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About this report 
This report was prepared by Energetics (in association with EarthCheck). It was funded by the Queensland Department of 

Environment and Science. Energetics would like to acknowledge the contributions of all participating residents, business 

owners and their employees as well as the following organisations: 

• Livingstone Shire Council 

• Woppaburra Land Trust 

• Department of Tourism, Innovation, Sport (DTIS)1 

• Department of Energy and Public Works (DEPW)2 

Energetics 
Energetics is a specialist energy and carbon management consultancy. Our experts help clients to 

• Be leaders. Develop and implement strategy 

• Be informed. Make data-driven decisions 

• Be efficient. Drive business improvement and realise savings 

• Buy better. Leverage energy supply and carbon markets 

EarthCheck 
EarthCheck is the world’s leading scientific benchmarking, certification and advisory group for travel and tourism. EarthCheck 
has three elements of key focus in driving innovative practice in Sustainable Tourism:  

• Advice and consulting sustainability services  

• Certification of an operation’s or destination’s sustainability  

• Benchmarking and performance tools  

Copyright 
© 2021 Energetics. All rights reserved. 

"Energetics" refers to Energetics Pty Ltd and any related entities. 

This report is protected under the copyright laws of Australia and other countries as an unpublished work. This report contains 
information that is proprietary and confidential to Energetics and subject to applicable Federal or State Freedom of 
Information legislation. The information contained in this report shall not be disclosed outside the recipient's company; or 
duplicated; or used or disclosed in whole or in part by the recipient for any purpose other than for which the report was 
commissioned. Any other use or disclosure in whole or in part of this information without the express written permission of 
Energetics is strictly prohibited. 

Disclaimer 
The information contained in this document is of a general nature only and does not constitute personal financial product 
advice. In preparing the advice no account was taken of the objectives, financial situation or needs of any particular person. 
Energetics Pty Ltd is authorised to provide financial product advice on derivatives, carbon units, Australian carbon credit units 
and eligible international emissions units to wholesale clients under the Corporations Act 2001 AFSL (Australian Financial 
Services License) No: 329935. In providing information and advice to you, we rely on the accuracy of information provided 
by you and your company. Therefore, before making any decision, readers should seek professional advice from a 

 
1 & 2 Some Queensland government departments have undergone changes to their name and structure since this report 
was finalised. During its development, the Department of Tourism, Innovation, and Sport (DTIS) engaged as the 
Department of Innovation, Tourism, Industry Development, and the Commonwealth Games. Both the Department of 
Energy and Public Works, and the Department of Resources, previously engaged as the Department of Natural Resources,  
Mines and Energy. 
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professional adviser to help you consider the appropriateness of the advice with regard to your particular objectives, financial 
situation and needs. 
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Executive summary 

The Queensland Government made a $1.7 million election commitment in 2017 to help Great 
Barrier Reef Island communities to transition to low or zero carbon energy sources. This enables 
these communities to take advantage of new technologies, innovations and best practices which 
not only reduce greenhouse gas emissions but can also provide additional benefits such as 
increased resilience and reduced energy costs.  

The first project was undertaken in 2018 with 25 Great Barrier Reef resorts on islands across the 
reef, which included two resorts on Great Keppel Island (GKI). Known as the Great Barrier Reef 
Island Decarbonisation Program (GBR Decarbonisation Program), the project comprised 
sustainability assessments, identification and analysis of a range of decarbonisation options, and 
worked with resorts to develop business cases for a range of opportunities. The program was 
funded and supported by the Department of Environment and Science (DES)  

This program of work was extended to pilot a whole-of-island community approach on GKI. The 
expanded program covers resorts, residents, businesses, island transport and wider stakeholders 
such as Livingstone Shire Council (LSC) and community groups. The objective is to support GKI to 
reduce its operational greenhouse gas emissions and increase its resilience to climate change. 
This report presents the key findings from a whole-of-island sustainability assessment which is 
subsequently used to inform a whole-of-island risk assessment, decarbonisation options analysis 
and the development of business cases for decarbonisation. It also identifies considerations for 
key stakeholders on-island and local government organisations, to address barriers to 
decarbonisation. 

The scope of investigation included energy (infrastructure and efficiency), water (potable and 
wastewater management), waste sent to landfill and recycling, transport and climate change 
resilience opportunities. 

Method 

Building upon the work undertaken as part of the first project that focused on decarbonising the 
resorts of the Great Barrier Reef islands, the methodology was adapted to include residents, 
businesses, transport operators and wider stakeholders. 

The overall process for this project is shown below. 

 
Figure 1. GKI project phases. 
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Sustainability assessment 

GKI lies within the local government area of Livingstone Shire, approximately 15km off the coast of 
Yeppoon along the Capricorn Coast of Central Queensland. The island is approximately 22.7km2. 

As the traditional land of the Woppaburra people, there is direct evidence of continuous occupation 
for over 800 years. 

Development of the island since 1866 has included resorts, residences, holiday homes and 
businesses. In 2008 the Great Keppel Island Resort (GKI resort) was closed, which has affected 
the island’s community.  

The Department of Tourism, Innovation and Sport (DTIS) is leading the GKI Rejuvenation Project 
and investigating the delivery of common-user infrastructure to support tourism on the island. 

Around 23 stakeholders were identified on GKI including three resorts, ten holiday homes, two 
businesses, four residential properties and four transport operators. Three of the resorts and two 
businesses also included residential energy consumption, which could not be separated 
accurately.  

The wider stakeholder group also comprised of Livingstone Shire Council (LSC) which provides 
local government support to the island and the Woppaburra Land Trust. 

Interviews were conducted with 11 of the stakeholders to collect data and understand their energy, 
water, waste consumption and the transport and resilience characteristics. This sample was then 
used to estimate a whole-of-island profile including carbon emissions in tonnes of carbon dioxide 
equivalent (tCO2-e). 

Data assessment 

The scope of investigation within the sustainability assessment included five key themes: energy, 
water, waste, transport and climate change resilience opportunities. The key findings for each 
theme are presented below: 

• Energy – The total energy consumption of the island was calculated to be 21,186 gigajoules 
(GJ) in 2018. The largest energy source is mobile fuel combustion for water vessels at 48%, 
followed closely by stationary fuel combustion (diesel, petrol and LPG) at 47%. Solar 
generation accounts for 3%. Motor vehicles (diesel and petrol) make up the remaining 2% 

• Water – 75% of stakeholders interviewed were unable to provide accurate water consumption 
figures, however, best estimates of the total water consumption for the island was calculated 
to be 4,978.9 kL in 2018.  

• Waste – In 2018, GKI produced 710t of waste, which was made up of almost 58% general 
waste, 36% was recycled, and 5% was incinerated. 

• Transport – Mobile fuels combustion for water vessels (sea going) was the second largest 
contributor to total emissions (36.3%). There is low on-island transport activity (1.4%) and 
most vehicles are used for supply runs, not recreationally. 

• Resilience – Significant erosion issues were identified, with damage to one of the beaches. 
Other issues such as droughts, bushfires and cyclones were discussed with the views varying 
between stakeholders. 
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The energy consumption for each of the assessed stakeholders is provided in the chart below.  

 

Figure 2. Percentage breakdown of energy categories per stakeholder. 

Emissions profile 

A whole-of-island emissions estimate of 1,945 tCO2-e was calculated. The total emissions 
consider the whole island including residents, businesses, resorts and transport as well as the 
properties not audited by using the estimated energy consumption as described previously. 

These emissions are produced from mobile fuels combustion from marine vessels (36.3%), 
stationary fuels combustion (diesel and petrol generators and LPG gas) (35.8%), waste sent to 
landfill sites (25.7%), road fuel (1.4%), on-site wastewater treatment (0.5%), and incinerated waste 
(0.3%). 

Future resort development 

The GKI resort is currently undergoing negotiations for sale of the development leases, which is 
subject to approval by the Queensland Government through the Department of Resources. 

EarthCheck has estimated the potential future resort energy, water and waste consumption and a 
corresponding emission value which is detailed in section 4.10. 
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Results 

Key findings 

Key findings from the project are: 

 
Energy efficiency is understood, accepted and aspired to by stakeholders. 

 
Water conservation is also well understood and practiced among most stakeholders.  

 

Waste generation and disposal are also important social, environmental and economic 
issues for the island, which is consistent with findings from the GBR resort 
decarbonisation project. 

 

The community came across as divided during interviews and workshops. The divided 
state will be a barrier to future projects or developments on-island resulting from this 
project as clear consensus will be hard to reach among the on-island stakeholders.  

 

Four quick-win business cases were identified with a weighted average 1.4-year 
payback, and a potential to save GKI 199 tCO2-e (10% total emissions) annually at a 
$240k capital expenditure. 

Major issues identified against the key themes include: 

• Erosion along Putney Beach and Fisherman’s Beach (resilience) 
• Waste management and collection (waste) 
• Potential environmental impact of any future development (energy, resilience) 
• Pest management on-island, in particular the goat population (resilience) 
• Saltwater intrusion during droughts and storms, and over extraction of freshwater from 

the under-island aquifer leading to historical bore water depletion (water, resilience) 

Business cases 

21 business cases were developed including several with alternative options. However, some also 
presented overlapping carbon reductions e.g. Roof top solar PV and battery (individual households 
and businesses) (number 4) and Renewable Diesel (individual households and businesses) 
(number 7). The final list discussed in this report consists of 17 options comprising the best 
decarbonisation opportunities for GKI. These 17 business cases result in annual emissions 
savings of 48%–82% and financial savings of $173–$634k per annum. If all of the viable business 
cases were progressed this would require an initial investment of $8.2m. 

The emissions and financial savings are presented in the charts below showing that 16 out of 17 
business cases provide positive carbon and financial savings. 
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Figure 3. Waterfall of emissions savings. 

The renewable diesel for marine vessels option (19.1) does not provide positive financial saving 
due to the on-going cost uplift of renewable diesel vs marine diesel, but this option provides 
significant emission savings (34%). 

If the marine vessel option is excluded (19.1), the total annual savings increase from $173k to 
$634k per annum but total emissions savings decrease from 82% to 48%. The waterfall charts 
presented here provide a cumulative summary of the emissions and financial savings for GKI. 

  

Figure 4. Waterfall of financial savings. 
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Quick wins 

Four business cases have less than a five-year payback. These should be considered as “quick 
wins” and implemented first. These options are summarised in Table 1. 

Table 1. Quick wins. 

Opportunity Annual 
emissions 

saving 
(tCO2-e) 

 Capital 
expenditure ($) 

Simple 
payback 

(yrs.) 

15.2. Glass crusher (used on-island) 4 $9,000 0.1 

10.1, 10.2, 10.3. Sustainability education 70 $27,900 0.9 

11. Island wide compost 66 $17,000 0.8 

21.2. Air flow improvements (resorts) 59 $188,000 4.9 

Total / weighted average 199 $241,900 1.43 

 

Barriers 

The key barriers identified throughout the project were: 

• Access to funding / capital: Generally, there is a lack of low-cost resident / business loans 
to provide capital funds. Most stakeholders want to implement the projects but cannot afford 
to.  

• Confirmation of GKI Resort: There is also hesitation until the GKI Resort development is 
confirmed. Some businesses are unwilling to invest in additional infrastructure (solar and 
batteries) unless returns are ensured with a certain increase in visitors. 

• Multiple stakeholders with different views: As identified in the sustainability assessment 
and the options workshop, all stakeholders want to see the best result for the island, but there 
is limited consensus on what constitutes ‘the best path’ for GKI and the approach that should 
be taken.  

• Lack of government funding: There is currently little government funding for a number of 
these business cases. Some of the options may be able to be subsided as part of the Federal 
Government’s Renewable Energy Target program, however, most are not eligible for grants. 
Specific Disaster Management/Resilience funding offered by the Australian and Queensland 
governments may be able to be used to fund resilience related actions. 

• Technology barrier: The currently limited renewable diesel market in Australia may impact 
the viability of the option at this point in time. 

Recommendations 

• Establish a destination organisation or community group and work with LSC to provide 
additional support for GKI activities 

• Investigate energy efficiency options 

 
3 Weighted average payback assumes the total investment and saving of the four business cases are implemented as a 
single project 
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• GKI-specific building code for new buildings including natural ventilation design to reduce 
air conditioning requirements and insulation and glazing standards to reduce cooling loads. 
This could also consider accreditation/benchmarking programs for building design 

• Implement minimum standards for ground water quality including regular water testing. 
This standard could also encourage water recycling and additional storage to the existing 
pumping system to reduce the dependency on bore water.  

• Implement renewable energy generation and storage. This should include exploring 
bio/renewable diesel in marine vessels 

• Consider a feral/invasive animal management plan 
• Undertake more regular waste audits, including landfill waste, recycled waste and green 

waste. 
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Glossary of terms 
Table 2. Glossary of acronyms. 

Acronym Definition 
4WD Four-wheel drive 

AC Air conditioning 

AREMI Australian Renewable Energy Mapping Infrastructure 

ATV All-terrain vehicle 

BMS Building management system  

CAPEX Capital expenditure 

CEFC Clean Energy Finance Corporation  

CHAS Coastal Hazards Adaptation Strategy Project  

CQU Central Queensland University  

DES Department of Environment and Science 

DTIS Department of Tourism, Innovation, and Sport 

DEPW Department of Energy and Public Works 

DSDMIP Department of State Development, Manufacturing, Infrastructure and Planning  

EEC Energy Efficiency Council 

EHP Department of Environment and Heritage Protection  

EIS Environmental Impact Statement 

EQ Energy Queensland 

EV Electric vehicle 

FTE Full-time equivalent 

FY Financial year 

GBC Green Building Council 

GBR Great Barrier Reef 

GBRMPA  Great Barrier Reef Marine Park Authority 

GHG  Greenhouse gas 

GKI Great Keppel Island  

HVAC Heating, ventilation and air conditioning 

LGAQ Local Government Association of Queensland  

LGC Large-scale generation certificate 

LPG Liquefied petroleum gas 

LSC Livingstone Shire Council  

NA Not applicable 

NABERS National Australian Built Environment Rating System 
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Acronym Definition 
NPV  Net present value 

OPEX  Operating expenditure 

PPA Power purchase agreement  

QPWS Queensland Parks and Wildlife Service 

REC Renewable energy certificate 

RET Renewable energy target  

RRIDP Resource Recovery Industry Development Program 

Solar PV  Solar photovoltaic 

SRES Small-scale Renewable Energy Scheme 

STC Small-scale technology certificate 

STP Sewage treatment plant  

TAA Trans Australia Airlines  

TUMRA Traditional Use of Marine Resources Agreement  

ULP  Unleaded petrol  

USP Unique selling point 

UV Ultraviolet  

VSD Variable speed drive 

WLT Woppaburra Land Trust 

WTSC Woppaburra Traditional Use of Marine Resources Agreement Steering Committee 

 
Table 3. Glossary of units. 

Measurement Symbol Meaning 
Area m2 

ha 
Square meter 
Hectare 

Carbon 
emissions 

tCO2-e 
kgCO2-e 

Tonne of Carbon dioxide equivalent  
Kilogram of Carbon dioxide equivalent  

Energy MJ 
GJ 
TJ 
kWh 
MWh 

Megajoule 
Gigajoule 
Terajoule 
Kilowatt hour 
Megawatt hour 

Mass kg 
t 

Kilogram 
Tonne 

Solar panel 
power rating 

Wp 
kWp  

Watt peak 
Kilowatt peak 

Speed m/s Metre per second 

Volume L 
kL 

Litre 
Kilolitre 

 



Decarbonisation of Great Keppel Island  

Decarbonising GKI – final report 15 © Energetics Pty Ltd 2021 

1. Introduction and objectives 

The Queensland Government made a $1.7 million election commitment in 2017 to help Great 
Barrier Reef Island communities identify opportunities to transition to low or zero carbon energy 
sources. This enables these communities to take advantage of new technologies, innovations and 
best practices which not only reduce greenhouse gas emissions but can also provide additional 
benefits such as increased resilience and reduced energy costs.  

Island communities are vulnerable to climate change, including sea level rise and extreme weather 
events. Reducing emissions and increasing resilience helps position these islands for the future.  

A vibrant, healthy reef is a natural wonder, a unique ecosystem, a source of pride and a critical 
part of the Queensland and Australian economies, specifically the tourism sector. The Great 
Barrier Reef attracts visitors from around the world and supports many businesses and 
communities across the islands and coastline. 

A project was undertaken in 2018 with 25 Great Barrier Reef resorts on islands across the reef, 
which included two resorts on Great Keppel Island (GKI). Known as the Great Barrier Reef Island 
Decarbonisation Program (GBR Decarbonisation Program), it comprised sustainability 
assessments, identification and analysis of a range of decarbonisation options, and working with 
resorts to develop business cases for a range of opportunities. The program was funded and 
supported by the Department of Environment and Science (DES). This program of work was 
extended to pilot a whole-of-island community approach on GKI. The expanded program covers 
resorts, residents, businesses, island transport and wider stakeholders such as Livingstone Shire 
Council (LSC) and community groups. The objective is to support the exploration of opportunities 
to reduce the operational greenhouse gas emissions of GKI and increase the island’s resilience to 
climate change. This report presents the key findings from a whole-of-island sustainability 
assessment which subsequently informs a whole-of-island risk assessment, decarbonisation 
options analysis and the development of business cases for decarbonisation. It also identifies 
considerations for key stakeholders on-island and local government organisations, to address 
barriers to decarbonisation. 

The scope of investigation included energy (infrastructure and efficiency), water (potable and 
wastewater management), waste sent to landfill and recycling, transport and climate change 
resilience opportunities. 
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 Background information 

Great Keppel Island (GKI) lies within the local government area of Livingstone Shire, 
approximately 15km off the coast of Yeppoon along the Capricorn Coast of Central Queensland. 
The island is approximately 22.7km2. 

