our
Regions Program (Department of State Development, Tourism and Innovation), Queensland
Disaster Resilience Fund (Queensland Reconstruction Authority), and Remote Area Boards
Program, and the Indigenous Councils Critical Infrastructure Program (Department of Local
Government, Racing and Multicultural Affairs)

Given the criticality of the work and alignment to multiple Departmental priorities, it is
recommended that key stakeholders including Palm Island Aboriginal Shire Council, Department
of Local Government, Racing and Multicultural Affairs, Department of Aboriginal and Torres Strait
Islander Partnerships and Department of Environment and Science to collaboratively review
funding opportunities

There may be an opportunity combine this project with project #7 (Re-building Community
Confidence in Water Supply) for funding application purposes

Round 3 - Community Sustainability Actions Grants, Queensland Department of Environment and
Science

Social Reinvestment Grant, Department of Aboriginal and Torres Strait Islander Partnerships
Community Led Grants, Department of the Prime Minister and Cabinet

Growing Indigenous Tourism Fund, Queensland Department of Innovation and Tourism Industry

Development

Application for funding through the Department of Environment and Science for support of the
Plastic Free Places initiative on Palm Island. Department of Environment and Science are currently
undertaking an Indigenous Waste Strategy and associated infrastructure planning, in line with the
Queensland Waste and Resource Management Strategy. The development of this Indigenous
Waste Strategy and infrastructure plans may provide opportunity for funding for remote
communities such as Palm Island for Container Refund Scheme and plastic free places initiative.
This project should form part of the Regional Action Plan to be developed under the Indigenous
Waste Management Strategy so that project identification and development can be undertaken in

a coordinated way.
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Project Phases

This section presents the project phases undertaken.



Project Phases and Engagement Framework

The Regional Economic Solutions Moon-Da-Gatta Yarning Framework was
employed to appropriately engage and connect with the community and
is illustrated in the figure below. This Framework is a strength-based
cultural yarning process emphasizing revitalising, restoring and reclaiming
culture and tradition through a stepped approach. This project, through
its different phases, tackled the first three steps of this engagement
framework. There is an understanding that this project constitutes one
piece of a process.

Listening to Hear aimed to identify the best of the current situation

as well as community strengths. This step aligned with the Sustainability
Assessment of the project. Individuals, stories, places, ways of being as
well as practice are the pillars of this step and set the tone for
conversations to come.

Dreaming Big identified the dreams and the goals of the community.
Conversations around what might be as well as ideas fostering and
developing hope in the community are central to this step. For this
project, this step aligned with the development of the Options Longlist.

Finally, Whichway Now is a step focusing on grouping themes,
consolidating ideas and deciding on which actions to take forward.
For this project, this step manifested in the development of the
project options.

This process is critical in developing common understanding around
projects and driving community-led change. The next step in the
Moon-Da-Gatta Yarning Framework is the What. As mentioned above,
this step is the continuation of this work beyond this project. The Taking
Stock and Yarn up the Future section in this report tackles how
community may choose to employ these next steps.

The next pages describe the Moon-Da-Gatta Yarning Framework steps
and how they were carried out throughout this project.

C: COUNTR

%

Taking stock

Figure 2: Moon-Da-Gatta Yarning Framework (RES)

: PEOPLE &

YD

_‘}‘\‘é’f
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Project Phases and Engagement Framework

Phase 1
Listening to Hear
(Sustainability Assessment)

The Listening to Hear phase focused on two main elements, establishing and
strengthening relationships within community and data collection, to inform
the Sustainability Assessment.

Firstly, harnessing established relationships and family connections to best
understand the cultural context were critical success factors. Establishing
relationships and a mutual trust during the first trip to Palm Island was a key
consideration at this stage. This was achieved through conversation and
connecting with community leaders. Important elements identified by the
community on Palm Island were caring for country, caring for family, as well as
reclaiming, revitalising and restoring culture and community. Caring for country,
caring for the land, ecosystems and the environment of the island manifested
through ideas like a native garden, caring for the reef and the mangroves as well
as tackling the weeds and other harmful invasive species. Caring for family as well
as reclaiming, revitalising and restoring culture and community came through
ideas like elders transferring knowledge to younger community members,
cultivating cultural identity grounded in culture for next generations, as well as
connecting youth and elders to country.

Secondly, data and information was captured through stories and conversations
with community and stakeholders. This was on the themes of energy, water,
waste, transport and resilience were key parts of the conversations with
community and stakeholders. Combined with consultation with council and the
various community organisations and service providers on the island, a wide
range of information was collected in order to inform the subsequent

project phases.

Palm Island Final Report

Over 40 community members and stakeholders provided input into the
Sustainability Assessment through an online survey, two drop-in sessions in the
town centre, and a variety of one-on-one meetings. The need to be physically
present and for a conversation-based engagement approach was highlighted
during this phase, as the survey tool which was developed had a very limited
reach. The sustainability assessment data collection process was led by
EarthCheck (supported by Regional Economic Solutions (RES) and Queensland
Tourism Industry Council (QTIC)) and targeted the five key areas of

energy (generation and efficiency), waste, water (supply and treatment), transport
(inter and intra-island), and self-sufficiency/resilience in relation to climate
change adaptation.

Phase 1 was conducted from 24t of June 2019 to 23" of September 2019.
The first island visit was conducted on the 26, 27t and 28t of August 2019.

Refer to Technical Appendix: Sustainability Assessment and Risk Assessment
for the full methodology community and stakeholder consultation
approach, and project findings.
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Project Phases and Engagement Framework

Phase 2
Dreaming Big
(Options Longlist)

The Dreaming Big phase involved thinking about what might be, imagining what ~ The second phase highlighted the eagerness of the community to see change
helps make the community happy, excited about the future as well as increase enacted on Palm Island as well as the importance of community and cultural
community well-being under future climatic conditions. development. Engaged community members were supportive of the options and
were interested in seeing increased economic activity on the island combined

This phase aimed to develop a plausible list of options that incorporated ) . A
with environmental care initiatives.

feedback from the community and engaged stakeholders. This included council,
service providers and community organisations (PICC, CDP), the schools as well Phase 2 was conducted from 2"d of September 2019 to 3 of February 2020. The
as different subject matter experts. This longlist included 66 distinct options second island visit was conducted on the 5, 6t and 7t of November 2019.
across the project themes of energy, waste, water, transport and resilience.
Community consultations during the second on-island visit sought community
and stakeholder input into each of the options, guidance around island context
and opportunities as well as the identification of potential barriers.

Refer to Technical Appendix: Options Report for the options longlist
methodology, full options long list and gateway results.

Trust-based relationships that were established were the foundation of this
second phase. Over 80 community members provided input on the options
through individual discussions as well as three drop-in sessions located at
community hubs. Many of the community members and stakeholders who
contributed to this phase had been engaged with in phase 1.

The ideas most aligned with community needs as well as the decarbonisation
and resilience-building objectives were selected by the community to progress
to project options. This process is further detailed in Appendix 2: Option
Recommendations.

Palm Island Final Report January 2021 11



Project Phases and Engagement Framework

Phase 3
Whichway now?
(Project Options)

Following Dreaming Big, the Whichway Now? phase of engagement aimed to
further narrow down the list of ideas to develop detailed project option for each.
The most important ideas were identified based on discussed community needs
and preferences, project objectives and feasibility for implementation on

Palm island.

The community were engaged through the relationships previously established.
Relationships and community confidence was still being developed and this third
visit contributed to further consolidate links between the project team and the
community. Two community drop-in sessions were held at the Mall and Men's
Shed, involving over 120 individuals.

The level of individual engagement and input on the project from community
members was highly variable, but the drop-in sessions provided a space for
discussion about the project and established a presence within the community.

Informed by the detailed information and data generated through the two
previous phases, final project options were developed for 17 distinct projects

on Palm Island. These final project options identify how options can be
implemented in an impactful and sustainable manner, the different benefits each
provides to community as well as how each project may be funded. The final
project options also provide an estimate of costs, potential carbon emissions
reductions as well as local employment opportunities. Where appropriate, the
potential for cultural and community development is also highlighted.

Phase 3 was conducted from 3™ of February 2020 to 27t of April 2020.
The third island visit was conducted on the 2nd, 3rd and 4th of March 2020.

Refer to the Final Project Options Summary section of this report for a list
of the final project options and Appendix 1: Final Project Options for the
full final project options.

Palm Island Final Report
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Project Phases and Engagement Framework

Handing the knowledge and
findings back to the community

The fourth and final project phase focused on handing the project knowledge This phase was initially planned to be conducted on-island in the form of a

and findings back to the community, PIASC and local stakeholders in a targeted physical handover through presentations and a launch event. However, due to
and appropriate manner aligned with the RES Moon-da-gatta Yarning the COVID-19 health requirements and travel restrictions a different approach
Framework. This phase sits outside the RES Moon-da-gatta Yarning Framework, was required. The established community and stakeholder network was

as it represents the end of this project and the passing on of the knowledge and harnessed to distribute the project deliverables throughout the Palm Island
results for future work. It is recommended that the continuing work resulting community. Council, community members, and key stakeholders were engaged
from this process follow the RES yarning framework. in this final phase in order to ensure dissemination of the project outcomes and

Appropriate and effective transference of knowledge was a key consideration empower local stakeholders to progress the final project options to fruition.

throughout this project and is of particular importance at this point in order to This handover was conducted throughout December 2020 and January 2021.

ensure project success. This process involved socialising the project outcomes
and distributing the findings to the engaged stakeholders.

./
QEGIONAL

ECONOMIC SOLUTIONS

www,regionoleconomicsolurions.com

Palm Island Final Report January 2021 13



Palm Island Background

This section presents background information about Palm Island and its community which helps contextualise the project and its outcomes.
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Location

Palm Island, sometimes referred to as Great Palm Island or the
traditional name Bwgcolman, is situated 60km north-east off the coast
of Townsville in the Great Barrier Reef World Heritage Area and the
Great Barrier Reef Marine Park’.

The island group is made up of ten islands and covers a total area of
70.9km?. Great Palm Island forms a large majority of the total area,
covering 55km?2. At its highest point, Palm Island reaches 548m in
altitude at Mount Bentley'. The island is located in the north-eastern
region of the dry tropics characterised by Townsville and other lower
rainfall pockets between Ingham and the Whitsundays. Palm Island's
location and key infrastructure is presented in Figure 3. Almost all
settlements are concentrated in the western portion of Palm Island, the
rest of the island is mainly uninhabited and undeveloped.

Environment

Palm Island harbors multiple vegetation types. A large portion of the
island is occupied by eucalyptus, melaleuca forests and woodlands with
a small area of grasslands. Small areas of mesophyll, notophyll and
palm-leaf forests are found on the island as well as larger areas of
notophyll and microphyll thickets. Other habitats include estuarine such
as mangroves and related tree species, as well as a salt flats and
saltmarshes?.

In terms of topography, the island is relatively mountainous, with few
low-lying areas?. There are risks of flooding during severe weather
events in these areas, which are typically more densely inhabited. These
are situated in Coolgaree Bay, Butler bay (airport) as well as areas in the
town center.

Palm Island is located in the North Queensland Dry Tropics Regional
NRM body, but in the Wet Tropics Bioregion and in the Herbert
Biogeographic sub-region. Palm Island experiences a humid and high-
temperature climate with rainfall concentrated in the summer months.
The island is subject to tropical cyclones and heavy rains between
October-April each year. The average annual rainfall on the island is
1056mm, daytime average temperatures vary between 22 and 27
degrees for most of the year and the prevailing winds are north easterly
during summer and south easterly during winter®.

Palm Island Final Report
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Figure 3: Palm Island Location and Key Infrastructure
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Climate

Palm Island is located in the North Queensland Dry Tropics Regional NRM
body, but in the Wet Tropics Bioregion and in the Herbert Biogeographic
sub-region®. Palm Island experiences a humid and high-temperature climate
with rainfall concentrated in the summer months. The island is subject to
tropical cyclones and heavy rains between October-April each year. The
average annual rainfall on the island is 1056mm, daytime average
temperatures vary between 22 and 27 degrees for most of the year and the
prevailing winds are north easterly during summer and south easterly during
winter. Palm Island harbours multiple vegetation types. The island contains
small areas of mesophyll, notophyll and palm-leaf rainforests as well as
larger areas of notophyll and microphyll thickets. A large portion of the
island is occupied by eucalyptus and melaleuca forests and woodlands with
a small portion occupied by grasslands®. Palm Island also contains estuarine
habitats such as mangroves or related tree communities as well as a small
amount of salt flats and saltmarshes. There are a substantial number

of wild horses which roam the island, a legacy from cattle grazing.

Climate Change Predictions

The Queensland Future Climates Dashboard shows climate change
projections for Palm Island for 2030 and 2050 and is based on
long-term regional changes over the reference period of 1986-2005°.

Estimations of changes to the current climate of Palm Island include slight
declines in spring rainfalls, but higher intensity rainfall events over the next
50 years. The same pattern is estimated for severe weather events: less
frequent, but more severe (high intensity rainfall and winds). Projections
also indicate an increase in mean temperature by 0.68°C by 2030 and 1.25°C
by 2050. Similarly, heatwaves are projected to occur more frequently and
last for longer periods of time.

For Palm Island and the North Queensland region, a sea level rise of 0.8m
by 2100 is estimated’. This will most likely lead to more frequent sea level
extremes and inundation. Limited conclusions can be made regarding
tropical cyclone frequency and intensity in the Australian region prior to
1981, due to limited data for this timeframe. However, a long-term decline
in tropical cyclone numbers on the Queensland coast has been suggested.
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Traditional Owners and those with Historical Association

The Traditional Owners of Palm Island, the Manbarra people, and
those with Historical Association, the Bwgcolman people, both reside
on the island today. Those with Historical association, the Bwgcolman
people, are the descendants of the Palm Island mission which was a
settlement established for Aboriginal and Torres Strait Islanders from
all over Australia that were forcibly removed and relocated to the
island.

Today, the Bwgcolman people share a history with over 40 different
clans from all over Australia. Few members of the Traditional Owner
group currently live full-time on Palm Island as many have moved to
the mainland. Both the Traditional Owners and those with Historical
Association manage separate parts of the land and sea with a
boundary zone dividing them, as prescribed by the Indigenous Land
Use Agreements (ILUA).

Governance R

On the 30th of March 1985, the Palm Island community elected five
councillors to constitute an autonomous Palm Island Aboriginal
Council established under the Community Services (Aborigines) Act
1984, which later became the PIASC under the Local Government
(Community Government Areas) Act 2004. Today, PIASC wants to
map a way forward for the community that is collaborative, future-
focused and acknowledges their rich indigenous history®.

The Palm Island Improved Land Management Practices ILUA, signed
in July 2011, aims to provide consent to a range of future acts related
to works and activities, roads and council infrastructure. The ILUA
defines a town area, a joint management area as well as land under
Traditional Owner management. The boundary zone, or shared area,
requires that both parties agree on how the area is managed.
Fractions remain in the community which can make decision-making
on-island-wide issues and projects, such as land and sea
management, complicated®.

Palm Island Final Report
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Socio-economic Profile

The ABS reports that the Palm Island community is one of the most
disadvantaged areas in Australia based on its Index of Relative Socio-Economic
advantage and disadvantage access based on material and social resources,
and ability to participate in society’®. Of the estimated 4,000 residents on Palm
Island, the ABS estimate that 29.6% are unemployed, though many sources
estimate this number to be over 50%. Comparatively, national unemployment
averages 7.6%"".

Most of the workforce is employed by government funded programs and
services, as there are very few local businesses. Employers include primary
education, hospitals, other allied health services and police services''. There
are 11 businesses currently operating on Palm Island which include the shops,
gas station, and restaurants'?

ajority of homes on Palm Island are public housing (91.7%) that are

| out ;B-"fhe“community with the remaining portion of houses being for
government and other workers'®. High demand for housingand limited space
for new developments on the island promotes overcrowding which is a
substantial issue with an average household size of 8 persons per dwelling”.
During island visits, it was suggested this number can reach 14 persons

per household.

PALM
ISLAND

11
BUSINESSES

Figure 4: Palm Island
Community and Business Profile
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Furthermore, access to housing is an issue, with some residents reporting
waiting over 20 years for public housing. Based on community testimony,
there are currently 400 people on the waiting list for public housing.

The DATSIP Masterplan has flagged potential areas for new housing
developments.

Additionally, it has been reported that there are up to 120 family camps
scattered around the island and the coast. Some of these are occupied
full-time by families who cannot or decide not to access government-provided
housing. These are typically self-constructed structures or camps that families
will occupy during holidays.

Tourism

Palm Island boasts incredibly beautiful landscapes, a network of walking trails,
bush tucker, pristine waters as well as a deep and diverse cultural heritage.
Tourism development on the island presents a unique opportunity to bolster
the local economy and a real opportunity for self-led community development
if undertaken in an appropriate and culturally sensitive manner. There is
currently no official recreational tourism on the island. The only visitors are
visiting community members, extended family, friends, governmental workers,
and various contractors.

The Palm Island. Community and Business Profile is summarised in Figure 4.
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Furthermore, the Museum of Underwater Art was
projected to open an installation just off the shores
of Palm Island in late 2020 or early 2021. This is
forecast to create a potential 5,000 annual visitors
to Palm Island (low estimate of 2,500 and high
estimate of 10,000)'*. Increases in visitation could
provide new job and upskilling opportunities but
maintaining of community well-being must be
considered in all developments.

Despite council and widespread community
support for tourism development, it remains
unclear to what degree different groups in the
community fully understand and desire tourism,
including its benefits and impacts. Previous efforts
by the council to develop this industry have not
been successful. Furthermore, during community
consultations, it was raised that tourism has a
loaded past on Palm Island and has not always
been positive for the Palm Island community as
it was exploitative of residents and culture.

Thus, the development of the tourism industry
requires careful consideration and a well thought
out approach ensuring community well-being as
well as full community ownership throughout
the process.

There is also a dire need to develop properly
managed tourism products, services as well as

the capacity to host overnight visitors. Currently,
the Palm Island Motel is the only tourism
appropriate lodging option on the island and has
approximately 20 rooms. The motel is not currently
open on the weekends and is often fully-booked
hosting workers who fly in on a weekly basis.

Health

Sadly, as a consequence of past government
policies, intergenerational trauma manifests in
various ways for individuals and their families. High
levels of drug and alcohol along with other health
issues impacting the community include diabetes
and kidney failure related ilinesses. The Palm Island
Health Action Plan 2018-2028 identifies the
inequality in health status and highlights the need
for the Palm Island community to have access to
health services that are equal in standard to those
used by the wider Australian population™.

The Palm Island community are serviced by a
public hospital and a medical centre which is part
of the Townsville Health District. The Palm Island
Health Action Plan 2018-2028, in which a new
primary health care centre is proposed, states that
this facility will include general practice
consultations, family health, chronic disease
treatment, dental, hearing, and mental health
among many other practices’.

There is currently a low-care aged care service on
the island which is planned to be delivered as a
high-care service upon approval as part of the
Action Plan.

Among many other initiatives, the Plan aims to
visually display education materials about risk
factors and chronic conditions. Wellness
Wednesdays are held in the local mall through
community liaison health care which focuses on
chronic disease, health and wellness. Other health
services currently working with the community
include the Flying Doctor Service and Queensland
Rescue Service helicopter which operate on an as
needed basis'>.
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Listening To Hear
Sustainability Assessment Report Findings

The Sustainability Assessment studied the Palm Island community through the lens of five key areas: energy,
wastewater, transport, and resilience. This enabled the project team to develop an emissions profile for the
community, conduct.a community-wide risk assessment, as well*as lay a solid foundation for the development of
the project options.

The Sustainability Assessment findings are presented in the following pages of this report. For the full
Sustainability Assessment, please-refer to.the Technical Appendix: Sustainability Assessment and Risk
Assessment.
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Island Emissions and Energy Profile

@ Total Carbon Emissions

Total carbon emissions for Palm Island were calculated at 6,530t CO2-e per
annum (for an average year)'®. The emissions related to each emission
category closely align with the island's energy profile.

Electricity generation by Ergon Energy’s isolated network is the single largest
producer of emissions for the community (Figure 5). The carbon emissions are
directly linked to the use of diesel to power the generators, which is
considered an emissions intensive process. This accounts for 28% of
community emissions.

The second biggest emitter is on-island transport (23%). This includes all
vehicles, personal and commercial as well as machinery (diesel and Opal fuel).

Waste sent to landfill (20%), off-island transport (marine and air) (18%)
followed by water treatment (6%) and LPG (5%) make-up the remaining
emission categories.

Figure 5: Carbon emissions
profile of Palm Island"®

Off-island

transport Electricity
18% Generation

(Diesel)
28%
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()% Island Energy Profile

The energy profile for the Palm Island community was estimated at 73,447G)J
per annum or 18.3GJ per capita per year (for an average year)'®. The energy
profile represents the sum of all energy consumed on the island as well as
transport to and from the island (Figure 6).

Electricity generated by the Ergon Energy plant, which uses diesel generators,
makes up 36% of the island's annual energy profile. Almost all electrical
energy consumed on Palm Island comes from the plant's diesel generators.

The next most significant emissions source is road transport, which includes
diesel and Opal fuel consumed by various vehicles (cars, trucks and
machinery).

Air transport includes the flights between Townsville and Palm Island and
represent 11% of island emissions. Marine transport includes both the ferry
and the barge services. Combined, they account for 12% of emissions.

LPG is used on Palm Island for cooking as many homes have gas stoves,
accounting for 8% of energy usage on the island.

Finally, solar power is estimated to represent up to 2% of the island’s energy
profile. The actual percentage is most likely lower due to some systems not
currently operating properly.

Air Transport

Figure 6: Energy profile Solar Energy
of Palm Island® 2%

Transport
31% Liquid
Petroleum Gas
(LPG)
8%

Electricity
Generation
(Diesel)
36%
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7)) Energy

Electrical energy is produced on-island by Ergon
Energy at the 3.56MW diesel generation
isolated power station. This plant was upgraded
in 2017 to meet increased demand and increase
the potential renewable energy penetration into
the grid (up to 20% of total or 712kW. Currently
under 4.5%).

The average household on Palm Island uses more energy than the average
Queensland household (Figure 7)"". Palm Island’s per capita residential
energy consumption is low when considering the average household size
on the island, which is over three times higher than the state average’.
When household size is considered, the Queensland annual consumption
per person is 2.4 times higher than the average Palm Islander individual
consumption.

All DPHW homes are equipped with solar hot water systems. These have

Total annual electricity consumption for Palm ; < -
been found to often be insufficient for the needs of the residents.

Island is 26,766GJ which corresponds to
approximately 0.01% of Queensland's total
electricity consumption’®.

A 2018 PIASC audit found there are nine solar
PV installations on the island (162.2kW)
corresponding to an average maximum
potential of 1,754GJ of energy production per
year. Half of these systems were not connected
or functional at the time of this project. Current
grid maximal renewable energy penetration
allows for substantially more solar to be
developed on Palm Island.

8

Palm Island 28.79 GJ

2.6

Consistent access to affordable energy has been
identified as a critical issue limiting community
development as well as a health issue, cooling
being essential in the tropical environment.

Queensland

per year

(B
(N N ¥ ] ® o ¢
_ 0 00 a e &
= Energy plays a central role in the - ("X Y X
What community’s livelihoods, as it is used
was said: for water treatment and distribution, to

power homes, air conditioning and
many other purposes. The high cost of
energy has been identified as a key
issue and an obstacle to community

. economic development. i

Figure 7: Annual electricity consumption for an average Palm Island household
compared with an average Queensland household
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Fluctuation of grid energy
consumption peaks during February
and March, potentially due to
increased air conditioning needs
during these hotter months (Figure
8). The average daily energy demand
is 828.51kW'®.

Average,
828.51

February
March
September
November
December

Figure 8: Average daily energy demand
per month (Ergon Energy, 2017)
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Residential consumption makes

up the highest proportion of the
energy consumed on-island (Figure
9)'®. Non-residential consumption
includes council offices, schools,
hospital, community organisations
and council infrastructure, such as
the water and wastewater
treatment plants.

GJs/Annum

Residential  Non-residential

Figure 9: Electricity consumption for
residential buildings compared with non-
residential buildings (Ergon Energy, 2019)

Key findings

Energy generation: Energy is produced by an Ergon Energy
3.56MW isolated diesel generator power station. There are also 162.2kW of
solar PV installations on Palm Island, but only half of these are functional.

Solar PV: There have been significant investments in solar energy
infrastructure across the island on council and government buildings, but
many of these assets are not being used due to damage or connectivity
issues. Solutions are currently being investigated by PIASC.

Power Cards: Community members pay for energy with a power card
on a "pay-as-you-use” basis.

Cost of energy: The cost of energy is a burden for the community, even
though Community Service Obligation (CSO) ensures similar pricing as rest
of state, as average wages on the island are lower than the rest of the state.
Different community organisations provide power cards to people in need,
but residents can often be left without energy.

Solar hot water: Almost all homes (over 500) are equipped with solar hot
water systems. The hot water supply has been identified as insufficient for
the community, potentially due to aging systems, excessive shade and/or
their insufficient size.

Energy consumption: Overcrowding in homes contributes to an increase in
per-household energy usage compared to the state average.

Building types and design: Most homes have limited or lack of insulation,
natural lighting, shading and air circulation, and other energy efficiency
considerations. This jeopardises the comfort of the residents and contributes
to high energy costs.
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Water supply and quality has been an Palm Island households use All houses on Palm Island are

issue on Palm Island for many years. approximately 2830L* per day'® connected to the council wastewater
This has been linked to different causes compared with the Queensland treatment plant. The plant operates
including limited resources, a dated and average of 556L per day® (Figure 10). by aeration and chemical dosage with
damaged reticulation system as well as Non-urban, remote and isolated a 9,000kL capacity. Sludge is stored
high demand on the water treatment Indigenous communities typically onsite as there is currently no removal
infrastructure which is typical for tropical have a high per capita water from the island and the liquid effluent
non-urban communities. In 2017, a new consumption. This combined with is disposed of at a licensed discharge
water treatment plant was installed to the large household size greatly point, which drains out to sea from
address the issue of poor water quality'®, contributes to Palm Island’s Francis Creek.

however, poor water quality continues to high household water consumption

impact the community. There is currently figures.

a major water infrastructure project
underway to address this. The possibility
of adding a desalination plant to Palm
was investigated in 2016 to provide a
temporary solution to water supply
shortages'. The option was not
implemented, as the drought subsided,
and the dams were replenished.

8

Palm Island

2.6

Queensland

There are presently no water
management or monitoring systems in
place or restriction measures for periods
of water shortage. Furthermore,

Palm Island residents do not pay for
water, the cost is absorbed by council.

What Access to clean potable water as well as
was said: sufficient reserves are the most important issues
for the Palm Island community.

Figure 10: Average annual water consumption for an average Palm Island
household compared with an average Queensland household

* This includes residential and non-residential water usage such as visitors, council, and commercial usage, as
9 9 January 2021 24
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Three reservoirs contain the community’s reserves of potable water
which is supplied from the water treatment plant. These are located
on Kalkadoon Road and two smaller reservoirs in Butler Bay. When
full, the reservoirs hold three days supply of water at current demand

levels.

The water treatment plant is reportedly running at 100% capacity
currently, which just covers community demand. The pumps from the
water station are used to provide pressure to the mains, as the main

water tank is only used when needed and requires a reversing of flow.

This has been linked to water quality issues, as it can dislodge
sediment in the mains piping.

Average daily water demand
is 1.5ML with peak reaching =~ ——

2.5ML per day 2.5ML
1.5ML
I

NN A

Figure 11: Maximum daily water demand and average daily per person*
water demand for Palm Island for an average year'®

375L per person per day
reaching 625L at peak

* This includes residential and non-residential water usage such as visitors, council, and commercial
usage, as no portioned water usage is measured on Palm Island.
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Key findings

» Water supply: Water for the community

comes from two dams (Solomon and Francis
Creek) and stored in tanks which provide 3
days of reserves. This has been identified as a
key risk for the community.

» Water quality: The island has been

experiencing significant water quality issues
for years (discoloration and sediment)
accompanied by water boiling alerts. This has
forced many Islanders to boil water, use filters
or purchase bottled water at great expense.

» Wastewater treatment: The existing

wastewater treatment plant is nearing capacity
(5,000 people). Wastewater biosolids are a
potential contamination issue as they are
currently disposed of on-island and are
accumulating.

» Water usage and efficiency: The community

is supplied with treated water free of charge
without the use of water meters. Water is
also used to cool yards and buildings.
Bottled water is used extensively throughout
the island, often associated with affluence.

« Communications and education: Based on

community testimony, there is a lack of
communication and education around water
quality, usage and efficiency measures.

Francis Creek
Dam

Water Treatment Plant &
Wastewater Treatment Plant

i Solomon Dam

vKalkadoon Road Reservoir

QBuﬂer Bay Reservoir
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Many of the community's waste management issues reportedly stem from
the insufficient waste transfer station, which is not properly gated, is unstaffed
and lacking a functioning waste compactor. This results in waste being
disposed at the transfer station site and at the old landfill in a disorganised
manner, causing environmental contamination.

White goods, electronics, oil, car bodies and other large items are stored and
are accumulating at the transfer station. PIASC receives some funding for
metal waste removal, however, this funding is reportedly not sufficient and
does not include the removal of larger items such as car waste off the island.
General waste is loaded into skips for transport to the mainland to be sent to
landfill. Current waste management is unsustainable, expensive and an
inefficient activity for the community. Council have repeatedly applied for
funding to resolve these issues but has so far been unsuccessful.

There is no council-run recycling initiative on the island, though there is a
container collection initiative run by the pub and community material re-use.
Consequently, all waste is comingled and collected in a single wheelie bin.
There were recycling and container collection initiatives run by the previous
CDP, though these initiatives fell through when the contractor changed in
early 2019 and have not been reinstated since.

High costs related to off-island transport of waste, faulty equipment Commercial &
and limited council resources have created a complex and unsustainable Figure 12: Breakdown of Industrial

. . . i 0,
waste management situation for the Palm Island community. ;’;’isdtﬁlr¥gre;:|';pﬁ5§:dt° 8%

r

General waste is collected five days a week in the community and is
transported to the waste transfer station. From here, all general waste
is barged to Lucinda and then sent to landfill in Hinchinbrook Shire.
On an annual basis, the Palm Island community produces an estimated
3,477m3 of waste, 91% of it being residential waste (Figure 12)'°.

Demolition
1%

Residential
91%
Community have stated waste management as one of the
What . most important issues for Palm Island, specifically plastic
was said: pollution across the island as well as the lack of recycling
services.
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As illustrated below, average Queensland residents produce more than
twice as much waste than residents on Palm Island (Figure 13)'°. The
difference in waste per capita production between Palm Island and
Queensland aligns with the existing correlation between socioeconomic

profile and waste production, where lower socioeconomic communities
typically produce less waste than higher socioeconomic regions. This
difference is also exacerbated by the remoteness of the community,
topography, size of the system and low population density, likely making
the supply of goods more expensive and therefore less accessible.

Palm Island Queensland
0.9m?3 1.9m?

Residential waste per person per year

Figure 13: Residential waste disposed to landfill per person per average year for
Palm Island compared with the Queensland average'®
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Key findings

Waste management: Waste management is expensive for PIASC,
specifically due to the lack of a functional waste compactor resulting in
uncompacted waste being barged off the island. Council is currently billed
by volume by the barge company.

Green waste: Green waste is reportedly incinerated at the waste transfer
station on-island.

Waste transport: All general waste is barged to the mainland five days
a week to be sent to landfill (Hinchinbrook Shire Council).

Waste transfer station: The available space at the waste transfer station
is limited, restricting the capacity to stockpile and effectively manage
waste streams. Lack of security on the premises results in disorganised
and illegal disposal, increasing costs for the council.

White goods: White goods are stockpiled at the waste transfer site.
Refrigeration units’ (air conditioners and fridges) gases are not
appropriately treated, resulting in significant environmental
contamination risks.

Existing actions to reduce waste: There is currently no recycling
occurring on Palm Island though community reuse many different
materials such as pallets, wood, pipes, etc. There is a small-scale container
collection and refund scheme being run by the local pub.
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Palm Island is located 65km Northeast of
Townsville and 35km Southeast of Lucinda.

It is well serviced in terms of transport options
and is accessible via barge, ferry and small plane.

On-island most people walk and those who have
access to a car drive or rideshare (Figure 15)"".
Some residents are transported by service
providers and employers to and from work

and appointments.

There are few bikes on the island and some
residents reportedly use horses as a means of
transport. There is no public transportation system
on Palm Island, however, there is a private shuttle
mini-bus business which operates like a taxi. The
limited transport options result in community
connectivity restrictions as the different suburbs
are located up to 4km from the town centre, on
difficult and steep terrain as well as connected

by deteriorating roads with limited lighting.

Transport and accessibility are
important issues for community on
Palm Island, especially for the elderly
What and mobility impaired. Pedestrian
was said: safety is a concern for residents, due to
lack of streetlighting between
community hubs, degraded roads,

and insufficient pedestrian paths.

Palm Island Final Report

There are approximately 337 cars registered on Palm Island owned

by approximately 46% of the total population (Figure 14)". The costs
associated with operating a vehicle are quite high as Opal petrol and
diesel prices average $2.50 per L. Transporting vehicles to the island is also
expensive, costing approximately $200 per trip to the mainland according
to the community consultation. There is a garage on the island for
mechanical maintenance.