 

Figure 5. GKI location.4 

Land on GKI is a mix of leasehold from the Queensland Government, freehold or owned by the 
Woppaburra Land Trust (WLT) (174 ha across 5 titles) (Appendix B). The leases for the GKI 
Resort and proposed future developments, currently held by Tower Holdings, are under 
negotiation for sale to another developer. The lease transfer process is managed by the 
Department of Resources. 

 Island/community history 
The traditional owners of the land, the Woppaburra people, prior to forced removal in 1902, have 
occupied the Ganuni Barra Island groups (Great Keppels) for several thousand years. There is 
direct evidence of continuous occupation for over 800 years5.  

In 1866, Robert Ross obtained a lease on GKI and in 1882, grazed 4,000 sheep on the island. 
Over this period the Woppaburra population declined significantly, and the last Woppaburra people 
were removed from the island in 19026.  

From the late 1950s, the island became a resort destination with the establishment of first the 
Silver Sands, followed by the very successful GKI Resort. Through the 1980s-early 2000s, GKI 
became known for the phrase “get wrecked on Great Keppel Island”. Over this period the GKI 

 
4 Google Maps 
5https://northkeppelislandeec.eq.edu.au/Supportandresources/Formsanddocuments/Documents/Cultural%20Heritage%20
Management%20-Rowland,2007.pdf 
6 http://placestories.com/story/143930  

https://northkeppelislandeec.eq.edu.au/Supportandresources/Formsanddocuments/Documents/Cultural%20Heritage%20Management%20-Rowland,2007.pdf
https://northkeppelislandeec.eq.edu.au/Supportandresources/Formsanddocuments/Documents/Cultural%20Heritage%20Management%20-Rowland,2007.pdf
http://placestories.com/story/143930
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Resort acted as a quasi-local council running the waste services and assisting with the Fire 
Brigade and the SES group on-island.  

In 2006, the WLT was set up and the Woppaburra Traditional Use of Marine Resources 
Agreement (TUMRA) was established the following year. In 2006, Tower Holdings purchased the 
right to operate the GKI Resort. However, the resort closed in February 2008 for refurbishment 
and upgrade and has remained closed ever since.  

The closure of the resort affects the island’s community. According to community members 
interviewed, disagreements regarding the operations of the island have led to a divided social 
state. For example, some stakeholders interviewed were opposed to the development of the new 
resort and against the installation of a submarine cable to import power, water and 
telecommunications to the island, whereas others saw these developments as opportunities for 
growth. Some stakeholders mentioned that it feels like they have been “left to their own devices” or 
“forgotten about” by government agencies on the mainland. 

No Woppaburra people have returned to live on the island since forced removal in 1902. The 
traditional owners of the land frequently visit the Keppel Islands to observe and sustain the health 
of their lands, perform Woppaburra ceremonies and conduct Cultural Capabilities Training 
sessions for Central Queensland University (CQU) staff. In interviews, members of the WLT stated 
they have a positive relationship with the locals and businesses on GKI. For instance, the local fire 
brigade on GKI manages the leaf litter on WLT land, and the ferry operators provide either free or 
heavily discounted tickets when Woppaburra people travel to and from the island.   

 Buildings 
The earliest known structure was the Leeke Homestead, built in 1922-24, which is on the 
Queensland Historical Register.  

The first resort (simple cabins), Silver Sands, was established on the island in the late 1950s. The 
Great Keppel Island Resort (GKI resort) began construction in 1967 with a large building and a 
swimming pool. The full lease for this resort was taken over in 1975 by Trans Australia Airlines 
(TAA) and the resort continued to expand over 15 years until it could accommodate 350 visitors 
and 130 staff.  

The closed GKI Resort sits on leasehold land and has remained inactive since closure. 12 
buildings were demolished in 2018 and the waste removed to the mainland, including asbestos. 
Approximately 40 to 50 skips were sent to landfill and 12 tonnes of asbestos were removed. 

Shell House was built in 1961. Other building ages are unknown, but it is estimated construction 
periods range from the 1980s to 1990s. Most buildings on GKI have been built or designed to suit 
the island’s environment and climate, to allow for maximum cooling through natural ventilation and 
use of natural light.  

Some residents and businesses have undertaken refurbishments to their properties when needed. 
For example, the owners of Tropical Vibes added a large awning, shade sails and a toilet for their 
guests when they took over the business two years ago. Two on-island businesses would like to 
refurbish or extend their building footprint but are waiting for the future resort development to 
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commence before progressing. Two resorts would like to expand their operations once the beach 
reclamation work has been completed, constructing further beachfront accommodation to cater to 
the market. These expansions are expected to increase the guest numbers by 1,370 per annum.  

The airstrip was constructed in 1975 by TAA and while redundant, is still visible on the island 
today. According to those interviewed, it can still be used upon request but is dormant most of the 
time. 

 Future plans 
Tower Holdings has proposed a major redevelopment and expansion of the closed resort’s 
facilities, with plans for a 250-room resort hotel, 300 luxury apartments, 700 luxury villas, a 250-
berth marina and ferry terminal, an 18-hole golf course, a commercial airstrip, a research centre 
and a 575-hectare environmental protection precinct. As noted above, the resort is currently 
undergoing negotiations for sale of the development leases, which is subject to approval by the 
Queensland Government through Department of Resources. An Environmental Impact Statement 
(EIS) was completed in 2013 as part of the development planning. The plans approved by the 
Department of State Development, Manufacturing, Infrastructure and Planning (DSDMIP)7, remain 
current at the time of writing this report. It has been assumed throughout this report that any future 
leasee would be required to build to approved conditions. 

The Department of Tourism, Innovation, and Sport (DTIS) is leading the GKI Rejuvenation Project 
as part of a Queensland Government election pledge. This project is investigating delivery of a 
range of common-user infrastructure needs to support tourism on the island. 

The WLT and the Woppaburra Traditional Use of Marine Resources Agreement Steering 
Committee (WTSC) have been heavily involved in previous consultation processes with the EIS 
and the ongoing surveying relating to the proposed submarine cables. The WLT support the 
decarbonisation of GKI and are willing to support the project where required.  

While some stakeholders accept the need to invest in power and water to help draw substantial 
private investment into developing a new resort, some local residents feel the State Government 
should direct its spend towards eco-tourism or self-sufficiency programs that better align with the 
current operations of the island. 

  

 
7 http://statedevelopment.qld.gov.au/assessments-and-approvals/great-keppel-island-resort.html  

http://statedevelopment.qld.gov.au/assessments-and-approvals/great-keppel-island-resort.html
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 Project methodology 

The following section outlines the methodology for this project.  

 Great Barrier Reef Island Decarbonisation 
Program 

Between June and September 2018, 25 resorts across 20 islands participated in the first project of 
the GBR Island Decarbonisation Program. The first project included sustainability assessments, 
options analysis and business case development. A similar approach was taken for GKI as 
outlined below. 

 GKI methodology 
The GKI whole-of-island pilot project consisted of 6 phases as shown in  

Figure 6. Details on the methodology applied in each of the phases of the project are provided in 
each of the respective sub-sections of the report.  

 

 

Figure 6. GKI project phases. 

The project phases and key features of the program are as follows: 

• Sustainability assessments: A sustainability profile of the island was developed including 
resorts, residents, businesses and holiday homes (Accommodation) through phone calls and 
one-on-one interviews on-site. In addition, twelve months of energy, water, waste, transport 
and resilience data was collected. The data was analysed using EarthCheck’s proprietary 
Benchmarking software (e.g. to calculate total energy consumption and carbon emissions 
based on the analysis, a tailored sustainability assessment report was produced including 
considerations and recommendations). The sustainability assessment was designed to 
capture information on five key themes, energy, water, waste, transport and resilience. 

• Options assessment: Based on the sustainability assessment findings, a shortlist of 
decarbonisation and resilience options was developed. From a total of 118 options, 44 options 
were considered suitable and viable for GKI. 
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• Sustainability assessment & option assessment stakeholder consultation: The findings 
from the sustainability assessment were tested at a series of workshops. These workshops 
also included testing the 44 options for decarbonisation business cases. The output of the first 
round of workshops was a consolidated list of options to progress to business case 
development. 

• Draft business case development: Energetics developed a business case for each option 
on the consolidated list. Using data collected in the sustainability assessment, online research 
and stakeholder consultation, a total of 21 business cases were completed for testing. As part 
of this phase, a risk assessment for GKI was also developed and tested at the workshops. 

• Business case development and key stakeholder consultation: A second round of 
workshops was undertaken to test and expand the business cases. The feedback from these 
sessions was incorporated into the final business cases in this report. 

• Final report: A final report was then developed including the key findings, business cases and 
recommendations.  
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 Sustainability assessment 

The objective of the Sustainability Assessment was to provide an understanding of GKI’s 
operations and gather data to calculate the island’s carbon footprint, which informed the options 
for the options analysis. In addition, the sustainability assessment also informed a whole-of-island 
Risk Assessment presented in section 8 of this report. The following sections outline the 
methodology applied to conduct the sustainability assessment, as well as present the results in the 
areas of energy, water, waste, transport and resilience. 

 Sustainability assessment methodology 
EarthCheck, in association with Energetics, undertook a sustainability assessment, including an 
onsite assessment on GKI on 22nd – 23rd January 2019. Figure 7 provides an overview of the 
multi-step process taken. 

 

Figure 7. Sustainability assessment methodology. 

To commence the assessment, desktop research was conducted on the history and development 
of the island and to help inform the following steps of the assessment. As part of the desktop 
research, a list of stakeholders was created of the current businesses and operations on-island, 
reaching out to existing contacts. All identified stakeholders were contacted by email and phone to 
confirm participation in the onsite assessment. LSC also sent out hard copy letters and emails to 
island contacts in their database to ensure all stakeholders were given the opportunity to 
participate. The following section provides details on the stakeholders included in the assessment, 
for both detailed interviews and general assessment.  

 Island stakeholders 
Residents and businesses operating on-island, form an important stakeholder group and have 
been included as part of this sustainability assessment. In addition, wider stakeholders located off 
island were also included. Stakeholders were identified following a process of online research (e.g. 
of businesses on the island) and by reaching out to existing contacts at LSC and DTIS who helped 
identify further stakeholders including community groups. The island stakeholders involved in the 
sustainability assessment process have been categorised as below: 

• commercial resorts (Resorts)  
• private accommodation and holiday homeowners (Accommodation) 
• permanent residents (Residents) 
• transport / tour companies (Transport operators) 
• catering businesses (Businesses) 
• wider stakeholders (Wider stakeholders) 
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An overview of these stakeholders is provided in sections 4.2.1 – 4.2.5. 

4.2.1. Resorts and accommodation 
Tourist accommodation on GKI has been separated into two main groupings, commercial resorts 
and privately-owned accommodation for rent: 

Table 4. Resorts and accommodation. 

Accommodation name Type Notes 

Great Keppel Island Hideaway Bar 
and Resort 

Resort 170 overnight, 700 day guests 

Great Keppel Island Holiday Village Resort 54 overnight, 4 staff 

Svendsen’s Beach Resort Resort 12 guests 

Keppel Lodge Private House that can sleep up to 22 guests 

Great Keppel Island Beach House Private Private home available to rent via 
Airbnb, can sleep up to 8 guests 

Keppel Island Retreat Private Private house available to rent 

Keppel House Holiday House Private Private house available to rent 

Beach Shack Holiday House Private Private house available to rent 

Keppel Cottage Holiday House Private Private house available to rent 

 

4.2.2. Residents 
It is estimated by LSC that there are 50 permanent recorded residents on-island, 26 males and 24 
females. The median age is estimated at 57 years. From interviews conducted on-island as part of 
this project, it is estimated that around 25 residents are based on the island full time.  

It should be noted that two households of permanent residents are also small business owners. 
These residents have been captured as businesses in the data collection process as they were 
unable to separate their energy, water and waste consumption for personal or commercial use.  

The table below displays the number of structures categorised by their usage types8: 

 

 

 

 
8 Annotated Google Maps of GKI based on site audit https://www.google.com/maps/@-
23.1850536,150.9374147,334m/data=!3m1!1e3!4m2!6m1!1s1lwiDn5fk6RQKdCAmeKujy9-VWHGx5605  

https://www.google.com/maps/@-23.1850536,150.9374147,334m/data=!3m1!1e3!4m2!6m1!1s1lwiDn5fk6RQKdCAmeKujy9-VWHGx5605
https://www.google.com/maps/@-23.1850536,150.9374147,334m/data=!3m1!1e3!4m2!6m1!1s1lwiDn5fk6RQKdCAmeKujy9-VWHGx5605
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Table 5. Structure by usage. 

Building Type/Usage Number 

Resort 3 

Private/Holiday Homes 10 

Businesses (including residents) 2 

Residential 4 

Total 19 
 

4.2.3. Transport operators 
Two key tour operators and two transport providers were identified: 

• Keppel Water Sports – Tours & Hire 
• GKI Adventures – Tours & Hire (Unconfirmed if still operational or not, residents stated during 

interviews the business no longer operated from their hut outside Hideaway Bar & Resort).  
• Keppel Konnections – Transport/Transfers/Tours (no building on-island but bookings can be 

made through Hideaway) 
• Freedom Fast Cats – Transport/Transfers/Tours 

GKI is serviced by two barge services, the Keppel Barge and Curtis Ferry Service (out of 
Gladstone) and no structures (such as independent office or ticketing facilities for the service 
providers) are based on the island. The two barge operators were contacted for participation in the 
sustainability assessment and the data provided is presented as part of this sustainability 
assessment. The barge operators’ primary task is waste removal from the island and supply runs 
for the on-island stakeholders.  

It should be noted that neither Keppel Konnections nor Freedom Fast Cats have any business 
structures on-island, and hence do not use any energy or water supplies from or on GKI. All of the 
energy and potable water is supplied by mainland suppliers. Additionally, the report recognises 
other businesses such as Funtastic Cruises and Sail Capricornia, which can take visitors to GKI on 
chartered cruises, however, were not considered as a key stakeholder, due to their ad-hoc 
visitation schedule. Each cruise supplier sails around or near the island as part of their standard 
packages.  

4.2.4. Businesses 
Two catering businesses were identified on GKI. 

• Island Pizza – Restaurant open on the weekends in the late afternoon to evening 
• Tropical Vibes (previously Rainbow Hut) – Gift Shop and Takeaway open seven days a week 

during the day 
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4.2.5. Wider stakeholders 
LSC and the WLT were also included in the sustainability assessment phase to incorporate their 
operations of the island.  

Tower Holdings, and the potential new buyers of the GKI Resort were contacted via the broker for 
input and to engage them in the project during the options analysis and business case 
development phases; however, they were not contacted as part of this sustainability assessment. 
The broker did however confirm that the potential new buyers of the GKI Resort have not 
considered or planned on any changes that would deviate from plans approved by the State and 
Federal Governments.  

 Data collection process and analysis 
The data collection process was conducted by EarthCheck, with assistance from Energetics. 
Primary data was collected in the form of onsite and offsite interviews as well as an additional 
survey which was made available to stakeholders to inform both the sustainability assessment and 
further deliverables of the project. 

4.3.1. Interviews and survey 
The stakeholder interviews were conducted both on GKI and offsite and are summarised in Table 
6. It should be noted that Holiday Village and Hideaway Bar & Resort were also consulted in June 
2018 as part of the Decarbonisation of the Great Barrier Reef Island resorts project. Managers 
from both establishments verified that there had been no significant changes since the previous 
onsite assessment, and therefore data previously provided remains current and was used for this 
phase.  

While the majority of interviews were conducted onsite, offsite assessments were completed for 
Svendsen’s Beach Retreat and input from the WLT due to unavailability of key personnel during 
the onsite visitation period. A meeting was also held with the WLT Chair and Chair of the 
Woppaburra Tribal Community of Elders regarding the project and opportunity was given to 
provide feedback on the sustainability assessment findings, options analysis and business cases.  
Refer to Appendix A for the full interview results. 

All stakeholders that participated were asked a set of survey questions relevant to their operations. 
Each set of questions followed a similar format, consisting of general, energy, waste, water, 
transport and resilience questions. Detailed notes were taken during interviews and site visits and 
recorded in the iAuditor app. 

For residents who were not on-island during the time of the onsite assessment, surveys were left 
at the post office located in Tropical Vibes, to ensure all residents had been provided the 
opportunity to participate. Surveys were also emailed to the curated stakeholder register and via 
LSC. 
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Table 6. Stakeholder interviews conducted as part of the sustainability audit. 

Stakeholder Format Stakeholder type 

Svendsen’s Beach Retreat Completed questionnaire 
via email submission 

Resort 

Keppel Lodge Onsite Interview 23/1/19 Private accommodation 

Island Pizza Onsite Interview 23/1/19 Catering business 

Tropical Vibes (including Keppel 
Water Sports) 

Onsite Interview 22/1/19 Catering business / tour 
operator 

Keppel Konnections Onsite Interview 22/1/19 Transport operator 

Freedom Fast Cats Onsite Interview 23/1/19 Transport operator 

GKI Adventures Contacted on-site but no 
response 

Tour operator 

“Resident 1” Onsite Interview 23/1/19 Permanent resident 

‘“Resident 2” Onsite Interview 22/1/19 Permanent resident/Private 
Accommodation  

Livingstone Shire Council Onsite Interview 22/1/19 Wider stakeholder 

Woppaburra Land Trust Offsite Interview 13/02/2019 Wider stakeholder 
 
During the on-site assessment, photographs of key issues were taken which are presented in this 
report (Figure 15 to Figure 17, Figure 20 to Figure 23 and Figure 24 to Figure 31). These photos, 
unless otherwise referenced, were taken by Energetics and EarthCheck in January 2019. 
 

4.3.2. Data analysis 
Data collected during the stakeholder interviews, was entered into the EarthCheck Benchmarking 
software which was then used to calculate the Island’s carbon footprint. The stakeholders were 
able to be benchmarked with EarthCheck’s regional average and regional leader levels to 
compare stakeholders’ sustainability performance. These levels are based on third party auditor 
data across the relevant activity from the last 10 years. Areas of low performance in comparison to 
similar businesses within the region were identified as risks that were included in the whole-of-
island Risk Assessment. 

The properties that were not included in the assessment were assumed to have the same energy 
consumption and generation mix as similar properties on the island. The same was applied to 
water consumption. Therefore, the values presented below, unless stakeholder-specific, refer to 
whole-of-island consumption. 

The following section summarises the results of the data collection and analysis across the 
energy, water, waste, transport, resilience and carbon elements of the project.  
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 Energy results 
4.4.1. Overview 

 
Whole-of-island energy consumption for Great Keppel Island is equivalent to 889 four-person 

households worth of energy per year. 

 

The whole-of-island energy consumption is estimated to be 21,186 GJ with 9,472 GJ consumed 
on-island (excluding the Transport Providers and Barge Operators). This estimate includes all 
properties on-island. It assumes that the properties whose data were not collected during the 
onsite assessment9 consumed the same amount of energy using the same generation mix as 
similar properties audited (i.e. the average solar/diesel/LPG/petrol consumption) at a 50% 
occupancy rate. 

When including off-island energy consumption generated by the transport and barge operators 
(section 4.7.1), the largest energy source is mobile fuel combustion for water vessels (barges and 
ferries) at 48%, followed closely by stationary fuel combustion (diesel and petrol generators and 
LPG) at 47%. Solar generation accounts for less than 3% with Motor vehicles (diesel and petrol) 
making up the remaining 2% (Figure 8). 

 

Figure 8. Proportion of whole-of-island energy consumption by energy source (including transport 
operators). 

When excluding transport and barge operators, stationary fuel combustion makes up 87% (10,101 
GJ) of the on-island energy consumption, solar generation contributes 9.3% (676 GJ), mobile fuel 
combustion (for on-road vehicles) follows at 3.4% (407 GJ), and lastly mobile fuels for water-going 
vessels at less than 1% (35.6 GJ) (Figure 9). This shows there is a large potential for 
decarbonisation when looking at energy generated by stationary fuels (diesel, petrol and LPG). 

 
9 Audit captured 16% of residential and private accommodation properties 

Ferries / barges, 
10,101 GJ, 48%

Solar generation, 
676 GJ, 3%

Generators and 
LPG, 10,001 GJ, 

47%

Motor vehicles, 408 
GJ, 2%



Decarbonisation of Great Keppel Island  

Decarbonising GKI – final report 27 © Energetics Pty Ltd 2021 

  

Figure 9. Proportion of total on-island energy usage (excluding transport providers). 

Figure 10 shows that most of the on-island energy (including from solar generation) is consumed 
by Resorts (85%), followed by Private/Holiday Homes and Business (both 6%) and Residents 
(3%). 

 

Figure 10. Proportion of Energy Consumption on-island by Stakeholder (excluding transport 
providers). 

4.4.2. Electricity infrastructure 
There is currently no mainland supply of electricity to GKI. All island stakeholders generate their 
own off-grid supply of electricity. GKI Hideaway Bar & Resort provides electricity to Great Keppel 
Holiday Village from diesel generators. Holiday Village has a back-up diesel generator on site. 
However, both resorts are investigating solar PV opportunities. These investigations began before 
the initial site visit in 2018.  

Other island stakeholders rely on solar PV systems with batteries. Diesel generators are used as 
back-up or to supplement the solar battery system during peak demand periods or overnight. 
Diesel supplies are brought onto the island on supply barges organised independently by the 
island stakeholders.  
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The generation of electricity has been reliable for the majority of those interviewed, except for 
electrical failures of a small number of grid systems (for example during a storm or an inverter 
failing).  

Many of the businesses use LPG gas for hot water heating or cooking, to reduce the demand on 
the solar grid or generators. Large (45L) LPG bottles are brought onto the island on supply barges, 
which are organised independently by the island stakeholders. These larger bottles are either 
decanted into smaller ones for use in BBQs or used as they are. 

4.4.3. Fuel source 
Figure 11 displays the source type of fuel. This breakdown shows that most stakeholders rely on 
non-renewable fuel sources such as diesel or petrol for their electricity generation. Six out of eight 
on-island stakeholders whose data was collected, are generating solar power on their properties. 
However, as shown in the breakdown below, most stakeholders continue to rely on non-renewable 
fuel sources such as diesel or petrol for electricity generation to support their solar systems, e.g. to 
overcome times of peak demand or bridge times of low solar activity.  

 

Figure 11. Percentage breakdown of energy categories per business and resident. 

4.4.4. Energy consuming equipment 
Lighting 

Six out of eight of the on-island stakeholders interviewed were in the process of upgrading lights 
and light fittings to LED lighting. The current lights on-island were reported as a mix of fluorescents 
and LED. There was very minimal external lighting in public spaces, such as along the esplanade. 
One solar-powered streetlight was sighted, which is maintained by LSC. Other external lights were 
observed on business or residential properties. 
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Air-conditioning  

Five out of eight of the on-island stakeholders interviewed have installed air-conditioning for 
comfort reasons. Those who had solar PV systems had concluded that their system met the 
additional load requirements. Stakeholders without air-conditioning felt air conditioning was not 
required, due to fans or natural ventilation being adequate, or thought their solar PV systems had 
insufficient capacity. 

Hot water and cooking 

A range of energy sources were reported as being used on the island for hot water and cooking, 
with no clear consensus on the optimal approach. Businesses use electric ovens, gas stove tops 
and gas-boosted solar hot water heating. During the interviews, one business owner stated that 
they have installed an electric hot water system. They have programmed the hot water heater 
system to heat the water when their generator was operating as the solar PV system was not 
sized sufficiently to handle the additional load. 

Timers 

Business owners have installed timers on some of their larger energy consuming equipment, such 
as fridges and freezers. The timers ensure that the appliances are shut off overnight (either 
completely or at intervals) and turned back on early in the morning. This reduces the overnight 
load on the batteries and therefore the load requirement on the solar PV system and diesel 
generators. One resident with large overnight power demands had also installed a similar timing 
system. 

4.4.5. Summary 
All island stakeholders were concerned about the energy efficiency of their power generation and 
consumption. They were open to ideas to improve or reduce their reliance on the diesel 
generators. It should be noted that the individual systems installed have required significant 
investment by the residents and business owners. They were all extremely proud of the systems 
they have built, and the time and money invested. This was taken into consideration during the 
Options Analysis phase.  

 Water and wastewater results 
4.5.1. Quantity 

 
Whole-of-island water consumption for Great Keppel Island is equivalent to two standard 

Olympic sized swimming pools per year. On average, Central Queensland residents use 168 L 
of water per person, per day10. Great Keppel Island’s water consumption averages to 59 L per 

person, per day.  

Most stakeholders interviewed were unable to provide accurate water consumption figures as no 
sub-metering or measuring occurs. Best estimates were therefore made based on the occupancy 

 
10 https://www.seqwater.com.au/water-security-and-consumption-update-16-march-2018 

https://www.seqwater.com.au/water-security-and-consumption-update-16-march-2018
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of each property and the average water usage that an activity requires (for example 3L of water 
per half flush).  

In 2018, the total water consumption for the island was calculated to be 4,980 kL over a 12-month 
period. The breakdown of water consumption by stakeholder group is shown in Figure 12.  

 

 

Figure 12. Total water consumption (%) for GKI. 

The results presented in Figure 13 show that all the stakeholders sampled are performing better 
than the Regional Leader11 levels of 209 L per guest night.  

 

Figure 13. Sampled accommodation-provider water usage, Litres per guest night. 

Figure 14 shows the sampled Restaurant stakeholders’ water usage per cover. Both Restaurant 
providers are performing better than Regional Leader levels of 25 L per cover. 

 
11 Regional Leader refers to the best performing business in the region. 

Resorts
46%

Businesses
6%

Residential
17%

Holiday Homes
31%

19.3 31.3 38.1 50.0
91.9 92.1

0
50

100
150
200
250
300
350

Resident 1 Resort 3 Resort 1 Resort 2 Resident 2 Accomodation
1W

at
er

 u
sa

ge
 (L

) p
er

 g
ue

st
 

ni
gh

t

Regional leader Regional average



Decarbonisation of Great Keppel Island  

Decarbonising GKI – final report 31 © Energetics Pty Ltd 2021 

 

Figure 14. Restaurant water usage (L) per total covers. 

The above graphs show that all stakeholders who were sampled, are performing well with their 
water consumption. Most stakeholders stated that they try and do everything within their control to 
reduce their water consumption daily, as they are aware of the volatility of rain supply and bore 
water availability. This has been explored further in the following sections.  

4.5.2. Water source 
All island stakeholders use a mixture of water sources including rainwater and bore water from the 
island’s aquifer. The bore water is unsuitable for commercial human consumption. Businesses on 
the island must supply commercial grade potable water, which comes bottled from the mainland. 
For personal use, some locals consume the aquifer water following filtration and chemical 
treatment. The bore water is safe for domestic and commercial water application such as 
showering, washing hands and garden irrigation. Island stakeholders also supplement their bore 
water supply with rainwater, captured from their roofs and stored in tanks on their properties.  

The owner of one business had their water tested from the bore in January and the results showed 
that the bore’s water salinity has changed from 0.5ppt to 2.0ppt within a six-month time frame. The 
business owner confirmed that they test the salinity of the water regularly (every six months). For 
reference, average ocean salinity is 35ppt and average freshwater salinity is 0.5ppt or less. Water 
is considered safe for drinking when below 1.0ppt but should be below 0.6ppt.  

4.5.3. Water reduction actions 
Those who lived on the island when the GKI Resort was operating recalled when the aquifer ‘ran 
dry’ due to over-extraction of water. This negatively affected those living on the island and 
prompted the GKI Resort to produce water via a desalination plant, which however did not meet 
the water requirements of the island. Thereafter, many island stakeholders became reliant on 
rainwater and were forced to be restrictive with their water usage. Since the GKI Resort closed, 
the aquifer has slowly been replenishing, and its salinity improving, although stakeholders 
provided conflicting reports on the quality and salinity of the aquifer. One resident conducts formal 
monitoring of the island’s aquifer water quality every six months. Stakeholders commented they 
believed the salinity changed during storms, droughts and since the sand moving/beach 
reclamation work commenced.  
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The captured rainwater is often mixed with bore water to meet demand, ensuring sufficient water 
supply between rain fall events. No island stakeholder had run out of water, but many had come 
close during drought periods or when the resort was in operation.  

The island stakeholders interviewed stated they self-impose water-saving behaviours such as 
using low-flush toilets. For example, they reported behavioural guidelines such as only flushing 
solids, or only flushing once a quota of liquids had been met. In all situations, only half flushes 
were used. Water recycling methods also included the capture of grey water (water from showers) 
to reuse on gardens.  

The owners of one business have deliberately planted native flora in their gardens to ensure they 
do not require bore water for garden irrigation. Best practice water conservation would suggest 
businesses should water gardens in the early morning or later in the afternoon or evening.  

4.5.4. Wastewater 
There is no central sewage treatment plant (STP) on-island. The only STP on-island services 
Hideaway Bar and Resort and Holiday Village. Upon inspection, it was evident that the STP 
required an upgrade due to the age of the current system (Figure 15 to Figure 17). Many locals 
commented that the plant was at capacity and frequently overflowed. While only wet sand/mud 
was observed at the entrance to the plant, the on-site assessment occurred during a dry period, 
and the island was in a period of low visitation after the Christmas and New Year holidays.  

 

Figure 15. Current state of STP. 

 

Figure 16. Drying pits of the STP - note minimal 
bunding. 
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Figure 17. STP separation tank. 

 

All other on-island stakeholders have individual septic systems. From interviews conducted, the 
most recently installed septic system was installed by a business owner. They have recently 
upgraded to an Enviro-Septic System to allow for the additional wastewater generated from guest 
toilets installed six months ago. Sewage maintenance is managed at the individual stakeholder 
level every 10-15 years, and waste is transported to the mainland.  

 Waste results 
4.6.1. Quantity 
In 2018, GKI produced 709t of general waste, which made up almost 59% of all waste generated 
on the island (Figure 18 and Figure 19). 36% (or 257t) of total waste produced was recycled, and 
5% of waste (36t) was estimated as being informally incinerated (open burning). The total figures 
for general waste and recycled waste were provided by LSC. All general and recycled waste is 
shipped off the island under a LSC contract. The green waste produced on-island, such as 
vegetation or cardboard and paper, is not accounted for in LSC’s totals, as it is burned on site.  

A breakdown of waste generation per stakeholder could not be accurately provided. Data received 
on waste generated by stakeholders was based on a range of estimates (e.g. bin sizes). The high 
variations between estimates from island stakeholders, and comparisons with total island figures, 
suggest that waste amounts from individual businesses were underestimated. The LSC figures for 
general and recycled waste were therefore used in this analysis as they are considered more 
accurate. The figures estimated by stakeholders for incinerated waste were used to create a total 
for the island.  
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Figure 18. Total waste (tonnes) produced on-island. 

 

Figure 19. Percentage of waste types of total waste produced on-island. 

4.6.2. Disposal 
Waste pick-up and transportation off-island are managed by an on-island contractor. The 
management contract (with LSC) commenced in September 2016 and is due to end in September 
2019. A clause in the contract allows for an extension of the contract for a further 2 x 12-month 
period, subject to LSC approval. Currently, one collection of general waste is occurring per week 
whereby recycling is collected fortnightly. The waste is transported to a holding area where the 
general waste is emptied into skip bins and the cans and bottles are separated and stored before 
being transported to the mainland on the waste barge (Figure 20 and Figure 21). From visual 
inspection and interviews, other general recyclables excluding cans and bottles are sent to landfill 
as general waste. The transport of the waste to the mainland is done on a monthly or bi-monthly 
basis, depending on demand, via barge to Gladstone, where it is sent to landfill.  
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Figure 20. Waste Separation Area. 

 

Figure 21. Recycling Separation. 

 

Figure 22. Green Waste. 

 

Figure 23. Slab for LSC approved bins. 

One resident and one business also have their own skip bins (3m3) due to their larger 
size/capacity, which they arrange to be taken to Yeppoon for disposal on an as-needs basis.  

Larger items, such as cars or old fridges, cost approximately $300 each to be brought on or taken 
off the island. Some consider this a fair cost; others suggest that it is too expensive. Some island 
stakeholders have alternative options for transporting larger items off the island to avoid the 
collection fee. This included renting or chartering barges, waiting for a LSC collection, or using 
their skip bin. During the onsite audits, there was no obvious signs of dumping or littering. It should 
be noted that the onsite audit was conducted at the end of a high season.  

Green waste (plant material, paper and cardboard) is managed by the same waste contractors, 
but it is the resident’s or business’s responsibility to transport the green waste to the collection 
point (Figure 22). This waste is stored until the conditions are safe for it to be burnt. It appears 
there is no formal composting done with the waste in this collection area, but some locals stated 
during interviews that they compost their food scraps on their land.  
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Comments and data provided by LSC indicated that waste collected in the public bins supplied by 
LSC had been increasing recently. From observations and interviews on-island, some reasons for 
this occurrence were suggested. These included: 

• the number of yacht guests illegally dumping their waste in or around the public bins.  
• the amount of waste that was being left by visitors to the island, which was noticed during 

informal beach clean-ups performed by individuals.  
• sandbags located on Putney Beach breaking up and washing up on the beach and dunes of 

Fisherman’s Bay. 

Some residents expressed that they would like to see more public bins available along the 
esplanade to avoid the litter escaping into the environment. It was observed there was no signage 
along the beach informing visitors to take their rubbish with them when departing the island. A 
concrete slab at the front of one of the businesses (a central location for visitors – next to the 
Shark Mouth) had also been poured to allow for a new general waste and recycling waste bin, 
however, a stakeholder informed us that these new bins had been rejected by LSC as another 
resident complained it would negatively impact the dune (Figure 23). 

4.6.3. Waste reduction actions 
To optimise waste storage, the majority of island stakeholders compost or bury their wet/food 
waste. One resident has chickens to which they feed scraps.  

All businesses on-island either provide paper straws or do not provide any straws. One business 
does have a small supply of plastic straws but has been using paper straws for almost 20 years.  

Island stakeholders expressed the aim to keep packaging to a minimum when bringing supplies on 
to the island. Some businesses have considered how they may take advantage of the new 
container recycling scheme, but no one interviewed had undertaken cost-benefit analysis to 
understand the feasibility of doing so. As with energy consumption, most island stakeholders do 
what they can to reduce their waste and would be interested in any efficiency options suggested.  

 Transport results 
Transportation relevant to GKI includes motor vehicles on-island, barges, ferries and private sea 
going vessels. 

 
Total fuel usage in motor vehicles, barges, ferries and private sea going vessels for Great 

Keppel Island is equivalent to 424 four-person households per year. 

4.7.1. Marine transport 
The two main off-island ferry transport providers are both based in Roslyn Harbour in Yeppoon 
and have boats of varying sizes with different fuel consumptions. The trip is approximately 30-45 
minutes from the harbour to GKI, depending on conditions, and covers 15-18 kms. Each service 
disembarks on Fisherman’s beach. The providers offer transfers to both visitors and residents on-
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island. The services do not carry any waste for the businesses; however, one operator previously 
managed the LSC’s waste contract. One transport operator carries the laundry to the mainland for 
one of the resorts. 

Both providers offer chartered services and tours around the islands, including whale watching 
tours during the migration season.  

Figure 24 displays the energy consumption per passenger kilometre. Both providers are 
performing better than the Regional Leader level of 6.3 MJ/Passenger km. One provider uses 
predominantly petrol; the other uses diesel. 