Figure 14: Household vehicle
ownership on Palm Island (ABS, 2016)

54%"2!

Do not own a car

E Household
46% Vehicle

Own a car Ownership

20% (R

Figure 15: Methods of transport Car passenger
for travelling to work for Palm
Island residents (ABS, 2016)
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= Cd Transport

In terms of off-island transport, Hinterland Aviation operates 57 return trips
per week from Monday to Friday between Townsville and Palm Island
(Figure 16)'®. In terms of marine transport, Sealink operates five return trips
per week between Townsville and Palm Island™®.

The Palm Island Barge company runs the main barge service connecting
Lucinda to Palm Island, operating 5 return trips per week'®. SeaSwift
transports diesel for the Ergon Energy generators every 6 weeks on average'®.

To Cairns "\
é \\\ @ Every 6 weeks

~ 15 hours one-way
Lucinda

SRR Palm Islanc
l‘r,’osa 2 ad

Wee'(' A

Monday to Friday
3 hours one-way

_—
=
— ——
— ——— e ———

@ Monday to Friday
20 minutes one-way

S — —

Thursday to Monday
1.5 hours one-way

Townsville

Figure 16: Transport modes for travelling to Palm Island including frequency and travel time
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Key findings

* On-island transportation: Transportation on the island is mainly achieved
by foot, car, bicycle or horse. There are 337 cars registered on Palm Island,
equating to approximately 0.6 per household. Cars may be owned by
organisations, not only community owned.

* Public transport: There is no public transportation system on Palm Island,
but there is a private shuttle/taxi service. Organisations such as health
services, schools and community groups often have their own vehicles or
buses to promote community participation and access to their services.

* Air transport: Palm is serviced by 57 return flights to Townsville per week.
The bulk of the passengers are estimated to be workers flying in from
Townsville to work on the island.

» Barge: The community is concerned about the lack of competition in
passenger barge services driving up prices. This has been flagged as an
important obstacle for economic development across the community.

* Ferry: The high cost of ferry tickets as well as the safety of passengers
waiting on the jetty are concerns to the community. The jetty is currently
being upgraded to increase the safety of travelers.
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Resilience

Traditional knowledge and practices relating
to a long history of occupying and managing
the land bolster the Palm Island community’s
resilience and self-sufficiency capacities.

Over time, community have adapted to the
limited financial resources in the community

and found ways to manage. Developed
community networks and kinship groups,
cultural and traditional knowledge, sharing and
support systems as well as some level of capacity
to rely on the bush (bush tucker) and the natural
environment during periods of need, which
underpins the community’s resilience capacities.

For Palm Island, resilience and self-sufficiency
also hinges on the community’s capacity for risk
management around the current climate, climate
change projections and associated impacts,
experienced events, resilience of island
infrastructure, community preparedness

as well as self-sufficiency.

Economic opportunity and upskilling
are critical to elevate community's
quality of life. Becoming more self-
What . sufficient from the mainland in terms of
was said: | cnergy production, food production and
access to potable water were identified
as key issues for Palm.

From a western governance and climate change perspective, the
community on Palm Island is faced with multiple resilience issues.
These multiple risks and challenges (energy security, clean water
supply, resources, telecommunications, infrastructure, roads, etc.)
are considered critical. Limited access to resources, the high
relative costs of energy, historic water quality issues, limited access
to employment, as well as poorly performing infrastructure are all
ongoing issues for Palm Island. Council has very limited resources
and the island’s utility systems are strained.

Due to the effects of climate change, the current climate of Palm
Island is estimated to show light declines in spring rainfalls, but
higher intensity rainfall events over the next 50 years®. The same
pattern is estimated for severe weather events: less frequent, but
more severe (higher intensity rainfall and winds) (Figure 17)°.
This may impact dam levels, which have been known to get
extremely low, straining community water reserves. A long-term
decline in tropical cyclone numbers on the Queensland coast has

been suggested.

Furthermore, for Palm Island and
the North Queensland Region, a
sea level rise of 0.8m by 2100 is
estimated?’. This will most likely
lead to more frequent sea level
extremes and inundation in the
low-lying areas of the island,
which are also the most
populated (town centre,
Coolgaree Bay and Butler Bay).

Community resilience concerns

Potable water
Access to energy
Infrastructure damage

Isolation during
severe weather events

Environmental degradation
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Resilience
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Figure 17: Climate change projections for 2030, Palm Island®

Key findings

Fossil fuel dependence: Community resilience and self-sufficiency on
Palm Island is closely tied to energy security and fuel supply, due to:

o Heavy reliance on the diesel-powered barging of goods and supplies from

the mainland, as there is no food production on the island. The island can

become isolated from the mainland during severe weather events.

The community depend on diesel-powered generators provide all electricity

and operate the water treatment plant and the pump system for potable water

supply.
Housing: The government housing is reportedly not suitable for the average
household size of 8 persons per house. There is also a long wait list for housing
on the island. Combined with high interior temperatures caused by lack of air-
conditioning and ill-adapted housing design, this causes stress on the
community’s health. It is estimated that 18% of homes were built before 1982
and thus not designed to meet Queensland Government cyclone building
standards or have no records demonstrating compliance.

Environment: A range of invasive species such as wild pigs and weeds
(Chinese burr) apply pressures on native flora and fauna, significantly impacting
the ecosystem on the island®2.

Climate change and severe weather events: Severe weather events have
caused damage to coastal areas, such as road damage and sand accumulation.
There is currently no cyclone shelter on the island.

Community health and housing: Overcrowding is a key concern for Palm Island
community members and has an impact on community health and well-being.
Telecommunications: Telstra is the only cellular/internet provider with coverage
on Palm Island. Cellular reception covers approximately 60% of the island and
most of the population hubs, though connection is unreliable and can be very
slow?®. Connectivity issues have been identified as an obstacle to community
development as well as to timely and effective response in emergency events.

Island mode: The limiting factor in terms of self-sufficiency are the potable
water reserves, which is only 3 days. There is also a complete reliance on the
barging of supplies from the mainland which may be hindered or slowed during
regional emergencies.

Palm Island Final Report
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Risk Assessment

The risk assessment, carried out alongside the sustainability assessment, provides an
overview of Palm Island’s climate and environment-related risks. High, severe, and extreme
risks which have little to no minimisation or mitigation strategies are identified in the table
below. For the full risk assessment, including its methodology, refer to section 8 of
Technical Appendix: Sustainability Assessment and Risk Assessment.

Risk Potential Impact(s) Current Minimisation / Mitigation Strategy Observed
Evaluation

Potential increase in diesel/ petrol cost to affect energy price causing financial No current mitigating strategies observed

accessibility issues for on-island stakeholders.

Operating costs of inefficient and/or outdated equipment causing financial strain. No current mitigating strategies observed.

Use of diesel generators as back-up during peak loads, increasing greenhouse gas No current mitigation strategies observed.

(GHG) emissions.

Insufficient consideration of climate change risks in land use planning and development Insufficient consideration of climate change risks in land
causing damage to property and infrastructure. use planning and development causing damage to

property and infrastructure.

Hioh Dependency on ferry company for waste removal, which if Palm Island is cut off from Limited waste storage capacities at transfer station
)

the mainland leads to an issue in the capacity of the current disposal site.
No current mitigating strategies observed.

Wild animals damaging local ecosystems through manuring and spreading weeds. Other than the recent horse cull and removal, no other

current mitigating strategies observed.

High costs associated with removing waste off-island as there is no on-island waste No current mitigating strategies observed.

treatment facility.

Greenhouse gas emissions from waste from the island sent to landfill on the mainland. No current mitigating strategies observed.

High reliance on food delivered from the mainland as limited food grown on Palm Island. High [No current mitigating strategies observed.

cost of food through the state-owned supermarket.

Table 2: High, Severe and Extreme Risks
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Risk Assessment

Energy use and costs from inefficient non-functioning equipment including the solar

installation on the wastewater treatment plant and council administration building.

No current mitigating strategies were observed to

manage the lack of working infrastructure.

Use of non-renewable fuel consumption in transportation to and from the island

contributing to climate change.

Sealink has increased efficiency of vessels but still a

heavy reliance on diesel.

Potential for ozone depleting substances to release gases harmful to human health (e.g.

from fridges, air conditioning equipment etc.).

Severe

No current mitigating strategies observed - air

conditioning in most houses.

Many unmanaged refrigeration and air conditioning
units at the transfer stations — white goods potentially

managed by DES waste project.

Sludge is stored onsite as there is no local treatment and the costs of transporting this
to the mainland are prohibitive. This is likely to impact local ecosystems and provides

further risks in severe weather events.

No current mitigating strategies observed.

Reliance on external transport providers to bring visitors, workers and local residents on

and off the island, including evacuations during severe weather events.

No current mitigating strategies observed.

Significant contamination on the disposal site (e.g. engine oil, asbestos etc.) with likely soil

contamination and opportunity for the rubbish to end up in the ocean during cyclone and

flooding events.

There is no surveillance, monitoring of management of disposal site on Palm Island, and

wild horses frequent the site.

Waste compactor needed but not yet procured

No current mitigating strategies observed.

Table 2: High, Severe and Extreme Risks (continued)
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Dreaming Big

Options Shortlisting

The Dreaming Big phase involved.thinking about what might be, discussing what may
contribute to happiness and.getting.community members excited about the future, as well
as understanding how to increase community well-being under future climatic conditions.

Project option summaries are presented in the following pages of this report. For the full
final project options, please refer to Appendix: 1: Final Project Options.
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Options Shortlisting

Phase 2 encapsulates the options longlisting and shortlisting process. The
development of the options assessment approach was undertaken by Arup in an
interactive and collaborative manner with the wider project team. The assessment
has been informed by community and stakeholder consultations, technical
workshops, desktop review and the Sustainability Assessment.

Through this process, a longlist of options was developed by the community, the
project team, as well as other project stakeholders such as State Government and
service providers. With input from the Palm Island community and stakeholders,
this options longlist was filtered down to a shortlist of initiatives to be taken
forwards. The options shortlisting process was conducted through a series of
steps outlined in Figure 18 on the following page.

Table 3: Multi-criteria analysis

Gate 3 consisted of a multi-criteria analysis, which is shown in Table 3. This multi-
criteria analysis was developed in order to ensure that options filtered through to
the options shortlist meet project objectives as well as ensure outcomes are
aligned with the community’s needs and vision for the island. The outcome of the
option analysis process, including the multicriteria analysis is the final shortlist of
17 options which have been progressed into final project options, which enable
the community to action and implement the identified initiatives.

The full options report, which provides more detail around the longlisting and
shortlisting process, as well as the rationale behind option selection can be found
in Technical Appendix: Options Report.

Objective Category Criteria Proposed weighting
1 Potential to support economic opportunity 15%
Economic development ) Poteptial tg support Iocal.job. creation, skills development and/or capacity building (including 15%
consideration of NIRA objectives)
Total (economic development) 30%
3 Promotion of community self-sufficiency and/or resilience (including consideration of NIRA objectives) 15%
Social development and
culture 4 Protection of cultural heritage and assets 15%
Total (social development and culture) 30%
5 Extent of decarbonisation potential 25%
Environmental protection 6 Preservation of environmental, ecological and/or natural resources 15%
Total (environmental protection) 40%
TOTAL 100%
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Options Shortlisting

Gate 1 Gate 2 Gate 3
Project objectives Achievability Multi-criteria analysis
A | L
[ ] [ | [ \
PROJECT OBJECTIVES ACHIEVABILITY OPTION RANKING
LONGLIST SHORTLIST
Alloptions Does option dlsplayz . !s optlor? ggnumely feasible on Hovy wgll do optlon§ pgrform Sysidens o
. B . Decarbonisation island within 5-10 years? against important criteria?
identified by . —> . . . —> proceed to
. potential; and/or Is option compatible with . .
community L f oth . . Economic development projects.
and other . Contribution to outcomes of other projects
community self- planned on island (and noting .
stakeholders . . ) - . . Social development
sufficiency/resilience; that at minimum it should not
. & culture
and detract from or duplicate
. . R
Community and key other initiatives)? . el sreiEcton

stakeholder support

NO NO NO

RECOMMENDATIONS AND DISCOUNTED OPTIONS

Options not selected for project development at this time have been recorded
in Appendix 2: Option Recommendations and Appendix 3: Discounted Options.

Figure 18: Options analysis process
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Whichway Now?

Project Options and Project Outcomes

The most important ideas were identified based on discussed community needs and preferences,
project objectives and feasibility for.implementation on Palm_ island. This section also presents
overarching project learnings and policy recommendations, which aim to raise awareness around
key issues identified throughout'the project.

Project option summariesare presented in the following pages of this report. For the full final
project options, please refer'to Appendix 1: Final Project Options.
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Project Options and Project Outcomes

Throughout this project, the knowledge collected and used within the various
project options, as well as the findings compiled in the Sustainability Assessment,
have been shared with the project team by the Palm Island community and local
stakeholders. The project team recognises that this knowledge was shared
openly by different members of the community with the expectation that
tangible and appropriate actions be enacted from the outcomes of the project.

The delivery of this report and accompanying final project options is a step
towards community-driven action that will aid Palm Island in developing a low
carbon and resilient way of life, and a thriving community.

The outcomes of this project presented in this report encompass the final project
options, the options recommendations, the overarching project learnings and
policy recommendations, and supporting technical appendices.

Final Project Options

The final shortlisted project options are the culmination of the project, drawing
on the different stages of data capture and analysis, and the collaboration
between the project team and the community. The following final project options
provide the Palm Island community with the detail and information to pursue the
different decarbonisation and resilience projects best suiting the island’s needs.
Some projects have natural owners, such as council and other government
bodies, while others are community or business-driven and owned.

The final project options are summarised in the next pages and the detailed final
project options are provided in Appendix 1: Final Project Options.

Palm Island Final Report

Options Recommendations

The option recommendations are options that have not progressed through
to the options shortlist, but which have merit and potentially represent areas
for future consideration. These do not include options which were not
supported by the community or were found to be infeasible. There are a
variety of reasons why options from the longlist may not have progressed
to final project options, these include:

*  Where work was already planned through initiatives external to the
project

*  Where it was considered to be out of scope of this project

*  Where the required technologies are not likely to be market ready
in the short- to medium-term

*  Where the existence or maturity of required supply chains represent
a barrier to option success

The additional project options recommended for future consideration
are listed in Appendix 2: Option Recommendations.

Overarching Project Learnings and Policy Recommendations

Finally, the overarching project learnings and policy recommendations
form an assembly of learnings generated by the project team throughout
the project lifecycle. These are informed by discussions with members of
the community, council, service providers, government agencies as well
as observations during the island visits.

These learnings and recommendations are important to address in this report
due to the intricacies and complexities of Palm Island and its community.
These learnings and recommendations include issues or solutions which

must be applied from a government level, project options implementation
considerations such as order of execution or other dependencies as well

as other learnings.

The Overarching Project Learnings and Policy Recommendations are
presented on the following page.
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Overarching Project Learnings and Policy Recommendations

Through this project and the RES
engagement framework the project team
identified a great number of strengths,
opportunities, and risks within the Palm
Island community. The project options
provide an opportunity for the community
and stakeholders to collaboratively action
change in order to decarbonise and bolster
resilience throughout Palm Island.

In order to address key issues which were
beyond this project’s scope, the following
overarching project learnings and policy
recommendations complement the project
options. They identify key issues which
were observed throughout the project

and suggest resolution approaches.

Palm Island Final Report

Recommendation 1: Community-based
governance and ownership framework

Community ownership as well as local community
governance structures are key elements for project
success as well as sustained community engagement,
acknowledging that First Nation communities operate
within their own multi-faceted cultural governance
systems and also within western governance
paradigms. It is proposed that a whole-of-community
governance and ownership structure be implemented
in the Palm Island community, based on the wants
and needs of the Palm community. This involves
facilitating and accelerating community engagement,
empowerment and involvement in decision-making
and future projects across the island in a culturally
and traditionally appropriate manner. A key
consideration for this recommendation is the
protection of community intellectual property as well
as traditional governance styles. Implementing

a community-based ownership and governance
framework will ensure the successful implementation
of the projects outlined in the final project options,
holistically involving the community in both present
and future initiatives.

Recommendation 2: On-island,
community-based Sustainability Officer

The various actions recommended through this
project, though aligned in intent, are diverse in nature,
scope, and impact. A common theme throughout the
project options are the benefits they offer the local
community, the island’s environment as well as
maintaining cultural succession. For the proposed
initiatives to have an increased chance of succeeding
and benefiting the community, the appointment of

a sustainability officer with roots in the community

is recommended. This resource will be invaluable to
generate community input, engagement as well as
ensure compatibility with community needs and
expectations. This role can promote and execute the
projects included in this report as well as other
sustainability initiatives. The benefits of having
someone on-island, in addition to implementation of
projects, if they are continued and maintained. This
role could be linked to the existing ranger program
on Palm Island with a governance model co-designed
by representatives across the community
acknowledging and embracing the cultural diversity
of Palm Island and western governance paradigms.
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Overarching Project Learnings and Policy Recommendations

Recommendation 3: Procurement and contracting considerations

Reportedly, PIASC have upskilled some council workers to signal during roadwork
but state procurement policy has, in some cases, made it difficult to use council
workers, requiring workers

to be flown-in to fill signaling roles. This situation illustrates a frustrating situation
for PIASC and the Palm Island community where mainland policy (state and
federal level) is ill-suited for the realities in remote communities like Palm Island
with high unemployment rates. It is proposed that the uniqueness of Palm
Island’s situation be considered and that exceptions be implemented to maximise
the use of the local workforce. Engaging community in employment and
microbusiness opportunities have many co-benefits for supporting community
wellbeing including healing centers, supporting tourism opportunities, engaging
youth and intergenerational connections. Furthermore, such considerations offer
a potential for decarbonisation, as not having to fly in workers from the mainland
will reduce transport related emissions.

Recommendation 4: Increase service provision timelines to
encourage investment in lower emission technologies

Transport providers working with Palm Island have reported that investment in
lower emission technologies is hindered by the short length of the service
provision contracts allocated by the Queensland Government. These technologies
include higher efficiency motors or alternative fuels for boats
(hybrid/electric/hydrogen) and opportunities for other technologies further
investigated when commercially available. There are opportunities to combine
strategic investments, such as water supply infrastructure (dams or diesel plants)
to be combined with energy options such as solar, Pumped Hydro Electric
Storage (PHES), tidal generation or wind. If contracts were longer, confidence in
return on investment could increase, facilitating increased investment in efficiency
gains.

Palm Island Final Report

Recommendation 5: On-island Resilience Plan

While the carbon footprint of the island is not large relative to Queensland or
Australia’s emissions, disproportionate impacts from climate change can be
significant. An on-island resilience plan is recommended to ensure aligned efforts
and that initiatives not be carried out at the expense of community resilience and
well-being. For example, within a resilience plan, there could be a section
outlining new housing codes needed for a suitable

to climate. Furthermore, this plan could include the better use of existing
resources and infrastructure such as the connection and repair of existing solar
panels throughout the community. The nature and scope of this plan is for the
Palm Island community as a whole to outline and an excellent opportunity

to align land management discussions between the Traditional Owner groups
and those with Historical Association.
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Overarching Project Learnings and Policy Recommendations

Recommendation 6: Review of existing water infrastructure
and usage practices

Water management and water infrastructure are high priorities for the Palm
Island community. It is understood that a water infrastructure upgrade project
has been funded and is being undertaken by GANDEN consultants (this situation
has changed in 2020, refer to council for an update on the situation). Below are a
list of other water-related findings and accompanying recommendations.

A need for ameliorated stormwater management was raised by the
community in order to decrease the risks of leakage and environmental
contamination during heavy rainfall. This could include non-return valves and
overflow traps in the reticulation system.

Palm Island community members raised that some sections of the sewage
system are deteriorating, potentially resulting in sewerage escaping the
system. To reduce environmental damage and risks to community health, an
inspection and repair of the sewage network is necessary. Furthermore, it is
understood that the existing wastewater treatment plant is nearing capacity
(5,000 people), requiring an eventual upgrade.

Palm Island Final Report

The old water treatment plant infrastructure is still in place after being
replaced by the new system due to the high cost of removing the cement
lagoons and other equipment. This infrastructure could be removed or
repurposed in order to free the land for uses which will be more useful to the
community.

Even during drought periods, there are no enforced water usage restrictions
on Palm Island. It was raised by members of the community that many
continue to use water for washing driveways, watering lawns, cooling, and
various other uses during water shortage periods. A culturally and contextually
appropriate review of water consumption practices and beliefs would be an
impactful way to increase the community’s water reserves, which have been
flagged as a vulnerability.
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Final Project Options

The project team recognises that many of the

identified final project options stem from the Palm

Island community and are not new propositions.

Many have been the subject of discussion for

some time.

Many of the proposed final project options are

complementary and deliver on different community

aspects which, together, form a cohesive community More
development pathway. As the structure of funding Jobs
often requires a more granular approach, synergies ; | Thriving
between projects may be hindered. Reduced ~ 5 KNOWLEDGE Closer environment
Interdependencies can be due to scheduling or emissions ; SHARING Y connected P
logistical links between final project options. On a ' : ‘
larger scale, benefits to island communities can be
clustered together, such as the impact of GBR Islands ENERGY
recycling their waste. Please refer to the project
option alignment identified in individual final y
project options. & " RESILIENCE

Healthier
community

4

The 17 final project options developed through this
project are an opportunity for the community and
stakeholders to collaboratively action change in order
to decarbonise and bolster resilience and self-
sufficiency throughout Palm Island. The final project
options which are summarised on the following pages
in Table 4: Final Project Options for Palm Island, span
the five themes (as well as knowledge sharing options
including multiple themes) of this project, as
presented below in Figure 19. Refer to Appendix 1:
Final Project Options for the full detail on the final Figure 19: Summary of Final Project Options
shortlisted project options.
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Final Project 'Options

Table 4: Final Project Options for Palm Island

Carbon Investment Delivery

Project Option Reduction ©) FTE Time Funding Opportunities
(tCO2-e) (Years)

*  Funding under future round of W4Q
*  Round 3 - Community Sustainability Actions Grants, Queensland Government Department of
1. Community Market Garden Environment and Science

. . . . *  Social Reinvestment Grant, Department of Aboriginal and Torres Strait Islander Partnerships
This project is to start the community garden P 9 P

*  Drought Communities Programme, Department of Infrastructure, Transport, Regional

again to produce fresh food in the community. N/A 100,000 1-3  05-1 L
Development and Communications

This could include composting for food and +  Community Led Grants Department of the Prime Minister and Cabinet
garden scraps +  DSDMIP Resource Recovery Industry Development Program
+ 1000 Jobs Package, National Indigenous Australians Agency

*  Work with/through TAFE to offer appropriate courses on an ongoing basis

*  Round 3 - Community Sustainability Actions Grants
*  Social reinvestment
* Indigenous Languages and Arts GO3720
* 1000 Jobs Package (Tranche Two)
50,000 — »  Community Led Grants

A program to help community identify more N/A 1 1-2 )
100,000 +  The Container Refund Scheme Small Scale Infrastructure Grants Program (Queensland

2. Living better at home and saving money

opportunities to live well and reduce costs. Government) provides up to $10,000 in infrastructure and equipment to set up collection points

for the newly introduced container deposit scheme.
*  Potential for Ergon to incorporate costs of education materials regarding electricity usage and

billing transparency as part of their community business objectives

210,000 (10 *  Philanthropy and private funds (as an environmental and social cause)
[ectaresler *  Blue carbon has been identified in the Queensland Carbon Farming Industry Roadmap
(] 3. Caring for Our Sea Countries 13 ) +  Other federal, State and local government funding may apply such as Queensland Community
3- mangroves
Caring for our sea country’s health to maintain a & N/A 1-3 Sustainability Action grants and the Queensland Attracting Tourism Fund
1.7/HA 6,900,000 . ; S T I
thriving environment for future generations. +  Partners who might be able to fund their own activities/contributions, e.g. research activities by

(10 hectares universities might be funded by PHD scholarships, volunteers from volunteer organisations like

of seagrass) Seagrass Watch, Mangrove Watch or Conservation Volunteers Australia
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Final Project Options

Carbon Investment Delivery
Project Option Reduction FTE Time Funding Opportunities

(tCO%-e) @) (Years)

»  Climate Solutions Fund — Emissions Reduction Fund
*  Clean Energy Finance Corporation — Reef Funding Program

» Australian Renewable Energy Agency - potential funding through exploration of innovative

4. Community bus service 0.002 - electric vehicle charging infrastructure

This project is to start an environmentally friendly ~ 0.006/100k 100,000 1 05-1 »  Ergon - potential funding and becoming partner on project due to EV charging infrastructure

bus service for community transport. m *  Local Government Grants and Subsidies Program - potential capital funding after feasibility study
completed

*  Department of State Development, Manufacturing, Infrastructure and Planning — could align with

similar electric vehicle charging infrastructure investments

250,000
(feasibility
study) *  Clean Energy Finance Corporation - Reef Funding Program: funding available for emission
5. Solar Power on the ground with batteries More reduction projects in Great Barrier Reef catchment area
. . 0-4,900 15,000,000 0.5 . » o
Study to build a solar farm in Coolgaree Bay. than 3 »  Regional and Remote Communities Reliability Fund
(solar +  Climate Solutions Fund — Emissions Reduction Fund
farm/battery
)
+  Small-scale technology certificates for solar PV systems through Small-scale Renewable Energy
1.400,000 1-2 Scheme - from the Clean Energy Regulator (Australian Government)
6. Put Solar Power on the roof (phase 1) days +  Clean Energy Finance Corporation - Reef Funding Program: funding available for emission
. phase ) o '
Putting solar panels on the roof of your hometo 780 AT per 1-2 reduction projects in Great Barrier Reef catchment area
produce some of your own electricity. B installa +  Regional and Remote Communities Reliability Fund
(phase 2) ton +  Climate Solutions Fund — Emissions Reduction Fund

*  North Australia Infrastructure Fund
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Final Project Options

s
1

(1)

7. Building confidence in the community’s

water supply

This project seeks to engage with the community

to re-build community trust in the safety and

Project Option

reliability of the water supply.

8. Indigenous Ranger Program

This is to fund an Indigenous ranger program to

care for land and sea countries.

9. New Solar Hot water systems

Better solar hot water systems on houses to

improve hot water supply.

Palm Island Final Report

Carbon
Reduction
(tCO2-e)

N/A

N/A

480

Investment

®)

200,000 -
400,000 /A
120,000 —
200,000
annual costs
80,000 — :
130,000
capital costs
1-3
2,500,000 -  per
3,900,000 install
ation

Delivery
Time
(Years)

Less than 1
1-3
1-2

Funding Opportunities

The project is aligned at some level to several existing funding programs including Building our
Regions Program (Department of State Development, Tourism and Innovation), Queensland
Disaster Resilience Fund (Queensland Reconstruction Authority), and Remote Area Boards
Program, and the Indigenous Councils Critical Infrastructure Program (Department of Local
Government, Racing and Multicultural Affairs)

Given the criticality of the work and alignment to multiple Departmental priorities, it is
recommended that key stakeholders including Palm Island Aboriginal Shire Council, Department
of Local Government, Racing and Multicultural Affairs, Department of Aboriginal and Torres Strait
Islander Partnerships and Department of Environment and Science to collaboratively review
funding opportunities

There may be an opportunity combine this project with project #17 (Plastic Free Places Initiative)

for funding application purposes

Indigenous Land and Sea Ranger Program

Looking after Country Grant program, Queensland Department of Environment and Science

1000 Jobs Package, National Indigenous Australians Agency

Community Led Grants, Department of the Prime Minister and Cabinet

Queensland Indigenous Land and Sea Rangers Program, Queensland Department of Environment
and Science

Queensland Feral Pest Initiative, Queensland Department of Natural Resources, Mines and Energy

Animal Management in Rural and Remote Indigenous Communities One Health Programs

Existing funding opportunities:

Could seek modification to existing Department of Housing funding to account for upgrade of

SHW systems.

New funding opportunities:

Small-scale technology certificates for solar hot water systems through Small-scale Renewable
Energy Scheme — from the Clean Energy Regulator (Australian Government)

Clean Energy Finance Corporation - Reef Funding Program: funding available for emission
reduction projects in Great Barrier Reef catchment area

Regional and Remote Communities Reliability Fund

Climate Solutions Fund — Emissions Reduction Fund
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Final Project ‘Options

Project Option

10. Improving walkways around Palm Island
Improve paths for walking and cycling to promote
active transport around Palm Island by improving

shade, lighting, and path quality.

11. Cooling options for homes

Improve comfort and livability in homes through
cooling options such as: heat reflective roof paint,
installation of insulation, and better ventilation. An

audit will identify options for consideration.

12. Improve Energy Use in Houses

Improve energy use in houses through options for
more efficient kitchen and laundry appliances and
lights. An audit will identify options for

consideration.

13. Options for replacing diesel for the Ferry and
Barge Services

Looking at options for replacement of diesel fuel for
the ferry and barge services, including electricity,

hydrogen, and bio-fuels.

14. Improving the Waste Management Site
Improving the rubbish site so waste can be better
separated into different kinds of waste and stored

properly for transport and recycling off island.

Falm Island rinal Report

Carbon
Reduction
(tCO2-e)

203 - 406

204 - 406

0 - 240

0-5

Investment ($)

100,000 —
200,000 (plan)
1,500,000 -
6,000,000

(infrastructure)

500,000 —
2,000,000

1,000,000

50,000 —
100,000
(feasibility
study)
40,000,000
(barge)
4,000,000
(ferry)

2,000,000

Delivery
Time
(Years)

N/A 0.5-1
2 —4 per
year
2-4 1-2
To be
To be .
~ determin
determin
i ed by
ed in the
the
study*
study*
2 1-2

Funding Opportunities

Seek to include Palm Island in the next update of the Principal Cycle Network Plans so as
to align with Queensland Government strategies for Cycling and Walking, including the
potential to obtain funding through the mechanisms outlined in the strategies, such as

The Cycle Network Local Government Grants Program

The No Interest Loans Scheme

Energex PeakSmart air conditioning program

The No Interest Loans Scheme offers individuals and families on low incomes access to
safe, fair and affordable loans for purchasing appliances and some other essential
household expenses

Ergon rebates are available for payment card residences

For newly built community housing, a partnership with the Clean Energy Finance
Corporation should be explored

Partnership with Department of Housing and Public Works should be explored

Climate Solutions Fund — Emissions Reduction Fund

Clean Energy Finance Program - Reef Funding Program

Australian Renewable Energy Agency - potential funding through exploration of
innovative emission reduction measures

Ergon — potential partner on project due to electric vehicle charging infrastructure

State Development, Manufacturing, Infrastructure and Planning - Resource recovery
industry development program
Department of Agriculture, Water and the Environment — Reef Trust — Great Barrier Reef
Foundation Partnership Grant

January <uczi

*To be determined (TBD) by the study indicates that a feasibility study is needed for this project option in order to ascertain the figure.
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Final Project Options

Carbon Investment Delivery
Project Option Reduction FTE Time Funding Opportunities

(tCO2-e) ) (Years)

*  No specific funding opportunities have been identified for this project
* The project is aligned at some level to several existing funding programs including Building our
Regions Program (Department of State Development, Tourism and Innovation), Queensland

Disaster Resilience Fund (Queensland Reconstruction Authority), and Remote Area Boards
15. Water and wastewater plan

Program, and the Indigenous Councils Critical Infrastructure Program (Department of Local
. A plan to highlight opportunities to improve long 250,000 — Government, Racing and Multicultural Affairs)
term water quality, community self-sufficiency, as  N/A N/A 1-2 +  Given the criticality of the work and alignment to multiple Departmental priorities, it is
well as ongoing wastewater management for the 200,000 recommended that key stakeholders including Palm Island Aboriginal Shire Council, Department
island. of Local Government, Racing and Multicultural Affairs, Department of Aboriginal and Torres Strait
Islander Partnerships and Department of Environment and Science to collaboratively review
funding opportunities
*  There may be an opportunity combine this project with project #7 (Re-building Community
Confidence in Water Supply) for funding application purposes
*  Round 3 - Community Sustainability Actions Grants, Queensland Department of Environment and
16. A tourism plan for Palm Island Sdanae
A plan to support the community to benefit from 100,000 — +  Social Reinvestment Grant, Department of Aboriginal and Torres Strait Islander Partnerships
_—I_ the opportunities that tourism can provide in a N/A 200,000 ! ! *  Community Led Grants, Department of the Prime Minister and Cabinet
cultural, ethical, social, and economical way. *  Growing Indigenous Tourism Fund, Queensland Department of Innovation and Tourism Industry
Development
»  Application for funding through the Department of Environment and Science for support of the
17l Int5 [DCEITIITG 0 B UE L (AES: Bl TE Plastic Free Places initiative on Palm Island. Department of Environment and Science are currently
commonly found in rubbish undertaking an Indigenous Waste Strategy and associated infrastructure planning, in line with the
Finding better alternatives for shops to switch Queensland Waste and Resource Management Strategy. The development of this Indigenous
away from plastic items commonly found in N/A 400,000 1 2 Waste Strategy and infrastructure plans may provide opportunity for funding for remote
rubbish - straws, coffee cups/lids, takeaway communities such as Palm Island for Container Refund Scheme and plastic free places initiative.

containers, food ware (cups, plates, cutlery etc.), »  This project should form part of the Regional Action Plan to be developed under the Indigenous

Waste Management Strategy so that project identification and development can be undertaken in
bags and water bottles.
a coordinated way.
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Palm Island | Multiple theme
1 Community Market Garden

This project is to start the community garden again to prodiice fresh food in the
commumity. This could include composting for food and garden scraps.