 

Figure 24. Energy consumption from main ferry transfer providers (MJ per Passenger km). 

Some of the island stakeholders own small sea going vessels but these are docked in the marina 
at Yeppoon as they have no use for them on the island. 

Both transport providers stated that they aim to run their trips as efficiently as possible. Boats are 
chosen based on the number of ticket sales with the most efficient boats being preferred. One of 
the operators stated that regular maintenance of the engines is undertaken to ensure efficiency 
and increased lifetime duration of the engine. Both providers stated they would be interested in 
efficiency gains where economically feasible. 

There is no marina or jetty present on island, which could present accessibility issues for the 
elderly or disabled. Visitors to the island must walk down a narrow ramp onto soft sand and make 
their way up the beach onto the path. This would be limiting to the elderly who may struggle with 
balance or require walking aids. Additionally, for those bound to a wheelchair, access to the island 
would be problematic and unfeasible. There is a concern that current operations may be in breach 
of the Disability Discrimination Act 1992. This finding has been included in the whole-of-island Risk 
Assessment for the Island.  

4.7.2. Vehicles 
All island stakeholders that participated in the on-site sustainability assessment owned vehicles. 
The vehicles on GKI included four-wheel drive (4WD) utility vehicles, petrol golf buggies and quad 
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bikes12. There are no electric vehicles at present. The vehicles are necessary for transporting 
supplies from ferries or barges, back to their homes or businesses. One stakeholder interviewed 
also used their vehicles for recreational purposes. Their vehicles are also loaned to LSC officials 
visiting the island as well as maintenance workers upon request.  

Each trip to the barge and back is estimated to be less than a 2km return journey, hence the low 
motor vehicle fuel usage (3.7% of on-island energy consumption). 

Island stakeholders with petrol golf buggies said that they would be interested in electric 
alternatives if the technology was more reliable. One resident explained that they previously had 
electric golf buggies, but the buggies kept breaking down due to the weather conditions on-island. 
The resident had also spent money on marine-grade paint protection, which did not increase the 
resilience of the vehicles. 

There is no on-island transport available for visitors as most points of interest are within walking 
distance. One of the resort operators provides transfers via a small aluminium boat from 
Fisherman’s Bay. 

Cycling is not feasible on-island as paths are concreted or soft sand. If bicycles were to be 
introduced, upgrades to paths would be needed and bikes would need to have sand tires. 
Maintenance of the bikes against marine corrosion could be difficult and costly to manage.   

 Resilience results 
4.8.1. Environmental 
Severe tropical cyclone Marcia in 2015 was the most recent large tropical cyclone to hit GKI. 
Those interviewed stated they sustained very minimal damage to their properties during the 
cyclone. Many were not aware of the cyclone ratings of their structures but believe them to be 
compliant with current standards considering they had sustained little damage during Marcia. 
Those who remained on-island during the cyclone were able to live comfortably during and after 
the cyclone. The exception to this was one of the resorts, where some buildings had fallen on to 
the beach due to the extreme erosion of the dunes (Figure 25). 

 
12 It should be noted that there is no road access across or around the island, and vehicle transport is restricted. The 
majority of areas on the island where vehicles can drive requires 4WD. 
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Figure 25. Great Keppel Island Hideaway Resort 
Post-Cyclone Marcia 2015.13  

 

Figure 26. Sandbags and Sand Pumps along 
Putney Beach. 

 

Figure 27. Sand moving equipment on the spit 
between Fisherman's Bay and Putney Beach. 

 

Figure 28. Fenced off sand moving area along 
Fisherman's Bay. 

 

Figure 29. The erosion and sandbags. 

 

Figure 30. Signs of erosion on the spit between 
Fisherman's Bay and Putney Beach. 

 

Figure 31. Exposed Sandbags on the spit 
between Fisherman's Bay and Putney Beach. 
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The erosion issue on the block leased by one of the resorts is a significant threat to the business. 
Three to four years ago, a plan was approved by LSC to pump sand from Fisherman’s Bay Beach 
into large sandbags. These line the small spit between Fisherman’s Bay and along Putney Beach 
to strengthen the dunes (Figure 26 to Figure 31). Many island stakeholders who are located along 
the esplanade of Fisherman’s Beach expressed concern at this approach as they believe the sand 
relocation is now putting their properties at risk of erosion. Many raised concerns about the impact 
of the heavy machinery travelling up and down the beach for environmental and aesthetic reasons.  

No dune rehabilitation has been undertaken up to this point as sand is still being removed for use 
on Putney Beach however rehabilitation will take place when all required sand is removed and will 
be undertaken in accordance with the Revegetation Plan 

Some island stakeholders conduct their own dune rehabilitation at the frontage of their properties, 
but efforts are not on a community-wide scale anymore. It is unknown as to when community 
projects ceased on-island as no stakeholders could provide an exact timing. It is estimated that it 
has been at least three to four years since, if not longer.  

The island can be prone to droughts and many residents noted that the duration between heavy 
rainfalls was getting longer, which increases reliance on an already strained water table. These 
observations are in line with data from the Queensland Future Climate Dashboard which projects 
this trend to continue into the future. The Dashboard shows that Yeppoon is expected to have a 
1.8 day increase in consecutive dry days by 2030 and 3.6 days by 2050. The mean temperature of 
the island is expected to increase by 0.72 degrees Celsius by 2030 and 1.3 degrees Celsius by 
2050. The temperature heatwave amplitude will increase by 0.41 degrees Celsius by 2030 and 
0.96 degrees Celsius by 205014. These changes will most likely prolong droughts and further 
increase pressure on freshwater resources.   

Bushfires were occasionally mentioned as a risk to the island; however, no stakeholder perceived 
a risk to their property. In conversations regarding bushfires, some stakeholders noted that the 
goat population on-island assisted with reducing bushfire fuel.  

During interviews, some stakeholders were unbothered by the presence of the goats, while others 
were frustrated that nothing was being done by LSC or Government to control the goat population. 
LSC stated that the goats mainly occupy land currently owned by Tower Holdings, and therefore it 
is their responsibility to maintain the goat population under the conditions of their lease 
agreements. LSC did confirm that Natural Resource Management personnel from LSC are sent to 
the island to manage pests. Other pests mentioned included cane toads, possums and fly 
infestations, which worsened between periods of waste removal to the mainland. 

LSC has received funding under the QCoast2100 program to conduct the Livingstone Coastal 
Hazards Adaptation Strategy Project (CHAS). The QCoast2100 program assists local 
governments in responding to the potential impacts of coastal hazards and climate change. It 
facilitates the development of high-quality information enabling defensible, timely and effective 
local adaptation decision-making through access to tools, technical and expert support and grants 
for eligible councils. The Program has been funded by DES (total of $12m) and will be delivered by 

 
13 https://getinvolved.livingstone.qld.gov.au/livingstone-coastal-hazards-adaption-strategy/photos/53425  
14 https://app.longpaddock.qld.gov.au/dashboard/#responseTab2  

https://getinvolved.livingstone.qld.gov.au/livingstone-coastal-hazards-adaption-strategy/photos/53425
https://app.longpaddock.qld.gov.au/dashboard/#responseTab2
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the Local Government Association of Queensland (LGAQ)15. LSC has commenced the third 
phase, a life-of-project Stakeholder Communication and Engagement Plan, which will inform 
phase four, a scope of coastal hazard issues for the Capricorn Coast. This will result in refined 
Storm Tide Hazard and Erosion Prone Area information and mapping; and also, identification, 
valuation and mapping of key coastal assets. Locals can complete a survey to assist developing 
an understanding of how coastal hazards affect the local area and identify the assets which may 
be affected16. More information on the CHAS project can be found at LSC’s community pop-up 
events and the Coastal Hazards Adaptation Strategy Project Get Involved webpage17. 

Island Mode 

All stakeholders interviewed were asked how long they thought they could survive in ‘island mode’. 
This is defined as operating without mainland support for energy, water, waste, food and 
communications. For stakeholders with businesses, the answer varied depending on if they were 
still operating their business (Scenario 1) or not (Scenario 2). In the assumption that they would 
not be operating, their estimates increased dramatically. The responses have been graphed below 
(Figure 32). It should be noted that the exact duration for which they can operate in island mode 
varies depending on supply shipments, warning notice and fresh food availability. It was observed 
that stakeholders were reacting to cyclones (or other disaster events) as they occurred, rather than 
preparing in advance. It was noted however that stakeholders stockpile supplies such as food and 
fuel, as it is cheaper to buy in bulk, which improves their resilience, in case of a disaster. This 
demonstrates that stakeholders on island are familiar with operating independently from the 
mainland and would be prepared to do so into the future. 

 

Figure 32. Island Mode Responses (months).18 

 

 
15 http://www.livingstone.qld.gov.au/1335/QCoast2100   
16 https://getinvolved.livingstone.qld.gov.au/livingstone-coastal-hazards-adaption-strategy  
17 https://getinvolved.livingstone.qld.gov.au 
18 Data not provided by all stakeholders 
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4.8.2. Insurance 
All island stakeholders had insurance, although the majority were not aware of the extent that it 
covered weather-related events or impacts. One stakeholder interviewed was certain that they 
were covered for cyclones in their insurance.  

One of the resort owners only holds 3rd party liability insurance due to increased premiums since 
approximately 2009. 

4.8.3. Evacuation 
There was no consensus as to evacuation during a cyclone event. Several different approaches 
were expressed. These include: 

• using a large concrete hall at the closed GKI Resort that acts as a bunker  
• staying in their house 
• individual home-built bomb shelters 
• immediate evacuation if the boats were operating  

One of the transport operators used to run the evacuation services when the GKI Resort was 
operating. They will still operate when a warning is issued, but they do not run in high winds (over 
34 knots).  

4.8.4. Financial 
The business and resort owners interviewed had plans for expansion. This expansion was either 
an increase in their solar PV systems or renovations to increase their trade capacity. They stated 
that for their plans to commence, they would need to wait for the development of the new GKI 
resort to either be approved or commence construction. Without the additional trade and visitation, 
they would either be unable to raise the capital required for investment or would never see a 
return. One business owner stated, “we are all just holding on, we need a development if we’re 
going to survive”. 

Island stakeholders were interested in any incentives, initiatives or programs relating to energy, 
water, waste or resilience programs. 

4.8.5. Social 
Multiple stakeholders noted that there are currently no active on-island community groups. Some 
residents are members of Facebook groups campaigning against developments on GKI. There 
have been on-island community groups in the past, however observations and comments during 
the on-site assessment indicated that the community is in a divided state. Some stakeholders 
stated in their interviews that they did not talk to their neighbours. 

Two of the key points of division between residents raised during most interviews was that many 
disagree with the sand relocation project and how the waste collection services on-island are 
managed. Their main concerns with both issues were the health and aesthetics of the island. 
There is common consensus among residents that they will welcome greater council involvement 
and management of the island’s shared areas and services. 
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A common theme from all those interviewed was their love for the nature and beauty of GKI, and 
how proud they were to be taking care of it by having as small a footprint as they could. 

Based on these observations, it should be noted that island-wide options presented need to have 
majority community buy-in and support to be effective. 

 Whole-of-island emissions profile 

 
Total carbon emissions for Great Keppel Island are equivalent to the emissions from 623 light 

duty cars per year. 

 

Using the sustainability assessment findings, a whole-of-island emissions estimate was created. 
Using the proprietary MyEarthCheck software, the emissions from the liquid fuels, electricity 
consumption and waste disposed were estimated. This was calculated to be 1,945 tonnes of 
carbon dioxide equivalent (tCO2-e) annually. 

The total emissions include the whole island operations including residents, businesses, resorts 
and transport as well as the properties not audited by using the estimated energy consumption as 
described previously. 

Figure 33 displays the emissions profile for the whole island by emissions source. These 
emissions are produced from ferries / barges at 36.3% (706 tCO2-e), diesel and petrol generators 
and LPG follow closely at 35.8% (696 tCO2-e). Waste sent to landfill sits at 25.7% (500 tCO2-e). 
The remaining emissions are from on-site wastewater treatment (10 tCO2-e), motor vehicles (27 
tCO2-e) and incinerated waste (5 tCO2-e) 

 

Figure 33. Emissions profile for GKI (including transport emissions). 
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 Proposed development 
EarthCheck has used the proposed development plans to estimate the potential future resort 
energy, water and waste consumption and a corresponding emission value. This was done by 
comparing the planned GKI Resort with similar resorts within Australia and globally. Note that 
these figures are in addition to the current emissions and energy, water and waste consumption. 
These figures were used to inform the options analysis and the development of business cases.  

Table 7 provides an overview of the projected estimates of resource consumption for different 
components of the proposed development. 

Table 7. Projected estimations for the proposed resort development, calculated by EarthCheck. 

Activity Size Activity 
Measure (AM) 

Energy 
Consumption  

(GJ) 

Emissions 
(tCO2-e) 

Water 
Consumption 

(kL) 

Waste 
sent to 
landfill 

(t) 

Beach Front 

Hotel 

250 rooms 233,376 Guest 

Nights 

31,039 7.3 69,779 1.7 

Luxury 

Apartments 

300 rooms 537,518 Guest 

Nights 

81,699 14.5 297,550 7.2 

Luxury Villas 285 rooms 315,706 Guest 

Nights 

104,656 14.2 281,294 2.3 

Display & 

Retail 

9,000 m2 9,000 m2 16,218 2.1 21,324 0.4 

Marina 250 berths Berth 

Occupancy 

Days 

0 0 0 0 

 

Airport Regional 

(small) 

 3,601 m2 / 

187,702 

Passengers 

2,514 4.1 1,986  2.1 

Ferry Existing 13,938,684 

Revenue 

Passenger 

Kilometres 

125,444 7.1 9,757 1.5 

Total   361,570 49.3 681,690 15.2 

 

Figure 34 shows that the proposed additional ferry services will consume the largest proportion 
(35%) of total energy as part of the new resort development, followed closely by the Luxury Villas 
(29%) and the Luxury Apartments (23%). 
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Figure 34. Total estimated energy consumption (%) for proposed resort development split by activity. 

The highest consumption of water is expected to be the Luxury Apartments (43.6%) and Luxury 
Villas (41.3%). The Beach Front Hotel is expected to be considerably lower (10.2%) and the 
Display & Retail precinct (3.1%), Ferry (1.4%) and airport (0.3%) are minimal in comparison 
(Figure 35). 

 

Figure 35. Total estimated water consumption (%) for proposed resort development split by activity. 

The Luxury Apartments are predicted to be the source of almost half (47%) of total generated 
waste, followed by the Luxury Villas (15%) and then the Airport (14%). The Beach Front Hotel and 
Ferry are expected to generate similar amounts of waste (11% and 10% respectively) with the 
Display and Retail Precinct generating 3% of the total waste (Figure 36). 

Beach front hotel, 
8%

Luxury apartments, 
23%

Luxury villas, 29%
Display and retail, 

4%

Airport, 1%

Ferry, 35%

Beach front hotel, 
10%

Luxury apartments, 
44%

Luxury villas, 41%

Display and retail, 
3%

Airport, 0.3% Ferry, 1%



Decarbonisation of Great Keppel Island  

Decarbonising GKI – final report 46 © Energetics Pty Ltd 2021 

  

Figure 36. Total estimated waste generation (%) for proposed resort development split by activity. 

A carbon footprint for the proposed resort development can be estimated based on energy 
consumption and waste production (Figure 37). The two largest carbon producers under the 
proposed development are predicted to be the Luxury Apartments (30%) and the Luxury Villas 
(29%), followed by the Beach Front Hotel (15%) and the Ferry (14%). The Airport and Display & 
Retail Precinct are the lowest contributors with 8% and 4% respectively.  

 

Figure 37. Total predicted carbon emissions (%) for proposed resort development split by activity. 

Overall, the proposed resort development is estimated to have a potential increase in annual 
resource consumption on GKI, summarised above, However, there is significant scope through 
design, planning and good operational practice to mitigate and reduce impact. It should be noted 
that decarbonisation efforts proposed in this report will look different, should the resort 
development go ahead and could maximise the redesign of the island and its potential for quality 
design.  

 Summary 
It was clear from most interviews conducted that the residents of the island believe they are 
performing as efficiently as possible to live on-island, due to their off-grid status.  
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The key findings from the sustainability assessment were: 

 

Energy efficiency is well understood, accepted and aspired to by stakeholders, with 
many undergoing the transition to LEDs and most stakeholders utilising solar, 
supported by batteries.  

 

Water conservation is well understood and practiced among most stakeholders. The 
importance and necessity of water conservation is due to the volatile salinity of bore 
water and the limited rainfall capture opportunities. 

 

Mindfulness regarding waste generation and disposal was also highly considered 
amongst island stakeholders due to the limited public collection facilities and high cost 
of transportation off-island for disposal. This has been a consistent finding from the 
GBR resort decarbonisation project. 

 

Businesses and residents seemed to lead the way in responsible sourcing of 
materials, in particular, not providing straws or plastic cutlery.  

 

The community came across as divided which was confirmed by island stakeholders 
during interviews and workshops. This will be a barrier to any future projects or 
developments on-island resulting from this project as clear consensus may be hard to 
reach among the on-island stakeholders.  

 

Stakeholders didn’t see cyclones and bushfires as a threat to their resilience, but 
raised concerns over man-made impacts on the island, such as sand erosion, goat 
populations and increased intensity of climate related events such as droughts as a 
threat to their resilience.  

The sustainability assessment revealed a range of key concerns among the on-island 
stakeholders, which have been categorised into these topic areas: 

• Erosion along Putney Beach and Fisherman’s Beach (resilience) 
• Waste management and collection (waste) 
• Environmental impact of potential future resort development (energy, resilience) 
• Pest management on-island, in particular the goat population (resilience) 
• Saltwater intrusion during droughts and storms, and over extraction of water from the under-

island aquifer (water, resilience) 
 
These topics are further explored in the following sections. 
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 Options assessment 

5.1. Introduction 
Based on the sustainability assessment findings, desktop research as well as industry knowledge, 
Energetics developed a comprehensive list of 118 opportunities that could aid in the 
decarbonisation and resilience of GKI. Several methods were then used to produce a shortlist that 
was tested at stakeholder workshops and presentations. 

The most favoured options (or those providing the highest weighted scores) following the 
stakeholder consultation process were then refined into business cases in the next stage of the 
project. 

5.2. Options analysis 
The following sections outline the methodology undertaken for the Options Analysis phase of the 
program. The aim of this phase was to develop and analyse a list of options that could be taken to 
community engagement sessions for review and feedback. 

A summary of the methodology can be seen in Figure 38.  

 

Figure 38. Options analysis methodology. 

5.2.1. Comprehensive list development 
A comprehensive list of options was generated to capture all opportunities across energy, water, 
waste, transport and resilience. The comprehensive list considered the specific circumstances 
applicable to GKI raised during the sustainability assessment findings and the consumption profile 
for the island. The options listed were high level, based on various technologies spanning energy 
efficiency, energy generation, waste reduction and recycling opportunities, water production and 
wastewater treatment, transport options and wider resilience options. The generic technology 
options were generally treated as a single option unless significant differences required separate 
business case development. 

5.2.2. Screening process 
As the initial list was extensive (118 options) a preliminary screening approach was taken to 
produce a truncated list for stakeholder consultation.  

Comprehensive 
list

(118 options)

Screening 
process

Short list
(44 options) 

Workshop 1
Business cases 

(21 options)
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The preliminary rankings were based on the weighted scorecard criteria outlined in Table 8. Each 
option was scored against each of the screening criteria. 
It should be noted that as each option is generic, these 
scores were based on the “maximum potential” for that 
category (Box 1). Each option was also screened based 
on whether it was technically feasible for implementation 
on GKI. This was a yes or no selection. 33 options were 
deemed unfeasible and removed. 

The full list of 118 options along with the detailed scores 
is provided in Appendix C. 

 

 

Box 1: Score example 
For example: solar PV farms with 
battery storage have the potential 
for complete decarbonisation of 
electricity supply (scoring 5) while 
switching to LPG generators, 
however efficient, will provide a 
lower level of decarbonisation 
(scoring 2). 
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Table 8. Score criteria and weighting for options assessment.  

Score Weighting 0 
(Very low) 

1 
(Low) 

2 
(Medium) 

3 
(Medium high) 

4 
(High) 

5 
(Very high) 

Carbon 
savings 

8 
Emissions 
increase 

No emissions 
reduction 

5 - 30% emissions 
reduction 

30 - 55% 
emissions 
reduction 

55 - 80% 
emissions 
reductions 

80 - 100% 
emissions 
reductions 

Financial 
payback 

5 > 15 years 10 to 15 years 5 to 10 years 2.5 to 5 years 1 to 2.5 years Less than a year 

Capital 
investment 

5 
Very high cost 
(>$5mill) 

High cost ($250k-
$5mill) 

Medium to high 
cost ($100k - 
$250k) 

Medium to low 
cost ($20k - 
$100k) 

Low cost ($5k - 
$20k) 

Low to no cost (< 
$5k) 

Risk19 8 
Unacceptable 
risk 

Significant risk High risk Medium risk Low risk No risk 

Resilience 8 
Reduced 
resilience 

No improvements 
Small 
improvements 

Modest 
improvements 

High levels of 
improvement 

Significant 
improvements 

Self-
sufficiency 
improvement 

2 

Significant 
increased 
reliance on 
mainland 

Modest increased 
reliance on 
mainland 

No change in self 
sufficiency 

Slight increase in 
self sufficiency 

Modest increase 
in self sufficiency 

Significant 
increase in self 
sufficiency 

Social 
acceptance 

7 
No acceptance, 
stakeholders 
annoyed 

0 - 20% 
stakeholder 
acceptance 

20 - 40% 
stakeholder 
acceptance 

40 - 60% 
stakeholder 
acceptance 

60 - 80% 
stakeholder 
acceptance 

80 - 100% 
stakeholder 
acceptance 

Technical 
feasibility 

6 Concept Research level 
Early 
commercialisation 

New to market 
Many years in 
market 

Significant market 
competition 

 
19 Risk includes both physical and financial risk 
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It is important to note that the sustainability assessment found some options were already being 
taken up in part, such as LED lighting and solar PV. Therefore, the overall decarbonisation 
potential for each option was assessed on its ability to further improve GKI’s emissions profile. 
Generally, the sustainability assessment found that energy efficiency on GKI was mature and well 
established, and as such the opportunity for some of these options was scored accordingly. 

Energetics then reviewed these options with the Queensland Government Agencies to test the 
options assessment findings. 

5.2.3. Shortlist development 
Any option that scored above 50% in the screening process was progressed to the shortlist. This 
process identified 40 opportunities to be progressed to the stakeholder assessment stage. Eight of 
these 40 were considered to be recommendations. These recommendations were not suitable for 
business case development as they did not have specific resilience or decarbonisation potential 
but were included as best practice guidelines. 

An additional four opportunities that scored below 50%, were progressed to the stakeholder 
assessment stage based on consultation with Queensland Government Agencies. Therefore, a 
total of 44 options were progressed to the initial stakeholder workshops. 

These shortlisted options were split into the six thematic categories: 

• Energy generation 
• Energy efficiency 
• Waste 
• Water 
• Transport 
• Resilience 

5.2.4. Shortlisted option categories 
The six thematic categories are summarised in more detail below. 

Energy generation 

Energy generation options include electricity generation technologies and hot water systems. 
These options can be renewable, fossil fuel based or a portion of the two. Of the renewable energy 
sources available, solar, hydrogen-based fuels or bio/renewable fuels are the most viable options. 
This is based on our experience with current technology maturity and stakeholder social 
acceptance. Other renewable options have been included but typically do not proceed due to 
barriers such as: 

• Wind: average wind speed20 is low (7m/s) and turbines will disrupt natural beauty of island 
• Geothermal: high water table and lack of volcanic activity 
• Wave or tidal: possible disruption to tourism and pristine ecosystems 
• Biomass: high transport cost and insufficient area for cultivation on-island 

 
20 AREMI, Australian Renewable Energy Mapping Infrastructure 
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While other renewable energy sources such as waste-to-energy and methane capture from 
sewage treatment can play a supporting role, they are unable to act as a primary energy source 
for the island. This is due to several reasons such as quantity of fuel stock available, lack of whole-
of-island infrastructure reducing the economic viability of central power plants, and reliability of 
these technology options.  

Energy efficiency 

Most of the residential and business energy demand on-island is estimated to come from 
refrigeration, air-conditioning and hot water. These assumptions are based on interviews and data 
collected in the sustainability assessment. Most residents and businesses are converting to LEDs 
but may have some fluorescent lights still in use, while rainwater and bore water pumps are small-
sized and controlled by float switches.  

Future resort development incorporates energy efficiency, with high efficiency equipment part of 
the 2009 GKI EIS. The EIS also included plans to develop an island-specific architectural code for 
all buildings within the GKI Revitalisation Plan.  

Waste 

Most residents and businesses on the island work to minimise waste generated due to the limited 
capacity of waste collection services from their properties and the additional transport costs 
required if they generate more waste. Visitors to the island are less likely to minimise waste 
generated as they are not exposed to the costs of waste transport (there is no levy on visitors) and 
there are minimal educational billboards or other signage on the island to educate them.  

Water 

Water for residents and businesses (except Hideaway) is mainly sourced from rainwater and bore 
water, with relatively small-sized pumps. Drinking water for guests at Hideaway is delivered via 
barge from the mainland while restaurant businesses on-island also provide bottled water for 
purchase. Water used for showers and irrigation is sourced mainly from bore water. Therefore, 
carbon emissions from water on GKI are relatively low. 

The water table on-island is unable to support any water drawn above the current resort’s capacity 
(Hideaway and Holiday Village) as evidenced by records of the water table running dry when the 
old resort drew too much water. This was resolved by the closing of the old resort.  

Transport 

The road network on-island is limited and currently consists mainly of unsealed roads21. All visitors 
and most residents currently travel to the island by ferry together with all supply drops. All 
residents and businesses on-island have at least one personal land vehicle (diesel or petrol) 
primarily for transporting supplies. 

Resilience 

Currently, beach erosion on Putney Beach is a major concern for the majority of stakeholders 
interviewed, and droughts are of increasing concern. There is some concern regarding feral animal 
populations (goats, possums and cane toads). While cyclones have led to insurance premiums 

 
21 There is currently no road access across or around the island 
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being raised considerably for residents and businesses in recent years, damage due to cyclones 
and other natural disasters has been minimal.  

The island community is currently divided with no active community groups and this plays a role in 
the relationship with and involvement of LSC with respect to island management. There was 
consensus among residents that greater LSC involvement and management support would be 
welcomed. A positive outcome would be for a destination organisation or community and/or 
business group to be established who could work effectively with LSC to produce beneficial 
outcomes for the island community. 

Should the resort development proceed, the EIS states that there will be key resilience measures 
implemented for the land held by the new resort. While current measures are restricted to land 
held by the resort, the EIS also maintains the opportunity to integrate the final versions of these 
measures with the current community via consultation with relevant services (e.g. Rural Fire 
Service)22. These measures include: 

• Disaster management plans for land held by the resort will be developed, and all staff 
inducted.23  

• Weed and pest management plans for land held by the resort will be developed and 
implemented.24  

• All bore water use for land held by the new resort will be metered and recorded.25  
• New resort will have an Environmental Manager to monitor and audit coastal changes.26  
• A new marina is expected to reduce Putney Beach erosion.27  

5.3. Options analysis summary 
Figure 39 shows the 44 shortlisted opportunities broken down by category. It highlights that energy 
efficiency, transport and waste may offer a larger number of opportunities for decarbonisation on 
GKI. Energy generation is limited to solar PV with or without batteries. 

 
Figure 39. Total options by category. 

 
22 Chapter 6 Hazard and Risk, GKI Revitalisation Plan EIS 2011 
23 Chapter 6 Hazard and Risk, GKI Revitalisation Plan EIS 2011 
24 Appendix O – Environmental Management Plan, GKI Revitalisation Plan EIS 2011 
25 Appendix AN – Water Cycle Management Report, GKI Revitalisation Plan EIS 2011 
26 Appendix O – Environmental Management Plan, GKI Revitalisation Plan EIS 2011 
27 Appendix Y – Coastal Environmental Technical Report, GKI Revitalisation Plan EIS 2011 
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The shortlist of 44 options is presented below in Table 9.The full list of 118 options along with the 
detailed scores is provided in Appendix C. The options listed below were tested during stakeholder 
workshops, which is outlined in Section 6. 

Table 9. Options summary. 

Energy Efficiency  
Cluster purchase of small-scale energy 
control systems 

Upgrade to high efficiency hot water systems 

LED uptake enhancing incentive scheme Upgrade to high efficiency AC units 

Energy efficiency education Existing building improvements (air flow) 

LED cluster purchase for stakeholders Existing building improvements (insulation) 

Upgrade to high efficiency refrigeration units  

Energy Generation  

Rooftop solar PV only Renewable diesel 

Ground-mounted solar PV farm with battery 
storage 

Ground-mounted solar PV farm with battery 
and hydrogen storage 

Rooftop solar PV and battery Solar hot water 

Resilience  
Establishing destination organisation or 
community group 

Clustered / whole-of-island insurance 

Cyclone rating assessment Whole island resilience plan 

Overall beach erosion plan Resilience education 

Bush fire management plan  

Transport  
Education on vehicle efficiency & use Bicycles and other active transport 

Incentives for longer visitor stays Biofuels for transport use 

Incentive scheme for high efficiency vehicles 
(marine) 

Incentive scheme for high efficiency vehicles 
(road) 

Electric vehicles (EV) (marine) Infrastructure upgrade (roads) 

Electric vehicles (EV) (on-island)  

Waste  
Soil conditioner from septic systems - output 
used for revegetation & fertiliser 

Soil conditioner from STP - output used for 
revegetation & fertiliser 

Waste reduction education Upgrade of Hideaway STP 

Composting - island wide compost Glass crusher 

Biodigester for green waste and cardboard Composting - incentive scheme 

Bioplastic/paper disposable items cluster 
purchasing scheme 

 

Water  
Water efficiency education High efficiency new water pumps 

Variable speed drives (VSDs) for new water 
pumps 

Ground water extraction - high efficiency 
pumps 
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 Key stakeholder consultation 
(decarbonisation options) 

 Workshop approach 
The list of 44 options provided in Table 9 was tested at two public workshops, which included 
stakeholders identified during the site visit and sustainability assessment conducted on 11th and 
12th March 2019. These workshops were held in Yeppoon and on GKI to engage the community 
and wider stakeholder groups28. To ensure all stakeholders were given the opportunity to provide 
feedback, an online feedback form was provided to all residents and ratepayers including those 
who were unable to attend in person and also to those who attended, providing additional 
opportunities for feedback. 

The workshop held in Yeppoon was based on a marketplace engagement approach. The GKI 
session was an informal drop-in approach to provide flexibility in attending the workshops. 

The marketplace engagement approach was used as it is a successful tool to promote innovation 
and is used for development work and site-based project teams. It has a number of 
advantages over the traditional PowerPoint and verbally dominated facilitation methods. 

• All information was displayed at the same time so that participants could scan the content at 
their own pace. 

• Information was left exposed so that participants could cross reference information, make 
links and draw their own conclusions during the workshop as well as during later discussions. 

• Participants were encouraged to review and complete the picture by adding comments and 
questions so that they could engage with the content to make sure that everyone was better 
informed. 

• The process was highly visual and tactile to stimulate innovative thinking and problem solving. 
• The process was highly structured with open questions, yet the group worked informally with 

high levels of freedom thereby realising high levels of ownership and commitment to 
outcomes. 

 
The marketplace approach was based on four underpinning activities: 
• Activity 1: presentation of information referred to as the market phase. Participants 

familiarised themselves with the content presented. They were asked to add comments or 
indicate where they would like more explanation. A plenary session followed where their 
comments and questions were clarified but not yet evaluated. 

• Activity 2 was the application of the knowledge presented. Participants provided 
contextual information, responded to or generated specific questions e.g. what additional 
information would you like to provide to the project team? 

• Activity 3 is the evaluation phase where options were considered, priorities and guidelines 
to inform solutions could be identified 

 
28 The photos presented below are of the Yeppoon workshop only, however the same process and format was used both 
on-island and online 
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• Activity 4 is the action planning phase where participants take ownership of the outcomes 
(questions or guidelines / design briefs) and commit to action plans.  

The purpose of these workshops was to: 

• inform the GKI business/community of the initial assessment findings and provide context for 
the opportunity assessment so that stakeholder confidence in the progress is realised 

• get input and views from the different stakeholder groups as to their preferences on the 
proposed options for decarbonisation of GKI across energy, water, waste and transport 
including resilience improvements 

• test the feasibility and stakeholders’ preference of the 44 top scoring options  
• illuminate the relative value of each opportunity type in environmental and business terms so 

that participants could support the identification of up to 25 preferred opportunities applied to 
GKI facilities to inform business cases. 

 Activity 1 – initial benchmarking 
The initial part of the workshop was to understand the attendees’ motivation and view of current 
sustainability performance. Some of the reasons that attendees offered for participating in the 
workshop included: 

• Our GKI business needs assistance in reducing costs and waste i.e. funding support 
• To get a better understanding of the project / Understand the decarbonisation project 
• To get money to decarbonise  
• Interested in waste management, solar, beach management, water management, recycling 
• Recreational visitor, informal ‘tour guide’ to our visitors from overseas or other states, 

environmentalist and lover of the marine environment. 

As part of the initial stage, the attendees were asked: 

How well do you think GKI is performing in terms of sustainability and climate 
change and what is this picture telling us? 

The responses to this question (Figure 40) and reasoning provided an insight into the perception 
of the island’s current performance.  As shown in Figure 40, perceptions of performance vary 
widely between stakeholders. 
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Figure 40. Stakeholder response. 

The reasons for this spread were noted to include: 

• Not comfortable/ different ideas on what sustainability is 
• Government interference 
• Different stakeholders with different views and no consensus 
• Lots of stakeholders, different views and experience 
• All needs improvement – water quality 

 Activity 2 – Testing our assumptions and findings 
The sustainability audit assumptions and results were presented. These were tested and clarified 
by the workshop attendees. Three stickers were used to express the feedback, described below 
and shown in Figure 41: 

• Hearts – Agreement and/or really glad this has been acknowledged 
• Question mark – Assumption or result clarification from Energetics and EarthCheck required 
• Lightning bolts – Disagreement or additional information from the stakeholders must be 

included 
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Figure 41. Assumption and findings testing. 

This additional information was gathered and was used to update or refine the sustainability 
assessment and to inform the options to be developed into the business cases presented in 
Section 7. The “?” stickers were addressed with all questions answered by the project team. In 
general, it was found that our assumptions and findings aligned well with the stakeholders’ 
perception of the island with no significant changes required to the sustainability assessment. The 
detailed comments are collated in Appendix E.  

Some noteworthy comments from the attendees include: 

• Avoid over development and find the balance 
• Make GKI an example of a healthy system 
• Reduce carbon footprint and operating costs 
• To see sustainable progress on the island while creating opportunity for local businesses 
• Consider proposed resort capacity 
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 Activity 3 – options preferences 
The attendees were invited to provide their feedback on the preferred decarbonisation options by 
identifying their favourite ones (Figure 42), and to further provide recommendations, barriers and 
key contacts for the options. 