Description and overview Project summary
The Palm Island community are currently reliant on imported groceries from the mainland by the Alignment withkey praject dijectives Liow ect High
Government-operated supermarket to meet their food supply needs. As in many remote Decarbonisation impact
communities, fresh produce is often reported to cost more and be of a poorer quality and lesser
variety than on the mainland due to a variety of factors including transport, storage and logistical Community resilience
challenges. . .

Extent of co-benefits
Whilst local fishing and some individual gardens exist in the community such as at Saint Michael's .
school, the bush tucker at Bwgcolamn school, and in some community members' vards, much of the Economic development
previous food prodx_xction operation; q:;r were in place dun'_ng .\ﬁssio»nary period and subsequently Social development and cultural
as part of commercial and research initiatives, no longer exist on the island, although some of the
knowledge is retained with individuals on the island. Previous food production included a chicken Environmental protection
farm, mango and vegetable produce garden with root vegetables, coconut tree grove, aquaculture for
clams, and mussels.
y i g . ) y Item Units Total

Members of the community have also identified that the re-introduction of a community garden
would reinstate meaningful and enjovable opportunities for social connectedness, cultural Estimated annual emissions reduction t-CO,-¢ N/A*
knowledge sharing, skill development and potential to grow local favourite foods. If successful, the . . .
community garden could potentially be scaled up to a commercial operation over time which would o d i B Sk L
increase food security and self-sufficiency. providing healthy fresh produce choices with reduced Estimated annual cost savings/revenue $ mil N/A
associated transport costs and carbon footprint.
This project seeks funding to reinstate a community garden to grow. initially starting small with Entieatnd copite conb S i
input from community champions. Key steps that need to be completed include a plan detailing key Estimated ongoing expenses $ mil 0.005-0.01**
project objectives and practical details such as acquiring land lease. infrastructure needs. likely X
workforce training needs and appropriate governance arrangements for a community-led scheme Net present value (simple) $ NA
€.g.. potential structuring as a community cooperative. Following initial community engagement, Timeframe to deliver project Yéars 05-1
the first stage of operations may include the following food streams: chickens, bananas. coconuts,
mangos, vams, and/or sweet potatoes. It should be noted that a member of the Paim Island Estimated FTE No. 1-3

community has developed a business plan for a community garden already and should be
referenced with any ongoing project development.

Between 500 — 1,000m? is proposed as an approximate size as either raised garden beds, planter
boxes or directly in-soil planting. A detailed guide on potential options was released by Anthea
Fawecett as part of the Closing the Gap initiative in 2013 Food and other gardens in and about
remote communities. A guide-planning considerations and project opportunities’. Further phases of
the community garden may consider expansion of the garden size and food types grown and may
include incorporation of other aligned methods such as permaculture or hydroponics.

A green waste composting scheme is included as part of this project. reducing waste and carbon
emissions associated with landfilling green waste products and producing compost for use in the
garden. and can be sized and expanded to match future garden scale and wider community need.

*Dzcarbonisation benafit larzely attributed to transpart-relztad carbon emissions
++ Bazzd on §5000 worth of szle annually

HorticulturaInnovation Auvstralia, 2018, Nursery Industry Statistics and RessarchFinal Report’
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

« Importing less produce will reduce emissions associated
with packaging, cool storingand transportingthese goods

» The emissions associated with the disposal and break down
of the garden’s greenwaste will be avoided through
composting

Community self-sufficiency and resilience

* On-island productionof food will increase the self-
sufficiency. resilience and food security of the Palm Island
community. reducing their dependence on mainland
supplies and vulnerability to price spikes or supply deficits
in the currentfood supply chain

* Community-led operation would also focus on providing
opportunitiesfor social inclusion healthy eating education.
employment. skill developmentand knowledge sharingfor
the community (in particular from elders and otherleaders)

* The gardenwould act as arecognisedpathwayfor elders to
connect andmentor youth particularty vulnerable youth

Alignment with other initiatives

Alignment with other projects

» 2. Living betterat home and saving money
* 14 Improving the Waste Management Site
* 15. Water and wastewater plan

Alignment with external initiatives or investments

»  Not-for-profit looking to start giant clam aquaculture on island*

*  Aquaculture study underway (CSIRO, JCU, PIASC 2020)

* Healthy food in indigenous communities program (Department
of Health)

* Opportunities with Department of Employment, Small
Business and Training (DESBT) to provide certificate training
tolocal people tobuild capacity

+  Keeping Queenslanders Healthy (KQH) Roadmap under Our
Future State: Advancing Queensland’s Priorities

Economic

The creation of anew industryon the islandwill provide
economic, upskilling and employment opportunities, which
was identified as a severe riskin the projectrisk assessment.
for the local community to work and manage the garden
Potential to sell produce to local community and tourists as
well as form the backbone of future food service industries
centred around the health of the community. andtourism
(hotel, restaurant, food trucks etc.)

On-island agriculture will reduce vulnerability to price spikes
and increased costsfor produce for the community

Socialand cultural

Accessto fresh produce provides nutritionand health benefits
to the community

Opportunity for healthy eating education and agricultural
skills development

Opportunity for knowledge sharing within the community. in
particularfrom elders and otherleaders to at isk youth
Physical and mental health benefits of being outdoorsand
growing local produce

Social inclusion and civic participation

Accesstofresh produce hasthe potential to drive arange of
social activities centring around the gardens. including
community cooking classes, partnerships with the school, or
food service delivery to aged/disabled in the community
Increased self-sufficiency duning severe weather events which
was identified as a high risk in the project risk assessment

Environmental (General)

Circular economy principles of composting gardenwaste for
reuse at the garden as well as avoiding carbon emissions
associatedwith altematively breaking down organic waste in
landfill

Shortening the supply chain will reduce food waste created
throughtransportation

Cultural shift to lower processedfoodswill provide a
reduction in waste on the basis of type offood (and
packaging) transported to the island

Environmental (impacts to Great Barrier Reef)

Reduced transport of food supply andassociated impactse.g.
potential shipping damage to reef. water and air quality
impacts from hydrocarbon oils/fuels

Use of compost will avoid the potential for chemical
fertilisers to run off into the ocean

A reduction of greenhouse gas emissions could contribute to
the global effort to reduce emissions which are impacting the
reef throughincreasedtemperatures and oceanacidification

Barriers

On-island business and technical management skills to build and manage on-island
garden

Local growing conditions. resources andtechnical challengeslimits the produce thatis
thought to likely be successful in the community garden initially to egg laying chickens,
mangos, bananas, cocomtsand rootvegetables

Composting technology options can vary in complexity and cost. Initially low-tech

rec 1ded e.g. biodigestersrequire expertise to operate

Land tenure and leasing complexities with Deed of Grant in Trustland (DOGIT)
property rights

Setting up community ownership structure is complex, requires legal advice and
significant consultation and ongoing management. which will add to cost, complexity
and potential project delays. There may be a misalignment with community expectations
in timing of implementation of this option.

Risks

Oppo

Climate hazards affecting crop yields e.g. intensified storm surges, cyclonesetc.

‘Water availability and quality for watering the garden (3-day waterreservesin the event
of powerloss/system failure)

Economically non-competitive withimported produce and goods

Long-term committed management ensuring secure finance, resource permissions and
viable worlforce. technical management and credible routes to the market

Serious health nisks associated with composting scheme if operated incorrectly suchthat
pathogens are not eliminated from the compost

There have been similar projects on the island in the past. It is important to understand
why they are no longer runningto ensure thisprojectis viable

rtunity

Provide health, environmental and sustainability education workshops and trainingin the
garden in partnership with schools (healthylunches)

Collaboration with Community Development Programs (CDP), local community groups
and schools

Collaboration with otherinitiatives suchas native plant nursery and aquaculture

Using native food crops to celebrate traditional knowledge andhistory

Rainwater harvestingat gardento combat water securityissues

Provision of volunteerroles and trainingto broader community as partof operations
Expand operationsin future yearsto increase yields, increase variety of produce
Potentially provide support to development of household food gardens to increase
household self-sufficiencyand costof living

Composting system to be expanded to include chicken, horse manure, greenwastefrom
elsewhere onisland and potenially household organic waste if appropriately separated
in future

* Relevant projects
Biowickad garden projecth
Ratail business precincthi
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Assumptions

Costs and funding considerations cont.

Key Stakeholders

Green waste will be composted and reused in the garden
Structure of ownership and management of community garden
tobe confirmed. No financial or market analysis has been
conducted to assess the commercial viability of the community
garden.

No climatic modelling or soil testing has been completed to
assess the productivity of potential crops

No market study has been completed to understand the
community demand for particular produce

Costs and funding considerations

Capital costs
Approximate total capital cost: $100,000

Includes consultant support forconfirming site location
and broadlayout design and services connection
identification. ~$23,000

Gardening equipment, garden beds. shade cloth and
structures and direct inputs such as mulch fertiliser and
seeds:~5$20.000

Imigation systems, rainwater tank ~$10.000

Chicken fencing and shed (5 sqm per hen with 23cm
perch per hen) to keep them contained and safe from
predators, nesting boxes (40cm x 40cm). 8-10 hens
(~540 each) and one rooster($20 - $100)

Large binsfor storage and composting system — three
large compost bins with lids (~$300/bin)

4 x community workshops with to plan the garden and
subsequently for composting and food growing
knowledge sharing Coordinated by sustainability officer
(external consultant support, matenials preparation)
~5§40.000

Seed stock. handtools, shade cloth, and stakes ~32.500

Ongoing costs

Operations and maintenance expenses

Land lease costs, if required

Insurance fees (approximately $730 - $2,000)

Establishing infrastructure connections to electricity and water
and ongoing supply and usage costs

Consistent supply of chicken feed (120g of layers
pellets/day/chicken — retail price 524 - $30 20kg)

Potential cost savings or return on investment

Community garden not initially aimed at commercial returns
however food produced would equate to savings as unlikely to
produce revenue beyond ongoing costs to cover salaries and
ongoing costs due to economies of scale

Enterprise would need ongoing financial supplement to cover
costs of operation, salaries

1000 Jobs Package could provide a wage subsidy of up to
$51.000 if CDP aligned as apartner

Funding opportunities?

Funding under future round of W4Q

Round 3 - Community Sustainability Actions Grants, Qld
Gov Department of Environment and Science

Social Reinvestment Grant

Department of Aboriginal and Torres Strait Islander
Partnerships(DATSIP)

Drought Communities Programme. Department of
Infrastructure, Transport, Regional Development and
Communications

Community Led Grants Department of the Prime Minister
and Cabinet

Department of State Development, Tourism and Innovation
(DSDMIP) Resource Recovery Industry Development
Program

1000 Jobs Package, National Indigenous Australians Agency

Work with/through TAFE to offer appropriate coursesonan
ongoing basis

Stakeholder Potential

partner

Asset / initiative
owner

Operator

Palm Island local community

End user

Traditional owner

CDP

Palm Island Aborizinal Shirs
Council

Implementation and timeframes

Investment readiness
* Thereisland availability to build the market garden on-island

» Thisis being proposedas a community cooperative project

Next steps
» Identify availability oflocal resourcesto develop and implement project

Considerations for implementation

* Availability of social, cultural, organisational and natural resources

* Approprate crop selectionto suit climate conditions and community demand

* A gardenmodel that best suitsthe interests, skills and capacities of the local community
who will beinvolved

* Involvelocal people as project leaders and champions, usinglocally available resources

* Local growing conditionsto maximise crop productivity

» Householdfoodscrapsas afeedstock source for chickens andcomposting system

Timeframes to deliver solutions
Phasing of market garden project activitiesto demonstrate successand value to the
community and funders, solidifying theirinvestment and supportfor future project stages
» Timeframe toimplement could be up to one yearto allow for transport and shipment of
matenials

* Grant funding

arasubject to

unds and may not bz availabls onan onsoing basis.
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Palm Island ple themse
2. Living Better at Home and Saving Money

A program to help community identify more opportunities to live well and reduce costs.

Description and overview

Project summary

This project aims to develop and implement a community co-designed engagement program to help
residents identify opportunities tolive sustainably and reduce cost of living expenses through
knowledge sharing and education.

Cost of living in remote communities like Palm Island are high, and impact upon residents’ability to
consistently afford and access essential services such as electricity. hotwater and transport. The
resultant community health and wellbeing impacts are compounded by the overcrowding of extended
families living in housing and cutrent lack of public transport or active transport (e.g. bicycle) services.

The Palm Island community has deep cultural knowledge, understanding and relationship with the land
and sea country of Palm Island. It is recognised that this knowledge can be drawn uponto benefit the
community in Caring for Country? and Caring for Family?, to live sustainably and at lower cost.

Central to this initiative is that the engagement program is co-designed and delivered with community
over a period of time. notjust a one-off. The process of how ideas are shared and how the community
is engagedneeds to be considered. The process would seek to understand where the challenges lie
within the community regarding sustainability in their home, and designing the knowledge sharing
program to support. Topics may include:

» Electricity efficiency improvements: solar panel and solar hotwater system use optimisation
through optimal maintenance and timing of appliance use education:

* Sustainable transport options and education on efficient vehicle use:

* Sustainable consumer behaviour and waste management for a cleaner environment with less waste
and litter (e.g single use drink containers);

» Improved water usage and management including consideration of rainwater tanks:

* Increased understanding and transparency on how power cards work, and the cost of electricity
billed: and

* Improved amenities suchastree planting for shade or food options —e.g. fruit tree or vegetable
patch.

While the program is community led. it is acknowledged that this program of work will complement

other programs andinitiatives being led onisland by others.

Alignment with key project objectives Low Med High
Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development and cultural

Environmental protection

Item Units Total*
Estimated annual emissions reduction t-CO,-¢ N/A*
Estimated payback period Years N/A*
Estimated annual cost savings $ N/A*
Estimated capital costs $ mil 8(1)2:
Timeframe to deliver project Years 1-2
Estimated FTE No. 1

* Individval houszhold outcomes for cost savings, emissions raduction and sustainable livine will vary
*%*Basad on 250 - 500hours

Caring for Country is 2 termusad to describa the different sustainabla land management practicss and initiatives that Abonzinal and Torres Strait Islander peoples undartake and the key role these practices play in continuing cultura.
* Caring for Family is a termused to dascribz thastronz familyvalves and extendad family structurain Aboriginal and Tomras Strait Islander peoples which differs to typical westem culturs,
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

= Increasing household and community energy
efficiency will avoid electricity usage from the grid,
which is sourced from carbon intensive diesel
generators. Responsible energy use combined with
gradual decarbonisation of the electricity grid using
solar energy, will grow energy availability for the
community whilst minimising carbon emissions.

» Reduced water consumption by community as well as
increased adoption of rainwater harvesting will reduce
electricity used at the Water Treatment Plant (WTP)
and to transport water to households

» Increased uptake in active or public transport will
reduce greenhouse gas emission production

= Improvement of waste management practices to divert
waste from landfilling can reduce carbon emissions

Community and climate resilience

» Improved energy efficiency and use of residential solar
power (with grid back up) has the potential to increase
energy resilience and reduce electricity household bills

» Sustainable water management practices are essential
to any resilience plan for water supply

« Education around the safe use and maintenance of
water tanks to restore a culfural connection and sense
of resilience around water, increasing water quality
and efficiency (potable water supplies of Palm are
currently at 3 days)

= Education around how electricity is currently billed by
Ergon and what drives the majority of costs when pay
as you go electricity cards are utilised

» Improved waste management including separation
provides greater opportunities for recycling and reuse
on-island

= Limiting of waste to the island from both the servicing
of the community and future tourism through
improved resource consumption

Economic

« Costs savings for community members from reducing their
energy consumption which was identified as a high risk in
the project risk assessment

» Skills development, capacity building and potential job
creation. Unemployment was graded as a severe risk in the
project risk assessment

= Rainwater tank, solar panel maintenance as a job
opportunity

« Improved waste separation could provide increased
opportunities for reuse or recycling of resources and
therefore new industries to be established on the island

» Reduced costs associated with waste disposal and
transportation from reduced waste production

Social and cultural

« Celebration of traditional culture and knowledge

» Increased awareness of environmental protection and
sustainable consumer behaviour (e.g single-use drink
bottles)

« Fostering a sense of place and a sustainable and
harmonious community

« Better understanding of electricity costs

» Liveability benefits from reduced spending, improved
amenity (litter reduction) and usage of energy, water and
other resources

« Integration of modern technology-based sustamnability
concepts with a culfural narrative commonly unwritten by
sustainability

Environmental (General)

» Reduced environmental impact of the community
regarding waste production, resource consumption, water
usage and energy usage

» Reduced litter into the environment in line with
Queensland Government’s education and awareness
around litter

Environmental (impacts to Great Barrier Reef (GBR))

« Reduced litter entering oceans and the GBR

= Improved local air quality impacts from decreasing use of
diesel generators from reduced electricity usage and more
efficient vehicle usage

Other

« Reduced demand on water and electricity use on the island

Barriers

Detailed engagement and communications strategy needed to be rolled out to target
the engagement needs of each household including consideration of household
demographics and living situation. Communication methods selected need to also
take into account availability of communication mediums e.g. internet access and
phone coverage is not available to all residents

Capacity. availability and interest of the community to develop and deliver the
program

No allocated facility to undertake education and knowledge sharing activities

High initial establishment cost for installation of sustainable living infrastructure
such as solar power, energy efficient appliances, rainwater tanks etc

Risks

Community are not sufficiently consulted or collaborated with, which will

jeopardise the longevity of this initiative

Loss of interest, funding and support over time, restricting its longevity

Opportunity

Partnering with local schools as a platform for delivering education and knowledge
sharing

Creating an education program across multiple Indigenous communities to
mutually benefit from the development and delivery of the engagement program

Alignment with other initiatives

Alignment with other project options

1. Community Market Garden

10. Improving walkways around Palm Island

12. Improve Energy Use in Houses

15. Water and wastewater plan

17. Help community to stop using plastic items commonly found in rubbish

Alignment with external initiatives or investments

Potential for collaborative partnerships with NGO’s like Keep Australia Beautiful,
Community Sustainability Grants. Schools - EcoMarine Warriors

Queensland Department of Health - Aboriginal and Torres Strait Island
Environmental Health Plan

DES education initiatives on Indigenous Waste Strategy/Policy

Under Our Future State: Advancing Queensland’s priorities and KQH, the
Department of Health is working with the Department of Housing and Public
Works to identify opportunities to progress Healthy Homes initiatives
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Assumptions

Costs and funding considerations

Key Stakeholders

Strengthening and supporting the transfer of traditional
knowledge and culture across the community will
directly support skills development. capacity building,
and the potential for job creation

Traditional knowledge and culture holds resilience.
decarbonisation. and other environmental/ecological
benefits

Overall ownership of the program will sit with the
Palm Island Aboriginal Shire Council, however
responsibility for the programs development and
implementation sit with the community members
employed to run the program in consultation with
traditional owners. There are external Indigenous
owner energy companies that may also form part of
the partnership that are responsible for the program
content, delivery and review.

The community elders will be sharing the narrative
and sustainability knowledge with the broader
community.

Costs

Engage suitably qualified consultants (technical and
Indigenous community engagement) to engage with
community and key stakeholders to develop ‘living in
homes better’ engagement program to be co-designed
with community

Engage community members to upskill and co-
designed program

Supporting education materials / brochures

A nominal budget based on a consultant @ $200p/h
for 250 — 500 hours has been assumed for a total cost
of $50.000 - $100.000

Potential cost savings or return on investment

Cost savings for households from reduced energy and
water use

Financial benefits to the Queensland Government
through Community Service Obligation payments as
the community moves away from diesel-based energy
generation to solar and battery

Funding opportunities

Round 3 - Community Sustainability Actions Grants
Social reinvestment’

Indigenous Languages and Arts GO3720*

1000 Jobs Package (Tranche Two)’

Community Led Grants®

The Container Refund Scheme Small Scale
Infrastructure Grants Program (Queensland
Government) provides up to $10.000 in infrastructure
and equipment to set up collection points for the newly
introduced container deposit scheme.

Potential for Ergon to incorporate costs of education
materials regarding electricity usage and billing
transparency as part of their community business
objectives

Stakeholder

Potential
partner

Asset/
initiative
owner

Operator

Palm Island community

Palm Island Aboriginal Shire Council
Queensland Government — DHPW,
DES. DNRME

Future tourism operators

NGOs

Ergon Energy

Implementation and timeframes

Investment readiness
Palm Island local community desire to reduce electricity bills and gain access to
secure potable water sources.

Next steps

Formulate appropriate scope, linkages and delivery format

Consult with the local community to understand and identify priority areas that can
be akey focus of the knowledge sharing

Evaluate what areas of sustainability are high impact for this community and align
education with these issues

Identify the most appropriate methods of sharing knowledge i.e. yvarning circles,
workshops, signage, Facebook groups etc. in consultation with the community
Selection of an appropriate facility to host knowledge sharing and education
activities

Considerations for implementation

Partnerships with other non-government organisations (NGOs) or community
groups active in this space to consolidate and make efforts more efficient. Potential
partners are Keep Australia Beautiful, Community Sustainability Grants and
Schools - EcoMarine Warriors.

Undertake regular workshops with stakeholders across the island to encourage
adoption of sustainable and cost saving initiatives

Ascertain mobilisation readiness of community members to deliver this program

Timeframes to deliver solutions

Initiallv six months are to be spent developing materials, collaborating with NGOs,
planning the delivery of the program and attaining funding to support the employment
of an individual to deliver the program. Once the program has officially begun it will
have enduring benefit.

End user

7 Quaensland Government, nd., ‘Social Reinvestment:, https:/

44

lian Gor , 2020, “Indi L

and Arts, GrantRound 2020°,
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Palm Island
3 Caring for Our Sea Countries

Caring for o sea cowntry's health to maintain a thriving environment for fittiae generations.

Description and overview

Blue carbon refers to the carbon stored in marine and coastal ecosystems such as mangroves, tidal
marshes and seagrass meadows, which sequester and store more carbon per unit area than
terrestrial forests. Conversely. if these ecosystems are degraded or destroyed, their carbon storage
capacity is impacted and stored carbon is released. shifting from a storage to a source. They also
provide essential benefits to the environment and society including coastal protection and wildlife
habitat, which in turn reduces impacts on communities and helps secure local food supply. The
coastal ecosystems on the islands of the Great Barrier Reef are essential parts of the Great Barrier
Reef itself as well as an important source of food for the residents of Palm Island.

Blue carbon farming also has potential to be a source of revenue in the future. While most blue
carbon units traded to date are in voluntary markets, work around the world is progressing to
align methodologies for inclusion in carbon trading markets, including work by the Australian
Government with the Emissions Reduction Fund (ERF). Currently no methodology exists within
the ERF to apply for carbon credit units however this may change in the future.

A program for conservation and restoration of Palm Island’s coastal ecosystems would ensure
they continue to function as long-term carbon storages and provide their many other
services/benefits for the local community. Previous desktop assessment has identified mangroves
and seagrass beds occur at Palm Island. Project phases will include: planning ecosystem
restoration works and acquiring equipment/materials, implementation of restoration works,
performance assessment, dissemination of assessment results and ongoing adaptive management.

The program should focus on conserving existing ecosystems and restoring degraded ecosystems
at selected sites on the island. Conserving existing ecosystems may include monitoring programs
for adaptive management and environmental education. Restoration of degraded ecosystems may
include plantings. modifving tidal flow or reducing environmental stressors (e.g. human
activities).

There are opportunities to support local employment and local skills building, mainly
employment of local Indigenous people to manage and implement program activities, as well as
provision of environmental education for local people and visitors (which could also help to
support sustainable tourism).

Project summary

Alignment with key project objectives Low Med High
Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development and cultural

Environmental protection
Item Units Total
Estimated annual emissions reduction t-CO,-e/HA 13-1.7
Estimated payback period Years <0
Estimated annual cost savings $ N/A
Estimated capital costs (10 hectares), mangroves  $mil 021
Estimated capital costs (10 hectares), seagrass $ mil 6.9
Net present value (simple) $ N/A
Timeframe to deliver project Years 1-3

Estimated FTE
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

Blue carbon ecosystems can store carbon quicker and much longer
(thousands of years) than terrestrial “green carbon’ ecosystems.
Loss or decrease of habitat for coastal ecosystems has two pitfalls
for decarbonisation — releasing the carbon stored in the destroyed
vegetation (adding to climate emissions) and also losing habitat for
carbon storage until it is returned.

Actual carbon storage capacity will ultimately depend on the site
and the specific vegetation communities targeted, e.g. different
tvpes of mangrove forest or seagrass beds.
On an area-specific basis, mangrove forests store more carbon
than other ecosystems like seagrass and salt marsh, with the
average carbon storage rate estimated tobe 174g C m—2 y—1.
« Carbon storage rates in seagrass meadows vary depending on
the species, sediment, and depth of the habitats, but on average
the carbon burial rate is approximately 138g C m—2 yr—1.

From a desktop review, Palm Island appears to have various
pockets of dense mangroves scattered around the island as well as
small pockets on the other islands, with substantial seagrass beds to
the south west of the island where the coastline is more protected.
The Palm Island local government area is estimated to have a 0.4
km® area of mangroves. which is around 36% of its total area of
wetlands (from QLD wetland mapping using 2017 extents)’.

Based on 10,000m" of restoration an annual carbon sequestration
amount of 1,380kg — 1,740kg of CO2-¢ could be expected.

Community and climate resilience

Coastal communities such as the community of Palm Island are
vulnerable tocoastal hazards and current/future climate change.
Blue carbon projects to conserve and protect coastal ecological
resilience will allow adaptation and mitigation to these threats, as
well as promote the wellbeing of the residents (refer to the list of
co-benefits of such projects).

Environmental (impacts to Great Barrier Reef)
Opportunity for carbon sequestration through restoration of coastal
vegetation (mangroves and seagrasses). Also, the coastal
ecosystems on theislands of the Great Barrier Reef are essential
parts of the Great Barrier Reef itself and have important ecological
interactions with the coral ecosystems, including exchange of
abiotic materials (sediments and nutrients, influencing water
quality) and marine biota (e.g. nursery grounds for many different
fish and crustacean species). A reduction of greenhouse gas
emissions could contribute to the global effort to reduce emissions
which are impacting the reef through increased temperatures and
ocean acidification.

Environmental (general)

Coastal ecosystems provide important or critical habitat fora
diversity of wildlife adapted to coastal conditions. Conservation
and restoration efforts are likely to support ecosystem resilience
and key ecosystem services like fisheries. It would also support
policies for environmental conservation and create protected
habitat, e.g. fish habitat protected under the Queensland Fisheries
Aet 1999 and habitat for nationally protected migratory shorebirds.

Economic and social

Opportunities for smployment and community development

include employment of local Indigenous people to manage and
implement program activities, as well as provision of
environmental education for local peopleand visitors (which can
help to support ecotourism). Conservation and restoration of coastal
ecosystems may also support the maintenance of coastal resource
dependent livelihoods (to be investigated during community
consultation) and help support tourism (attractiveness and
education for visitors).

Coastal ecosystems can play a critical role in reducing the unique
vulnerabilities of thelocal community to coastal hazards and
climate change, through their natural impacts on the coastal

env “such as erosion reduction and the mitigation of storm
surges, which were identified as a severe risk in the project risk
assessment. Economic benefits include avoiding potential costs
through enhanced protection from climate related events afforded
by expanded mangrove forests, which was highlighted asan
extreme risk.

Cultural

Conservation restoration of coastal ecosystems will likely support

Indigenous values within the local community, through community
g and enh t of thelocal environment.

Bu'ners and Risks

Maybea challenge toachieve sustainable funding. Need long-term management (restoration
and conservation are continuous processes), plus difficult to predict costs and timeframes.

Lack of dardised method/metrics to sstimate blue carbon offsets and retums/benefits,
uncertainty about financial mechanisms and returns, unclear legal'policy setting.

Needs toalign with existing coastal management with local government/residents.

Lack of local capacity, requiring training/external support to fill knowledge gaps.

Land ownership and community ownership around coastal resources may conflict.

Operational risk — unsuccessful conservation and restoration efforts. Might have multiple causes,
e.g. poor project management, cannot access needed materials, lack of ecological understanding
and planting of wrong species, unsuitable sites were selected or uncontrollable factors like
weather events.

Risk of costs of conservation'restoration being higher than the returns (also benefits like coastal
protection or fish nurseries or improved water quality can be hard to quantify)

Risk of limited or passive engagement from the local community

Opportunities

Opportunity for blue carbon restoration to be used in existing environmental impact offset
frameworks or a blue carbon offsetting scheme

Opportunity for employment of local people. leverage local knowledge and upskilﬁnz
Clustering oppomm:ttes w1th othenslands tocollaborate and gain efficiencies in managing
carbon ration, ion and potmtmlwbon offsetting initiatives

\hybe a future opportumtym\ estigate carbon credit generation. Further literature review and
investigation into the methodology, metrics and markets for blue carbon trading would be
required. There are existing, international methodologies such as the UNESCO ocean carbon
method”. Itis noted that the Australian government is in the process of convening a Blue Carbon
Method Working Group to address appropriate approach for Australia.

Alignment with other initiatives

Alignment with other project options

8. Indigenous Ranger Program (protecting coastal systems from further impacts).
16. A tourism plan for Palm Island - potential to incorporate coastal environmental education
for locals and visitors (supporting ecotourism).

Alignment with external initiatives or investments (to be investigated)

Sea Ranger program
Strategic alignment with State and Federal Government initiatives such as the International
Partnership for Blue Carbon, Great Barrier Reef Marine Park Authority (GBRMPA), Office of
the GBR. Land Restoration Fund (LRF). Australia’s Biodiversity Conservation Strategy and the
QLD Carbon Plus Fund which supportsthe Aboriginal Carbon Fund. As discussed previously.
Reef Credits are being trialled in the Johnstone Catchment
Pannership opportunities: potential to work with SeagrassWatch and MangroveWatch in

ng hers for pilot ecosystem studies (2.g. from University of
Queens]and James Cook Univ ersity), support from environmental groups or Conservation
Volunteers Australia which conducts restoration activities
Rangers program, native plant nursery. aquaculture and capacity building on-island through
TAFE

Quzensland Government, 2019, Watland Maps', https:/ ¥
2UNESCO, 2013, 'Coastal Blue Carbon stepby step— Amnumalmf
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Assumptions

Costs and funding considerations cont.

Key Stakeholders

* Assumes the coastal ecosystems on Palm Island require
dedicated conservation andrestoration effortsin the first
place, e.g. may already be in healthy condition. Will require
baseline ecological datato assess.

* The specific conservationand restorationmethods that may
apply to Palm Island’s coastal ecosystems are not yet known
(needto fit social, environmental and economic realities)

* Assumes thatthere are suitable sitesfor dedicated
conservation andrestoration efforts—these sites need to fit
the long-term/permanent nature of a blue carbon project

* Assumes availability of reliable methods, metrics and tools
for implementing conservationand restoration(and
monitoring). Uncertainty may lead to unattractivenessfor
investment.

* Assumedlimited opportunity for salt marsh or coral reef
restoration however these otherforms of blue carbon may
be investigated during ecological assessments
(recommended).

* Detailed analysis of coastal ecosystems onPalm Island not
conducted—based on desktopreview of known coastal
vegetation, e.g. wetland info.

Costs and funding considerations

Costs will depend on many unique factors, including the
specific conservation andrestorationmethods used Some
formats in which coastal restoration costs have been analysed
include the cost peracre: costs for specific restorationtasks:
costs forinput (e.g. labour, equipment). The costs of any
restorationprojectis significantly influencedby unique factors
such as geography. climatic conditions, proximity to urban
areas etc

Costs of coastal ecosystem restorationare difficult to estimate

(highly project specific). To provide some indication, a coastal

restorationcost andfeasibility study® (whichlooked at projects

worldwide) estimated that the total restorationcosts are:

* Median of $3.572 AUD(USS2.508) and average of $21.394
AUD (USS15.017) per hectare (2020 FX rate 1.42) for
mangroves:and

* Median of $546.611 AUD (USS$383.672) and average of
$996.644 AUD (USS699.525) per hectare for seagrass.

* 10 hectares of mangrove restorationwould cost
approximately $213,940 and $6,995.250 forseagrass

Capital costs
« Costsforproject planningand restoration design
« Initial costs for training_ labour. equipment andmaterials

Ongoing costs

* Specific ongoingconservationand restorationtasks

* Environmental testingas part of monitoring andassessments
(e.g. water quality, expanded mangroves and seagrassbeds)

* Replacement costsfor equipment andmaterials

« Projectmanagement costs

Potential cost savings or return on investment

« Natural coastal protectionand climate change adaptation
benefits

= Ecosystem services(e.g. healthyfisheries more resilient
natural environment)

Funding opportunities and linkagesto consider

* Philanthropyand private funds (as an environmental and
social cause)

* Blue carbon has beenidentified in the Queensland Carbon
Farming IndustryRoadmap

* Otherfederal, State andlocal government fundingmay
apply such as Queensland Community Sustainability Action
grants and the Queensland Attracting Tourism Fund

* Partners who might be able to fund their own
activities/contributions, e.g. researchactivitiesby
universities might be funded by PHD scholarships,
volunteersfrom volunteer organisationslike Seagrass
Watch, Mangrove Watchor Conservation Volunteers
Australia

Stakeholder Asset /initiative, Operator Potential

owner partner
Local community

Government

External partners, e.g.

universities and NGOs

Additional information
+  There are examples of mangrove restoration/rehabilitation projects in Queensland. e.g. Coomera
Rivers Mangrove and Intertidal Rehabilitation project

Implementation and timeframes

End user

Investment readiness
These data gaps are key (but not an exhaustive list of potential requirements for readiness):

*  Ecological baseline studies of the mangrove and seagrass communities at Palm Island, as well
as the habitats that they occupy. Restoration success depends primarily on the ecosystem, site
selection, and techniques applied rather than on money spent. Successful restoration projects
involve a sound understanding of the site conditions. The studies will support selection of
suitable sites and site-specific conservation/restoration methods

«  Extensive consultation with the local government and local community and traditional owners.

+  Inclusion of the Traditional Stories and understanding these stories to assist with introducing
the Blue Carbon Concept in community

*  Moredetailed investigation into potential partners and funding, including consultation and
confirming accessibility to potential funds

Timeframes to deliver solutions

Benefits to coastal ecosystems could be shown in short timeframes of 3-5 years. e.g. increased area
of mangroves and seagrass. However, achieving a successful blue carbon project (with resilient
social, environmental and economic systems)islikely to require many more years. The true costs
and benefits of coastal restoration projects can take decadal time scales.

Next Steps

Next steps will include the actions outlined above to plug critical data gaps and provide further
analysis of the project’s viability from the financial, ecological and social perspectives.

Considerations for impl

« Adoption of international or national standards could warrant delay of implementation

+ Blue carbon project activities may trigger need for permits and approvals. For example, the
surrounding marine areas are within the Great Barrier Reef Marine Park and blue carbon project
activities may trigger a permit for activities within the marine park.

* The current COVID-19 environment, including biosecurity measures and restrictions should be
considersd in implementation, e.g. training and external people going to/from the island.

7 The cost 2nd feasibility of mannacoastal rastoation. Elisa Bayraktarov Maganl. Saunders Sabzh Abdullah Morena Mills Jutta Beher Hugh P. Possingham Pater J. Mumby Cathenn=E. Lovelock 2015

It is critical tobzar in mind that blus carbon s 2 ralatively new concept and this 1sspe is related to lack ofin 1 idance zbout impl

blus carbon projects, metrics to maasure benafits, bast practice, costs, ate



Palm Island
4 Community Bus Service

This project is to start anemvirommenially friendly bus service for conmumity transport.

Description and overview

The community need for an on-island public transport service, to improve accessibility and
connectivity for the island’s residents, has been identified. There is currently a locally operated on-
call shuttle service available which provides a point-to-point trip service for visitors and community
e.g airport transfers, however it was noted that this service was cost-prohibitive for much of the
community and underutilised.

Implementing a reliable public transport service can increase the community connectivity on the
island, which could be operated by the existing shuttle company or as a separate service. Itis
proposed that the service be implemented as alow emissions public transport (e.g. an electric vehicle
(EV), hybrid, or alternative fuel —biodiesel. renewable diesel or hydrogen fuel cell) that can provide a
decarbonisation benefit against a diesel equivalent.

A further feasibility study would be required to confirm the vehicle selection, proposed routes, fares
and other operational components. It should be noted that a proposed route has been developed by
Council. For this project it is currently assumed that an initially single EV vehicle would be in
operation with associated charging and bus stop infrastructure. Indicative shuttlebus operation could
be as follows:

= Capacity of shuttlebus: 12 — 15 passengers
» Route length: 30 minutes, 8km route from Klub Kuda to Palm Island Airport
»  Operating hours: 7:30am to 6:30pm daily

Introducing an EV for a daily shuttlebus service could decrease the overall emissions per year when
compared with a diesel equivalent due to the inefficiencies of internal combustion engines, especially
with the stop, start nature of a shuttlebus. The specific emissions reduction depends on multiple
operational factors, however literature highlights this could be in the order of 10-25% (~2 to 6kg
CO,e / 100km) of the current grid and has the potential to be increased with higher penetration of
renewables and scheduled recharging.

There are additional co-benefits of the service to the communitv such as increasing community
connectivity and social cohesion, as well as access to essential services such as shopping,
employment and social events. Implementing fares or stable ongoing funding is required to make this
project feasible. A potential route servicing the main communities on the island (see maps) has been
identified based on informal discussions with various community members and would be refined as
part of the project implementation. This project has been based on an initial single bus however it has
been noted that up to two vehicles could be required to achieve a reasonable loop fime around the
island. An immediate opporfunity exists to operate a low emissions shuttle bus service on Palm
Island.

i,

7km route

Project summary

Alignment with key project objectives Low MMed High

Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development and culfural

Environmental protection
Item Units Total*
Estimated annual emissions reduction kg-COy-e/ 100km 2-
Estimated payback period Years =20
Estimated annual cost savings $ 5,300
Estimated capital costs $ mil 0.1+
Net present value (simple) £ N/A
Timeframe to deliver project Years 0.3-1
Estimated FTE No. 1

* Note that the feasibility study will determine optinmm project details. An estimate of potenhial project costs and benefits is

provided in this project ovtlineoverleaf.

60



ARUP

Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

Introducing an EV for a daily shuttlebus service could
decrease the overall emissions per year when compared
with a diesel equivalent due to the inefficiencies of
internal combustion engines, especially with the stop,
start nature of a shuttlebus. The specific emissions
reduction depends on multiple operational factors,
however literature highlights this could bein the order of
10-25% (~2 to 6 kg CO2e / 100 km) of the current grid
and has the potential to be increased with higher
penetration of renewables and scheduled rechargingl-23

The emissions from the EV would be due to charging
from the diesel-powered grid on Palm Island. If the
renewable energy penetration of the grid were to be
maximised, the emissions from implementing an EV
shuttlebus could eventually be effectively zero.

A dedicated solar PV and battery charging system could
also ensure low emission operation. Sizing and costing of
this charging system is suggested to be explored further
after the shuttlebus” operating times and methodology are
confirmed, however indicative numbers are provided in
the capital costs section.

Community and climate resilience

Increased community connectivity, encouraging more
community engagement and freedom of movement for the
community, including during weather events when
unpleasant or unsafe to travel by foot.

The hilly terrain, safety and availability of paths in hot
and monsoonal north Queensland climate pose challenges
to uptake of active transport options such as walking and
cycling on the island. Community members with health
issues preventing them from using active transport
options are also likely to benefit from the shuttlebus
service.

Introducing an EV shuttlebus is an enabler for other EVs
and electric modes of transport on the island in the future,
due to the possibility of sharing EV charging
infrastructure and maintenance management.

Economic

* An EV option provides a lower operational cost compared
to that of a diesel shuttlebus, due to expensive diesel
prices on the island, relative to electricity cost to
appropriately charge EVs

» Full economic benefits obtained dependent on funding
obtained or whether community members are charged a
nominal fare (e.g. $2 - $3; which could either be paid by
cash or a smart card system) for use, paid positions for
driver(s) and maintenance personnel could be available
addressing the severe risk of unemployment identified in
the project risk assessment. Current on-call services start
at $15.

Social and cultural

» An accessible public transport service could increase
community connectivity, encouraging more commumity
engagement, access to essential services and freedom of
movement within the island community. Absence of
public transport on the island was identified as a high risk.
The shuttlebus could be used for specific services such as
helping transport children or elderly.

» Further community consultation is required to determine a
suitable shuttlebus route, operating hours and operating
style: including ownership structure, which satisfies the
Palm Island’s community needs.

Environmental (General)

= An EV could provide emissions reduction in comparison
to a diesel counterpart. which was idenfified as a severe
risk in the project risk assessment. The full possible
emissions reduction is not quantifiable without further
detailed assessment of bus routes and analvsis.

» Reduced use of personal vehicles mav yield additional
emissions reductions. Reduced dependence on individual
vehicles could also long-term reduce metal waste, a noted
problem on regional islands.

Environmental (impacts to Great Barrier Reef)

» A reduction of greenhouse gas emissions through
utilisation of EVs could contribute to the global effort to
reduce emissions which are impacting the reef through
increased temperatures and ocean acidification. Any
reduction in the shipping of diesel across the reef will
directly benefit the reef through reduced shipping impacts
and reduced chance of spillage.

Barriers

Ri

Full decarbonisation benefit requires a corresponding increase in renewable energy
and storage into the grid electricity and installation of charging infrastructure.
Disability / wheelchair access for standard high-floor shuttlebus may be limited.
Wheelchair access could be achieved through custom modifications to lavout of bus
interior; likely increasing capital cost and reducing total passenger seats.

sks

Residents and visitors not embracing or utilising service. This risk can be mitigated
by effective consultation during the planning phase, and effective promotions.
Timing of service not properly aligning with ferry arrivals.

Wider risk to implementing EVs on grid - may charge at night when solar
unavailable.

Servicing and repairs of electric vehicle on Palm Island could be limited depending
on skilled labour available.

Project reliant on initial capital expenditure and ongoing operational expenditure
subsidy as on-island demand and likely price-point insufficient.

Opportunity

Alternatively could use standard diesel vehicle with a low-emissions diesel fuel
when available on market or alternative vehicle tvpe- hvbrid (electric and diesel) or
hvdrogen powered vehicle. These technologies were not detailed due to lack of
available vehicles on the local market for the 12-15 passenger capacity size,
however they may be available in the next 5-10 years.

Other alternative opportunifies include vtilising smaller vehicles, or variations from
traditional cars such as golf-carts/ tuk-tuks or vehicle types which may be suited fo
the size of the island

Opportunity to link up with health services to provide crifical transport needs.

Alignment with other initiatives

Alignment with other project options

5. Solar Power on the ground with batteries
6. Put Solar Power on the roof
10. Improving wallcways around Palm Island

Alignment with external initiatives or investments

Aligned with existing Palm Island 'on-call” shuttle service — to ensure services do
not conflict and rather complement each other for the benefit of the community.
An on-call service has its own unique service offerings. however the community
has identified the costis too high for daily use.

The installation of charging infrastructure for the electric shuttlebus would need to
align with Ergon’s planned network upgrades. considerations surrounding
increased grid demand are also required to be made

Vrije Universitzit Brissel (VUB) vniversityin Brussels for NonGovernmental Orzanisation (NG0) Trnsport & Emvirenment (TAE), 2017, ‘Life Cyels Analysis of the Climate Impact of Elactric Vehicles”
* Australian Capital Temitery (ACT) Govemment, 2019, * Altemative Fuel Buses in the Tensport Canberm Bus fleat’
I Multiple avthors, 2019, “Life cyvde greenhouse gas emissions of Electrc Vehicles in China: Combining the vehicls cirle and fuel ewels’
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Assumptions

Costs and funding considerations

Key Stakeholders

Calculations based on a shuttlebus running daily
and continuously from 7:30am to 6:30pm and
route of approximately 7-10.5km

» EV shuttlebus utilising Ergon’s EV Home

Charging Plan (Ergon tariff 33 rates)

» Carbon reduction estimates have been assumed
from;

o Vrije Universiteit Brussel (VUB) university in
Brussels for Non-Governmental Organisation
(NGO) Transport & Environment (T&E). Life
Cycle Analysis of the Climate Impact of
Electric Vehicles, 2017

o Australian Capital Territorv (ACT)
Government, Alternative Fuel Buses in the
Transport Canberra Bus fleet, 2019

o Life cycle greenhouse gas emissions of
Electric Vehicles in China: Combining the
vehicle cycle and fuel cycle, 2019

Using manufacturers performance specifications

for both diesel and electric shuttlebuses —

assumption that any inefficiencies and variance
due to conditions of route are equally applicable
to both vehicles

» Project created using the performance
specifications and costing estimate of the SEA

Electric E4B Commuter Bus (EV) and the Toyota

HiAce Commuter (diesel)

Cost of diesel on-island taken as $2/Litre

No transport or traffic modelling has been

conducted. No usage modelling conducted.

No vehicle (diesel / electrical power) efficiency

analvsis has been conducted.

+ Timeframe to deliver solution estimate and
assumes continuous working towards solution.

»  Vendor quotes specific to Palm Island not
obtained for vehicles or energy systems

Solar PV costed on ~$1,300 / kW and battery

systems costed on ~$1,500/kWh, which includes

a regional escalation factor based on Rawlinson’s

Construction Handbook 2020

Solar PV and battery cost estimates include

supply and instaflation; location of potential solar

PV and battery installation not determined

Capital costs
« Total capital cost: ~$102.5k
= Electric Vehicle: ~$100k
» EV Charging Unit: ~$2,500%

» Costs do not include storage location for vehicle, msurance,
suitable vehicle parking and associated structure costs to be
determined in next phase

= Cost of community consultation to refine operational structure,
storage location design to be determined.

= Cost of optional renewable energy charging infrastructure;

Operating Daily Solar PV, Battery Capital
Case Charge Cost
150km/day  56kWh 15 kW, 60 kWh ~5110k
Ongoing costs

= Cost of power to charge the vehicle (based on indicative route):
~$12/ day

= Servicing of electric vehicle: $1,000 - $2,000 / vear5

«  Wages of drivers and training costs to be determined in next
steps alongside operating time confirmation

Potential cost savings or return on investment

» Less diesel petrol required in comparison to power required to
charge EV

-+ Annual savings of ~$5,300 in comparison to equivalent diesel
shuttlebus

« Implementing fee to utilise service could offset driver and
power consumption costs for EV charging - 32 to $3 dollar
service fee suggested by members of community

Funding opportunities

» Climate Solutions Fund — Emissions Reduction Fund

= Clean Energy Finance Corporation (CEFC) — Reef Funding
Program

= Australian Renewable Energy Agency (ARENA) — funding
through exploration of innovative EV charging infrastructure

- Ergon —potential funding and becoming partner on project due
to EV charging infrastructure

» Local Government Grants and Subsidies Program (LGGSP) -
potential capital funding after feasibility study completed

» Department of State Development, Manufacturing,
Infrastructure and Planning (DSDMIP) - could align with
similar EV charging infrastructure investments

Stakeholder Asset/ initiative] Operator = Potential | End user
owner partner

Palm Izland Shuttle (or other

supplier)

Local Council / Government
Ergon Energy / Energy Qld
Residents & visitors

Additional information

» The terrain could benefit regenerative braking, where energy can be recovered
from breaking, further increasing the benefit of an EV
A suitable location for secure undercover storage and further assessment into EV
charging infrastructure would need to be explored

+ If deemed suitable. solar PV and battery charging svstem deemed suvitable, solar
PV could be installed on roof of undercover storage

» Publicly available EV charging infrastructure could help other residents transfer to
EV usage

Implementation and timeframes

Investment readiness

« Further consultation and development of feasibility is needed with the existing
Palm Island Shuttle to confirm if they are interested in owning and operating the
new service

Next steps

» Analysis of proposed route, potential customer basis and design of EV charging
station and storage

- Community consultation is required to determine appropriate operating fimes in
association with Palm Island Shuttle and local council

Considerations for implementation

+ Analysis of proposed route, potential customer basis, confirmation of sizing of
vehicle and design of EV charging station and storage. Community consultation is
required to defermine appropriate operating times

Timeframes to deliver solutions

= Timeframes for delivering an appropriate vehicle and charging infrastructure will
vary but may take between 6 months and a year. A community consultation
exercise would be conducted within 3 months from when funding is secured.

4 Ergon Energy, Septamber 2020, “Charging vour elactric vehicde" hitps
*Canstar Blue, June 2019, ‘Elactic Car Sarvicing Explained” h

o ww. ergon com an'netvorl smarter snsray slectric-vehicles charsing wour-slectricvshicle

i canstarblue. com ey wehicles/slectic car-sarvicing
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Palm Island
5 Solar Power on the Ground with Battery

Study to build a solar farm in Coolgaree Bay.

Description and overview

The addition of a centralised renewable energy svstem to supplement the existing diesel-powered
electricity generation would increase the energy self-sufficiency of the island and contribute to
decarbonising the island’s energy generation system. The project is seeling initial funding fora
feasibility study of a centralised renewable energy svstem comprising a utility scale solar farm
and battery facility.

There is an opportunity to implement a renewable energy system in the Coolgaree Bay area, as
preliminarily identified in the Palm Island Master Planning document 2019. At the site, there is
approximately ~80,000m? of land which would be sufficient for the system size proposed.

Preliminary sizing indicates a SMW solar PV system paired with a 6MWh battery could increase
the renewable energy penetration to ~80% of total energy demand. Palm Island's total annual
power consumption is 7,435GWh. A renewable system of this size could reduce annual
emissions by ~4,900t CO4e. The estimated cost of this svstem is ~§15M.

The next step would be a feasibility study to determine; optimum sizing of a solar farm PV and
battery system, refined project costs, land suitability, and environmental conditions. This is to be
conducted in conjunction with Ergon as the incumbent energy system operator, including an
appropriate site selection process. Potential ownership structures including Ergon, community-
owned or third party need consideration, it has been assumed that Ergon would lead this project.
Planning and stakeholder engagement is required to determine the direct benefit to the
community for this project, as well as determining if community acceptance can be achieved.

If the island were to maximise renewable penetration, the diesel generators could primarily be
utilised for voltage and frequency control, these functions could also potentially be provided by
batteries and associated auxiliary equipment, increasing the power security of the island. It should
be noted that major upgrades to the network on the island by Ergon may be needed to make this
project feasible.

Project summary
Low Med High

Decarbonisation impact

Community resilience

Economic development

Social development and cultural

Environmental protection
Item — 5 MW Solar Farm Units Total
Estimated annual emissions reduction t-COp-2 0-4.900
Estimated payback period Years 5
Estimated annual cost savings B mil 3
Estimated capital costs (study) $ mil 0.25
Estimated capital costs (solar farm/battery) B mil 15
Net present value (simple) $ mil 3-10*
Timeframe to deliver project Years 0.5
Estimated FTE (project) No. =3

Note that the feasibility study will determine optimum project details. An estimate of potential project costs

and benefits is provided in this project outline overleaf.

*10 years, 3% discount
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

Introducing a solar farm into the network could majorly
reduce the island’s dependence on diesel generation and
could cut annual emissions by ~4,900t of CO, (5SMW
solar PV with 6MWh battery system).

Emmissions Reduction vs Battery Capacity (5 MW Solar)

6,000
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- o w B
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Emissions reductions shown above with varying battery
sizing. Significant battery systems and network upgrades
could be required to reach possible decarbonisation
benefits of a solar farm due to network security
requirements.

Community and climate resilience

Additional benefits to the community could be realised by
training residents in the maintenance of the solar PV
systems. This presents social and economic co-benefits
for capacity building. skills development, and potential
job creation. and could reduce the lead time on
maintenance of underperforming systems.

A solar farm would reduce the reliance on mains grid
power throughout the day, less strain on the network and
greater reliability of power for residents may be achieved
with complimentary storage and network upgrades.

Less dependence on diesel generators will mean the
existing diesel storage could last the community for a
longer duration, augmenting supply and providing higher
resilience as a backup system.

Economic

Depletion of natural energy resources through
consumption of fuel was identified as a severe risk in the
project risk assessment. Anv solar generated on the island
could have a direct correlation in diesel reduction from
the generators that supply the island. An increase in solar
generation corresponding with a reduction in diesel usage
could directly benefit Ergon who maintain the generators
and fuel levels as an input cost. The full economic
benefits of the project are dependent on ownership
structure which is yet to be determined.

Additional engagement with Ergon is required to realise
the cost benefits of mstalling a centralised system to the
commumnity.

Social and cultural

Helping the island move towards more renewables and
potential storage to displace diesel generators powering
the grid. Setting an example for other island communities.

Training locals in maintenance and installation of the
solar PV systems could reduce lead time on fixing any
systems and the community could benefit from job
creation.

Utilising a solar farm as opposed to rooftop solar may be
easier to secure and less likely to face vandalism or poor
shading/orientation of rooftop conditions.

Environmental (General)

Reduced diesel generation through increased solar
generation will have a positive impact on greenhouse gas
emissions as well as diesel particulates sulphur oxide and
nitrous oxide.

Costs of disposal and end of life recycling should be
considered as part of the feasibility study.

Environmental (impacts to Great Barrier Reef)

While it will take some time to fully remove reliance of
diesel, ultimately this will have an impact on emissions
associated with shipping diesel to the island as well as any
risk of spills.

Barriers

Ri

The capacity of the current network may limit the ability to add high levels of
renewable penetration

Stakeholders agreeing on development of project; including Traditional and
Historical Owners

Funding obtained for further project phases

Suitable ownership structures for the systems

sks

Vandalism affecting performance of systems

Lead-time on maintenance

Grid impact, effect of diesel generators from increased ramping up and down
Location near marine environment in tropical sefting damaging equipment,
furthermore possible negative impact to marine environment

Community acceptance of solar farm not obtained due to lack of price benefits
Recyclability/sustainability of solar PV panels and battery technology installed

Opportunity
Ergon’s currently predicted 2021 solar hosting capacity limits constrains the island to

an

additional 700kW solar PV, unless battery systems are included. Any large

renewable system would require close consultation with Ergon to develop an
appropriate solution and in line with any proposed network upgrades.

There is an opportunity to assess wind generation as it has previously been mentioned

by

the community. however this would require a separate feasibility study to

determine generation performance and a suitable location. Additionally in the future
commercial drop-in renewable or bio-diesel alternative fuels may provide a
decarbonised fuel source for diesel generators.

Al

gnment with other initiatives

Alignment with other project options

Al

6. Put Solar Power on the roof: Installations on residencies rooftops may restrict
the size of solar farm possible for installation —if upgrades to Ergon’s network are
Limited

9. New Solar Hot water systems: Upgraded SHW systems may alter the power
demand requirements of the island.

gnment with external initiatives or investments

Aligns with Department of Housing residential solar hot water systems installation
and maintenance — affects power consumpfion of residents on island and subsequently
suitable solar farm sizing.
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Assumptions Costs and funding considerations Key Stakeholders
Seasonal performance of solar PV averaged Capital costs Stakeholder Asset/ Operator | Potential = End user
historically + Approximate capital cost of solar PV: ~36M (SMW) Initiative partner
owner

Power consumption remaining similar to historical
numbers — growth rate of island not modelled

Solar farm all operational and appropriate repairs and
replacements made over lifespan

Main solar farm option presented assumes
modifications to Ergon’s network to allow for
increased solar PV in network

Costing was conducted on industry benchmarking for
Australia with regional mark-up

Solar PV costed on ~$1,150 / kW and ~11 m¥EW
solar farm area requirement

Batterv costed on $1,500 / kWh, however likely to
differ based on batterv manufacturer

Minimum load ratio of diesel generators

and performance not modelled

Assumption it costs $2 /L for Ergon to purchase and
transport diesel to Palm Island, note: value not
provided by Ergon rather industry benchmarked,
excluding fuel tax rebates

Detailed analysis of solar PV or battery performance
not conducted, all emissions and performance
parameters based on assumpfions and subsequent
theoretical calculations

No structural or orientation analysis of solar farm has
been conducted

Costing based on Australian industry benchmarking,
as opposed to vendor quotes

Suggested solar PV and battery sizing not optimised,
only to beused as example of potential high-lewvel
costing and emissions reduction

Suggested project timeline assuming commitment of
all stakeholders, and no notable delays in project
development

Approximate capital cost of battery: ~$0M (6MWh)
Costs include the supply of solar panels and battery
system

Costs could be altered if local members of the
community trained in the installation and maintenance
of the solar panels instead of / or in combination with
external contractors. Potentially higher costs upfront
due to training required, however long-term reduced
costs due to local workforce.

Vandal proof security fencing

Costs for network upgrades required not included
Required feasibility study to cost ~$250k

Ongoing costs

Maintenance of solar PV systems
Replacement costs
Resulting Ergon network modifications

Potential cost savings or return on investment

Less diesel consumption and transportation required
Annual savings of ~33M / vear savings from Ergon for
reduced diesel transportation and purchasing

~5-year simple payback period

Further savings could be achieved if a carbon tax/price
was introduced

Funding opportunities

Clean Energy Finance Corporation (CEFC) - Reef
Funding Program: funding available for emission
reduction projects in Great Barrier Reef catchment
area

Regional and Remote Communities Reliability Fund
Climate Solutions Fund — Emissions Reduction Fund

Ergon Energy

Local Government

Eesidents & Businesses

Solar farm technicians

Land lease/tradiional owners
DNRME

Additional information

Theland suitability and availability for a solar farm is vet to be confirmed for the
currently identified location in the masterplan, this is 2 major consideration and
should be made prior to funding being sought.

Ifthe island were transitioned to a completely renewable grid, then the diesel
generators could be ufilised almost purely as backup power. increasing the power
security of the island.

Implementation and timeframes

Investment readiness
= The project is ready for investment to commence feasibility study into the
renewable energy system

Next steps

» Further analysis of solar PV output taking into consideration the unique losses due
to the tropical and marine environment should be conducted, in addition to vendor
engagement to confirm pricing of systems and ongoing maintenance costs

» The ownership structure and funding methodology requires further consideration

= Consultation and engagement with Ergon to determine appropriate planning

Considerations for implementation

= Ability to train locals in the maintenance of the systems

» Maintenance and future installations of systems could be achieved more efficiently
with help from trained locals

Timeframes to deliver solutions

» The timeframe to deliver the project is related to the approval of funding and
completion of feasibility study in consultation with Ergon, a time estimate for this
study is ~6 months
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Palm Island
6 Put Solar Power on the Roof

Purting solar panels on the roaf afvour home to prodice some af vour own electricify.

Description and overview

Palm Island’s electricity supply is primarily provided from diesel-powered generators. The
project is for the provision of renewable energy to households by installing solar photoveltaic
(PV) panels on rooftops of residential properties. Any reduced use of diesel mains power
provides a direct decarbonisation benefit to the island.

Rooftop solar providing electricity directly to residents (behind the meter) would enable
households to generate their own power to provide reliable affordable access to electricity for
families, reduce electricity bills and increase self-sufficiency. Additional benefits to the
community by upskilling local workers to install and maintain systems. and can offer ongoing job
creation, however a suitable ownership structure for the systems still needs to be confirmed.

Almost all residents on Palm Island live in housing provided by the Department of Housing and
Public Works (DHPW) and is maintained under contract by Palm Island Aboriginal Shire Council
(PIASC) with electricity supply services provided by Energy Queensland / Ergon. Collaboration
between all parties will be required for the success of this project. Precedence exists for
renewable energy in Queensland remote communities such as Doomadges, Mapoon and Lockhart
River areas, and lessons learned should be applied to benefit future projects going forward.

Ergon has advised that the current network is unable to host any further renewable energy
connections however that upgrades are proposed for 2021 to increase the network s solar hosting
capacity. The first phase of the project proposes to install ~700kW (~1.3kW per residency) new
solar PV which is the maximum amount permissible based on the proposed Ergon upgrades. This
project could see an annual electricity cost saving of up to $470 per residence and a total annual
emissions reduction of ~780 tonnes of CO,.

Future phases may see increased renewable energy if Ergon network hosting capacity is upgraded
or systems are not connected to the network. Ergon have indicated that potential future upgrades
could increase the total solar PV installed to 2.650kW (~3kW per residency). providing up to
~$950 annual reduction in energy bills per residence and an annual emissions reduction of ~1560
tonnes of CO, with additional payback from solar feed-in possible. Additionally battery energy
storage should be considered in the future, as suitable technology evolves, maintenance staff are
available and battery costs decrease to reduce pavback period to improve value for money.

Project summary

Alignment with key project objectives Low Med High

Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development & cultural

Environmental protection
Item — Phase 1: 700 KW solar PV Units Total*
Estimated annual emissions reduction (island) t-COy-2 780
Estimated annual emissions reduction (residence)  t-COy-¢ 1.5
Estimated payback period Years ~5
Estimated annual cost savings $ / resident 470 (per

residence)

Estimated capital costs (phase 1) § mil 14
Estimeated capital costs (phase 2) § mil 4
Timeframe to deliver project Years 1-2
Estimated FTE Days per installation 1-2%

* Approsimately 530 rasidencizs
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

Maximising the amount of selar in the network will
reduce the island’s dependence on diesel generation and
could directly cut annual emissions by ~780 tonnes of
CQ,

Emmissions Reduction vs Solar PY Capacity
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The above graph shows the emissions reductions
achievable from each residential installation of rooftop
solar. Over a 20-year lifespan, and accounting for a two-
vear payback period for embedded emissions in
manufacturing the panels, the solar installations in phase
one would reduce the island’s emissions ~28,100 tonnes
of CO,.

Community and climate resilience

Additional benefits to the community could be realised by
training residents in the installation and maintenance of
the solar systems. This presents social and economic co-
benefits for capacity building, skills development, and
potential job creation, and could reduce the lead time on
maintenance of underperforming systems.

Less dependence on diesel generators will mean the
existing diesel storage will last the community fora
longer duration. An increase in renewable generation will
also provide more resilience against future carbon taxes,
if infroduced.

[ i H 3 4 5 §

Economic

Solar-generated electricity would meet most household
electricity demand while panels are actively generating
power throughout the day. This has the potential to
significantly reduce household energy bills which was
identified as a severe risk in the project risk assessment.

Upskilling local workers in the maintenance and
installation of systems could reduce operational lead times
and costs for fixing any underperforming or non-
operational systems.

Theisland has its own qualified electrician who has taken
on some commercial contracts, Housing and Public
Works maintenance as well as assisting with fit outs for
new properties. Palm Island does not however have a
Clean Energy Council (CEC) accredited electrician,
needed to maintain and repair the multiple defective solar
panel installations on the island.

Anv solar generated on the island could have a direct,
corresponding reduction in diesel-generated power.

Social and cultural

By reducing the cost of electricity, more income is in the
hands of the island residents. Moving the island towards
more renewables and potential storage to displace diesel
generators powering the grid.

If locals were trained in the maintenance and installation
of the solar systems, the community could also benefit
from job creation.

Environmental (General)

Reduced diesel generation due fo increased solar
generation will reduce greenhouse gas emissions, as well
as diesel particulates, sulphur oxides and nitrogen oxides.
Greenhouse gas emissions was idenfified as a high risk in
the project risk assessment.

Environmental (impacts to Great Barrier Reef)
While it will take some time to fully remove the need for
diesel, ultimately this will have an impact on emissions
associated with shipping diesel to the islands as well as
any risk of spills.

Barriers

The capacity of the current network will limit the ability to host additional rooftop
solar PV in the short term

Future behind the meter solar PV and battery systems would help mitigate the
network limitation barrier, however, have much greater capital costs

Suitable ownership structure of the solar PV systems and any future battery
hosting still to be confirmed

Possible issues with maintenance of household systems, capacity issues with
existing electricity grid, and the viability/cost of upgrading the network.

High inifial establishment cost to Government of installation of household solar
power generation/storage systems for social housing.

Risks

The structural integrity of buildings to support rooftop installations has not been
confirmed

Adverse weather conditions damaging svstems

Shading conditions may reduce the performance of systems

Unpredictability of weather leading to varying day-to-day generation performance

Opportunity

Potential to bring forward additional rooftop PV installation and batteries,
assuming additional hosting capacity can be provided and with funding support
and stakeholder agreement

In the future there may be opportunity to target commercial buildings

Inclusion of new residential builds in scheme, on the condition that the solar
hosting capacity will not be exceeded

Alignment with other initiatives

Alignment with other project options

4. Community bus service: Greater penetration of renewables could increase
carbon benefit of an EV shuttlebus

3. Solar Power on the ground with batteries: Solar hosting capacity limits may be
reached alternatively by centralised solar farm not constrained by Ergon grid
management limits —1.e. solar farm in direct competition with rooftop solar

9. New Solar Hot water systems: Frames and other structural work for solar panels
could be coupled with SHW installation. Based on average household rooftop area
there will be sufficient area to house both SHW and solar systems. SHW systems
not constrained by Ergon grid management limits.

Alignment with external initiatives or investments

Aligns with existing DHPW funding for reroofing and solar hot water systems
mnstallation and maintenance.
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Assumptions

Costs and funding considerations

Key Stakeholders

Ergon’s planned network upgrade for 2021 occurs before
installation of the solar PV is conducted — predicted solar PV
hosting capacity is realised

» Seasonal performance of solar PV averaged based on
historical Global Horizontal Irradiance (GHI)

» Modelled on current power consumption — growth rate of
island not modelled
Solar PV all operational and appropriate repairs and
replacements made over lifespan
Solar PV operation is not restricted by Ergon
Calculations are based on average household power
consumption. Using 330 residencies, and 57% residential and
43% commercial energy split of total island consumption
provided by Ergon.

+ Solar PV costed on ~52.000 / kW (for 1.3 kW), $1,300/kW
(for 5 kW system). and ~5> m2/kW area requirement for
rooftop mounted systems
Battery systems, including inverter and charger for integration
with solar PV, costed on ~$2,000 / kWh (for 4 to 8 KWh
systems)

Detailed analysis of solar PV performance for each residency
not conducted, all emissions and performance parameters
based on assumptions and subsequent theoretical calculations

» No structural or orientation analysis of residency roofs has
been conducted

» Residencies currently with solar PV may not see the same
level of cost benefits from installing more solar PV
Costing based on Australian industry benchmarking, as
opposed to vendor quotes
Potential solar feed-in tariff cost refurns not included

Additional information

De-centralised (residential) battery systems could reduce the
dependence of each residency on grid power consumption
providing further financial return, however. would not provide
Ergon with the same level of control as a centralised solution
and may pose a potential risk to network security if not
adequately managed.