Each attendee was provided with seven stickers for the rating of preferred options. These were 
separated in to two groups: 

• Red – owner/investor/resident 
• Green – wider stakeholder/support/administrator 
 

 

Figure 42. Options preferences. 

Stickers against each option were added up whereby the red stickers were assigned double 
weighting compared to the green ones. Some of the recommendations also included nomination of 
additional options. The results of this analysis are summarised in Figure 43 and section 6.5.1. 

Option preference results: 

• The top options selected were within the resilience, energy generation and waste categories 
• Votes were received from the mainland workshop (79), on-island pop-up (66) and online (29) 

40 out of 48 options received at least one vote highlighting the range of interests of the 
stakeholders 

• Top five options were: Overall beach erosion plan including Putney beach, Rooftop solar PV 
and battery, Whole island resilience plan, Ground-mounted solar PV farm with battery storage 
and composting – island wide compost. 
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 Activity 4 – action planning 
The participants were invited to provide additional contacts or key players and identify any barriers 
or guidelines. They were also encouraged to suggest the next steps. 

The barriers, guidelines and key contacts have been incorporated in the business cases and are 
further detailed in Appendix F. 

Key recommendations included improving waste management, increasing support from LSC and 
clarifying the impact from the GKI Rejuvenation  

6.5.1. Project summary 
Figure 43 shows the results of the preference activity (additional information provided in Appendix 
D). As a number of these options are applicable to different stakeholder groups, and will present 
different business case results, the final list of options that were taken to business cases is 
presented in Figure 44. 

 

Figure 43. Preferences summary. 
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Figure 44. Business cases. 

The outcome of the workshop assisted Energetics in prioritising options for business case 
development.  

  

Energy Generation
Roof top solar PV and battery 

(individual households and 
businesses)

Roof top solar PV and battery 
(existing resorts)

Ground-mounted solar PV farm with 
battery storage

Renewable Diesel (individual 
households and businesses)
Renewable Diesel (resorts)

Energy efficiency
Insulation in existing buildings

Air flow improvements (in existing 
buildings)

Water
Bore pump installation

Water & Waste efficiency education

Waste
Island wide compost

Upgrade of existing sewage 
treatment plant (STP)

Soil conditioner from septic tanks or 
STP

Biodigester for green waste and 
cardboard

Glass Crusher

Transport
Renewable Diesel (marine transport 

operators)
Electric vessels (Marine EVs)

Incentives for low impact vehicles 
(on-island)

Transport infrastructure upgrade

Resilience
Whole-of-island resilience plan

Overall beach erosion plan 
(including Putney beach)

Bushfire management plan
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 Draft business case development 

The aim of the business cases was to enable residents, owners of related businesses and LSC to 
make more informed investment decisions that support the overall goal of this project. 

Using the findings from the sustainability assessment, alongside the input from the 
decarbonisation options workshop, the 21 draft business cases shown in Figure 44 were 
developed. These business cases were developed using capital costs based on industry standard 
values, engagement with suppliers and equipment providers or in discussion with the Queensland 
Government and LSC. Operating costs / savings were based on estimated diesel, petrol or other 
fuel costs and estimated operation and maintenance costs. These assumptions are presented in 
Appendix I. The other categories included in the business cases were completed using input from 
industry, government and desktop research. 

The information included in each of the business cases aimed to provide the island stakeholders 
with a complete picture of the opportunity and a series of recommendations and next steps to 
implement. As part of the research used to develop the business cases, any barriers, and funding 
options identified were also included. A simple risk table was provided in each business case to 
highlight key risks. 

The business cases were structured in a consistent manner to enable easy comparison. The 
categories included were: 

• Definition – Definition of the opportunity and scope 
• Category – Which of the key thematic themes the business case is applicable to 
• Solution – Simple description of the solution 
• Target stakeholder group – Which organisation or stakeholder group the business case is 

applicable to 
• Summary – overview of the opportunity  
• Business case results – Financial and emissions costs and savings results 
• Co-benefits – Other non-financial benefits in implementing the business case 
• Identification of recommendations – Recommended actions to further the business case 
• Identification of barriers – Is there anything that may hinder the implementation 
• Identification of risks – simple risk table highlighting technical, implementation, financial, and 

natural disaster risks including the reduction in benefits. 
• Financing options – Any funds, grants or loans applicable for the business case 
• Clustering / project alignment opportunities – Any knowledge sharing opportunities or 

potential to form buying groups 
• Next steps – The next step for the stakeholder group to progress the business case 
• Result – Considers financial returns, carbon reduction potential, barriers and risks and wider 

resilience implications for GKI. Green = positive result, Orange = potentially viable, Red = Not 
recommended. 

Each business case presented cost / savings both for individual stakeholders and on a whole-of-
island basis. The findings from the sustainability assessment were used to define the number of 
stakeholders included in each business case. 



Decarbonisation of Great Keppel Island  

Decarbonising GKI – final report 63 © Energetics Pty Ltd 2021 

During the development of the business cases it was identified that some of the business cases 
had multiple solutions. An example of a business case with multiple solution was sustainability 
education (business case 10). This business case included 10.1 – Energy, 10.2 – Water and 10.3 
– Waste. These were assessed separately as they have different solutions, costs and savings both 
financial and emissions. It was also found that installing solar pumps instead of high efficiency 
pump options provided a better result for GKI. Therefore, this option has been renamed “solar bore 
pump installation” and included in the business cases. 

The assumptions, findings and results were tested as part of the key business case stakeholder 
consultation described in section 8. 
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 Key stakeholder consultation (Business 
cases) 

 Business case workshop 
Two public drop-in sessions were held on 8th and 9th of April one in Yeppoon and one on GKI. At 
these sessions, the 21 draft business cases were presented for feedback (Figure 45 to Figure 47). 
Feedback was sought on each business case and the general assumptions used. This was done 
via a structured feedback form provided at the workshop and via email to those who were unable 
to attend. The form sought feedback on: 

• Recommendations - additional recommendations or next steps to advance the business 
cases 

• Co-benefits - additional benefits to the island / region that are non-financial 
• Barriers - anything that will hinder this business case from being implemented 
• Assumptions - a number of financial, and non-financial assumptions were made in the 

business cases. 
• Clustering - knowledge share opportunity with other islands or opportunities to form a buying 

group 
• Risk assessment – key findings and assumptions 
• Other - any other comments or advise 

These forms were collected, and the comments incorporated into the relevant business case and 
risk assessment (Appendix G). 

The general assumptions used in the business cases are provided in Appendix I, with assumptions 
specific to each business case included on the relevant pages below. 

 

Figure 45. Business case drop-in: GKI. 

 

Figure 46. Business case presentation. 



Decarbonisation of Great Keppel Island  

Decarbonising GKI – final report 65 © Energetics Pty Ltd 2021 

 

Figure 47. Business case drop-in: Yeppoon. 

 

 

In general, the business case workshops found that the assumptions used in the risk assessment 
and business cases were correct. The input provided by the stakeholders, further expanded the 
findings included in this report. 
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 Risk assessment 

EarthCheck conducted a high-level whole-of-island Risk Assessment using the results of the 
Sustainability Assessment. The aim of the risk assessment was to inform LSC and key 
stakeholders for any future action plan for GKI and where to focus their efforts. 

 The Risk Assessment was based on the EarthCheck Destination Standard’s29 12 Key 
Performance Areas for Destinations, which were used as a base to identify risk aspects: 

1. Energy efficiency, conservation and management 
2. Greenhouse gas emissions 
3. Air quality protection and noise control 
4. Management of freshwater resources 
5. Wastewater management, drainage and streams 
6. Ecosystem conservation and management 
7. Land use planning and development 
8. Transport 
9. Solid Waste Management 
10. Management of environmentally harmful substances 
11. Cultural and Social Management 
12. Economic Management 

A resilience Key Performance Area has been added to cover the scope of the contracted project.  

The risk assessment provided a list of threats (considering the whole-of-island), current mitigation 
efforts and the likelihood and the severity of each aspect to provide a risk evaluation. 

To present and test our findings and understanding of risk to the island, the likelihood and severity 
of each risk were considered and weighted from one (1) to five (5), 1 being the lowest and 5 being 
the highest. Stakeholders were able to provide comments on the proposed ratings and add 
feedback during the Business Case drop-in sessions. Additionally, the current risk minimisation or 
mitigation strategies were summarised for the whole-of-island and tested at the business case 
workshops. The risk assessment was then finalised based on feedback received and should be 
used as a tool for island stakeholders in the implementation of any business cases or future 
developments on-island. The risk assessment is provided in Appendix H. 

During the business case workshop, stakeholders were asked to verify the overall level of risk, the 
aspect identified during the sustainability assessment, and the likelihood of an event occurring. 
The following definitions were provided to stakeholders to assist with the verification.  

Risk is the chance of an environmental, cultural, social and/or economic impact happening as a 
result of the activities undertaken by or presence of a Destination. 

Aspect is an element of the Destination that interacts or has the potential to interact with the 
environment, cultural/social activities and/or the economy. 

 
29 https://earthcheck.org/media/49398/earthcheck-destination-standard-version-20-jan-2015.pdf 

https://earthcheck.org/media/49398/earthcheck-destination-standard-version-20-jan-2015.pdf
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Likelihood can be described as frequency or probability of the risk occurring.  

Table 10. Risk likelihood. 

Category Definition 

1 Rare: Impact would occur only in exceptional circumstances. 

2 Unlikely/Annually: Impact could occur but is not expected or will occur annually. 

3 Possible/Monthly: Impact could occur or will occur monthly. 

4 Likely/Weekly: Impact will probably occur in most instances 

5 Certain/Daily: Impact is expected to occur in most circumstances or will occur daily. 

 

Severity levels are defined in terms of consequences. It is the amount of damage or harm a risk 
could create. 

Table 11. Risk severity. 

Category Definition 

1 Limited impact to a local area but no long-term effects; no concern or complaints from 
neighbours; no injury to people; no legal nonconformity. 

2 Minor: Localised short to medium term impact; minor contribution to global warming; minor 
and reversible human health impacts treatable with first aid; negative publicity from local 
media; minor breach of legal requirements. 

3 Medium: Localised medium to long term impact; moderate contribution to global warming; 
moderate human health impacts requiring medical treatment; regional media attention; 
moderate breach of legal requirements with a fine. 

4 Major: Widespread damage, medium to long term impact; serious human health impacts; 
state-wide or national attention; major breach of legal requirements; major disruption to 
operations; GKI’s reputation badly tarnished. 

5 Catastrophic: Widespread, irreparable environmental, cultural, social and/or economic 
damage; loss of human life or long-term human health effects; national attention; serious 
litigation. 

 

 

Figure 48. Risk matrix for GKI. 

The results showed that out of the 43 risks identified, all aspects were categorised as either a 
medium (11), high (25) or extreme (7) risk. Key risk areas were identified as energy (6), land use 
planning (6), solid waste management (6), freshwater use (5) and transport (5). The full risk 
assessment can be seen in Appendix H. These results have been used to support the business 
case development. 
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 Business cases 

A final set of 21 business cases were completed, incorporating the feedback from the workshops. 
They are presented in Appendix G. Table 12 summarises key features of each business case: 
capital costs, emission savings, payback period and whether the option was recommended in light 
of these findings. Several business cases overlap with regards to their impact or outcome: e.g. the 
Roof top solar PV and battery (individual households and businesses) (number 4) and Renewable 
Diesel (individual households and businesses) (number 7).  

Some business cases include alternatives, such as Glass crushing, where crushed glass could be 
transported off-island (number 15.1) or used on-island (number 15.2). All alternatives and 
overlapping business cases are presented in Table 12. The 17 best business cases were selected 
for recommendation. 

The whole-of-island risk assessment supports the business cases proposed, as the areas of most 
concern include energy and high reliance on diesel fuel (business cases 4-10), land use planning 
regarding beach erosion and resilience planning (business cases 1 and 2), solid waste 
management regarding storage (business cases 10, 11, 14 and 15) and education, fresh water 
management including water usage (business case 10) and transportation reliance on the 
mainland (business cases 18 and 19). 
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Table 12. Summary of options. 

No. Description Emissions saving 
(tCO2-e /yr.) 

Capital cost 
($) 

Simple 
payback (yr.) 

Recommended 
(Yes/no) 

Reason for recommendation 

1 Whole island resilience plan 0 $150,000 NA  Yes  Improves resilience 

2 Overall beach erosion plan 
(including Putney beach) 

0 $48,000 NA  No  Overlaps with No. 1 

3 Bushfire management plan 0 $36,000 NA  No  Overlaps with No. 1 

4 Roof top solar PV and battery 
(individual households and 
businesses) 

64 $348,000 8.4  Yes  Good carbon and financial savings 

5 Roof top solar PV and battery 
(existing resorts) 

600 $3,626,000 9.3  Yes  Good carbon and financial savings 

6 Ground-mounted solar PV farm with 
battery storage30 

17,300 $124,000,000 11.1  No  High capital costs and installation barriers 

7 Renewable Diesel (individual 
households and businesses)  

101 $0 NA  No  Better financial results achieved through solar 
PV + batteries (Nos 4&5) 

8 Renewable Diesel (resorts)  540 $0 NA  No  Better financial results achieved through solar 
PV + batteries (Nos 4&5) 

9 Solar bore pump installation 2 $78,000 51.4  Yes  Reasonable carbon and financial results 

10.1 Waste efficiency education 47 $9,300 0.6  Yes  Combined business case No. 10 

10.2 Water efficiency education 5 $9,300 2.0  Yes  

10.3 Energy efficiency education 18 $9,300 0.8  Yes  

11 Island wide compost 66 $17,000 0.7  Yes  Good carbon and financial savings 

12.1 Upgrade of existing sewage 
treatment plant (STP) 

2 $756,000 671.2  No  Solar PV option (12.2) provides a better 
result 

12.2 Upgrade of existing sewage 
treatment plant (STP) with solar PV 
and battery 

9 $786,000 139.6  Yes  Better carbon and financial results 

 
30 Includes emissions savings for future resort development as well as existing emissions 
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No. Description Emissions saving 
(tCO2-e /yr.) 

Capital cost 
($) 

Simple 
payback (yr.) 

Recommended 
(Yes/no) 

Reason for recommendation 

13.1 Soil conditioner from STP 0 $112,000 53.0  No  No carbon or financial savings 

13.2 Soil conditioner from septic tank 0 $740,000 184.6  No  No carbon or financial savings 

14 Biodigester for green waste and 
cardboard 

30 $98,000 NA  Yes  Good carbon savings 

15.1 Glass crusher (off-island disposal) 1 $9,000 0.4  No  Better results provided by No.15.2 

15.2 Glass crusher (used on-island) 4 $9,000 0.1  Yes  Good financial and carbon savings 

16 Transport infrastructure upgrade 6 $2,668,000 NA  Yes  Required for resilience and some other 
transport options 

17.1 Incentives for low impact vehicles 
(on island) 

9 $22,000 7.0  No  Better cost of carbon reduction provided by 
No.17.2 

17.2 Incentive scheme for electric 
vehicles (on island) 

28 $130,000 7.0  Yes  Good carbon savings 

18 Electric vessels (Marine EVs) -160 $23,523,000 446.1  No  Better results provided by No.19 

19.1 Renewable Diesel (marine transport 
operators) 

647 $0 NA  Yes  Good carbon savings 

19.2 Biodiesel (marine transport 
operators) 

712 $0 NA  No  Better results provided by 19.1 

20 Insulation in existing buildings 2 $40,000 27.1  Yes  Positive carbon savings 

21.1 Air flow improvements (in existing 
buildings) 

1 $14,000 35.6  Yes  Positive carbon savings 

21.2 Air flow improvements (resorts) 59 $188,000 4.9  Yes  Good carbon and financial savings 

Total (all business cases) 20,093 $157,425,900 - 30  
Total (recommended business cases) 1,588 $8.2m - 17  
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Overall it is estimated that the current emissions from GKI can be reduced by 82% if all the 
recommended options are implemented (Figure 49). This would provide an approximate annual 
saving of $173k (Figure 50) to the GKI community and LSC. This could require an estimated total 
capital investment of $8.2m.  

The waterfall charts presented here provide a cumulative summary of the emissions and financial 
savings for GKI. 

 

Figure 49. Waterfall of emissions savings. 

Figure 50 shows that 14 out of the 17 included business cases provide financial savings. Two 
business cases (No. 1 - resilience plan and No. 14 - biodigester) do not provide easily quantifiable 
monetary saving31. While they may not provide direct financial savings, it is expected that they will 
have positive impact on the island’s resilience performance and emission profile. 

Only the renewable diesel for marine vessels case (No. 19.1) requires annual expenditure32. If the 
marine vessel option is excluded, the total annual savings demonstrated in Figure 50 would 

 
31 It is noted that a successful resilience plan could result in substantial savings such as reduced property damage, loss of 
income etc. However, these savings are not easily quantifiable and have not been included in this report. 
32 On-going annual expenditure may vary as technology and fuel access improves. It is recommended that stakeholders 
review this option periodically and implement it when financially viable. 
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increase from $173k to $634k per annum, but the total emissions savings would decrease from 
82% to 48%. 

  

Figure 50. Waterfall of financial savings. 

 Quick wins 
Three business cases have less than a one-year payback period, with an additional business case 
achieving payback in less than five years. These should be considered as “quick wins” and 
implemented first. These options are estimated to reduce annual emissions by a total of 199 tCO2-
e (equivalent to approximately 10% of the island's total annual emissions). They have a total cost 
of $241,900, and a weighted average payback of 1.4 years. These options are summarised in 
Table 13. 

Table 13. Quick wins. 

Opportunity Annual 
emissions 

saving (tCO2-e) 

 Capital 
expenditure 

($) 

Simple 
payback 

(yrs.) 