Solar and battery sizing should be conducted in collaboration
with Ergon to ensure network securify is improved instead of
adversely affected, regardless of which battery (none,
cenfralised, de-centralised) is selected.

Capital costs

+ Phase 1 total capital cost: ~31 4M (~$2,000 / kW)

+ Complete project capital cost: ~ $4M; combined
phase 1 and 2 (solar PV 2,650 kW)

+ Costs include the supply and install of solar panels

» Costs could be altered if local members of the
community frained in the installation
and maintenance of the solar panels instead of / or
in combination with external contractors

Ongoing costs

+  Maintenance of solar PV systems

» Replacement costs

» Resulting Ergon network modifications

» Distribution of ongoing costs to be confirmed with
ownership structure

Potential cost savings or return on investment
Annual savings of ~$500 per residency
Simple payback period of ~5 years, not including
any provided subsidy. Ie. if a 50% subsidy on the
purchase and installation of solar PV systems were
to be offered to residents than the pavback peried
would also be halved to ~2.5 vears

Funding opportunities

» Small-scale technology certificates for solar PV
systems through the Small-scale Renewable
Energy Scheme — from the Clean Energy Regulator
(Australian Government)
Clean Energy Finance Corporation (CEFC) - Reef
Funding Program: funding available for emission
reduction projects in Great Barrier Reef catchment
area

» Regional and Remote Communities Reliability
Fund
Climate Solutions Fund — Emissions Reduction
Fund
North Australia Infrastructure Fund (NAIF)

Stakeholder Asset/initiative, Operator | Potential | End user
owner partner

Residents

Enerzy QldErgon

DHFW

PIASC

Solar PV Installers

Implementation and timeframes

Investment readiness

The project is ready for investment to commence the planning process for rooftop PV
systems, however preliminary spending should be held off until confirmation that
Ergon’s planned 2021 network upgrade will occur and that the additional solar PV
can be connected

Behind the meter solar PV and battery systems could also be considered. which
would be ready for investment independent of Ergon’s upgrades

The ownership structure of the project is still to be confirmed, whether residents,
DHPW, or otherwise owned

Next steps

Further analysis of solar PV output taking info consideration the unique losses due fo
protective caging should be conducted. in addition to vendor engagement to confirm
pricing of systems and ongoing maintenance costs

The ownership structure and funding methodology requires further consideration
Consultation and engagement with Ergon to determine appropriate planning

Considerations for implementation

Ability to train locals in the installation of the systems should be considered in
combination with considerations regarding minimising overall cost and time taken
for each installation

Training may delay the projectin the short-term, however the maintenance and future
installations of systems could be achieved more efficiently with help from trained
locals

Battery implementation should be considered on a case by case basis

Timeframes to deliver solutions

The timeframe to deliver the project is largely dependent on the required upgrade to
the Ergon network, supply and installation of the panels. The installation of these
systems could take from 1 — 2 days each and there are 530 recorded residencies on
Palm Island. This could take in the 1 - 2-year range depending on the availability and
efficiency of qualified technician(s) to install the rooftop solar PV systems.
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Palm Island

7 Building Confidence in the Community's Water Supply

This project seefs to engage with the community to re-buld community trust in the sqfety and reliability af thewater
supply.

Description and overview Project summary

Water security on Palm Islandis highly dependent on seasonal rainfall, and there have beenoccasionsinrecent . . . L .
vears where water storages have droppedto critically low levels, triggenng the need to activate emergency Alignment with key project objectives Low Med High
droughtresponses! {e.g. severe water restrictions, banningnon-essential visitors®, importing water from mainland,
and investigating groundwater and desalination options). Otherinfrastuctre and operational issues have also led
to water quality incidents (e.g. discolowration of water and boil waternotices). This hasimpacted onthe
community’s trust in the safety andreliability of the drinking water supply. It is estimated by community service

Decarbonisation impact

Community resilience

providers (CDF) that the community spend upte $300,000 annually on botfled water as a result of water quality Extent of co-benefits

issues. [tis also noted thatthe hospital has its own chloninationand water filtration facilities, providing resilience

in the provision of health services to the community in times of poor water quality. Economic development

The Queensland Govemnmenthas committed funding to improve water supply infrastructure through the Social development and cultural
Indigenous Councils Critical Infrastructure Program (ICCTF), and further capacity building programs by

Queensland Health and others. Together withlonger term improvements to asset management, operationand Environmental protection

maititenance approaches, these propo sed works will siznificantly improve drinking water quality and reliability on
Palm Island into the future, however further work will be required to re-build community confidence.

This project seeks to implement co-designed and delivered inftiatives to better engage the commumity inweter

service provision, and re-build community trust, as existing issues are resolved The project will include: Ttem Units Total
- Communication of the major water supply and wastewater system improvements deliversd: Estimated anmual emissions reduction t-COp-e N/A
- Targeted engagement to provide council with a betterunderstanding of community attitudes and values toward : . .
water, which can be builtinto its customer service standards, decision making and planning; Estimated payback period Years N/A
- Community education(includingin schools) on the value of water and importance of water conservation and Estimated annual cost savings 5 N/A
promoting tap water not bottled dnnks as the healthy drink of choice in the commumity: and
Estimated capital costs mil 02-04
- Theprovision of regulat fee dback to the community on the performance of the water supply system (e.g. B $
digital public notice boardsto communicate damlevels, recent water quality results, and water restrictions. Net present value (simple) 3 N/A
The projectmay also incorporate plyvsical, iconic installations to further reinforce messagzing One such Timeframe to deliver project s <1

opportunity identified by stakehalders involved installation of solar powered, chilled dninking water fountainsin
the community to promote clean drinking water as the beveraze of choice in community and displace plastic Fstimated FTE No. N/A
bottled drinking water which contributes to waste.

To delivertheintended outcomes, thisproject must be deliveradin conjunctionwith otherinitiativesto 1) address
critical water and wastewater infrastructure deficiencies; 2) build capacity within Palm Island Abonginal Shire
Couneil (PLASC): and 3) develop andimplement a holistic long-tenm plan to maintain service levels into the
future (see project=13).

Enginsers and Prge
Wlanagers

Queensland Government. 2016, Long temm water solution daveloped for Palm Island, hitp://statements gld. sovanStatement/ 2016/ 10/l ons - tepm-water-solution-developad-for. -island
* Timms, P 2013, Health fears as Palm Island Aboriginal commumity risks running out of water”, hitps:(www. abe netaw'naws/2015-10-1 6heal th-fears-as-palm-island-fislos-running - out -of swater/ 6861988
? Queensland Government, 2020, Indigenous Covneils Critieal Infrastrieture Program (ICCTEY, hitpe:/fwww.dlzrma gld sov.anlocal sovemment/srants/corrent-proerams indisenous-cowncils-crtical infrastructure prosram
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

Reduced per capita water consumption/ production and
associated reduction in water asset power

Potential for reduction in plastic water bottle usage and
the associated carbon emissions from approx. 300,000
bottles bought each year on Palm Island

Community and resilience

Increased resilience of water supply through improved
community response to a co-designed engagement on
the water management strategy (including demand
management initiatives)

Reliable and safe water supply is kev to the ongoing
health and wellbeing, resilience and self-sufficiency
Confidence in water is kev to promoting health and
lifestyle choices (drinking water over alternative
beverages, and healthy hygiene practices)

Alignment with other initiatives

Alignment with other project options

2. Living better at home and saving money
15. Water and wastewater plan

Alignment with external initiatives or investments

While the program is community led, it is
acknowledged that this program of work will
complement other programs and initiatives being led
onisland by others

Indigenous Councils Critical Infrastructure Program —
Palm Island Water and Sewerage Infrastructure Works
Other water and wastewater infrastructure programs
Queensland Health Safe and Healthy Drinking Water
in Indigenous Local Government Areas Program

Economic

Increased utilisation of town supply for drinking water
(over imported bottled water)

Decreased waste disposal costs associated with plastic
water bottles

Better management of water demand, reducing
ongoing infrastructure costs

Water supply resilience able to support economic
development (increased water demand from additional
dwellings. tourism etc.)

Social and cultural

Increased community trust in water supply and
wastewater services

Better understanding within community of the
challenges and costs associated with water and
wastewater service provision

Effective, community-based water demand
management initiatives tailored toward the community
specific values and attitudes toward water

Increased awareness of value of fresh water as a
commodity of limited supply on the island which was
identified as a severe riskin the project risk
assessment

Better collaboration between community and council
on water and wastewater issues (e.g. reporting of water
quality incidents, faults and overflows)

Environmental (General)

Decreased waste to landfill from bottled water
Increased community reporting of incidents with the
potential to cause environmental harm (e.g. wastewater
overflows)

Education in water usage and importance

Reduced overflows from wastewater network (through
better reporting)

Environmental (impacts to Great Barrier Reef)

Reduced risk of requirement to mobilise emergency
mobile desalination and associated brine wastewater

Barriers

Initiative must be coupled with demonstrated improvement to infrastructure and
management approaches (e.g. through the ICCIP, the Queensland Health (QH)
Safe and Healthv Drinking Water in Indigenous Local Government Areas
Program and other means), as well as address issues with discolouration of water
Anecdotally thereis a perception that installation of water filters on houses will
address water quality issues. Whilst water filters can provide some benefit this
does not address fundamental infrastructure upgrade needs being undertaken to
the water supply

Risks

Proposed infrastructure upgrades to the Palm Island water supply do not occur
within expected timeframes and/or do not fix the perceived water supply
problems

Relatively small issues (e.g. minor or perceived water quality incidents) can
impact level of trust in community

Vandalism needs to be considered as part of the broader project

To be effective, the initiative must be co-designed and implemented with the
commumnity and be ongoing (not once-off). If not designed and implemented
appropriately, there is a risk of adverse outcomes

Opportunity

Targeted engagement will provide council with a better understanding of
commumnity attitudes and values toward water, which can be built into its customer
service standards, decision making and planning

Opportunity to align with and leverage outcomes from the QH Safe and Healthy
Drinking Water in Indigenous Local Government Areas Program, which has
reportedly been very successful

Opportunity to better engage with whole of community including residents,
business, service providers, schools and the hospital. Large water users such as the
schools and hospital represent kev opportunities for demand management.

There mav be an opportunity combine this project with project #15 for funding
application purposes
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Assumptions

Costs and funding considerations

Key Stakeholders

A high-level scope has been outlined based on limited
information

Detailed scope would need to be developed and
refined in consultation with key project stakeholders
Initial project anticipated to be delivered with
consultant support, in collaboration with the
community, PIASC and key stakeholders

Following an inifial project, ongoing program
delivered through dedicated community engagement
officer within PIASC (potentially in shared role)

To deliver the intended outcomes, this project must be
delivered in conjunction with other initiatives to 1)
address critical water and wastewater infrastructure
deficiencies; 2) build capacity within PIASC; and 3)
develop and implement a wholistic long-term plan to
maintain service levels into the future (see project
215).

Capital costs

Project scope and costs could be scaled to meet
available budget

A nominal budget of ~$200k - $400K (including
community engagement strategy development and
implementation and dependent on infrastructure needs
number of drinking fountains, digital board etc.) is
proposed subject to confirmation of project priorities
and scope

Ongoing costs

Ongoing budget to fund community engagement
officer and community engagement initiatives
Ongoing maintenance of water fountains expected to
be minimal

Potential cost savings or return on investment

Indirect cost savings associated with reduced water
demand

Potential health benefits associated with use of
improved water quality in terms of drinking, bathing
efc.

Funding opportunities

No specific funding opportunities have been identified
for this project

The project is aligned at some level to several existing
funding programs including Building our Regions
Program run by Department of State Development,
Tourism and Innovation (DSDTI). Queensland
Disaster Resilience Fund run by Queensland
Reconstruction Authority (QRA), and Remote Area
Boards Program, and the Indigenous Councils Critical
Infrastructure Program run by Department of Local
Government, Racing and Multicultural Affairs
(DLGRMA)

Given the criticality of the work and alignment to
multiple Departmental priorities, it is recommended
that key stakeholders including PTASC, DLGRMA,
DATSIP and DES to collaboratively review funding
opportunities

Stakeholder Asset Operator = Potential | End user
initiative partner
owner

Palm Island Community
Palm Island Aboriginal Shire
Council (PIASC)

Department of Local Government,
Racing and Multicultural Affairs
(DLGRMA)

Department of Aboriginal and
Torres Strait Islander Partnerships
(DATSIP)

Department of Environment and
Science (DES)

Queensland Health (QH)

Implementation and timeframes

Investment readiness

= High - could be commenced within 3 months of sufficient improvement of water
supply infrastructure (e.g. completion of ICCIP works)

= Works in community may be impacted by COVID-19 restrictions (planning/
scoping could commence ahead of restrictions being lifted)

Next steps

» Consultation with kev stakeholders to confirm scope
» Development of consultant brief

» Consultant procurement

Considerations for implementation
= Refer to previous pages

Timeframes to deliver solutions

= Delivery within 12 months

» Timing must consider when the water supply/ water quality improvement works
have been completed
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Palm Island IC
8 Indigenous Ranger Program

This is to_fund an Indigenous ranger program to care_for land and sea countries.

Description and overview

Palm Island faces many challenges posed by introduced species such as pigs. horses and weeds on
the island. including the degradation of land. community health hazards and impacts to native
species. It is recognised dogs also pose some challenges in the community however this is not the
focus of the ranger program.

This project seeks to fund the development and implementation of an Indigenous ranger program to
re-establish and restore traditional land management practices across the island. Initially this
program will focus on community-co-designed responses to introduced species and bush fire
management plans.

Re-establishment of indigenous burning regimes can bring environmental benefits including
protection of native species, management of weed species and lower carbon emissions particularly
associated with cool mosaic burning regimes.

This project will involve establishment of an Indigenous ranger program to support the community
in implementing traditional land management practices and other environmental management
programs. This would provide employment opportunities for the local community and encourage
the sharing of indigenous land management knowledge and techniques.

Central to this initiative is that the Indigenous ranger program is co-designed and delivered with
community over a period of time. not just a one-off. and builds upon existing knowledge and
undertakings in the community. The process of how ideas are shared and how the community is
engaged needs to be considered. The process would seek to design the knowledge sharing program
to enable deeper understanding and appropriate application of the traditional methods of land
management. Consideration of intellectual property rights for Indigenous people must also be
addressed.

It is acknowledged that this program of work will complement other initiatives being led on island
by others and build upon work being undertaken in other Indigenous communities.

Project summary

Alignment with key project objectives Low Med High

Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development and cultural

Environmental protection
Item Units Total
Estimated annual emissions reduction t-COy-¢ N/A
Estimated payback period Years N/A
Estimated annual costs $ $120 - $200K*
Estimated capital/ongoing costs $ mil 0.08-0.13**
Timeframe to deliver project Years 1-3
Estimated FTE No. 2

* Onzoing salary and ovarhead costs of appraximatzly S60K - S100K per annumper ranger
*%§70,000, traininz foronawesk at $200/hr. co-desizn input of two traditional owners at $200hrover 2 days

2



ARUP

Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

The management of introduced species will reduce
their degradation of the land and therefore avoid the
destruction of organic material that acts as carbon
sinks

Appropriate and proactive bushfire management
regimes can reduce carbon emissions through regular
cool burnings reducing fuel loads. The reduction in
emissions is highly geographically dependant on
factors such as annual rainfall, prevalence of open
savannah grassland, historical bushfire patterns and so
it is difficult to quantify for Palm Island.

Community and climate resilience

Managing introduced species and improving
environmental conditions will provide the community
with opportunities to utilise that land for other uses.
E.g. tourism, native plant bush tucker trails etc.
Mitigating community risks to future bushfire events
in the future, proactively increasing the community’s
resilience

Rangers will be working with the community and
traditional owners to share knowledge and practices

Alignment with other initiatives

Alignment with other project options

1. Community Market Garden

2. Living better at home and saving money

3. Caring for Our Sea Countries

7. Building confidence in the community’s water
supply

16. A tourism plan for Palm Island

Alignment with external initiatives or investments

Aligns with the Indigenous Land and Sea Ranger
Program and the Junior Ranger program run by DES
Palm Island junior ranger program and bush tucker
trail and nursery (champion: Tafe, and local Brad
Foster)

Economic

Effective utilisation of previously degraded land can
provide revenue and economic opportunities in new
industries e.g. tourism, rehabilitation of native species.
carbon farming opportunities

Upskilling, training and employment opportunities for
community members to deliver the management plan

Social and cultural

Improvements to environmental health for the
community

Celebration of Indigenous knowledge and
management techniques, reconnecting the community
with their culture

Reduces damage to Indigenous cultural heritage
Cultural burning protects indigenous sites and clears
access to country for cultural uses

Environmental (General)

Increased biodiversity and protection of native species
Cultural burns have improved biodiversity outcomes
that provide fauna enough time to escape during
bushfires as well as making it possible for voung trees
to survive

Regular burning is also an effective weed control for
introduced species

Improved air quality through retention of vegetation
Improved water quality by controlling invasive plant
and animal species around reservoirs which was
identified as a severe risk in the project risk
assessment

Environmental (impacts to Great Barrier Reef)

Mitigating land degradation by improving
environmental outcomes (invasive species, etc.) will
reduce sediment run-off into the GBR

Other

Improved perception of Palm Island regarding health
and cleanliness

Barriers

Capability and capacity to develop and deliver the introduced species and
bushfire management plans

Large upfront costs to develop and implement management plans
Potential for disparate views between displaced community and traditional
owners regarding cultural management

Risks

Management plans are not successful

Attaining long-term funding to support Indigenous ranger roles to develop and
implement the management plans

Community and traditional owners are not supportive of the management plan
for introduced species considering their attachment to particular species
Community does not take long-term ownership of this project and it gets
discontinued

Opportunity

Upskilling community members and providing employment

Restore land and provide economic opportunities for new ventures and
businesses

Revegetation and restoration of land degraded by introduced species
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Assumptions

Costs and funding considerations cont.

Key Stakeholders

» Introduced animal species will be managed
appropriately, and with community and cultural
sensitivity in mind

« Initial target species will be pigs and feral horses and
weeds/ non-endemic vegetation

» There is sufficient capacity and knowledge on the
island to implement the introduced species and
bushfire management plans, which can be supported
by wider indigenous community experiences and
knowledge throughout Australia

» Ownership and management of Indigenous ranger
program to sit within the Queensland Indigenous Land
and Sea Rangers. managed by DES

Costs and funding considerations

Capital costs

« Engagement of an environmental consultant to develop
the introduced species management plan and bushfire
management plan (can be two different consultants for
each plan if necessary) in collaboration with
Indigenous rangers

» Formal training of Indigenous rangers - $200/hr for
trainer over one week

= Equipment for Indigenous ranger team i.e. vehicles
~$70.,000¢ for a new Toyota Land Cruiser 70

« Funding for traditional knowledge holders for the co-
design input/engagement i.e. $200/hr for 15 hours?

- Administration costs of government agency to initiate
and take ownership of the program

Ongoing costs

» Ongoing plan implementation and monitoring will be
10% of capital costs

» Salary of Indigenous rangers (e.g. 2 rangers) -
Ongoing salary and overhead costs of approximately
$60K - $100K per annum per ranger (2), potential for
CDP to provide subsidised salaries for workers

« Acknowledging and integrating traditional knowledge
inclusive of men's and women's business (1 FTE based
on community needs. $60K - $100K per annum)

Potential cost savings or return on investment

« Delivering an integrated management plan that covers
a range of target species (horses and pigs) is more cost
effective than individual plans

« 1000 Jobs Package could provide a wage subsidy of
up to $51.000

« Eachdollar spent on weed and pest management can
deliver $6.40 in benefit, with the public receiving up to
$3.70 in benefits for every doflar®

Funding opportunities

« Indigenous Land and Sea Ranger Program

« Looking after Country Grant program. Qld
Department of Environment and Science

« 1000 Jobs Package. National Indigenous Australians
Agency

« Community Led Grants, Department of the Prime
Minister and Cabinet

« Queensland Indigenous Land and Sea Rangers
Program, QId Department of Environment and Science

« Queensland Feral Pest Initiative. Qld Department of
Natural Resources, Mines and Energy

« Animal Management in Rural and Remote Indigenous
Communities (AMRRIC) One Health Programs

Stakeholder Asset /initiative, Operator Potential

owner partner

Palm Island local
community

Palm Island Aboriginal
Shire Council

Queensland Government -
Department of Environment
and Science / Parks &
Wildlife

Implementation and timeframes

End user

Investment readiness

* Theremay be some resistance from the community regarding introduced species

* Bothlocal and state governments are investedin managing introduced species

Next steps

* Comprehensive community consultation to develop the management plan in line with their
expectations

Considerations for implementation

* Adequate fundingin the long-term to support Indigenous ranger roles

* Transparent andregular communicationwith the community regarding the management
planimplementation to retain their support

» Indirectimpacts on otherintroducedornative speciesi.e. ensuring poison baits are not
consumed bynative fauna

» Integratedapproachto maximise biodiversitybenefits forthe investment

* Humane management techniques

= Setting keyindicators to measure and communicate success to the community

* Alignment withlocal, regional, state and national legislation. plans andstrategies

* Selection of rangers that canmanage potential disparate viewsbetween the community and
traditional owners

« Safety of rangers regardingresistance from community aroundintroduced species

Timeframes to deliver solutions

Consultation would occur over several months. Inductionwould be required for Indigenous

rangers. The plan should be reviewed every three months (frequency to be confirmed) to

confirm effectiveness, with clear and defined opportunitiesmade forfeedback and changes

where required. Timeline to setup initial project will run over three years, withaplanto

complete amajor review of the project a year prior to completion to transitionthe program into

longerterm management.

Toyota https://www.tovota com avlanderuiser-70

* Aszsumed two days worth of traditional ownarconsultation (two people) worth $200'hr partraditional owner ~$6,000

1 Parliament of Australia https://www.aph sov.avPadiamentary Business'CommitteesSenate Environment and Communications'
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Palm Island
9 New Solar Hot Water Systems

Better solar hot water systems on houses to improve hot water supply.

Description and overview

This project is proposing the upgrade of solar hot water (SHW) systems on residential dwellings
to improve supply of affordable hot water to residents.

Access to adequate supply of hot water at an affordable cost was identified as an issue for
residents during the community engagement undertaken in 2019 for this project. Department of
Housing and Public Works (DHPW) advised that the majority of their Palm Island housing is
already fitted with solar hot water systems however many are old, damaged or undersized. Itis
understood that any additional hot water used bevond what is supplied from the available SHW is
supplemented by electric boosters using electricity from the Ergon grid and paid for by residents
using the pay card system.

According to the Palm Island Master Plan! the average household has ~8 occupants (up to 14) as
opposed to the ~3 occupants recorded on the official census, highlighting that the standard solar
hot water systems are likely undersized. The installation of new larger SHW systems, combined
with re-purposing existing SHW systems, would supply the majority of residential hot water
needs from solar, improving household access to affordable hot water and reducing reliance on
the electricity grid power for hot water. The Ergon electricity grid is currently powered by diesel
generators and there would be a resultant decarbonisation benefit to any reduced use. Installation
of SHW systems could be subsided due to reduction in electricity for heating, either directly from
Ergon or through the Queensland Government’s Community Service Obligation (CSO).

An additional funding avenue is through the DHPW who have allocated $1.7m to remove old hot
water svstems, re-roof and nstall new svstems when they fail. This project could directlv utilise
this funding to allow for the upgraded SHW svstems that are sized appropriately.

The size and operability of each system, together with suitability for installation on housing tvpe
is to be inspected on a case by case basis and confirmed prior to proposed upgrade.

Access to sufficient quantities of hot water has been raised as an important issue throughout the
Palm Island community. Manv residents perceived hot water to be expensive, however, over
90% of houses have solar hot water systems and residents do not pav for water usage. The
expense related to hot water is most likely tied to the need for larger quantities of hot water than
the systems can produce due to the reported overcrowding, underperforming systems or need for
better understanding of actual energy costs associated with the booster use.

Project summary

Alignment with key project objectives Low Med High

Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development and cultural

Environmental protection
Item Units Total
Estimated annual emissions reduction t-COy-2/ all residencies 480
Estimated payback period Years 7
Estimated annual cost savings $ / residency 240
Estimated capital costs $ mil 25-30
Timeframe to deliver project Years 1-2
Estimated FTE No. / installation 1-3

* Estimzted ~T-vezr pavback pariod comparsd to cusrently instzllzd smaller SHW systems, zssuming czn bere-used znd are not sunk cost
If smaller SHW systems sre sunk cost, simple pevbeck period becomes much grester 3t ~07 yesrs

Caréno, October 2019, “Palm Island Master Plard
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

Upgrading all the SHW systems installed on the island to
svstems with 300L tanks and 4m? of solar panels, could
provide an annual emissions reduction of ~480 tonnes
CO,e compared to an undersized SHW system.

Annual €O, Emissions - Comparison

e _

e

Due to the embedded carbon emissions from producing
new SHW systems, these annual emission reductions
would not be realised until a two-year emissions payback
period has passed, over a ten-year period a total emissions
reduction of ~3,800 tonnes CO,e could be achieved.

Community and resilience

Upgraded SHW systems will increase the availability of
hot water to residents of the islands without having to
enable the electric boost of the system and cost them
financially.

Upgraded SHW systems may also reduce reliance on
mains grid power for hot water. providing cheaper hot
water to residents with a decarbonisation benefit. but also
reducing reliance on grid during peak times (demand
management). Increasing the consistency of access to
power can also reduce health risks posed from limited or
inconsistent power supply.

More resilience against future rising of electricity cost, if
eventuated.

Economic

The economic benefit will be directly seen by the
residents of the island. with possible reduction to their
power bills due to less dependence on using electric
boosters for hot water. Operating costs associated

with outdated svstems was identified as a high riskin
the project risk assessment. Each residency could see a
power bill reduction of ~$240/ vear, a combined saving
of $126,000 / vear for all residencies on the island. These
savings are incremental compared to the suggested
undersized SHW systems.

Queensland government’s Community Service Obligation
(C80) payments, around ~3450 million per year, to
ensure subsidised power to regional communities could
be reduced.

Social and cultural

Residents will have more consistent access to hot water
without having to endure a wait for the electric boost
system to operate and associated financial cost.

Improved access to hot water may improve health
outcomes as hot water for food preparation, cleaning,
bathing and washing are key to managing health for
families.

Further education of residents in most efficient use of
system could also help ensure maximum cost and grid
reliability benefit is gained by residents.

Environmental (General)

Potential reduction in carbon emissions associated with
increased use of renewable solar energy and any reduction
in diesel powered electricity usage.

Environmental (impacts to Great Barrier Reef)

A reduction of greenhouse gas emissions through
increased utilisation of SHW systems will contribute to
the global effort to reduce emissions which are impacting
the reef through increased temperatures and ocean
acidification.

Barriers

Hot water use and energy use education for residents and visitors
Efficiency losses due to shading including vandal proofing or poor orientation of
solar panels

Risks

Costs still being endured by residents on days with poor solar resources or high
usage

If grid power on Palm Island achieves a lower carbon intensity over time,
emissions reductions suggested might be lower than suggested however resilience
benefits still realised

Opportunities

Re-use of existing SHW systems — consolidating existing systems installed on
homes i.e. SHW capability of homes will be doubled by installing new systems or
by combining recently installed systems. Reduced wastage of installed systems
and possible capital cost reduction.

Possible alternative technologies such as boiler systems, heat pumps

Upskill and job creation for members of local community by provided training for
locals in maintenance and installation of systems

Expansion of SHW installations to cover commercial buildings. ~110 commercial
premises on island could provide additional decarbonisation and cost benefits to
local business owners.

Alignment with other initiatives

Alignment with other project options

2. Living better at home and saving money
6. Put Solar Power on the roof: Frames and other structural work for solar PV
panels could be coupled with SHW installation. Based on average household

rooftop area there will be sufficient area to house both SHW and solar PV systems.

SHW systems not constrained by Ergon grid management limits.
7.Building confidence in the community’s water supply: increasing security of
access to energy hot water could further increase community confidence

Alignment with external initiatives or investments

It has been noted that the Department of Housing, currentty have $1_7m to remove
old hot water systems, re-roofand install new systems when they fail. Increase to
existing funding could be proposed for installation of upgraded SHW systems that
satisfy average household size.
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Assumptions Costs and funding considerations Key Stakeholders

Calculations based on assumed hot water consumption Capital costs Stakeholder _Asset/ Operator/ = Potential | End user
and associated electricity consumption for average = Approximate total capital cost: $2.4 to 3.9 million Initiative | mamtenance, partmer
household (530 residencies) o $2.5 million —includes 330 new SHW ormer

+  Assuming that currently installed SHW svystem is similar systems (36,300 per unit) and 200 relocated Palm Island Residents
in effectiveness to Solahart L Series 180L model SHW systems to supplement undersized DHPW

»  00% of households currently have SHW systems installed systems PIASC
with funding already approved to provide the remaining o $3.9million ($6,300 per unit) each Ergon Energy
residencies with systems - emissions and cost reductions household requires brand new SHW system SHW Manufacturers /
presented assuming all households have functional SHW = New unit presented: 300L and 24m? solar panel Installers

systems
Assumed that 200 SHW systems are relocated from
existing roofs to 200 other residencies that have an
undersized SHW system

+ Costtorelocate a SHW system is assumed at $300

» Assumed additional 330 new SHW svstems are required
to fit all 330 residencies with appropriately sized SHW
systems
Supply and installation of new SHW system: $7_300 per
new unit
Structural integrity is satisfactory for upgraded SHW
systems

+ Additional SHW system efficiency losses due to
protective caging installed over panels

» Costing are from Rawlinson’s Construction Handbook
including regional mark-up. not based on actual vendor
quotations
Hot water usage analysis for each residency onisland not
complied or analysed, all emissions and performance
values based on assumptions and subsequent theoretical
calculations
Specifications of currently installed electrical hot water
systems not utilised in caleulations

» Confirmation with Solahart on technical suitability of
operating systems in parallel required

» The structural integrity of roofs on the island, shading
conditions or no available roof space for a residencyie.
apartment blocks not considered in possible
cost/emissions reductions estimations
Small-scale technology certificate (STC) estimate
calculated for SHW system of 30012
Bulk purchasing and installation agreements have not
been factored into costings, however could show a
reduction in capital costs required if such agreements are
made for the scheme.

= Costs reduction for STC s: ~$1,000 per new unit

= Costdo notinclude ongoing maintenance or
replacement costs

= Supply and instaflation: $7.300 per new unit

Ongoing costs

» Maintenance of SHW systems

» Cost of electricity on davs of poor solar availability or
high hot water usage

Potential cost savings or return on investment
= Savings of ~$240 / vear per residency
o Savings additional to smaller SHW systems

+ Less on-island diesel generation required

» Estimated ~7-year payback period compared to
currently installed smaller SHW systems, assuming
can be re-used and are not sunk cost

» Ifsmaller SHW systems are sunk cost, simple
payback period becomes much greater at ~27 vears

Existing funding opportunities:

+ Could seek modification to existing Department of
Housing funding to account for upgrade of SHW
systems. (to be confirmed with DHPW)

New funding opportunities:

= Small-scale technology certificates for SHW systems
through Small-scale Renewable Energy Scheme —
from the Clean Energy Regulator (Australian
Government)

= Clean Energy Finance Corporation (CEFC) - Reef
Funding Program: funding available for emission
reduction projects in Great Barrier Reef catchment
area

» Regional and Remote Communities Reliability Fund

» Climate Solutions Fund — Emissions Reduction Fund

Queensland Government

Additional information

One of the major benefits of utilising SHW systems as opposed to electric systems
coupled with solar PV panels is that the SHW systems are not constrained by Ergon’s
network solar PV hosting capacity limits and can therefore be installed on every
residency without network limitation.

Options to re-use currently installed SHW systems could also include re-installing
them in other remote areas with smaller average household size and hot water
demand.

Implementation and timeframes

Investment readiness

SHW systems are currently already managed on Palm Island by DPHW, their existing
SHW scheme could be modified to allow for the installation of upgraded SHW
systems, making the project investment ready. Existing technology with on-island
proven track record.

Next steps

Further analysis of the size of existing SHW systems and future SHW svstems
required through a detailed site audit, this should be conducted to confirm appropriate
sizing to achieve the desired decarbonisation, cost and grid management benefits.

Considerations for implementation

= Re-use of current SHW systems from Palm Island

- Opportunity to train locals in the installation of the systems
+ Ovwerall cost and time taken for each installation.

Timeframes to deliver solutions

Dependent on the supply of the SHW systems and labour required to install upgraded
systems on the ~330 residencies. This could take in the 1- 3-year range depending on
the availability and efficiency of qualified technicians to install the SHW systems.

* Clean Enerzy Regulator, Beptember 2020, “Solar waterheater 8TC caleslator’, hitps:www.rec-resistrv sov.an'recresistrv/app'caloslators/'swh-stecaloulater

77



ARUP

Palm Island | Transport
10 Improving Walkways Around Palm Island

Improve paths for walking and cycling to promote active transport around Palm Island by
improving shade, lighting and path quality.

Description and overview Project summary
This project recommends the development of an active transport plan for Palm Island to support Alignment with key project objectives Low Med High
walking. cycling and other means of non-vehicular transport (including electric bikes and foot Decarbonisation impact
scooters) on the island, facilitating a wider variety of active transport and reducing current and
future reliance on private vehicles (cars). Itis an efficient, cost effective. sustainable. healthy and Community resilience
accessible form of transport, that provides a range of community and individual benefits. .
The majority of personal journeys currently made on Palm Island are walked. Ridesharing of Extent of co-benefits
vehicles is common as there is only approximately 330 vehicles onisland for the 4.000 residents, Economic development
with fuel transported to the island by a private barge service. There is currently no public
transport on the island, with only a privately run shuttle service providing a taxi-type service. A Social development & cultural
2019 study commissioned by the Palm Island Aboriginal Shire Council (PIASC) identified a 2 :
general lack of pathways suitable for walking journeys throughout the community. The recently Environmental protection
constructed coastal walkway was observed to be well utilised during project visits in 2019, and
stakeholder feedback received indicated that new paths and walking trails would be utilised by
the community!.
There is an opportunity to undertake further planning to identify community appetite for active Item Units Total
transport options, including consideration of future tourism activities. The plan will identify and ; 3 ;
pn’on%se pﬂmar_v infrastmgcrure (including pathways and equipment) and sgcondary infrastructure et 00,0 ?
needs and opportunities (lighting, shade trees. shaded rest areas, signage. drinking fountains, Estimated payback period Years >10
tourism specific signage, artwork etc). Infrastructure options that may be considered have been
identified as part of previous studies!2. Estimated annual cost savings $ N/A
s:;?;a:%pggfggzzx?sts for the provision of up to 10km of additional pathways have been Estimated capital costs (plan development) § mil $0.1-02
A plan currently exists for the development of some bush tucker trails on the island which could Estimated capital costs (infrastructure) $ mil 1.5-6
potentially be coupled with a new pathways network. § ) §
Timeframe to deliver project Years 05-1
Estimated FTE No. N/A
Flanagan Consultinz Group, 4 September 2019, “PalmIsland C ity Prioritisation Plan: § ic Planfor the Prioritisation of C: ity Infs 2’, Palm Island Aboriginal Shire Council

* AECOM, 16 June 2017, ‘Transport Infrastructurs Asszssment and Access Stratesy”, PalmIsland Aboriginal Shirz Council
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment
An increase in uptake of active transport will reduce the
number of trips taken in private motor vehicles. In
particular, active transport options may typically replace
short (<5km) journeys, which tend to produce a greater
rate of emission per kilometre due to the temperature of
the engine upon start®. Based on the average emission
intensitv of passenger vehicles®, a reduction in passenger
vehicle use by one lkm trip per vehicle per week may
correspond to an emissions reduction of 9 t-CO4/year
(based on 0.6 vehicles onisland per dwelling)®
Community and resilience
The uptake of active transport on Palm Island may have
the following impact on community and climate
resilience:
Improved health and fitness of those undertaking
active transport regularly, including the potential for
reduced risk of cardiovascular disease, type 2 diabetes
and all-cause mortality in adults®
» Reduction in the community’s reliance on fuel shipped
to the island from the mainland by the private barge
service and increase in the community's resistance to
fuel supply chain shocks
Improved community connectiveness for trips that
would not have otherwise been undertaken
Employment opportunities for construction phase and
ongoing tourism micro-business

Alignment with other initiatives

Alignment with other project options
4. Community bus service

8. Indigenous Ranger Program

16. A tourism plan for Palm Island

Alignment with external initiatives or investments
Foreshore Revitalisation (PIASC), Bush Tucker Trail
(Palm Island Community Company), Road Resealing and
Rehabilitation Project (PIASC), Transport and Main
Roads (TRM) Queensland Cycling Strategy (TMR),
Queensland Walking Strategy (TMR) including State
Heatwave Risk Assessment, Palm Island Transport Plan
(AECOM). Palm Island Tourism Plan

Economic

A reduction in vehicle journeys may lead to a reduction in
maintenance costs for road infrastructure. This reduction
would be net of maintenance costs for new active transport
infrastructure including pathways.

A reduction in vehicle use may result in a reduction in cost
of living for the community through reduced fuel and
vehicle maintenance costs, which was identified as a high
risk in the project risk assessment

Economic opportunities associated with potential tourism
businesses —walking trail, bike hire, pedi-cab efc. The
availability of an enjoyable walking and riding
environment may enhance Palm Island’s appeal as a
tourism destination

Employment opportunities during construction.
Unemployment was identified as a severe risk to Palm
Island in the project risk assessment.

Social and cultural

An increase in pedestrian traffic through the most
populous areas of the island mav lead fo an increase in
social cohesion and community engagement

Active transport infrastructure will improve mobility for
those on the island who are unable or unwilling to use
passenger vehicles, including those unemployed, under the
age of 17 or elderly

Environmental (General)

The adoption of active transport will reduce Palm Island’s
contribution to greenhouse emissions through the
reduction in use of emissions from passenger vehicles for
short journeys, which was identified as a severe risk in the
project risk assessment

In addition, reduction in passenger vehicle use may reduce
waste from abandoned vehicles on the island and air and
noise pollution in the populous areas of the island

Environmental (impacts to Great Barrier Reef)

A reduction in vehicular emissions on Palm Island will
contribute to the global effort to reduce emissions which
are impacting the reef through increased temperatures and
ocean acidification. The reduction in fuel to be shipped to
the island will directly benefit the reef through a reduction
in requirement for barge journeys and reduce chance of
fuel spillage.

Barriers

Age of participant may dictate whether the community is more likelv to adopt
walking, cycling, electric bike or foot scooter options

The warm climate of Palm Island may be a barrier for use of active transport,
with participants choosing to avoid strenuous walks or cycle journeys in hotter
rainy weather

Ineffective support and ancillary infrastructure such as lighting, seating, rest
areas, drink fountains, directional signage can be a limiting factor for active
transport uptake

Public education and awareness may be a limiting factor in the uptake of active
transport. If people are unaware of the availability and advantages of active
travel, they may be less likelv to partake in if.

Risks

Depending on the final strategy and design (.., infrastructure along a
carriageway or separate. narrow footpaths or poor crossing facilities), there may
be an increased risk to active travellers when compared to car transport,
including trip hazards, inadequate path width, location of power/lighting, and
paths not accessible for wheelchairs, prams and elderly persons’

There is the potential that increased active transport will result in an upswing of
crash risk. According to the Australian Transport Assessment and Planning
Guidelines, crash risk for active travellers is eight times riskier than private
motor vehicle transport with pedestrians being higher than cycling. Typically,
most fatal cyclist crashes involve a motor vehicle. This risk can be mitigated
through selection of location and design for infrastructure’

Risks to infrastructure from vandalism

Active travellers can be more vulnerable to other risks from attack (dogs, humans
etc.) and the environment (heat, wind, etc.)

Opportunity

Explore low-cost active transport options (including walking and cycling) in the
short-term, alongside further work to establish demand for higher cost options
(including electric bike and scooters) in the future e.g., tourism. The
consideration of short-term infrastructure should not preclude the potential for
installation of charging infrastructure for future options.

Align with Queensland Government strategy for Cycling and Walking, including
the potential to obtain funding through the mechanisms outlined in the strategies
Second-hand bicycle shop and repair workshop on the island

Tourism walking trail to be developed with appropriate signage, artwork etc.
Walking tour, pedi-cab or bike hire small businesses for tourism

An active lifestyle and regular use of active transport (e.g., walking, cycling) can
help people to maintain naturally high levels of heat acclimatisation

Design considerations for enhanced heat resistance should include materials that
reduce heat retention

? City of Ipswich, Decamber 2016, Active Transport Action Plan: Technical Reporth

s/ \www.ipswich gld. sov an'about council

+National Trnsport Commission, June 2019, Carbon Dioxids Emissions Intensity for Naw Aus‘lralia.uLig,ht‘Vahides 2018: Information

* Australizn Bureaw of Statistics, PalmTsland (8) (LGA) (35750)

¢ The Haart Foundation, 2019 Blueprint foran Active Avstralia Third Edition

Paper hitps:/'www.ate sov.aw/sites/'defanlt/fils/assate fil s \Carbon®s 20dioxda?s2 lemissions%e 2intensity 352 (0% 20new e 2 (W ustraliar®s 20 ia]

Y02 (vehicles?n 202018 pdf

T Transport and Infrastmcture Counel, Avgust 2016, Avstralian Transport Asssssment and Planning Guidelines: M4 Active Trave hitps:www atap sov.an'sites'defaultfiles'md active travel pdf
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Assumptions

Costs and funding considerations

Key Stakeholders

Palm Island Population: 4,000 (working estimate)

+  Average carbon dioxide emission of new passenger
vehicle in Australia: 180.9g/km?

» Depending on the type of pathway to be installed and
the nature of the surrounding infrastructure, cost of
construction of footpath can lie between ~$150 - $650
per linear metre constructed

Capital costs

The cost to develop an Active Transport Plan is estimated
to be approximately $100,000 to $200.000 through the
employment of an external consultancy. Key locals would
be casually emploved to co-design the plan and
nfrastructure.

Thelevel of investment in path infrastructure required is
to be determined in the planning process, including
upgrade requirements for existing infrastructure and
construction of new infrastructure. As an indication of the
costs that may be involved, upgrade or install of 10km of
pathway would draw capital costs of between $1.5M-$6M
depending on condition and surrounds.

Ongoing costs
This may be determined as part of the planning process.

Maintenance costs associated with the replacement of
existing pathways are assumed to draw no net ongoing
costs above existing.

Potential cost savings or return on investment
This may be determined as part of the planning process.

Funding opportunities

Seek to include Palm Island in the next update of the
Principal Cycle Network Plans so as to align with
Queensland Government strategies for Cycling and
Walking, including the potential to obtain funding
through the mechanisms outlined in the strategies. such as
The Cvcle Network Local Government Grants Program®.

Further funding opportunities are to be investigated in the
planning process.

Stakeholder Asset/ initiative] Operator = Potential

owner pariner

Palm Island Aboriginal
Shire Council

Palm Island Community
Planning Consultant
Tourists

State Government (TMR)
Indigenous Entrepreneurs
and Tourism Providers

Additional information

The rationale for selection of infrastructure for development should be investigated in
the planning stage of the project, through mulfi-criteria analysis prior to option design
or through cost-effectiveness or cost-benefit analysis once detailed costs are known.

Implementation and timeframes

End user

Investment readiness
The readiness for development of infrastructure will be determined through the
planning and prioritisation process.

Next steps

Engagement of consultant to develop detailed active transport plan, including
stakeholder engagement, options development and filtering, cost estimation,
prioritisation and consideration of education and promeotion of active transport to
Palm Island community.

Considerations for implementation

= Selection of consultant to develop active transport plan

- Disruption to road network caused by construction of infrastructure

= Inclusion of disadvantaged members of community, including aged and disabled.
who are commonly excluded from active transport

» Engagement with other organisations including Heart Foundation

Timeframes to deliver solutions
The development of an Active Transport Plan would take approximately 6 months
from procurement and engagement of an external consultant.

i TMR, 2018, Cyding Infrastrueture Grants hitps://www. tmr.gld. sov.an Tavel and-transport Cueline 'Cveline-infastricture-srants
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Palm Island
1 Cooling Options for Homes

Improve comfort and liveability in homes through cooling options such as: heat reflective roaf
paint, installation of insulation, and better ventilation. An audit will identifv options for

consideration.
‘Description and overview

The tropical climate of Palm Island means that cooling is a key consideration for both comfort

and cost of living for households and other buildings for much of the year. There are various

building styles observable throughout the island with variable consideration of climatic

conditions apparent in the design. Many business and community buildings having been

upgraded with air-conditioning systems to cool internal spaces. It is estimated that approximately

10% of all Department of Housing and Public Works (DHPW) residential housing have been

retrofitted with air-conditioning by residents, usually inefficient window styles, at their own cost

toinstall and operate. Itis estimated that cooling can contribute up to 40% of energy usage in

households in tropical climates. These issues are exacerbated by the overcrowding/ large average

household size (~8 people, up fo 14 in some cases) on Palm Island.

This project seeks funding to identify and implement cooling improvements to buildings to

improve energy efficiency. costs and carbon emissions (from grid electricity). and comfortability

in living standards. It will include an audit of existing building conditions and seeks funding to

implement recommended options which may include:

» Improvements to building ventilation- skylights, breezeways. window augmentation and
installing roof fans etc.;

» Using heat reflective roof paint to minimise absorption of solar energy:

« Installation of insulation, which has the co-benefit of providing noise reduction (another issue
which was identified by the community); and

- Installation of solar air-conditioning with usage of high-efficiency air conditioning units for
residential properties.

This project would require collaboration with and likely led by the DHPW before modifications

to their assets would be possible.

Project summary

Alignment with key project objectives Low Med High

Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development & cultural

Environmental protection
Item Units Total
Estimated annual emissions reduction t-COy-¢ 203 - 406
Estimated payback period Years 8-16
Estimated annual cost savings $ / household 125-250
Estimated capital costs $ mil 05-2
Timeframe to deliver project Years 2
Estimated FTE FTE / year 2-4
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

EarthCheck and Ergon Energy have reported that the
average residential dwelling on Palm Island consumes
7,996kWh of electricity annually (see Assumptions).
Around 40% of home energy is expended on heating
and/or cooling (national average). The average
residential household on Palm Island consumers
3,198kWh on heating and/or cooling. The Palm Island
Power Plant generates electricity through diesel
generators which have an approximate emission factor
of 0.8kg CO,.. /KWh (taking info account the diesel
energy content, the diesel emissions factor and
generator efficiency). Therefore, the average Palm
Island residential dwelling currently emits ~2,559%g
C0O,,, for heating and/or cooling. Typically, a
residential energy audit will identify measures that
reduce energy usage by 15-30%. Meaning the average
Palm Island residential dwelling could reduce their
annual heating and/or cooling electricity consumption
by ~479-050kWh, abating ~383-766kg CO,

It should be noted that the carbon assessment is based
off the tvpical measures a residential energy audit
would identify. Being that this reduction is an average,
the carbon abatement across each household will vary.

Community resilience

Cooling improvements increase climate resilience as
they are in anticipation and preparation for global
warming. As Australia is predicted to experience more
extreme heat events, implementing cooling
improvements will allow residents to better cope with
the heat when these events occur.

Educating residents on energy efficiency benefits the
community by increasing understanding and
autonomy. Residents will be equipped to understand
the mechanisms behind power failure which enables
them to tailor their behaviour accordingly during
demand peaks.

By minimising energy consumption, the community
will increase their resilience against supply issues and
futurs carbon taxes, if introduced.

Economic

+ Passive cooling measures reduce the need to utilise
mechanical space conditioning (i.e.. air-conditioners)
whichin furn reduces energy and/or gas bills. Energy
use and costs were idenfified as a severe riskin the
project risk assessment.
Reducing electricity consumption could defer any
future upgrades of the Palm Island power station
Installation of solar air conditioners would decrease
energy bills and associated carbon emissions from the
arid

+ This initiative may provide for emplovment of between
2 to 4 people for up to 2 vears, based on approx. 530
dwellings for audit and delivery of improvements

Social and cultural

» Increased liveability through enhanced comfort
Reduced reliance on community spaces during extreme
weather events (e.g., shopping centres etc.)
Increased vulnerability to heat such as the young and
elderly

+ Increased consumer awarensss regarding the way
people think about and use energy

Environmental (General)
» Reduction of greenhouse gas emissions through
reduced diesel fuelled electricity consumption

Environmental (impacts to Great Barrier Reef)
A reduction of greenhouse gas emissions through
increased solar and/or reduction in diesel fuelled
electricity use will contribute to the global effort to
reduce emissions which are impacting the reef through
increased temperatures and ocean acidification. Any
reduction in the shipping of diesel across the reefwill
directly benefit the reef through reduced shipping
impacts and reduced chance of spillage.

Other

+ Solar air conditioners favour residents and the
commumnity as a whole, as they reduce reliance on the
grid therefore decreasing the likelihood of blackouts in
extreme heat events

Barriers

. Complications regarding the upgrade of rental properties — likely tobe a
significant barrier for Palm Island as 94% of dwellings are rental properties!

»  Potential for the Government to incur a high cost for improvements made to
social housing

Risks

= Eachbuilding has differing characteristics, meaning audit complexity will vary.
Excluding the structural similarities between social housing dwellings. Benefits
from bulk purchasing or economies of scale are likely to be realised. but perhaps
not to the maximum extent possible.

«  Effective and transparent coordination will be key to reduce the risk of
miscommunication between building owners, residents, auditors and instaflers

»  Air conditioners are utilised in the evening after sunlight hours, potentially
reducing cost savings realised for homes in the absence of a battery system.
Similarly, evening electricity peaks driven by air conditioning may not be
diminished and corresponding emissions not reduced.

Opportunity

. There is an opportunity for a template approach across social housing dwellings
There is opportunity to consider or otherwise make allowances for the potential
future installation of solar battery systems to complement solar air conditioning
improvements

. Complementary education programs for residents and business owners on
electricity usage and other measures to save money

. Opportunity to engage the same energy audit supplier for projects across
Magnetic Island and Palm Island

Alignment with other initiatives

Alignment with other project options

» 2 Living better at home and saving money
« 5. Solar Power on the ground with batteries
= 6. Put Solar Power on the roof

« 12, Improve Energy Use in Houses

Alignment with external initiatives or investments

+ Australian Government small-scale renewable energy scheme (small-scale solar
photovoltaic up to 100kW) in the case where a solar air conditioner is installed

= Any initiative undertaken needs to align with the Palm Island Master Strategy

= Townsville City Council white roof and sustainable living programs

Australian Bur=aw of Statistics, 2016 Census QuickStats hitps:/quicksta
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Assumptions

Costs and funding considerations

Key Stakeholders

It is assumed that the residential properties eligible for
this project would vary in terms of their building
characteristics (e.g., size, age, installed appliances etc.)

» Average residential dwelling on Palm Island
consumes 7,996kWh of electricity annually
(7.435,040.22 @ 57% residential x 530 residencies
(Ergon))

Capital costs are approximate, for more accurate
values further research is required

The cost listed for the energy audit was precured from
a conversation with Tropical Energy Solutions - an
organisation that operates out of Townsville, for
Magnetic Island. It is assumed that an energy audit on
Palm Island would be a similar cost.

» For insulation, the material supply cost was assumed

to be $8-16 per m? and the installation cost $8-10 per

m?

For heat reflective roof paint assumed to cost $13 per
m?

Average square metre of a residential roofis assumed
to equal 160m?

+ The area of the walls was calculated using the
perimeter formula (P=4a) and the average height of a
wall (2.4m) assuming that the average area of the roof
would be the same as the floor

» The potenfial cost savings purely related to the money
saved on space conditioning expenses
The timeframes are assumptions based on general
knowledge

Capital costs

+ Calculated by using data received from Ergon Energy
(530 residential dwellings) where residential dwellings
recetve $2.000 to subsidise a cooling improvement

The fixed funding amount could subsidise the items listed

n the table below:

Item Ave. Residential Building

Energy Audit 5200

Roof insulation & installation 52,560 - 4,160

Wall insulation & installation 51,536 - 2.4%
Heat reflective roof paint® $2.080

Solar Air Conditioning > §2,000
Skylights 5400 — 1,300 per window
Roof fan § 200 - 400

Approximate total capital cost (supply only):

~$1,060,000

Ongoing costs

+ Costof additional energy audit (e.g., after 1 year) to
meniter performance; maintenance costs of building
improvements; operational energy consumption (e.g.,
solar air conditioning and ceiling fans). This additional
audit is of benefit to DPHW; therefore, the cost should
logically be incurred by the relevant government
department and not the resident.
Maintenance of the installed cooling improvement

Potential cost savings or return on investment

+  Around 40% of home energy is expended on heating
and/or cooling. Typical audits identify measures to
reduce usage and costs by 15-30%. The average Palm
Island dwelling could reduce annual consumption by
470 - 050kWh. At a usage charge of 0.26 $/kWh*,
each household could save $125-250 annually,
equating to a payback period of 8-16 years.

Funding opportunities
The No Interest Loans Schems (NILS)?
+ Energex PeakSmart air conditioning program?

Potential | End user

pariner

Stakeholder Asset / initiative Operator

owner
Palm Island Community

Ergon Energy

Government

Palm Island Aboriginal

Shire Council

DHPFW

Local business

Additional information

About Pahm Island:

+ Data from Ergon Energy revealed that there are 530 residential dwellings on Palm
Island. The 2016 Census Quickstats reports that 94% of the dwellings are rented!
The Palm Island power station uses diesel generators to generate electricity
The Palm Island Aboriginal Shire Council have an economic strategy for the Palm
Island Master plan

Implementation and timeframes

Investment readiness

» This projectis in concept and feasibility phase, with funding required to progress
to planning and design

Next steps

» Creating a scheme structure detailing priorifies and pilot audit approach

» Development and submission of funding application

- Identifving and procuring auditing entity capable of rolling out the program,
preferably located in the Townsville region to ensure local context is retained

= Work with council to ensure alignment to the Palm Island Master Plan

Considerations for implementation

+ The scheme will fund the energy audit and part of the building improvement

Timeframes to deliver solutions

» Itis expected that the process may take up to 2 vears to complete. The planning
and scheme design, and procurement rollout of audits 1s likely to take up between
6 months to 1 vear. Depending on improvements required, delivery of may occur
between 6 months to 1 year following audit finalisation.

Australian Bureav of Statistics, 2016 Cansus QuiclcStats hi

oo/ quickstats. consuedata. abs sovav/censis services/ setproduct census 20168 quickstat TGEA 357 802 mor

Zage-ront

* ThaNo Intersst Loans Scheme (WILE) offers individuals and familiss on low incomes acesss tosafe, fairand affordabls loans for purehasing applisnces and someother 2szential hovsshold expanzes.
? Tha Pealdmart program may provide eligible hovssholds, businesses, builders, developers and retailers with financial incentives of vp to 3400 for purchasing and installing a Peal@mart air conditionar of comvarting an existing air conditioner toPaldmart. Eligibility cateriamay

expand to enabls greater vptale over time, and this should be monitor=d.

# It should be noted that slecticity on PalmIsland is subsidizad by the Government, thersforsthe troe vsags charge is hisher than 026 5/50Wh meaning the pavback period = lowser than the value calevlated abova.
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Palm Island
12 Improve Energy Use in Houses

Improve energy use in houses through options for move efficient kitchen and laundry appliances and fixtures
and lights. An audit will identifv options for consideration.

Description and overview

Project summary

Residents have identified that electricity costs are a significant burden, contributing to high household

living expenses on the island. This project focuses on opportunities for incentivising upgrading to

energy efficient appliances to reduce energy use and bills. Any reduction in grid electricity use (diesel-

fuelled) will have a corresponding decrease in carbon emissions.

This final project option is for a scheme to provide financial assistance for a fixed amount (e_g., $2000

per home) to:

- Fund building appliance audits (including new-builds) to determine recommendations for
purchasing energy efficiency/demand management appliances

- Fund the highest priority appliance purchase(s)

On average appliances typically contribute to 30% of household energy usage and lighting contributes

10%. Palm Island residents living in Department of Housing and Public Works (DHPW) housing are

responsible for their own lightbulb and appliance supply (except for hardwired appliances). These are

available for purchase at the supermarket and other mainland suppliers but are of varying levels of

efficiency.

This project outlines a residenfial audit to identify where benefit could be gained from reducing energy
use and upgrading appliances. Community consultation and co-design of the audit and incentive
scheme are vital to success and community ownership and support. This will be key to achieving
effective and ongoing. demand-side management.

The project may include:
» Replacement of lighting systems with light-emitting diode (LED) globes
» Replacement of appliances with high efficiency units (e.g., refrigerators and air conditioners)
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Alignment with key project objectives Low Med High
Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development & cultural

Environmental protection

Item Units Total
Estimated annual emissions reduction t-COy-2 204 - 406
Estimated payback period Years 6-12
Estimated annual cost savings $ / household 125 - 250
Estimated capital costs $ mil 1*
Timeframe to deliver project Years 1-2
Estimated FTE FTE 2-4

© https: snargyrating. zovan

* Bupply and'or subsidy of high efficizncy light bulbs and other appliances to residents will need to be investizatad as capital costs are
likezly to bz andssue
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Key project objectives Co-benefits Risks and opportunities

Barriers
Reducing electricity consumption could defer »  DHPW lease majority of the dwellings on Palm Island, as such anv changes to the

Carbon assessment Economic
+ The average residential dwelling on Palm Island .

consumes 7,996kWh of electricity annually

Around 40% of home energy is expended on
appliances and lighting (national average). meaning
the average residential household on Palm Island
consumers 3,198kWh on appliances and lighting
Electricity greenhouse factor of 0.8kg CO,, ’kWh
(taking into account the dissel energy content, the
diesel emissions factor and generator efficiency)
Therefore, the average Palm Island residential
dwelling currently emits ~2,530kg CO, on appliances
and lighting. Twpically, a residential energy audit will
identify measures that reduce energy usage by 15-
30%, meaning the average Palm Island residential
dwelling could reduce their annual electricity
consumption by ~479-959kWh, abating ~384-767kg
CO,-e (530 houses = 203-406t-CO4-¢).

future upgrades of the Palm Island power station

= Reducing electricity consumption subsequently
reduces energy bills, which was identified as a
severe risk in the project risk assessment

= Potential for employment and capacity building
for energy auditors and electricians

= Given the number of buildings on Palm Island, it
is likely that the project would take between 1 to
2 years to pass through planning, audit delivery,
and implementation of building improvements.
This has the potential to supportup to 2 to 4 full
time equivalent jobs.

Social and cultural

» Increased consumer awareness regarding the way
people think about and use energy

= Theinstallation of a home automation system

housing stock will need approval from DHPW

Need to develop understanding around community/Indigenous power usage habits,
beliefs and constraints

Implementing incentive schemes in an equitable vet effective manner can be difficult
to achieve and requires detailed planning

Behaviour change in all consumers takes fime and effort. It is harder to ensure they
will be successful.

Appliances can be costly to replace even considering potenfial subsidies or incentive
programs. Palm Island has a higher proportion of households with low income when
compared to the average Australian household.

Purchasing an appliance that is sized correctly to an individual home is paramount to
energy efficiency. This may be a barrier to economies of scale.

Risks

Each studied building has varying building characteristics meaning the complexity of
the energy audit and incentive scheme appliance upgrade varies from building to
building

Currentasset  New Azset Carbon zaving could increase the adoption of energy saving . Coordination between DHPW, residents, energy audit conductors and installers
Halogenglobe  LEDglobe Use 25-80% less measures, removing variables related to = Air conditioning is only effective at saving energy if the occupant has correctly
enargy consumer behaviour programmed the system
Fridea ENERGY STAR Fridee Up to 9% less enerzy * Operational cost savings are enhanced when Opportunity
combined with behavioural changes M . . .
Air Conditioner FNERGYSTAR Air Upto 40%less " Reduction in power consumption, and therefore electricity bills and environmental
Conditionar ensrey Environmental (General) impact
Mangally Homa astomation system Upto 15% » Reduction ofg;’eeqﬂloug € gas Emission.s " Educal:ing residents and owners on elec I:r‘iciF}-‘ usage md saving measures _
contrallad through reduced electricity consumption and . Opportunity to engage the same energy audit and equipment suppliers for businesses

There are additionally several behavioural measures
households can employ to reduce the energy consumed
by their appliances, such as correctly setting the air
conditioner thermostat (users can save up 10% for
each degree vou increase/decrease for air
conditionings” temperature).

Community resilience

Improving the energy efficiency of Palm Island
dwellings increases the community's” resilience to
power failure

increased energy efficiency. which was identified
as a severe risk in the project risk assessment

» LED globes have a longer life when compared to
halogen globes, meaning less resources are
consumed and less globes are landfilled

Environmental (impacts to Great Barrier Reef)

= A reduction of greenhouse gas emissions through
reduced diesel-powered grid electricity use could
contribute to the global effort to reduce
emissions which are impacting the reef through
increased temperatures and ocean acidification

and other buildings on Palm Island and could cluster with other islands to gain
efficiencies

Recycling initiatives should be explored for the replaced appliances

Any air conditioning installed could be programmed to run at the most energy
efficient setting and information given to the occupant on how to keep the settings
optimal for energy consumption

Alignment with other project options

2. Living better at home and saving money
5 Solar Power on the ground with batteries
6 Put Solar Power on the roof

9. New Solar Hot water svstems

11. Cooling options for homes
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Assumptions

Key Stakeholders

Capital costs are approximate. for more accurate
values further research is required

The cost listed for the energy audit was precured from
a conversation with Tropical Energy Solutions - an
organisation that operates out of Townsville. The
quote was obtained for Magnetic Island and is
assumed to be the same for Palm Island.

The timeframes are assumptions based on industry
knowledge

Additional information
About Palm Island:

C

Data from Ergon Energy revealed that there are 530
residential dwellings on Palm Island!. The 2016
Census Quickstats reports that 94% of the dwellings
are rented?.

The Palm Island power station uses diesel generators
to generate electricity

The Palm Island Aboriginal Shire Council

(PIASC) have an economic strategy for the Palm
Island Master plan

For an energy efficient home, it is suggested that the
installation of energy efficient appliances and lighting
are prioritised before home automation systems
Usage of electricity will differ in regional Indigenous
communifies compared to mainland uwrban
commumnities

osts and funding considerations

Capital costs
Approximate total capital cost: $1M (530 homes,
$2.000/home)

Community engagement and co-design and delivery of
audit

The calculations have been based on the example of
530 residential dwellings and an allowance of up fo
$2.000/household to subsidise the energy audit, LED
globes and subsidising energy efficient appliance
incentive scheme upgrade

Item Upgrade Cost Costzaving

Energy Audit 5200 per 15—30% reduction in
dwelling enarzy bl

Upegrade to LED S370per 51,200 -2, 400 over 10

slobes dwelling WEArs

ENERGY STAR. S 600-2.500 <8% reduction in enargy

Fridge bill

Home astomation > 51,000 Upto 15%

systems

Ongoing costs

An additional energy audit (e.g., 1 vear post initial
audit) to measure success. This additional audit is of
benefit to DHPW. therefore, the cost could be incurred
by DHPW or Ergon as a direct beneficiary of reduced
energy demand but not the resident

General maintenance costs associated with the upkeep
of major appliances such as air conditioners and
refrigerators

Potential cost savings or return on investment

Appliances may account for 30% of home energy use
and lighting for 10%. Typically, a residenfial energy
audit will identify measures to reduce energy usage
and related costs by 15-30%. Therefore, the average
Palm Island dwelling may reduce their electricity
consumption by approx. 479-945kWh

annually. Applying an average usage charge of 0.26%
$/kWh, each household could save $123-250 on their
electricity bill annuallv, equating to a pavback period
of 6-12 wears.

Funding opportunities

The No Interest Loans Scheme (NILS) offers
individuals and families on low incomes access to
safe, fair and affordable loans for purchasing
appliances and some other essential household
EApEnses

Ergon rebates are available for payment card
residences?

For newly built community housing, a partnership
with the Clean Energy Finance Corporation (CEFC)
should be explored

Partnership with DHPW should be explored

Stakeholder Asset/initiative Operator | Potential = End user
owner partner

Palm Island Residents

Ergon Energy

Government

Palm Island Aboriginal
Shire Council (PIASC)
Department of Housing and
Public Works (DHPW)
Local business

Implementation and timeframes

Investment readiness

Currently this projectis in the concept and feasibility phase, no funding has been
procured

To progress this project, the project scheme needs to be planned and designed, and
funding needs to be secured

Palm Island residents have identified that electricity costs are a significant burden,
residents are seeking means to reduce their electricity bills

Next steps

Creating a scheme structure which details the project priorities and course of
actions

Reaching out to organisations with energy audits capabilities, preferably in
Townsville or Indigenous companies who specialise in energy audits, to better
understand the feasibility of conducting numerous audits across the island for
differing building structures

Work with the PIASC to ensure the program plan is aligned to the Palm Island
Master Plan and Department of Aboriginal and Torres Strait Islander Partnerships

Considerations for implementation

Currently it is envisaged that this program will begin with an energy audit. The
results of the energy audit will determine which appliances need to be upgraded.
The scheme will fund the energy audit and potentially all the highest priority
appliances/fixtures.

Timeframes to deliver solutions

Community engagement and co-design and delivery of audit ~ 6 -12 months

A typical energy audit takes less than 1 day to complete per household

To replace a household's halogen lights with LED lights an electrician would need
to be engaged for a dav or less. An electrician would similarly need to be engaged
to install a new air conditioner.

Diata raceivad :'rDmErngrEtW

2016 Census Qu{:LStaL—.h
1ErgonEnergy, nd., Ca.rc—upeﬂt?.. meater customen b
*#It should be noted that elzctricity on PalmIsland is subsidi:

! Australizn Burean of Statisti

b& th= Gux srnment, theraforathe tme L,eaﬂcha.rgauhl__,ha' than 026 51Wh meaning the paybadk pariod is lower than the value calevlated above.
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13 Options for Replacing Diesel for the Ferry and Barge Services

Looking at options for replacement of diesel fuel for the ferry and barge services including

electricity, hydrogen and bio-fuels.

Description and overview

Palm Island is currently serviced by a ferry from Townsville operating once daily Thursday-
Monday and operated by SeaLink. or a passenger barge from Lucinda operating once daily
Monday — Friday that is operated by Palm Island Barge Company.

Both are currently diesel powered and therefore low-emission technology and fuel options
represents a significant opportunity to reduce island transport emissions. Low emission
technologies and fuels are developing quickly and up to date market information is required to
inform procurement and to consider substantial lead times for delivery of craft. This project
proposes investment in an independent review of available marine transport alternative
energy/fuel technologies to inform low-emission focussed procurement of these services and
therefore future investment in low-emission marine transport on these routes and the wider Great
Barrier Reef transport network (e.g.. adjacent Magnetic Island route).