15.2. Glass crusher (used on-island) 4 $9,000 0.1 

10.1, 10.2, 10.3. Sustainability 
education 

70 $27,900 0.9 

11. Island wide compost 66 $17,000 0.8 

21.2. Air flow improvements (resorts) 59 $188,000 4.9 

Total / weighted average 199 $241,900 1.433 

 

 
33 Weighted average payback assumes the total investment and saving of the four business cases are implemented as a 
single project 
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 Key barriers 
The key barriers identified through the business case development and consultation were: 

• Limited access to funding / capital: Generally, there is a lack of low-cost business loans to 
provide capital funds. Most stakeholders want to implement the projects but cannot afford to.  

• Uncertain future of GKI Resort: There is also hesitation until the GKI Resort development is 
confirmed. Some businesses are unwilling to invest in additional infrastructure (solar and 
batteries) unless return is ensured with a certain increase in visitors. 

• Multiple stakeholders with different views: As identified in the sustainability assessment 
and the options workshop, all stakeholders want to see the best result for the island, but there 
is no consensus on what constitutes ‘the best path’ for GKI and the approach that should be 
taken.  

• Lack of government funding: There is currently little government funding for a number of 
these business cases. Some of the options may be able to be subsided as part of the Federal 
Government’s Renewable Energy Target program, however, most are not eligible for grants. 
Specific Disaster Management/Resilience funding offered by the Australian and Queensland 
governments may be able to be used to fund resilience related actions. 

• Technology barrier: The currently limited renewable diesel market in Australia may impact 
the viability of the option at this point in time. 

 Additional recommendations 
The business cases highlight some recommendations and key findings, but some additional 
recommendations have been identified as part of the options assessment and wider project 
learning. These additional recommendations have been included below. 

Establish destination organisation or community group 

The community on GKI could benefit from a destination organisation, community and/or business 
group. This would increase the potential for collaboration and co-ordination on a number of the 
whole-of-island options and could be useful to support LSC’s work on resilience and wider island 
issues. 

This destination, community or business group could also leverage larger buying power for the 
business cases that identified collaboration for delivery or buying groups to improve the financial 
results. 

The group could also provide community services such as: 

• Fire and disaster management support 
• Buying groups and bulk purchasing power 
• Input and feedback to LSC projects (e.g. CHAS) 
• Development of building codes 
• Supporting increased tourism working alongside regional tourism offices 
• Construction of a meeting / community space for wider engagement activities with support 

from LSC 
• Improved coordination and collation of information 
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Investigate energy efficiency 

The maturity of energy efficiency on GKI is already well established, however, energy efficiency 
can be key to reduce the system sizing, and therefore capital cost of renewable energy projects. A 
good awareness of energy efficiency can lead to the possibility of installing smaller systems 
without compromising performance, which means lower expenditure and better return. Energy 
efficiency opportunities should be explored in parallel to solar PV plus battery sizing to reduce 
costs and improve financial results. A number of national guidance documents, organisations and 
initiatives include National Australian Built Environment Rating System (NABERS)34, Energy 
Efficiency Council (EEC)35, and Green Star supported by the Green Building Council Australia36. 

Central control system (Building Management System for resorts) 

A Building Management System (BMS) is a computer-based control system that controls and 
monitors a building’s equipment such as heating, ventilation and air conditioning (HVAC), lightings, 
fire system and security. It can be employed to improve control flexibility, maintenance cost and 
time and energy efficiency. By installing a BMS, the resorts could more closely monitor, and act to 
improve, their energy efficiency, therefore reducing diesel consumption and reducing solar and 
battery systems sizes. 

GKI specific building code for new buildings 

Having a government regulated building code specific to GKI ensures that any new building on the 
island meets sufficient standards. A GKI specific code could be developed to ensure that the 
standards are customised to be best suited for the island’s environment. This standard should 
consider: 

• Natural ventilation design to reduce air conditioning requirements 
• Insulation and glazing standards to reduce cooling loads 
• Water recycling, storage to pumping system that reduce the impact on the bore water  
• Renewable energy generation and storage 
• Cyclone rating 
• Sea level rise and tidal surges 
• Sand and beach erosion 

Sustainability accreditation/benchmarking 

GKI’s environmental and sustainability performance could be recognised through an accreditation 
program or benchmarking activities. This can be used to highlight GKI’s performance compared to 
other destinations in the region, or globally including standard best practice. This can then be used 
to identify areas where GKI can change and improve. Strengths and weaknesses of the island can 
be analysed to be applied or improved where possible. Accreditation and benchmarking can be 
undertaken by individual stakeholders or as a whole-of-island. Accreditation can improve visitor 
perception of a destination or business through development of a unique selling point (USP) and 
can also assist in identifying improvement opportunities. 

 
34 https://www.nabers.gov.au/  
35 http://www.eec.org.au/ 
36 https://new.gbca.org.au/green-star/ 

https://www.nabers.gov.au/
http://www.eec.org.au/
https://new.gbca.org.au/green-star/
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Additional Livingstone Shire Council support for GKI activities 

The LSC may be able to provide funding, as well as other support such as labour and technology 
for the island to implement activities and potential projects. Local government incentives and 
support for projects with high investment requirements may support the implementation. 

LSC’s CHAS program may be able to provide the basis for resilience plans for GKI. This 
opportunity should be considered in parallel to a number of the business cases presented in this 
report. 

Feral/invasive animal management plan 

A feral/invasive animal management plan should be considered to control the number of pests on 
the island. It should examine the current and projected impact of different types of pests such as 
rats and goats and propose appropriate implementation methodologies to manage their 
population. This plan can lead to an improved island environment. 

Regular waste audits 

An island-wide waste audit reviews the amount, categories, and disposal methods associated with 
the island’s waste. A good understanding of the current state of island waste disposal can 
underpin effective plans to reduce waste and emissions in the disposal process. Landfilled, 
recycled and green waste should be included in the regular waste audits.  

Minimum standards for ground water quality and regular water testing 

Content and quality of ground water should be monitored and examined regularly against a well-
defined minimum standard / regulation, aimed at reducing health and environmental risk 
associated with toxic substances in ground water. This minimum standard could also influence 
individual and business’ behaviours in treating their wastewater and burying general waste.  

Variable Speed Drives on existing water pumps 

Variable speed drives (VSD) can be installed on water pumps, improving their performance in 
terms of flow and energy efficiency by up to 60% by monitoring water pressure. This technology 
can help GKI in drought seasons, as well as reduce energy demand.  

Renewable diesel in marine vessels 

The business case for renewable diesel highlighted a couple of key barriers. Namely the 
availability of renewable diesel in the domestic market and the price difference compared to 
mineral diesel. It is recommended that transport operators consider bio-diesel as a partial solution 
until renewable diesel becomes viable. This may require upgrades to marine engines to enable a 
higher blend ratio of bio/marine diesel.  

Transport operators should monitor the renewable diesel market and look to procure when 
available. 
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 Conclusions 

This report has explored opportunities to reduce the operational greenhouse gas emissions of GKI 
and increase the island’s resilience to climate change through the development of business cases 
for decarbonisation. The scope of investigation has covered energy infrastructure and energy 
efficiency, potable and wastewater management, waste sent to landfill and recycling, transport and 
climate change resilience opportunities. 17 business cases have been presented within this report, 
alongside quick wins and additional recommendations, all supporting the reduction of greenhouse 
emissions and increasing the island’s resilience. A high-level whole-of-island risk assessment was 
also conducted, verifying the importance of the business cases created. 

Together, these tools will assist the GKI community and stakeholders to reduce the island’s 
greenhouse gases, increase their resilience and reduce their energy costs.  

Business case recommendations 

Overall it is possible to achieve around 82% annual carbon emissions reduction through 
implementing the 17 recommended business case opportunities identified for GKI. This results in 
an estimated financial saving of around $173k per annum with an approximate $8.2m capital 
investment. 

Four quick-win business cases were identified with a weighted average 1.4-year payback, and a 
potential to save GKI 199 tCO2-e (10.2% total emissions) annually at a $240k capital expenditure. 

The business cases presented in the report are intended to be used by the community and 
stakeholders to progress, seek funding and implement these opportunities. They are aimed to 
support GKI in increasing resilience and decarbonising.  

The top business case options (ranked by simple payback) are presented in Table 14. This list 
only includes business cases with less than a 10-year payback. 
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Table 14. Business case summary. 

Opportunity Category Annual 
emissions 
reduction 
(tCO2-e) 

 Capital 
expenditure 

($)  

Cost 
savings 

($) 

Simple 
payback 
(years) 

Whole island 
resilience plan 

Resilience  0 $150,000 $0 NA 

Glass crusher 
(used on-island) 

Waste 4 $9,000 $75,600 0.1 

Waste efficiency 
education 

Waste 47 $9,300 $15,000 0.6 

Island wide 
compost 

Waste 66 $17,000 $26,000 0.7 

Energy efficiency 
education 

Energy 
efficiency 

18 $9,300 $12,000 0.8 

Water efficiency 
education 

Water 5 $9,300 $4,700 2.0 

Air flow 
improvements 
(resorts) 

Energy 
efficiency 

59 $188,000 $38,000 4.9 

Incentive 
scheme for 
electric vehicles 
(on island) 

Transport 28 $130,000 $18,000 7.0 

Roof top solar 
PV and battery 
(individual 
households and 
businesses) 

Energy 
generation 

64 $348,000 $41,600 8.4 

Roof top solar 
PV and battery 
(existing resorts) 

Energy 
generation 

600 $3,626,000 $390,000 9.3 

 
Additional recommendations 

These recommendations were identified in the options assessment as being relevant to GKI, but 
not suitable for business case development. 

• Establish a destination organisation or community/business group and work with LSC to 
provide additional support for GKI activities 

• Investigate energy efficiency including central control systems for resorts (BMS) 
• GKI specific building code for new buildings including natural ventilation design to reduce 

air conditioning requirements and insulation and glazing standards to reduce cooling loads. 
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This building code should also include cyclone rating, sea level rise and tidal surges, and 
sand and beach erosion.  

• Sustainability accreditation / benchmarking - could be considered. GKI, or individual 
businesses, could work towards environmental or carbon neutral accreditation or undertake a 
business benchmarking program 

• Implement minimum standards for ground water quality including regular water testing. 
This standard could also encourage water recycling and additional storage to the existing 
pumping system to reduce the dependency on bore water.  

• Implement renewable energy generation and storage. This should include exploring 
bio/renewable diesel in marine vessels 

• Consider a feral/invasive animal management plan 
• Undertake more regular waste audits, including landfill waste, recycled waste and green 

waste. 
• Consider alternative fuels for marine vessels, this could be renewable diesel when the 

market reaches maturity, or biodiesel in the interim. 

Stakeholder engagement findings 

Observations from the stakeholder engagement workshops that are useful for stakeholders and 
the community to consider as they pursue any of the business cases, additional recommendations 
or related projects on GKI, are: 

• From most of the interviews conducted the residents of the island believe they are performing 
as efficiently as possible to live on-island, due to their off-grid status.  

• Energy efficiency is understood, accepted and aspired to by stakeholders. This implies the 
island stakeholders are more likely to support future initiatives or plans to save energy 

• Water conservation is also well understood and practiced among most stakeholders.  
• Waste generation and disposal are also important social, environmental and economic issues 

for the island, which is consistent from findings from the GBR resort decarbonisation project. 
• The community came across as divided which was confirmed by island stakeholders during 

interviews. This could be a barrier to any future projects or developments on-island resulting 
from this project as clear consensus may be hard to reach among the on-island stakeholders.  

• Key island issues that were identified by stakeholders are: 

o Erosion along Putney Beach and Fisherman’s Beach (resilience) 
o Waste management and collection (waste) 
o Environmental impact of potential future resort development (energy, resilience) 
o Pest management on-island, in particular goat populations (resilience) 
o Saltwater intrusion during droughts and storms, and over extraction of water from the 

under-island aquifer leading to historical bore water depletion (water, resilience) 

Concluding statement 

This project has identified opportunities to decarbonise GKI and transition to low or zero carbon 
energy sources. This will assist the GKI community to take advantage of new technologies, 
innovations and best practices which not only reduce greenhouse gas emissions but may also 
provide additional benefits such as increased resilience and reduced energy costs.  
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This investigation included energy (infrastructure and efficiency), water (potable and wastewater 
management), waste sent to landfill and recycling, transport and climate change resilience 
opportunities. 

Overall a significant emissions and cost saving opportunity was identified by 82% of annual 
emissions savings and $173k annual financial saving. An investment of $8.2m will be required to 
realise these savings, which may be able to leverage the financing options identified in the 
business cases. 

Should the proposed resort development progress, there may be a greater potential for the island 
to decarbonise due to economies of scale and efficient design principles. The business cases 
presented within this report remain valid, however ensuring the proposed resort development is 
designed to have as low an impact on the emissions footprint of the island as possible is key to 
achieving a positive outcome. 

The business cases presented in the report are intended to be used by the community and 
stakeholders to progress, seek funding and implement these opportunities. They are aimed to 
support GKI in increasing resilience and decarbonising.  
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 Interview results 
Table 15. Interview results – Energy. 

Building Solar PV / 
Battery 

Generator Lights Air-
conditioning 

Hot water/ 
cooking 

Vehicles Other 
equipment 

GKI Hideaway Bar & 
Resort 

None Yes LED & fluoro Yes Gas & electric hot 
water 

3 loaders, 1 excavator 2 
petrol utes, 2 diesel mules 

None 

GKI Holiday Village None Yes LED Yes - 1 unit Electric hot water 
& cooking 

1 diesel car, 2 petrol, 1 
outboard motor 

None 

Keppel Lodge Yes  Yes LED & fluoro None Gas & Solar 2 tractors, diesel ute, and 
boat 

None 

Svendsen’s Beach 
Retreat 

Yes Yes LED & incandescent  None Solar Fire truck, 4WD, sedan None 

Tropical Vibes Yes Yes LED & fluoro Yes  Electric hot water, 
gas cooking 

1 diesel land cruiser, 1 
petrol Nissan Patrol 

2 ski boats on 
mainland 

Island Pizza Yes  Yes LED & fluoro Yes Gas  Petrol quad & buggy None 

Keppel Water Sports None None None None N/A Petrol 4WD None – soon to 
have jet skis 

Resident 1 Yes Yes LED & fluoro None Gas Petrol Quad None 

Resident 2 Yes Yes LED & fluoro Yes – 4 units Electric hot water, 
gas cooking 

Quad, tractors, station 
wagons, utes, jet skis and 
boat 

Yes - Spa 



Decarbonisation of Great Keppel Island  

Decarbonising GKI – final report 81 © Energetics Pty Ltd 2021 

 Great Keppel Island Registered Owners and 
Property Descriptions (based on 2009 ownership map) 
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 Score assumptions 

Option Reason Score 

Gas to electric hot water system 
conversion 

Findings from the site assessment concluded 
that most hot water was already electric 

0% 

Central control system (BMS for 
resorts) 

Will be treated as a recommendation 0% 

Energy data loggers for energy 
efficiency education 

Should be part of the energy education 
program 

0% 

Ground source heat pumps 
(business) 

Water table too high for geothermal heat 
pumps 

0% 

Ground source heat pumps 
(residential) 

0% 

Ground source heat pumps (resort 
scale) 

0% 

Geothermal energy plant Water table too high for geothermal power 
plant 

0% 

Heat reflective roof paint Paint only works well on spaces where there 
is no ceiling or insulation - warehouses etc. 

0% 

Fuel Cells - Natural gas Electrical efficiency lower than diesel with fuel 
significantly more expensive (with no demand 
for heat on the island) means that gas fuel 
cells are not economically viable.  

0% 

Heat recovery from compost No large composting system on-island to 
make this viable 

0% 

Methane capture from upgraded 
STP (Anaerobic digester) 

Volumes of methane from the STP likely to be 
too low to be economically viable 

0% 

Methane capture from upgraded 
STP (Covered anaerobic lagoon) 

0% 

Tidal or wave generators Current technology is at research and 
development phase. Therefore, it is not 
technically or financially viable. 

0% 

Wind turbines (large or small) No wind resource, potential damage to the 
environment and perceived risks make this 
unviable. 

0% 

Rooftop solar PV only upgrade 
with export via submarine cable 

Based on advice provided by Energy 
Queensland (EQ) regarding the local 
mainland network, only moderate loads could 
be exported back to the mainland at present. 
This will need to be discussed in further detail 

0% 
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Option Reason Score 

with EQ to establish what opportunity there is 
in the future for the Ergon network to accept 
higher loads from energy generated via 
renewable sources on the island. 