This would involve direct engagement with ferry operators and manufacturers (local and
international). potential research programs and other new technologies including: Electric:
Hydrogen (in both fuel-cell and combustion applications): solar; biodiesel / renewable diesel and
combination options. A route investigation, energy fuel requirements. schedule (i.e.. charging,
refuelling timing options) would be taken into consideration for the assessment.

This project is to be aligned with the Magnetic Island project #16 (Low emission marine
transport).

Project summary

Alignment with key project objectives Low Med High

Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development & cultural

Environmental protection

Item Units Total

Estimated annual emissions reduction (installed) t-CO,-¢ 0-240*

Estimated payback period (in the case of an installed Years To be determined by the study

electric ferry)

Estimated annual cost savings (in the case of an $ mil <30

installed electric ferry)

Estimated capital costs (feasibility study) $ mil 0.05-0.1

Estimated capital costs (barge) $ mil 40+

Estimated capital costs (ferry) $ mil 4=

Timeframe to deliver project Years To be determined by the study

Estimated FTE No. To be determined by the study
*Note that thetachnology and madket assessment will datermine optimumproject details. Anestimate of potential projact

costs and benafits is providad in this project outline overdeaf, Cost savings from switching fromdizsal ar= likelytobs
nagativa duz the current costs of altzmative fuzls when comparad to diesel.
Emissions raductions aredependent on the type of fel vs2d and the supply chaincarbon intensity of the fuel crzation.

Carbon emissions have bzenbasad on replacing the fusls with sithera carbonnautral fuel comparad todiessl or adropin

biofuel.
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Key project objectives

Co-benefits

Risks and opportunities

Carbon assessment

The realised greenhouse emissions reductions will be
dependent on the alternate energy source selected and
the emissions currently emitted by the ferries and
barge whilst operating the studied route

To maximise emission reduction a clean energy source
would need to be utilised for electric or hydrogen
ferries

The most common blends of biodiesel have a
composition mix of 5-20% biofuel which would be a
direct reduction in baseline greenhouse gas emissions
For an estimated 100km ferry journey once a day
(return trip Townsville to Palm Island — 50km each
way). the approximate yearly diesel fuel consumption
is 88.452L (~238- CO4e)

A high-level comparison for the annual CO,
equivalent has been conducted. For the electric and
hydrogen cases, the source of electricity will impact
the overall carbon impact. If sourced from green
electricity then the carbon is negligible. if sourced
from the current electricity grid across Queensland the
carbon intensity is higher than the current scenario.
This would need to be further explored in the
independent review.

Carbon Intensity of Alternative Fuel Sources

BAU
(Diz=t)

Community resilience

By minimising diesel consumption, the community
will increase their resilience against diesel supply
issues and increases in prices related to future carbon
related taxes, if introduced

Economic

» New technology will be initially more expensive than existing
diesel and it is expected that subsidy will be needed for capital
expenditure

= Potential change in operational costs associated with alternative
fuel / power cost and alternative maintenance regime will depend
on option selected

« Any potential reduction in operational costs could translate to
lower ticket prices

« Potential unique tourism selling proposition

Social and cultural
« Potential to upskill Palm Island residents to operate new energy
infrastructure

Environmental (General)

= Use of diesel fuel generates emissions which was identified asa
severe risk in the project risk assessment. A ferry that utilises a
renewable fuel source will provide an emissions reduction when
compared to its diesel fuel. If the ferry was to be charged using
grid power. emission reductions could be achieved and will be
dependent on % renewables.

= Due to the inefficiencies of diesel engines, there could be some
emissions reductions even when compared to carbon intensive
grids. Investigation into where potential alternative fuel is
sourced from would be a key focus point in the independent
review.

« The implementation of this watercraft could abate the
environmental impact diesel shipping currently causesie., air
pollution, water pollution, noise pollution and oil pollution

Environmental (impacts to Great Barrier Reef)
« By removing diesel boats from the water there is reduced
emissions and potential for spills within the ocean.

Other

» Can be included in wider hydrogen and electric studies and
alternative fuel use for decarbonising the region including
Townsville mainland generation and refuelling options to supply
island transport

Barriers

»  Significant upfront cost likely required from operator -
recommendations of assessment may not be financially viable

«  Availability of grant funding to support new technology innovation
and implementation at scale

= Current marine operators have recently acquired a new ferry
specifically for this route

Risks

«  Any feasibility assessment recommendations not undertaken due to
expense

»  Any option selected must ensure reliability and safety of service is
paramount

«  High capital costs associated with new ferry and/or associated energy
infrastructure

= Issues surrounding suitable location and available site for refuelling
facilities at port locations

= Further investigation into the efficiencies of electric ferries and the
currently used diesel engines is required

Opportunity

»  Large scale decrease in emissions if electric. hydrogen or solar
options are pursued

= Progressing the decarbonisation of a typically hard to encourage
industry

«  International showcase for early uptake of cutting-edge technology

= Potential unique tourism selling proposition

»  Seeding wider uptake of low emission transport technology for the
Great Barrier Reef Islands and wider region

Alignment with other initiatives

Alignment with other project options

= 4. Community bus service

» 5. Solar Power on the ground with batteries

» Magnetic Island: 16. Low Emission Marine Transport

Alignment with external initiatives or investments

+ International Maritime Organisation (IMO) Strategy to Reduce
Greenhouse Gas (GHG) Emissions

* Queensland Climate Transition Strategy — Zero Net Emissions
Transport Roadmap
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Assumptions

Costs and funding considerations

Key Stakeholders

Carbon Assumptions
The following assumptions were utilised in the carbon
intensity calculations:

Input Value Input Value

Distance 50‘:;;“:“ EV Battery Eff 95%
Diesel  08SmL QLD Grid 0.81kgkWh
Diesel LHV 375MJL HydrogenlHV  141Mkg

Diessl CO2 0.07kgMJ Hydrogen FC Eff 60%
FenyPogne  5p,  HydogmBoen  ggpwmig

Note: The carbon intensity of the Queensland grid has
been utilised over the intensity of the Palm Island grid as
charging infrastructure is more likely to be located on the
mainland. However. if both ferries and barges transitioned
to alternate fuels, the feasibility of charging infrastructure
on the island would increase. This point would be
explored further in the market and technology assessment.
The carbon intensity of diesel-powered electricity is
comparable to the Queensland grid.

Additional information

Key route details:

« Townsville - Palm Island

= Journey is approximately 1 hour and 45 minutes long
(approx. 60km)

» Lucinda - Palm Island

» Journey is approximately 6 hours long (approx. 50km)

= Solar powered ferries have been investigated in
Queensland before. there is currently a proposal for a
hybrid solar-powered vehicle ferry to form part of the
Daintree River Ferry Crossing fleet

Capital Costs

There are two main costs that should be considered when
assessing this project:

1. The firstis the fee to develop the independent

current technology. market assessment and the
potential transition to alternate fuel sources. This
independent review would include analysis of the
route, fuel type, current ferry technology utilised, and
the available suppliers and costs of an alternative
fuelled ferry for Palm Island. The independent review
would cost between $50-100k.

The second is the approximate total capital
costs/operating costs associated with the new ferry
and barge. Approximate total capital cost of an
electric ferry is approx. $4M! and for a barge is
$40M which represents approximately 40% CAPEX
increase to conventional diesel vessel.

!\.)

Ongoing costs

« Ifthis ferry is to replace existing service. then these
costs are removed/reduced

»  Wages of drivers/captains and training costs

« Port/dock access

« DBoat storage

« Maintenance

= Costof alternative fuel

Potential cost savings or return on investment

« Potential to reduce on-going costs associated with fuel
by 80% if an electric ferry?

« Detailed savings and cost comparison to be determined
during the independent review

Funding opportunities

« Climate Solutions Fund — Emissions Reduction Fund

« Clean Energy Finance Program - Reef Funding
Program

» Australian Renewable Energy Agency — potential
funding through exploration of innovative emission
reduction measures

« Ergon —potential partner on project due to electric
vehicle charging infrastructure

Asset / initiative
owner

Stakeholder Operator

Current operators
Palm Island Community

Palm Island Aboriginal
Shire Council
Government

Implementation and timeframes

Potential
pariner

End user

Investment readiness

« Currently this projectis in the concept phase. no funding has been procured. To
progress this project. funds needs to be procured. The assessment is ready to be

undertaken.

« Current market ready low emission ferries require investigation into availability

and/or development for an Australian context.

- Pilot projects using alternative technologies and fuels require government transport
and safety regulations to be aligned. which has substantial lead times
= Investmentis to be aligned with the Magnetic Island Low Emission Marine

Transport project (16, Low emission marine transport)

Next steps

« Consultation needs to take place with current operators and the Palm Island

Council to determine owner/operator structures

= Analysis of the proposed route. refuelling / charging options and infrastructure

» Engagement with potential technology providers

Considerations for implementation
= Route distances and charging requirements

= Refuelling time and strategic location of changing infrastructure
« Appropriate training of captains for new ferries may be required

« Publication and promotion of routes and operating time

« Consultation with Maritime Safety Queensland. Department of Transport and
Main Roads (TMR) and the Australian Maritime Safety Authority (AMSA)

Timeframes to deliver solutions
= Assessment could be delivered within 6 months

» Dependent on the selected alternate energy fuel source and the implementation of

the relevant refuelling infrastructure

= Lead times of novel ferry technology and any update to regulations for

implementation could be substantial (2yrs+)

Blake Matich, 2020, ‘Southern Hemisphers's first elactric

2 Frad Lambert, 2018, "All-electric farry cuts missionby 95% and costs by 80%, brings in 53 additional orders’, hi

ferry’ hitps:www pv-masazineaustralia com/2020/01/2Y southern-hemispheras-fisst-zlectic-comnmter-farry/
2/ electrak 00/'2018/02/03 a1l =lactric-forrv-cuts-emission cost’
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14 Improving the Waste Management Site

Improving the rubbish site so waste can be better separated into different kinds af waste and
stored properly for transport and recyeling off island.

Description and overview Project summary
This project proposes an upgrade of the current Paim Island Aboriginal Shire Council (PIASC) waste Alignment with key project objectives Low Med High
management facility to improve recovery of recyclable materials and green waste for reuse on the island o
and dacrease waste volumes and off-island transport costs. A plan will be developed for ongoing Decarbonisation impact
management of stockpiled recyclables to align with the Queensland Indigenous Waste Strategy o
(Department of Environment and Science (DES), under development). Community resilience
Extent of co-benefits
PIASC provides waste management services on the island which are very costly and has relied on )
sporadic government grant schemes and investment for upgraded capital infrastructure works. There are Economic development
currm_ﬂ}-‘ no landfilling or mupicip-al waste separation or recycling facilities on-island, and all collected Social development & cultural
waste is fransported to the mainland.
Environmental protection
Two landfills were previously operated on the island, the Wallaby Point Road landfill which was
authorised by an environmental authority and the informal Manbarra Road landfill. In 2017, following
discussions with the DES, PTASC mads the decizion that both landfills would be rehabilitated, anda
waste transfer station would be commissioned to send all waste off the island for disposal at Item Units Total
Hinchinbrook Shire Council. PIASC rehabilitated the landfill sites and established a waste transfer
station adjacent to the rehabilitated Manbarra Road landfill. Estimated annual emissions reduction t-CO4-2 0-5
The existing waste transfer stafion is a relatively small concrete pad with one semi enclosed shed and an Estimated payback period Years >10
additional open concrete bay. There is also a concrete plant located at the site which was operational as Estimated annual cost savings ¢ mil 06
of September 2019.
Current waste management practices on island include: Estimated capital costs $ mil 2
= Municipal solid waste collected weekly from households and taken to the transfer station site Timeframe to deliver project Vears 1-2
- Consolidation into shipping containers for transport via barge to the mainland at Hinchinbrook Shire b -
Council Estimated FTE No. 2

» No segregated household collection or on-island separation services e g, recycling or green waste

» Stockpiling of construction and demeolition (C&D) waste, hvdrocarbons, intermediate bulk
containers of chemicals (sodium hydroxide), tyres and scrap metal at the adjacent closed Manbarra
Road landfill. and green waste and used car bodies on the adjacent lot. Sporadic bulk transport of
stockpiled waste/recyclables to mainland.

The upgrade proposes including a new compactor and waste sorting facilities as well as an enlarged
waste transfer station to allow for better stockpiling. The upgrade will address securing the site to
preventillegal dumping activities (including asbestos etc) and animal control (e.g., horses and pigs)
which have been reported to be problematic for council to manage.
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Key project objectives

Co-benefits

Carbon assessment

Degradation of organic waste within a landfill produces
landfill gas which contains 40-60% methane, a
greenhouse gas approximately 30 times more potent than
carbon dioxide. Removal of recvclable materials from the
general waste stream (particularly degradable material)
would reduce the overall quantity of waste landfilled and
a reduction in landfill gas and legacy environmental
issues. It is noted that removal of these materials from the
general waste stream. if not reused on the island, would
require transport to the mainland for recycling. Whilst not
necessarily providing a positive assessment with respect
to carbon, this would result in higher order use for the
waste materials in line with the waste hierarchy.

Currently green waste is stockpiled at the transfer station,
the process of which does not achieve higher order use for
the material. Appropriate collection and stockpiling of
this material at the transfer station could allow for
composting at the community gardens, allowing for
recovery of green waste material. improvement of soil
nutrients and provide an overall reduction in carbon
emissions for the island. Large green waste material, such
as trees and branches may need to be mulched for usein
commumnity gardens or prior to adding to the composting
process.

Separation and recycling of other material streams such as
white goods, wrecked vehicles, C&D waste, e-waste and
solar panels provides an opportunity for reuse of materials
and reduces a reliance on virgin material. Whilst this may
not have an overall carbon reduction, recycling and reuse
creates an improvement in overall environmental impact
for the materials.

Community resilience

This project would aim to provide essential infrastructure
and management strategies to prevent legacy waste
stockpiling being ongoing issues for the island
environment and public health.

This project should also consider the impact on
community members of waste debris which may have a
negative impact on the health and safety of nearby
residents.

Economic

Improved waste management measures will increase the
island amenity and centribute towards tourism
incentives. Increased reuse and recycling of materials,
including potentially operation of a buyback shop at the
transfer station or repurposing of waste materials through
communify groups such as the men's shed can provide
livelihood or affordable materials for community.
Upgrading the transfer station has the potenfial for job
creation with an additional full time equilalents to collect
household recyclables, waste sorting and storage and
managing the buyback shop. The addition of a functional
compactor would significantly reduce the volume of
general waste to be transported to the mainland for
disposal, and therefore significantly reducing transport
costs per cubic metre which was identified as a high

risk in the project risk assessment.

In addition, a waste disposal levy currently applies to
disposal of C&D and commercial and industrial (C&I)
waste. Currently the government offers a levy rebate to
councils for municipal solid waste (MSW) disposal. In
addition to compaction, reducing the tonnages of MSW
disposed to landfill, either by waste reduction measures
or an increase in recycling, will result in cost savings
should the rebate be revoked. The transfer station
upgrade will allow materials to be stockpiled and
consolidated until sufficient quantity for a full shipping
container/ barge load. This will allow barge space to be
utilised opportunistically or via backloading in order to
reduce barging costs.

Social and cultural

The transfer site is located within 250m of local
residences and improved management at this facility
would minimise air quality issues with odour and dust. If
green waste was composted rather than burnt this would
also decrease impacts on nearby receptors. Providing a
managed facility that was lockable out of hours would
reduce the risk of vermin and illegal dumping,
particularly of hazardous wastes such as asbestos that
should be the responsibility of the construction contractor
to manage and disposal of correctly. This would improve
operational health and safety of the transfer station
facility.

Environmental (impacts to Great Barrier Reef)

The transfer station site is located within close vicinity of the coastline, marine
ecosystems, Great Barrier Reef and within 1km of a waterway leading into Coolgaree
Bay. Appropriate upgrade of the transfer station and implementation of appropriate
management measures would significantly reduce the risk of exposed and stockpiled
waste contaminating of soils, surface and ground waters. Severe weather events such
as cyclones and flooding could result in a mobilisation of stockpiled waste materials
into the ocean and localised contamination of the Great Barrier Reef marine park.

Risks and opportunities

Barriers/Risks

. Ongoing availability of the levy rebate for MSW

. Support from PIASC to drive funding opportunifies and improvements
implementation

. Collaboration from community in the uptake of recycling and reuse of materials

. Corporation of the barge company to negotiate rates for transportation of
recyclables
Logistics for pickup of materials on the mainland and transport to processing
facilities
Any existing contract terms for collection, transport and disposal

Opportunity

The upgrade of the transfer station would provide a core environmental service to the
community. Currently there is an Indigenous Waste Strategy under development
(commissioned by the Local Government Association Queensland and the
Department of Environment and Science), that seeks to align with the Queensland
‘Waste Management and Resource Recovery Strategy and highlight priorities with
respect to management of waste to ensure these areas are given priority in funding
opportunities.

Alignment with other initiatives

Alignment with other project options
» 1. Community Market Garden
» 17 Help community to stop using plastic items commonly found in rubbish

Alignment with external initiatives or investments

= Wreck vehicle clean up as part of North Queensland Regional Organisation of
Councils (NQROC) inifiative

= Part 2 of the Indigenous waste strategy, development of infrastructure plans (DES)
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Assumptions

Key Stakeholders

» Thereis alack of publicly available information
regarding the current state of the closed landfills on
Palm Island. Itis assumed they have been rehabilitated
in accordance with relevant guidelines and capex costs
for capping works will not be included in the high-
level cost estimates.

+ Itis assumed that the upgraded transfer station will be
situated on council owned land

» Labour is included in the capex estimate

« Freight costs are assumed to increase costs of items
purchased from the mainland by 50%

» Rawlinson's construction handbook indicates that
construction costs (materials and labour) on Magnetic
Island (in close proximity to Palm Island) is 30%
higher than mainland cities such as Brisbane which
has been accounted for in the capex estimate

+ Timing assumes that there is no need to negotiate
current waste collection, transport or disposal contracts

Costs and funding considerations

Capital costs

Transfer station upgrade:

= Weighbridge

» Fencing and security

» Hardstand and storage shed

» Skip bins for material separation (bulky waste)

» Sealed shipping containers and fit for purpose
compactor for general waste

= Buy back shop/repurposing facility

= Plant/machinery (such as a mulcher for green waste)

= Plan for stockpiled recyclables in consultation with
Queensland Indigenous Waste Strategy (DES, under
development).

Future: Purchase of an additional waste collection vehicle

and bins for recycling collection

Approximate total capital cost: $2M (excluding future

recycling collection infrastructure)

Ongoing costs

»  Operation of the transfer station facility and buy back
shop, including ongoing upskilling of staff
Sorting and transport of waste via barge to the
mainland
Education and community engagement regarding
waste sorting and waste reduction

+ Optional: Collection of comingled recycling including
equipment maintenance, staff and management

Potential cost savings

The core purpose of upgrading the transfer station s to

provide a sustainable and compliant facility that aims to

protect the environment and the community. Some cost
savings will be achieved through this project
implementation however this is noted as not the key
driver for the project. The current barge costs are
approximately $700K per vear (including freight, levy
and gate fee). Potential cost savings as part of this project
include:

» Volume reduction of general waste, reducing the
number of barge trips required through implementation
of a fit for purpose compactor = $60K per vear
Employment opportunities through increased
collection and management of recyclable materials on
the island

+ Landfill disposal avoidance and therefore no need to
pay a disposal levy charge on recyclables

Funding opportunities

» State Development, Manufacturing, Infrastructure and
Planning - Resource recovery industry development
program
Department of Agriculture, Water and the
Environment — Reef Trust — Great Barrier Reef
Foundation Partnership Grant

Additional information

Some barge companies servicing Indigenous island
communities offer a $0/tonne rate for recyclable goods.
Given this material would be backloaded it is suggested
that this type of contract rate be negofiated to malke higher
waste management solutions more affordable.

Stakeholder

Asset/ Operator = Potential | End user
initiative partner
owner

PIASC

Hinchinbrook Shire Council
Townsville City Council

Palm Island Barge Company
Community groups (e.g.. Men's
Shed)

DES- Environmental Services
and Regulation

Implementation and timeframes

Investment readiness
This project could go ahead immediatelv if the funding could be secured.

Next steps

1.

2

3.
4.

Lh

A concept and detailed design for transfer station and detailed cost estimate
Investigation into local recycling operators to receive and process recyclable
materials

Enforce contractual requirement for contractors to remove waste from island
Gating/controlled access and surveillance at site and locked gate so dumping can’t
occur outside of manned hours to manage occupational health and safety risks
from harardous materials

Job opportunities and training/upskilling for community, potential business
opportunities once system is mature and expansion of waste management

Additional activities

1.

2.

Inspection of the capping and rehabilitation works at the closed landfill sites and
development of a closure plan for ongoing management and risk mitigation
Purchase of household recycling collection vehicle, additional bins and other
required equipment to ensure collection aligns with current general waste
collection system

An education campaign to infroduce the recycling bin and communicate the
importance of reducing contamination rates

Considerations for implementation

Early community engagement and education
Early engagement with other stakeholders and councils

Timeframes to deliver solutions

Detailed design of transfer station layout (3 months)
Construction (4 months) / Implementation roll out and start up (2 months)
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15 Water and Wastewater Plan

A plan to highlight opportunities to improve long term water quality, commumity self-sufficiency,

as well as ongoing wastewater management for the island.

Description and overview

Sustainable, reliable and accessible potable water supply and wastewater management are key to Palm
Island community health, liveability and resilience. The island is not connectedto mainland water supplies
and Palm Island Aboriginal Shire Council (PLASC) is responsible for delivering water and wastewater
services to the community.

PIASC have recently faced anumber of challengesin delivering reliable water and wastewater services and
this project proposesto developalong-term management strategy to set directionand prionitisefuture
efforts and resource investment

Water security on Palm Island is highly dependent on seasonal rainfall and in the recent past the
community has experienced critical water shortages(e.g.. emergency droughtresponses, severe water
restrictions, banning non-essential visitors, importing water from mainland, and investigating groundwater
and desalination options) and potable water quality supply incidents (e.g., discolouration of water and boil
waternotices).

The needforinfrastructure upgrades and management andcapacity improvementsfor both water and
wastewater systems have beenidentified by PIASC, Queensland Department of Health and Department of
Local Government, Racing and Multi-Cultural Affairs (DLGRMA) and otherkey stakeholders. Some
prionty infrastructure issues are being addressed through the Queensland Government’s Indigenous
Councils Critical Infrastructure Program (ICCIP)' and other capacitybuilding programs are also being
delivered by QueenslandHealth and DLGRMA*.

This project, delivered in collaborationwith PLASC and other stakeholders. seeksto provide an overarching

strategyto guide the transitiontoward a more sustainable model of water and wastewater service provision

This will include a detailed review of:

* Existing water consumptionbehaviours and opportunities forimproved demandmanagementto reduce
the strain on existing assets;

« Existing water security. and identification of optimal water resource and storage requirements to address
critical water shortages andincrease water security andresilience in the long-term:

« Existing asset conditionand performance andthe development a prionitised program of infrastructure
improvement works: and

* Existing infrastructure management operation, maintenance and forward works planning procedures
and the identification of staff capability and capacity, and asset management improvements to facilitate
more effective and resilient water and wastewater service provisioninto the future.

To deliverthe intended outcomes, this project must be deliveredin conjunctionwith other initiativesto 1)
addresscritical water and wastewater infrastructure deficiencies: 2) build further capacity within PIASC;
and 3) better engage the community in the water planning and service provision process and re-build
community trust in the safety andreliability of the water supply (see project =7, Building confidencein
community’s water supply).

Project summary

Alignment with key project objectives Low Med High

Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development & cultural

Environmental protection
Item Units Total
Estimated annual emissions reduction t-CO,-¢ N/A
Estimated payback period Years N/A
Estimated annual cost savings $ N/A
Estimated capital costs $ mil 025-05
Timeframe to deliver project Years 1-2
Estimated FTE No. N/A

Quaensland Government, 2020, Indizencus Councils Critical Infrastructure Prozram (ICCIP), hi

#1t should bz noted that the ICCIP funding and associated watarinfrastructure uperads projacts have been delaxed dbe to 2 PIASC budzatary restructurs.
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Key project objectives

Co-benefits

Risks and opportunities

This project will develop a long-term strategy to deliver
more sustainable, cost-effective and resilient water service
provision, and ultimately deliver improved health,
economic and social outcomes in the community.
Implementation of the strategy will achieve the key
project objectives in the following ways (directly and
indirectly).

Carbon assessment

= Reduced per capita water consumption/ production:

» Increased efficiency in extraction. treatment, storage
and distribution of water;

» Increased asset lifespans: and

« Identification of opportunities for incorporation of
renewable energy within water and wastewater assets.

Community and climate resilience:

Itis understood that when the treated water reservoir is at
full capacity that the island has approximately 3 days'
supply of potable water (i.e., running in island mode of
self-sufficiency) which can supply the community,
providing limited resilience during shock events (e.g..
extreme weather. pandemic efc).

The strategy aims to provide for:

» More sustainable and resilient water infrastructure;

» Increased water security and self-sufficiency:

» Better management of water demand:

» Increased redundancy:

» Increased technical capacity within operational team;
and

« Improved asset management, operation, maintenance.

Economic

» Reduced overall cost of service provision

» Exftended asset lifespans

= Opportunities for economic development (e.g..
additional housing, tourism development)

Social and cultural

« Increased level of service delivered to community in
terms of water security, reliability, quality and
wastewater compliance. Wastewater treatment plant
capacity was identified as a severe risk in the project
risk assessment

» Increased community trust in water supply and
wastewater services

= Better understanding within community of the
challenges and costs associated with water and
wastewater service provision, may improve
community water management

« Note: social and cultural benefits will only be realised
if the project is delivered in conjunction with other
opportunities to address infrastructure issues, build
PIASC capacity. and improve engagement with
community

Environmental (General)

« Reduced overflows from wastewater network

« Increased compliance of wastewater treatment plant
effluent discharge as sludge storage onsite has been
identified as a severe risk to ecosystems in the project
risk assessment

Environmental (impacts to Great Barrier Reef)

» Reduced risk of requirement to mobilise emergency
mobile desalination

= Reduced wastewater nutrient export to the Great
Barrier Reef

« A reduction of greenhouse gas emissions from
reduced water treatment energy could contribute to the
global effort to reduce emissions which are impacting
the reef through increased temperatures and ocean
acidification

Barriers

Previous projects have not successfully addressed the water issues onPalm Island
highlighting the complexity and barriers

Requires collaboration between multiple stakeholders including PIASC. Department
of Local Government, Racing and Multicultural Affairs (DLGRMA). Department of
Aboriginal and Torres Strait Islander Partnerships (DATSIP). Department of
Environment and Science (DES). Queensland Health (QH), QldWater —there are
already established platforms for such collaboration which can be utilised and
strengthened for the benefit of this project

Risks

Relatively small issues (e.g.. minor or perceived water quality incidents) can impact
level of trustin community

Large. complex and diverse project (may need to be broken into smaller components
with staged delivery to enable funding)

Strategy may identify significant ongoing costs to achieve targetlevel of service
which may exceed available funding

Opportunity

Engagement with the community is recommended to gain strongerunderstanding of
community values and attitudes toward water, and assistin tailoring solutions and
strategy toward community priorities (refer to project #7, Building confidence in
community’s water supply)

Opportunity to develop andleverage partnerships with neighbournng Townsville City
Council (TCC) to provide strategic and technical supportto PIASC (e.g., asset
management, project delivery. strategic planning, laboratory services, etc.). It is
understood QH and Qldwater are investigating opportunities for such collaboration
across Queensland and should be involved in such discussions.

Opportunity to align with and leverage outcomes from the QH Safe and Healthy
Drinking Water in Indigenous Local Govemment Areas Program, which has
reportedly been very successful

Alignment with other initiatives

Alignment with other project options

2.Living better at home and saving money
7.Building confidence in the community’s water supply

-\hgnment with external initiatives or investments

» Indigenous Councils Critical Infrastructure Program — Palm Island Water and
Sewerage Infrastructure Works

Other water and wastewater infrastructure programs

Queensland Health Safe and Healthy Drinking Water in Indigenous Local
Government Areas Program

Department of Local Government. Racing and Multi-Cultural Affairs Capacity
Building Programs
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Assumptions

Costs and funding considerations Key Stakeholders

+ Detailed scope would need to be developed and Capital costs Stakeholder Asset/initiative Operator  Potential | End user
refined in consultation with key project stakeholders * A nominal budget of ~$230-500k is proposed subjectto ) owner parimer
« Project anticipated to be consultant led, in confirmation of project priotities and scope Palm Island Community
collaboration with PIASC and key stakeholders . —
» Todeliver the intended outcomes, this project must be Ongoing costs Paim Island Aboriginal
delivered in conjunction with other initiatives to 1) « The strategywill develop and prioritise opportunities for Shire Council (PIASC)
address critical water and wastewater infrastructure long temm investment Department of Local

deficiencies; 2) build further capacity within PIASC: « It should be noted that there will be costs associated with

P the implementation of the strategy including potentially
T engage Ci ; wat
it 39/ tieitey e gaigis s eosimnmiey i the Wihur significant costs associated with additional infrastructure.

Government, Racing and
Multicultural Affairs

planning and service provision process and re-build Corach Py saset Eiana e At Satetad sad (DLGRMA)
community trust in the safety and reliability of the PEOD S: SRty Y N Department of Aboriginal
= R R 2 2 ongoing community engagement which are notincluded 5
water supply (see project #7. Building confidence in 2 and Torres Strait Islander
th O . here and need to be considered separately Paitnershi ATSIP
e community’s water supply). « Inthe long-term however, implementation of the strategy erships (D : )

is expected to deliver economic benefits and reduced D?Egmem Of?gvonmmt
overall investment and Science (DES)

Queensland Health (QH)
Potential cost savings or return on investment
« Implementation of the strategyis expected toreduce the
cost of water and wastewater service provision through:
* Improved operational efficiency:

* Proactive assetmanagement (reducing frequency of
assetfailures and extending service lives); and

» Coordinated. strategic and long-term capital wotks
planning.

Implementation and timeframes

Investment readiness

« Could be commenced within 3 months

« Works in community mayv be impacted by COVID-19 restrictions (planning/
scoping could commence ahead of restrictions being lifted)

Funding opportunities

« No specific funding opportunities have beenidentified
for this project

« The project is aligned at some level to several existing
funding programs including Building our Regions

Next steps

Program (Department of State Development. Tourism
and Innovation). Queensland Disaster Resilience Fund
(Queensland Reconstruction Authority). and Remote
Area Boards Program, and the Indigenous Councils
Critical Infrastructure Program (Department of Local
Govemnment, Racing and Multicultural

Affairs (DLGRMA))

Given the criticality of the work and alignment to
multiple Departmental priorities, it is recommended that
key stakeholders including PIASC, DLGRMA, DATSIP

and DES to collaboratively review funding opportunities

There may be an opportunity combine this project with
project #7 (Building confidence in the community’s
water supply)for funding application purposes

« Consultation with key stakeholders to confirm scope
» Development of consultant brief
« Consultant procurement

Considerations for implementation
= Refer previous pages

Timeframes to deliver solutions

» Delivery within 12 months

« Timing of delivery of this project may be reliant on delivery of other projects

« This project needs to be considered in context of other related projects to maximise
impact
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Palm Island

16 A Tourism Plan for Palm Island

A plan to support the commumity to benefit from the opportunities that fourism can
provide in a cultural, ethical, social and econemical wey.

Description and overview

Tourism has been identified as a catalyst for economic development and social improvement on
the island. Whilst tourism is an emerging rather than mature sector, a management plan is
required fo strategically guide sustainable development in a manner which is environmentally,
socially, culturally, and economically resilient. A management framework would embed
community objectives and effectively consider growing infrastructure and service needs
(including climate resilience and local disaster management planning systems). Leisure tourism
to Palm Island is currently limited, as most activity involves fly-in fly-out business wvisitation or
visitation of relatives. However, the development of the new Museum of Underwater Art
(MOUA) will provide a compelling reason for visitation. Projections from the MOUA! project
estimate 5,000 annual day visitors to Palm Island, a figure which has potential for considerable
growth but requires management of visitor flows and infrastructure enhancements.

As afirst stepin the development of tourism on Palm Island, this project will deliver:

*  An action and community-focused tourism destination management plan that provides a
framework and roadmap for an environmentally sustainable, resilient and vibrant tourism
industry that delivers oufcomes aligned with community objectives. MOUA will be
delivered by 2021 and provides an opportunity for a step change in the visitor economy.
Accordingly, the plan will also consider the need to ensure physical resilience and disaster-
preparedness and likely infrastructure and services requirements.

= A clear understanding of what “sustainable’ tourism growth on Palm Island will look like:
understanding the type and quantity of tourism that is right for the island, a consideration of
peak visitor flows and seasonality, understanding both social and ecological limits, how to
protect and enhance the community's quality of lfe and the island’s environmental
protection, and a clear assessment of both local resident and visitor expectations, needs and
desired experiences. The health and safety of the Indigenous population to disease exposure
from increased wvisitor numbers, parficularlv overseas visitors needs to be considered,
assimilating learnings from COVID-19. A dedicated project implementation manager will
be engaged by Palm Island Aboriginal Shire Council for a 6-month period to lead on-island
engagement and plan implementation.

= A clear governance framework. ensuring the community can have ongoing input and
ensuring intellectual property and Indigenous knowledge is protected. and that cultural
integrity is preserved and promoted Environmental, Traditional Owner and those with
Historical Associations input will be included to identify risks, negative impacts and issues
for the community from tourism and tourists.

Project summary

Alignment with key project objectives Low Med High

Decarbonisation impact

Community resilience

Extent of co-benefits

Economic development

Social development & cultural

Environmental protection
Item Units Total
Estimated annual emissions reduction t-COy-2 N/A
Estimated payback period Years N/A
Estimated annual cost savings 5 N/A
Estimated capital costs $ mil 0.1-02
Timeframe to deliver project Years 1
Estimated FTE No. 1

AFEX Group, 2018, NMuseum of Underwater Art Cost Benafit Analysis
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Key project objectives

Co-benefits cont.

Risks and opportunities

Carbon assessment

Potential for an increase in carbon emissions due to
increased tourism activity and community
development. However, this should be recognised and
appropriately managed and/or mitigated where
possible through the plan and through the type of
tourism developed.

Potential for avoided greenhouse gas emissions
through the sustainable use of energy and water by
tourism operators and visitors

Sustainable and reduced consumption of resources by
tourism operators will avoid the associated embodied
energy and emissions associated with those goods
Reduced and sustainable consumption of resources by
the tourism industry on the island will reduce

the transportation of goods and therefore avoid
transportation emissions

Increased tourist visitation may increase carbon
emissions from transportation which would need to be
appropriately managed by the Plan

Community and climate resilience

An understanding of island essential services capacity
will inform the Plan to ensure that the island has the
capacity to support both the existing local community
and visitors with food, water, energy and services.
This will increase the resilience of both stakeholders to
potential shortages or supply disruptions and not
overwhelm current services such as health and crime
prevention.

Tourism ventures are to be facilitated and set up by the
community and First Nation people

Managing the growth of tourism businesses on Palm
Island will ensure that they are long-term to ensure
stable emplovment for the local community

The Plan should incorporate existing community ideas
and business ventures that could support the
development of tourism products and experiences

Co-benefits

Economic

Through the development of MOUA. due to launch in
2021, significant additional annual visitors are
expected which will provide significant economic
stimulus but will also impact on limited infrastructure

Tourism activities and community owned and operated
businesses will provide business development and
employment opportunities for the community as well
as traning/upskilling opportunities for the community
atlarge

Tourism infrastructure will also support and service
the community i.e_, increased investment in public
transport or active transport corridors will have shared
benefits for the community

Social and cultural

Community acceptance and preparedness for the
industry on Palm Island to ensure longevity
Appropriate engagement of Traditional Owners and
those with Historical Associations fo share and
celebrate culture and traditions

Establishment of a corporate social responsibility for
tourism business operators

Alignment of tourism development needs with
infrastructure planning and investment focusing on
visitor flows around key developments

An effective and vibrant tourism management plan can
promote a sense of community pride

Environmental (General)

The tourism plan will consider reducing environmental
impacts of tourism which was identified as a severe
riskin the project risk assessment

Improved waste management may reduce some forms
of environmental contamination

Reduced local air pollution where the plan required
improved transportation practices and electricity use
Sustainable product use across supply chains
Sustainable transportation use i.e., public and active
transport

Environmental (impacts to Great Barrier Reef)

The Plan will manage the number of tourists to within
the ecological imits, promoting conservation of the
significant ecosystems

Reduce litter pollution in the ocean through better
visitor behaviour

Other

Development of accommodation on Palm Island is to
be considered after the completion of the Tourism
Management Plan, when a clear understanding of the
industry’s needs, issues and demand are established

Barriers

Long-term funding and resource availability to successfully implement this plan
Significant capital investment required to establish tourism infrastructure
Existing infrastructure, community capacity and skilled workforce on the island
No current experience of tourism industry or level of readiness

Tourism is likely a seasonal business with impacts on business and employment
in off-season

Itis likely that tourism will increase carbon emission, particularly through
increased air/sea travel to the island unless sustainable transportation options are
adopted

Risks

Lack of community support or engagement

Exploitation of Indigenous intellectual property

Safety and public health implications of a highly transient population being
accommodated on the island

Future tourism businesses and growth not complying with the Plan

Impacts of infroduced species and environmental damage due to increased
visitation

Negative impacts of visitation on vulnerable Indigenous community (health,
safety, wellbeing, culture, community cohesiveness)

Economic leakage - community does not benefit from the tourism. but outsiders
do

Opportunity

Aftain funding and investment from future tourism operators as part of their
corporate social responsibility

Attract a nature-based tourism market that aligns to the Tourism and Events
Queensland (TEQ) Tourism for Good brand

Develop ahighly immersive environmental and cultural experience that will
encourage visitors to spend more and stay longer

Prior to the COVID-19 pandemic. there was strong tourism industry growth in
Queensland with forecasts indicating fast growth over the next five years. This
provides the opportunity to examine how this destination is perceived by visitors
and to reposition as required.

The Year of Indigenous Tourism is part of the Queensland Government's
commitment to supporting Aberiginal and Torres Strait Islander Queenslanders
to take charge of their economic futures. Due to the COVID-19 pandemic, the
Year of Indigenous Tourism is being extended until 2021, with 2020 and 2021
focussing on the future direction of the market offering

State Government funding opportunities for Indigenous Tourism

Potential emplovment generation for Palm Island residents
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Assumptions

Costs and funding considerations

Key Stakeholders

The community and council will develop the Tourism
Management Plan in partnership with an external
consultant/consortivm (with community experience,
knowledge, and relationships)

The plan will be focused on sustainably managing and
growing the tourism industry in line with the carrying
capacity of the island

The Tourism Management Plan is not a development plan
and will not consider pathways to eco-certification

Due to the COVID-19 pandemic. the Year of Indigenous
Tourism is being extended until 2021, with 2020 and 2021
focussing on the future direction of the market offering
The Museum of Underwater Art to install exhibitions on
Palm Island by 2021 with the aim of increasing tourism to
help bring an economic boost to the area

Alignment with other initiatives

Alignment with other
project options

Indigenous Tourism 2021
(refer to Assumptions)
Queensland Recovery
Plan, Queensland
Reconstruction Authority

2_Living better athome -
and saving money
4. Community bus service

5. Solar Power on the » Queensland Strategy for
ground with batteries Disaster Resilience 2017,
6. Put Solar Power on the Queensland Reconstruction
roof Authority.

7.Building confidencein =
the community’s water

Queensland Tourism,
Small Business and Built

supply Environment Climate

10. Improving walkways Change Response Plans
around Palm Island = Queensland’s Ecotourism
15, Water and wastewater ~ Plan

plan = Townsville Enterprise’s

17. Help commumnity to
stop using plastic items

Product and Experience
Development Plan

commonly found in » QTIC First Nations
rubbish Tourism Plan

» Masig Island 2. Blue » Ecotourism cerfification
Carbon Sequestration requirement for tourism

Alignment with external operators

initiatives or investments - Tourism and Events

= Attain investment from Queensland's — Tourism
tourism operators (present  for Good brand platform

and future)
Queensland Year of

Capital costs

Engagement of a consultant to develop the
Tourism Management Plan. This plan will contain
a strategic framework, providing a pathway for
developing an environmentally sustainable tourism
industry on the island. The plan will be developed
using a bottom-up approach, engaging
communities to inform the pathway and key steps.
There will be a focus on developing signature
projects.

Resources required by Townsville City Council or
a consultant to implement the Tourism
Management Plan

Implementation of the plan (6 months) ~$95,000
(estimated to be a split of $55,000 for
implementation manager and $40,000 for project
implementation support)

Approximate total capital cost: ~$60,000 for the
Tourism Management Plan, including extensive
consultation. $95,000 for resources to implement the
plan. Total of approximately $1355,000.

Ongoing costs

Annual monitoring and auditing costs to ensure
tourism businesses are complying with the plan
Community capacity building to provide capability
to review and monitor compliance with the plan

Potential cost savings or return on investment

Managing waste production from tourism
operations will reduce transportation costs
associated with waste produced

Ongoing savings from reduced water and energy
costs

Funding opportunities

Round 3 - Communify Sustainability Actions
Grants, Queensland Department of Environment
and Science

Social Reinvestment Grant, Department of
Aboriginal and Torres Strait Islander Partnerships
Community Led Grants, Department of the Prime
Minister and Cabinet

Growing Indigenous Tourism Fund, Queensland
Department of Innovation and Tourism Industry
Development

Stakeholder

Potential | End user

pariner

Asset / initiative
owner

Operator

Local community
Traditional owners

Tourism businesses

Townsville Enterprise

Palm Island Aboriginal
Shire Council

Implementation and timeframes

Investment readiness

There are mixed responses from the community regarding the optimal growth of
tourism on the island

Community members have not all experienced the benefits that tourism
opportunities could bring onto the island, contributing to mixed responses

There is existing investment in new tourism businesses which will start to operate
on Palm Island in the next vear

Next steps

Identify funding to engage a consultant/consortium (with community
experience, knowledge, and relationships) to scope out the costs of developing and
implementing the Tourism Management Plan

Considerations for implementation

The island’s current capacity to maximise economic oppertunities without
compromising the environmental and social sustainability of the industry
Consultation with the local community to ensure their ideas, opportunities and
concerns about development are addressed and managed by the plan
Engagement with tourism operators to ensure that any requirements flowing from
this plan are effectively communicated, mitigating the risk

Sustainable employment growth that allows sufficient time for training and
mobilising the local community

Allocating adequate resources to implement the plan

Monitoring to ensure compliance with the Tourism Management Plan
Ensuring that the local community benefit from tourism, not outsiders

Deliver additional benefits for the community through tourism, including a
women's healing centre, a men’s shed, nature walks from restored habitat (in
collaboration with the ranger program), and active transport (project

#10, Improving walkways around Palm Island)

Leverage from traditional foods grown in the market garden

Timeframes to deliver solutions
The plan will be completed over 6 to 12 months, providing guidance on the carrying
capacity and sustainable growth imits of Palm Island over the next three vears.
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Palm Island
17 Help Community to Stop Using Plastic Items
Commonly Found in Rubbish

Finding better alternatives for shops to switch away fiem plastic items commonly found in

rubbish — straws, coffee cups/lids, takeaway containers, food ware (cups, plates, cutlery eic.),

bags and water bottles.
Description and overview

Palm Island Aboriginal Shire Council (PIASC) provides waste management services on the island
which are very costly in terms of managing on-island collection and handling facilifies. shipping
waste to the mainland and cleaning up litter. There are currently no landfilling or municipal waste
separation or recycling facilities on-island, and all collected waste is transported to the mainland, at
Hinchinbrook Shire Council.

The Queensland Government plans to introduce a single-use plastic products ban commencing after 1
July 20211, This project proposes to support the Palm Island community to reduce single use plastic
waste on-island through implementation of ‘Plastic Free Places?” initiative and increase container
recycling rates through supporting further on-island uptake of the existing Queensland container
refund scheme (CRSP.

Continuous improvement in waste management outcomes on Palm Island provides benefits for the
health and liveability of the community, protection of the island and reef ecosvstems and for a clean
environment to support tourism and other economic enterprises (e.g., aquaculture). "It is estimated
that approximately 95% of all plastic packaging in Australia is used once and then discarded, often as
titter"2. "In its 2014 report on Marine Debris in Australia, the CSIRO found that three quarters of the
marine debris found along our Australian coastline is plastic, most from local sources", with beverage
containers being the dominant plastic item in the marine environment*

The Plastic Free Places program will be delivered by the Boomerang Alliance, and has been
implemented in Noosa, Byron, Perth, Adelaide and more recently is being rolled out in North
Queensland - Cairns, Townsville and Magnetic Island. The proposed program is to be a partnership
with the Palm Island community, PTASC and voluntary local stakeholders and businesses; to reduce
use of single-use plastic items: water bottles, straws, coffee cups/lids, takeaway containers, food ware
(cutlery, plates, cups etc) and bags etc replacing with reusable or compostable alternatives; and/or
encourage recycling of containers using the container refund scheme (CRS). The Queensland
Government CRS offers a 10c refund for return of eligible beverage containers, such as glass, plastic,
aluminium, steel and liquid paperboard containers between 150ml and 3L. This scheme was
introduced in 2018 as in incentive to increase recycling rates and reduce litter throughout the state.
Container recycling is voluntarily undertaken with collection points currently offered by the Palm
Island Community Development Program, St Michael’s School and Coolgaree Bay Sports Bar

and Bistro as part of the CRS, but this service is not widely utilised in the community used due to lack
of accessibility which will be improved.

ALLIANCE

Project summary
Alignment with key project objectives Low Med High
Decarbonisation impact
Community resilience
Extent of co-benefits
Economic development
Social development & cultural
Environmental protection
Item Units Total
Estimated annual emissions reduction t-COy-2 N/A
Estimated payback period Years N/A
Estimated annual cost savings 5 N/A
Estimated capital costs $ mil 04
Timeframe to deliver project Years 2
Estimated FTE No. 1

& BOOMERANG

PLASTIC FREE PLACES

Queensland Government. 2020, 8ingla-use plastic products ban', hi

o wewew.gld. sov. aw'environment pollution'manasement/ waste/rmeovery/eduction'plastic-polluton/'sinsle-use-plastic-products-ban

! Boomerangs Alliance, 2020, Plastic Frae Placas’, hitpe://www.plasticfeeplaces org
su/www.gld. sov.an/=nvironment'pollution/manasement 'wast 2/ fecovery/reduction ‘container- refind
v cstro.an/en Ressarch Oand A Areas Wadne esouressand-industrizs Mardne debris

! Queensland Government nd., ‘Containars for Changs', h
+CEIRO, 2020, "Souvrces, distribution and fateof manine pallution, b
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Key project objectives

Co-benefits

Risks and opportunities

Environmental

Roll out of the Queensland CRS and uptake of the Plastic
Free Places initiative on Palm Island would increase
recycling or reuse of single use items and reduce the volume
of litter in the environment, blocking up drainage channels
and entering the island waterways and coastline. According
to the Boomerang Alliance “95% of all plastic packaging is
used once and then discarded, often as litter. .. three quarters
of the marine debris found along our coastline is plastic,
maost from local sources™ Plastic packaging poses arisk to
the surrounding Great Barrier Reef and marine life.

Under the Plastic Free Places initiative the Boomerang
Alliance would work with food retailers, events, markets and
organisation to assist in the switch from single-use plastics,
to reusable or compostable items. The focus for the Plastic
Free Places Initiative is reducing six problematic single-use
plastic items; water bottles, straws, coffee cups/lids,
takeaway containers, food ware (cutlery, plates, cups efc)
and bags. Once a business has eliminated these, they are
awarded the status of Plastic Free Champion.

Due to the lack of recycling options on the island, product
packaging of consumables transported to Palm Island
ultimately end up as general waste and are disposed fo
landfill. The environmental benefits of this project include
increasing recycling rates for single use items or replacement
of single use items with a more sustainable material such as
cardboard or compostable products, which could be
shredded and composted on the island.

Minimisation of plastic and replacement with a more
sustainable material such as cardboard, bioplastics or
compostable products is the best option for carbon reduction.
This would not only reduce reliance on virgin materials for
plastic production but would reduce overall waste to landfill
and barge movements of transport of recyclables including
associated costs. It would also reduce soil contamination and
pollution which was identified as an extreme riskin the
project risk assessment. This material could be recycled on
the island and vsed as a feedstock for compost production.
with the output supporting local gardens.

Carbon assessment

Whilst not creating any net change in barge movements
for waste management, uptake of the Queensland CRS
and Plastic Free Places supports recycling of plastic
containers or replacement of plastic with other products
where possible and therefore reducing overall reliance on
virgin materials. Recycling or reduction in plastic
packaging also reduces the volume of plastic waste to
landfill and therefore overall landfill gas and emissions
produced which was identified as a high risk.

Community resilience

Reduction of plastic waste on the island would reduce
pollution in the environment and replacement of plastic
items where possible with compostable alternatives would
enable the community to vtilise these products onisland.
These environmental stewardship practices tie into
cultural rights and responsibiliies and can link into the
tourism narratives for the island.

Econemic

Identification of single use item alternatives that are

not cost prohibitive would be the first step to
implementation of this project. If non-plastic options are
too expensive these will not be attractive to businesses or
the community.

Expansion of the Queensland CRS provides an
opportunity for the community to reduce litter, recvcle
and make a small amount of money on containers
returned.

Uptake of either of these mitiatives would reduce the
waste shipped to the mainland for disposal, potentially
reducing barge, gate fee and associated waste disposal
levy costsin the future.

Social

All aspects of this project aim to promote awareness of
litter, waste management and sustainable practices with
the community. These practices would improve the
aesthetics of the island and enhance the environment for
local residents.

Ba

rriers
Increased cost for businesses in replacement of single use plastic items
Community behavioural change

Risks

Program management capacity given PIASC has limited resources

Replacement of plastic items with compostable items would only resultin a
beneficial outcome if a composting facility was established on the island. Should a
composting facility not be established these items would end up in landfill, which
would not reduce the volume of waste shipped off the island for disposal and
therefore would not result in a higher order outcome for the materials.

Cooperation of local businesses to adopt new procurement practices or hosta
reverse vending machine for eligible Queensland CRS containers.

Discussion with Container Exchange (COEX) and the Palm Island Barge Company
regarding transport of the collected containers to the mainland for recycling.
Unsafe drinking water leading to increase in bottle water use.

Opportunity

The Queensland government is proposing to ban single use plastics through their
Plastic Pollution Reduction Plan.

Replacement of single use items, particularly for bottled water coupled with project
#7 (Building confidence in the community's water supply), development of
drinking fountains to enable access to fresh water without buying plastic water
bottles

Alignment with other initiatives

Alignment with other project options

b b

8.
14.
16.

Corumunity Market Garden

Living better at home and saving money

Caring for Our Sea Countries

Building confidence in the community’s water supply
Indigenous Ranger Program

Improving the Waste Management Site

A tourism plan for Palm Island

Alignment with the following

Queensland Waste Management and Resources Recovery Strategy
Queensland’s Plastic Pollution Reduction Plan
Indigenous Waste Management Strategy

* Boomerang Alliance 2020, WHATIS PLASTICFREE PLACESY, ht

uiwwew plasticfeeplaces. om/overviaw
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Assumptions

Costs and funding considerations

Key Stakeholders

The Department of Environment and Science (DES) have
indicated that roll out of plastic free places in Cairns and
Townsville was ~$180,000 per year for two years. It has
been assumed that given the remote location of Palm
Island this cost would be greater than on the mainland.

Additional information

PIASC is responsible for waste management services on
the island which are very costly in terms of managing on-
island collection and handling facilities, shipping waste to
the mainland and cleaning up litter. Currently municipal
solid waste is collected weekly from households by
PIASC and transported to the on-island transfer station
site for consolidation into shipping containers for
transport to the mainland (Hinchinbrook Shire Council
landfill). The previous Palm Island landfill facilifies have
been closed. There are no municipal waste separation and
recycling facilities on-island.

The Boomerang Alliance work directly with communities
through the Plastic Free Places initiative to reduce single
use plastic items. The Boomerang Alliance entera
partnership with the community and local stakeholders,
such as council to help manage the project. Collaboration
with the Boomerang alliance to provide assistance for the
phase out of single use plastics would help to achieve
practical and sustainable results for Palm Island
businesses and the community.

COEX 1s the not-for-profit organisation created to
establish and run the Queensland CRS containers for
change scheme. COEX focuses on reducing beverage
container litter, increasing recycling efforts and helping
the community to benefit through charities. community
groups and not-for-profit organisations.

Capital costs

Capital costs of this project estimated at $400,000
however would need to be established through
discussions with COEX and the Boomerang Alliance.

Ongoing costs

Once established the ongoing costs of this project are
suspected to be minimal and plastic reduction practices
will become business as usual for the island community.
Establishment of an organisation to manage and
implement the scheme is highlvy recommended and
therefore would require a part role for a scheme
champion, at approximately $30.000 per vear.

Potential cost savings

This inifiative, although not driven as a cost saving
exercise, is crifical from an environmental, social, tourism
and clean drinking water perspective. This projectis in
line with state targets and objectives for waste
management and will help to build resilience for the Palm
Island community.

Potential funding opportunities

Application for funding through DES for support of the
Plastic Free Places mifiative on Palm Island. DES are
currently undertaking an Indigenous Waste Strategy and
associated infrastructure planning, in line with the
Queensland Waste and Resource Management Strategy.
The development of this Indigenous Waste Strategy and
infrastructure plans may provide opportunity for funding
for remote communities such as Palm Island for CRS and
plastic free places initiative.

This project should form part of the Regional Action Plan
to be developed under the Indigenous Waste Management
Strategy so that project identification and development
can be undertaken in a coordinated way.

Stakeholder

Asset/ | Operator | Potential  End user
initiative partner
owner

Palm Island Aboriginal Shire Council
Palm Island Barge Company

Local businesses (grocery stores,
clubs and cafes)

COEX- Container Exchange
Boomerang Alliance

Department of Environment and
Science

Implementation and timeframes

Investment readiness
This project could go ahead immediately if the funding could be sought.

Next steps

1

2

5.
6.

Identify community champion or PIASC representative to drive initiative forward
Discussions with COEX and Palm Island Barge Company to establish container
collection point on the island and methods for transport of containers back to the
mainland

Application for government funding through Plastic Free Places in collaboration
with Boomerang Alliance

Implementation of CRS collection point. accessible to whole ofisland and
including community awareness campaign

Establish part time roll for plastic free champion

Roll out of plastic free places initiative (dependent on funding from DES)

Considerations for implementation

This project would require an organisation to drive the plastic packaging reduction
strategy and take ownership ofits implementation. Ideally this would be PIASC
however given this councilis often under resourced and securing funding would be of
critical importance, support from identified parties on the island or within the
community, overseen by PIASC, would be beneficial.

Timeframes to deliver solutions

Identify champion and gather support of COEX and Boomerang Alliance (6
months)

Funding application (6 months)

Roll out of equipment and educational materials (12 months)
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Appendix 2:
Option Recommendations

The project recommendations are options that have not progressed through to the options shortlist, but which have merit and potentially
represent areas for future.consideration. These exclude options which were not supported by the community or were found to be infeasible.

For further information and descriptions of these Option Recommendations, please refer to Technical Appendix: Options Report
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Appe:iidix 2:-O‘ption Recbmmendations

E3

E9

E10

E13

E14

R7

R8

R10

R11

R13

Title

Palm Island sustainable
building design code for
new buildings

Current or tidal
generation/water
turbine

Wind turbines

Power generation from
sewage treatment plant
gas supplemented with
solar

Pumped hydro storage

Upgrade of emergency
facilities

Upgrade river rock walls

Design and construct a
cyclone shelter or
identify upgrades to an
existing building

Whole of island
resilience and self-
sufficiency plan

Community upskilling

Palm Island Final Report

Explanation

Local housing plans is one of the actions to be progressed by the DHPW as part of the Aboriginal and Torres Strait Islander Housing Action Plan 2019-
2023. Progressing this option was considered to be a policy decision outside of the scope of this project.

This technology is considered to be costly to install and maintain, and may impact the Great Barrier Reef marine park and its marine life. The
effectiveness of the technology in this location is also not proven. The extent of community support for this option was not clear with some concerns
around safety. However, if other developments (e.g. desalination plant) were constructed in future, this technology could be complementary and
should be re-evaluated at that time.

It is recommended that alternative renewable energy such as wind turbines could be assessed in the future. Initially the provision of solar PV
generation on roofs and existing cleared land close to demand was considered the most economically feasible renewable energy opportunity for Palm
Island to be put forward to final project options at this time. Any future feasibility assessment of wind turbines should consider community views,
aesthetic, cultural and environmental impacts as well as economic feasibility.

This option is not currently considered to be a practical or cost-effective solution to energy generation on Palm Island. Of the alternative energy
solutions available, solar photovoltaic is being progressed at this time. This option could be re-evaluated in the future if the capacity to operate and
maintain the system is developed.

Significant capital expenditure is required to establish pumped hydro energy storage. Should the 'Sustainable water and wastewater management
strategy’ option identify the need for augmentation to water supply dams, hydroelectric generation could be investigated further at that time.

This is considered to be out of the scope of the project, and should form part of State or council-level disaster preparedness and mitigation activities.

It was determined that a range of component activities and plans would come together to form an overarching resilience plan, many of which are
being led by other agencies. Considered to be outside of the scope of this project.

This is considered to be out of the scope of the project, and should form part of State or council-level disaster preparedness and mitigation activities.

It was determined that a range of component activities and plans would come together to form an overarching resilience plan, many of which are
being led by other agencies. Considered to be outside of the scope of this project (see Recommendation 5: On-island Resilience Plan).

It is recognised that programs to provide training and education to upskill residents would be advantageous for the Island community, however this is
beyond the scope of this project. It should be noted however that a project option will be developed for community led sustainability and
environmental traditional knowledge sharing and education.
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Appe:iidix 2:-O‘ption Recbmmendations

Title

Creation of activities for youth and

R14 o
community fitness programs

R16  Additional communication systems

Pilot research trial for production
of diesel from recycled cooking oil

Ut and biomass (coconut oil) for local
transport use
T4 Electric car hire and charge point

program

T8  Transport infrastructure upgrade

Increase size and capacity of
T11  planes to island to reduce trip
frequency

T12 Community-run barge

Waste reduction and management

WS9 strategy

Use sewage plant effluent to
WS10 create compost and fertiliser for
use on the island

Palm Island Final Report

Explanation

It is recognised that programs to promote community health and wellbeing would be advantageous for the Island community, however this
is beyond the scope of this project. It should be noted however that final project options for active transport facilities do contribute and
support community health and wellbeing.

This option is an enabler to others, as digital connectivity can remove barriers to community resilience. However, this is considered outside
of project scope.

There is not sufficient feedstock available to support a commercial-scale operation. However, small-scale production by an individual may
still be viable to replace commercial fuels for their own use. Appropriate safeguards in line with fuel handling regulations must be in place,
including consideration of potential impacts on vehicle running and maintenance must be considered.

There are currently no car hire facilities on the island. It was concluded that the option for a shuttle bus should be prioritised ahead of car
hire for community employment/business. Should car hire facilities be needed / implemented on the island, there is an opportunity to use
electric vehicle technology. It should be noted that emissions reductions would be dependent on the penetration of low carbon renewable
technologies in the electricity supply for the vehicles.

Road upgrades are considered outside of the scope of this project, and belong under the jurisdiction of council and the Department of
Transport and Main Roads. The extent of any potential decarbonisation benefits are not clear.

Commercial aviation operators run the commercial transport service to/from the Island. Aircraft types are currently restricted by runway
length on the island. Vertical flight technology, electric and/or low emission fuels may be available in the future to enable decarbonisation
opportunities in the aviation sector.

There is no identified need for an additional barge service and an existing commercial service would be displaced. It is unclear if there is
sufficient demand or capacity to maintain an additional service. There is anecdotal information that a previous second barge service for the
Island was not commercially viable. The addition of a new service would also potentially increase carbon emissions. However, it is
recognised that community owned enterprises could bring economic opportunity in the region. In future, there may be opportunity for a
community business to tender for this service.

Waste management optimisation requires immediate action on the island and therefore investment in infrastructure and equipment is of
top priority. The Department of Environment and Science are currently completing an Indigenous Waste Strategy and Palm Island will be
included under this strategy, therefore development of an individual strategy is not considered an immediate priority or barrier to
improving waste management practices on the island.

This option is a complex and an expensive initiative to establish. It would require a high level of skill to operate and maintain in line with
strict regulatory controls and testing requirements, to manage health and safety concerns, particularly if the outputs are to be used for
agricultural purposes. Run-off is of particular concern being in the Great Barrier Reef catchment. This option could be considered as a
secondary stage for integration if an effective composting process is established on the island.
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Appendix 3:
Discounted Options

The discounted options.are other options put forward by the community and stakeholders that were assessed, but ultimately not determined
to constitute awiable project option or option recommendation.

For further information and descriptions of these Discounted Options, please refer to Technical Appendix: Options Report
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Appendix 3: Discounted Options

Explanation

Small
WS6 scale incineration for
waste destruction

Installation of water
LALE filters at end user taps

Palm Island Final Report

The Queensland Energy from Waste Policy framework is unlikely to support this development as this is not in line with higher order management
solutions of the waste hierarchy. The sensitive environment of the Great Barrier Reef is also a key consideration for any potential air or water quality
impacts.

In addition the establishment of small scale incineration infrastructure on Palm Island would require skilled technical staff to operate and currently
these type of skills would not be available locally. Due to the low volume of waste produced, incineration as means of disposal would be a high cost per
tonne to process. Consideration would need to be given to the outputs, ash production at typically 20% of input the material volume and would need
disposal of in an appropriate facility i.e. shipping to the mainland for landfill disposal, incurring barge rates and potentially a landfill levy. To manage
environmental

and health risks incinerators need a treatment process for the flue gas which is expensive infrastructure. Regular maintenance is also critical, particularly
given the marine environment and failure to do so would add to the waste problems on the island.

This option provides additional maintenance requirements on end users (residents) and does not adequately address concerns over water quality and
appearance. An investment in improvement of town water supply quality is better long term option to achieve better outcomes for the community.
Under bench filters increase capital and maintenance burden on residents, are at risk of failure without adequate maintenance. They may mask
problems with town water supply which would otherwise be identified and reported.
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Appendix 4:
Stakeholder Register

The Stakeholder Register lists project stakeholders. Names and contact information are not included in this report for privacy
considerations:
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Appendix 4: Stakeholder Register

Store manager

Owner/Manager

CEO

Administration Manager
Coordinator

CEO

Business Development Manager

Palm Island Final Report

Palm Island Supermarket

Coolgaree Bay Sports Bar And Bistro
Sandy Boyd Aged Care Hostel
Sibley Petrol Station

Blue Water Aviation

Palm Island Barge Company

Beryl Castors Home Care Service
Townsville Enterprise

Container Exchange

Sunset Snack Bar

Palm Island Sustainability Hub — Jina Gunduy

Bwgcolman Supermarket - Palm Island
Goodoo Day Care Centre

Klub Kuda

Palm Island Pharmacy

Palm Island Shuttle Service

Palm Island Technologies

Townsville Enterprise

Palm Island Motel

Seventh Day Adventist Community Church
Palm Island Voice

Community Development Program

Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Business and the business community
Community Providers

Community Providers

Community Providers

January 2021
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Appendix 4: Stakeholder Register

Domestic Violence Specialist Service

Director of Nursing

Back to work youth training officer

Executive Manager, Youth and Accommodation

Chairman

Operations Manager
IKC Coordinator

Principal

Officer in Charge
Senior Sergeant

Key contact for QPWS
Principal Engineer
Principal Engineer

Officer in Charge

Senior Project Officer | Remote Service Delivery

Palm Island Final Report

Palm Island Community Company

Joyce Palmer Health Service

Back to work, regional employment package
Townsville Aboriginal and Island Health Services
Palm Island Community Company

Palm Island Community Company

Community Development Program

Joyce Palmer Health Service

Palm Island Aboriginal Shire Council library services
St Michael's Catholic Primary School

Australia Post - Palm Island LPO

Campbell Page Community Center

Bwgcolman Community School

Queensland Police Service - Palm Island Station
Queensland Police Service - Palm Island Station
Queensland Parks and Wildlife Service

Department of Local Government, Racing and Multicultural Affairs
Department of Local Government Racing and Multi Cultural Affairs
Queensland Ambulance Service

State Energency Services

Housing and Public Works

Department of Aboriginal and Torres Strait Islander Partnerships

Community Providers
Community Providers
Community Providers
Community Providers
Community Providers
Community Providers
Community Providers
Community Providers
Community Providers
Community Providers
Community Providers
Community Providers
Community Providers
Government (State)
Government (State)
Government (State)
Government (State)
Government (State)
Government (State)
Government (State)
Government (State)

Government (State)
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Appendix 4: Stakeholder Register

Mayor

Economic development and grants
Councillor

Councillor

Manager STP/WTP

Councillor

CEO

Deputy Mayor

Director of Works and Facilities

Personal Assistant

Administration/contact officer
Connections Manager Northern
Renewable and Strategy Engineer Ergon Energy

Assessment Coordinator Ergon Energy

Palm Island Final Report

Palm Island Rural Fire Brigade

Palm Island Aboriginal Shire Council
Palm Island Aboriginal Shire Council
Palm Island Aboriginal Shire Council
Palm Island Aboriginal Shire Council
Palm Island Aboriginal Shire Council
Palm Island Aboriginal Shire Council
Palm Island Aboriginal Shire Council
Palm Island Aboriginal Shire Council
Palm Island Aboriginal Shire Council
Palm Island Aboriginal Shire Council
Traditional Owner

Manbarra Nanggarra Wanggarra Aboriginal Corporation
ERGON

Energy Q

EnergyQ

Key contact/project champion for Farm
Key contact/project champion for Farm
Palm Island CDP

Key contact for Farm project

Key contact/project champion for Farm

Jiggas Agora

Government (State)
Local Council

Local Council

Local Council

Local Council

Local Council

Local Council

Local Council

Local Council

Local Council

Local Council
Traditional owner representatives
Traditional owner representatives
Utility providers
Utility providers
Utility providers
Resident

Resident

Resident

Resident

Resident

Resident
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