Accreditation/benchmarking Included as a recommendation  0% 

Improved LSC support on GKI Included as a recommendation 0% 

On-island fire brigade Restart previous brigade once authority gives 
proper funding 

0% 

Ongoing management of visitor & 
islander wellbeing 

No potential to decarbonise 0% 

Revegetation and dune grasses Should be included in "Erosion plan" options 0% 

Ferry & barge scheduling (reduce # 
of trips) 

Ferry connections are already limited to 
morning and afternoon. Barges limited to 
monthly 

0% 

Horse drawn cart (tourist attraction) Not a practical option for GKI 0% 

On-island landfill No appetite for landfill on-island 0% 

Pulp master contract Would involve sending pulp off-island instead 
of on-island fertiliser production 

0% 

Reduce shipping of waste off-
island 

Will be captured as part of other options 0% 

On-island landfill with methane 
capture 

No appetite for landfill on-island 0% 

Regular ground water testing and 
regulations 

No carbon emissions savings but just 
recommendation 

0% 

Ground water extraction - windmill Low wind resources 0% 

Increase water harvesting Captured in other options, won't be 
considered 

0% 

VSDs on existing water pumps Currently no large water pumps on-island and 
the pumps that are there are controlled 
automatically with a float switch. This will be 
treated as a recommendation instead. VSD’s 
would be incorporated as part of the system 
design for a water network as part of GKI 
Rejuvenation Project 

0% 

Establishing destination organisation or community group 78% 

Cyclone rating assessment (businesses) 77% 

Cyclone rating assessment (households) 77% 

Composting - incentive scheme 76% 



Decarbonisation of Great Keppel Island  

Decarbonising GKI – final report 84 © Energetics Pty Ltd 2021 

Option Reason Score 

Overall beach erosion plan 72% 

Putney Beach erosion plan and project 72% 

Cluster purchase of small-scale energy control systems (i.e. timers, energy 
management software, etc) 

71% 

Bush fire management plan 71% 

Clustered / whole-of-island insurance 71% 

Rooftop solar PV only 71% 

Whole island cyclone plan 70% 

LED uptake enhancing incentive scheme 70% 

Energy efficiency education (islanders) 69% 

Energy efficiency education (visitors) 69% 

LED cluster purchase for stakeholders 68% 

Rooftop solar PV and battery - individual households and businesses (expansion) 67% 

Education on vehicle efficiency & use (marine) 67% 

Education on vehicle efficiency & use (on-island) 67% 

Water efficiency education (islanders) 66% 

Water efficiency education (visitors) 66% 

Waste reduction education (visitors) 64% 

GKI specific building code for new buildings 62% 

Phase out single use items 62% 

Waste management education (islanders) 62% 

Incentives for longer visitor stays 62% 

Composting - island wide compost 62% 

Infrastructure upgrade (roads) 61% 

Incentive scheme for high efficiency vehicles (marine) 61% 

Incentive scheme for high efficiency vehicles (road) 61% 

Upgrade to high efficiency hot water systems 60% 

Upgrade to high efficiency refrigeration units 60% 

VSDs for new water pumps 60% 

Biodigester for green waste and cardboard 60% 

Feral/invasive animal management plan 60% 

Resilience education (guests) 59% 

Resilience education (islanders) 59% 
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Option Reason Score 

Upgrade to high efficiency AC units 58% 

High efficiency new water pumps 58% 

Bioplastic/paper disposable items cluster purchasing scheme 55% 

Ground water extraction - high efficiency pumps 55% 

Bicycles and other active transport 54% 

Biofuels for transport use 52% 

EVs (marine) 52% 

Existing building improvements (air flow) 52% 

Existing building improvements (insulation) 52% 

Ground-mounted solar PV farm with battery storage 51% 

Soil conditioner from septic systems - output used for revegetation & fertiliser 51% 

Soil conditioner from STP - output used for revegetation & fertiliser 51% 

Upgrade of Hideaway STP 50% 

Solar hot water systems 49% 

Ground-mounted solar PV farm with battery and hydrogen storage 49% 

Mainland water connection - gravity fed on-island, pumped from mainland 49% 

Mainland water connection - pump on mainland 49% 

Glass crusher 48% 

Mainland connection with 100% renewable energy (PPA) 47% 

Centralised STP - no connection to houses with regular septic tank removal 47% 

Centralised STP - connection to all houses and facilities 47% 

Waste to energy plant with gas boost 46% 

EVs (on-island) 46% 

Biodiesel from cooking oil and biomass 44% 

LPG electricity generators 44% 

Minimum 80% full transport policy 43% 

Solar ferry replacement 43% 

Biodiesel to supply diesel generators 42% 

Solar thermal plant 42% 

Rooftop solar PV only upgrade with on-island sharing 42% 

On-island shuttle bus 42% 

Recycling bins (Hideaway waste contract) 42% 

Rubbish audits (Hideaway waste contract) 42% 
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Option Reason Score 

Reduce packaging for shipments to island 41% 

Water recycle (reverse osmosis / UV) - potable water production 37% 

Water recycle (reverse osmosis / UV) - water used for irrigation 37% 

Local grid installation 36% 

Pumped hydro storage 36% 

Reverse osmosis/desalination (with PV/Battery) 35% 

Mainland connection with grid electricity 34% 

Water storage dam 33% 

Fuel cells - Hydrogen (Energetics) 31% 

Barge water from mainland 31% 

Bridge from mainland 31% 

Hydrogen fuel cell upgrades (on-island vehicles) 31% 

Hydrogen fuel cell upgrades (marine) 31% 

Hydrogen combustion upgrades (marine) 28% 

Hydrogen combustion upgrades (on-island vehicles) 28% 

Floating solar PV array 24% 

Electric trams 24% 
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 Preference results 
Table 16. Preferences results. 

Option Red 
(weighted) 

Green Total 

Overall beach erosion plan including Putney beach 24 7 31 

Rooftop solar PV and battery 22 4 26 

Whole island resilience plan 14 6 20 

Ground-mounted solar PV farm with battery storage 8 9 17 

Composting - island wide compost 10 6 16 

Education on waste management and reduction 10 5 15 

Upgrade of Hideaway STP 12 1 13 

Biodigester for green waste and cardboard 8 5 13 

Glass crusher 8 3 11 

Infrastructure upgrade (roads) 8 2 10 

Incentive scheme for high efficiency vehicles (on-island) 6 4 10 

Bush fire management plan 8 1 9 

Soil conditioner from septic systems 8 1 9 

High efficiency pumps for ground water extraction 8 0 8 

Water efficiency education 4 3 7 

Soil conditioner from STP - output used for revegetation and 
fertiliser 

4 1 5 

Air flow improvements 2 3 5 

Insulation in existing buildings 4 0 4 

EVs (marine) 4 0 4 

Renewable diesel 4 0 4 

Composting - incentive scheme 2 2 4 

Ground-mounted solar PV farm with battery and hydrogen 
storage 

2 2 4 

Upgrade to high efficiency hot water systems 2 1 3 

Bioplastic/disposable paper items cluster purchasing 
scheme 

2 1 3 

Cyclone rating assessment 2 0 2 

Resilience education 2 0 2 
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EVs (on-island) 2 0 2 

Building design - group temp (build lower to ground) 2 0 2 

Co-generation from diesel generators (hot water). Plus, 
other opportunities 

2 0 2 

Case study to look at aviation fuel vs. boat fuel (1 or 2 flights 
per week vs. daily ferries) (airline carbon offsets) 

2 0 2 

Bicycles and other active transport 0 2 2 

Cluster purchase of small-scale energy control systems 0 1 1 

Energy efficiency education 0 1 1 

Group purchase of LEDs 0 1 1 

Upgrade to high efficiency refrigeration units 0 1 1 

Upgrade to high efficiency AC units 0 1 1 

High efficiency new water pumps 0 1 1 

Solar hot water 0 1 1 

Biogas digestors using sewage & food scraps to provide 
gas  

0 1 1 

Wind Generators  0 1 1 

Establishing a ‘destination organisation’ for GKI 0 0 0 

Rooftop solar PV only 0 0 0 

Clustered / whole-of-island insurance 0 0 0 

Incentive scheme to increase uptake of LEDs 0 0 0 

Education on vehicle efficiency & use 0 0 0 

Incentives for longer guest stays 0 0 0 

Incentive scheme for high efficiency vehicles (marine) 0 0 0 

VSDs for new water pumps 0 0 0 

Biofuels for transport use 0 0 0 
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 Workshop notes 
This appendix has been transcribed verbatim to provide an accurate record of the workshops held 
in Yeppoon (11th March 2019) and GKI (12th March 2019). Clarification is provided in […] where 
required. 

Category: business goals 

1. To make our energy use, waste management and water use more efficient. 

2. Maintain environment for future generations (so much enjoyment + such a special / unique 
place). 
- More recycling  
- lower carbon footprint 
- Look after water table and dunes 

3. Make GKI an example of a Health system 

4. Reduce carbon footprint and operating costs 

5. Interest of traditional owners 
- Preservation of lot 21 for recreational purposes 
- Sustainable development of Australian owned leaseholds 
Where commonsense overides bureaucracy 

6. Avoid over development find the balance 

7. Lets put a price on environmental values as part of a business case 

8. Better than zero CO2 emissions 
Full environmental sustainability 
Total weed control 

9. Concern for over development of GKI + foreign investment consultation of traditional 
owners 

10. I want a place for humans and nature alike 

11. To see sustainable progress on the island while creating opportunity for local businesses 

12. Have profitable & successful businesses.  
Grow visitor numbers and visitor expenditure. 
Make GKI known as the BEST environmental visitor experience 

 

Category: Energy 

13. 1. Small scale vs large scale? 
2. Only relevant if in alignment with solar 

14. This whole this is about the proposed resort and eco cred 

15. Is there going to be funding / loans / grants to assist? 

16. Disposal of old solar panels of concern 

17. Govt. said this wasn't feasible because of land clearing (ground mounted) 
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18. As a landscape designer I’d like to see innovative use of solar panels mounted on 
supports over / along existing and planned roads and pedestrian walkways. It’s a hot 
climate and the shade provided by panels will add human benefits, and the existing area 
dedicated to roads and walkways will reduce the size of new cleared areas needed for 
large banks of solar panels.  

 

Category: Resilience 

19. Why is wind power not mentioned as an energy source? The southeaster or northerly 
winds seem never to stop blowing on the Capricorn Coast. If it’s supposedly an issue with 
cyclones then why is Clark Creek Wind farm about to start construction Midway between 
Yeppoon and Mackay in the coming years?  

20. * I have worked at the award-winning Pumpkin Island (infamously known as ‘XXXX Island’ 
during the 3 year lease by Lion Group), just across Keppel Bay, and it’s run completely on 
solar power and rain water, with supplementary wind power and desalinated water. There 
is a backup generator for emergencies. The older gas refrigerators in the 5 main cottages 
have been replaced with efficient electric fridges. When discussing the resilience of 
renewable energy systems in a cyclone zone, the owners of Pumpkin Island chuckled at 
the suggestion that renewables are an issue, because after Cyclone Marcia in 2015 the 
mainland was in darkness whilst they had electricity at their Island. Please contact the 
owners Wayne and Laureth, as they are more than happy to discuss their sustainability 
initiatives-  

21. Tower Holdings proposal incl. power, water, solar at their expense so why are we paying 
now. 

22. The proposed resort will have 1800 people per day how do you decarbonise that? 

23. Expectation on "others" to fix problem or pay for fixing 

24. Anything that starts with "whole of island" is more sustainable 

25. The sand bagging at Putney Beach with sand robbed from Fisherman’s Beach is an 
environmental nightmare, both in terms of reduced protection to residents and resorts from 
storm surges and in terms of microplastics entering the ocean from the synthetic fabric of 
sandbags.  
I see no provisions being made for inevitable sea level rises e.g. no use of Queenslander 
style buildings on elongated stumps. 
? insurance premiums going up as a precautionary approach to climate change!?  

26. *North Keppel Island Environmental Education Centre, also within Keppel Bay, is a great 
example of alternative energy in action.  

 

Category: Water 

27. Educating visitors is not the entire answer 

28. Numbers are a guess 

 

Category: Transport 
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29. Would that be the lease requirements of Tower / LSC? 

30. Cost electric vehicles feasible if you have enough overnight supply 

31. A large vessel used by one of the two main ferry companies has the loudest (sound 
pollution) and odorous engine I’ve encountered- surely there are regulations pertaining to 
phasing out of such engines for the environment?! An upgrade of such engines would 
reduce noise pollution, vessel emissions and their need for more fossil fuels. 

32. I have seen few to none bicycles on the island on my numerous visits over the past 10 
years. Even the Hideaway resort lacked sufficient trolleys or simple wheeled trailers to cart 
guest luggage from the reception to the guest rooms. Tuk-Tuks, manual scooters and 
electric golf carts have been used a-plenty on islands around the world, so why not on 
Great Keppel? Pumpkin Island, also in Keppel Bay, have an all-terrain Electric Vehicle 
which delivers guest luggage to the cottages.  

33. Utilise info from hovercraft in European operation 

 

Category: Waste 

34. Waste being stockpiled + not removed from island 

35 No recycling program 

36. It would not be hard to set up hyper local Biogas plants for each resort- into which black 
water/ sewage and kitchen scraps can be fed to generate gas for energy in the kitchens. 

37. Need to make other arrangements (cardboard). Furnus [furnace]? = extra power 

38. Glass could be used in construction 

39. Businesses too! Businesses should promote themselves to be green 

40. Has been used in floors but breaks apart. Condensation = concrete rot 

41. Need to consider possums and goats 

42. Mulch or compost green waste 

43. Pink tags on guest luggage (Hideaway) 

44. Whilst staying as a guest at Hideaway Resort in February 2019 we sent back teas and 
coffees twice after the baristas used salty bore water to make them. They defended their 
beverages saying that the rainwater had been contaminated by the salt air (which 
is a fallacy, as all of us who live near the beach with rain water tanks know!). It’s surprising 
that the resort charge a premium for barista drinks without using decent water. This will 
surely affect their guest reviews. The bedrooms did have large filtered 
water containers from which the resort staff encourage refills with one’s own reusable 
container. Yeppoon has a bulk spring water supplier called ‘Aussie Gold’, from where 
perhaps the room drinking water is being sourced. 

45. Surely greywater can be treated on the island for reuse on non-essentials like lawn and 
gardens? Late last year, long before the monsoonal rains arrived I witnessed a sprinkler at 
Hideaway Resort running for an entire day in the same location until I eventually turned it 
off myself after dark. 

46. Water buckets are often placed at the entrance of each guest room to encourage rinsing 
off of beach sand, however these are often filled with valuable freshwater- at Pumpkin 
Island the large stainless steel foot baths are filled with sea water only.  
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47. Again as a guest at Hideaway Resort in February 2019 I was surprised to see that all 
public waste bins were merely destined for landfill at the mainland-  
· there was no apparent separation of refundable containers (10c per container in Qld- 
which could be put towards the ‘Keppel Turtle Fund’) 
· there was no separation of recyclable items, despite Livingstone Shire Council sending 
co-mingled recyclables via collection contractor JJ Richards to CQ MRF in Parkhurst, 
Rockhampton. 
· It’s still surprising that island resorts provide single use containers of shampoo/ 
conditioner/ shower gel for guests. Surely classy refillable containers attached to the 
shower wall could reduce thousands of plastic containers going back to Yeppoon landfill. 
· I visited the green waste tip at Great Keppel Island in Feb 2019 and things could be done 
so much better- the island could have a large diameter mulching machine to chop palm 
fronds/cardboard and branches before stockpiling it to decompose into valuable mulch for 
the resorts and residents to utilise. I cannot understand why it’s still being burnt. 
· Terrific to see cardboard food trays and paper straws being used (most of the time) at the 
Hideaway.  
Side note: Pumpkin Island has small compost buckets in each of the cottage kitchens, 
there are a couple of communal compost bins near their island herb garden, and they tell 
every group of guests about waste separation and composting at welcome talks the day of 
the guests’ arrival. There are separate bins for landfill and recyclables outside the 
cottages, and last time I heard, the owners had arrangements with a private person to 
collect all refundable containers from Rosslyn Bay Marina.  

48. We would love expert advice on incineration – we have looked at it in the past but got such 
varied information on it’s benefits and environmental status we have left it alone. Getting 
skip bins full of rubbish off the island is now the main driver in barge runs. Everything else 
we can handle efficiently. 
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 Barriers and 
recommendations 
This appendix has been transcribed verbatim to provide an accurate record of the workshops held 
in Yeppoon (11th March 2019) and GKI (12th March 2019). Clarification is provided in […] where 
required. 

Business case specific 

Business case Barrier Recommendation Key player 

Rooftop solar PV and 
battery 

 
Scales of business - 
Batteries before solar would 
be more cost effective 

 

Rooftop solar PV and 
battery 

 
plus PV topped walkways 

 

Rooftop solar PV and 
battery 

Linked Group 
Services 

Cost Linked 
Group 
Services37 

Ground-mounted solar 
PV farm with battery 
storage 

(Too much 
clearing required)  

  

Incentive scheme to 
increase uptake of LEDs 

 
Reduction in energy use 
should be in conjunction 
with renewables 

 

Air flow improvements 
 

Y this is the tropics after all  
 

Insulation in existing 
buildings 

 
Building design - group 
temp (build lower to ground) 

 

High efficiency pumps for 
ground water extraction 

 
Cost 

 

Soil conditioner from 
septic systems 

 
Should be combined with 
mulched palm fronds & 
cardboard. 

 

Soil conditioner from STP 
- output used for 
revegetation and fertiliser 

 
Should be combined with 
mulched palm fronds & 
cardboard. 

 

Bioplastic/disposable 
paper items cluster 
purchasing scheme 

 
Approach existing suppliers 
for bioplastic/disposable 
paper items cluster 
purchasing scheme 

Boomerang 
Alliance  

Upgrade of Hideaway 
STP 

 
STP - want to transport 
septic waste to be treated & 
then use dried waste for 
compost in gardens. 

 

 
37 Information removed for confidentiality 



Decarbonisation of Great Keppel Island  

Decarbonising GKI – final report 94 © Energetics Pty Ltd 2021 

Upgrade of Hideaway 
STP 

CQG Cost CQG 38 

Upgrade of Hideaway 
STP 

 "Boffin problem" regarding 
connecting to STP. (over 
neighbouring leases) 

 

Glass crusher 
 

Cost 
 

Infrastructure upgrade 
(roads) 

Yes but it needs 
to include walking 
tracks 

  

Whole island resilience 
plan 

Yes but… we 
need more 
support from LSC 
during / after a 
disaster 

  
 

Whole island resilience 
plan 

 
Need to capture bushfires & 
cyclones 

 

Whole island resilience 
plan 

What is 
happening about 
power + water to 
the island & how 
can locals get 
more info? 

Policing enf [enforcement], 
veg mngt [management], 
feral animals 

LSC, Dep 
Env Sci. 

Infrastructure upgrade 
(roads) 

Need roads for 
EVs 

  
 

EVs (on-island) Need roads for 
EVs 

  
 

 

General comments 

Business 
case 

Barrier Recommendation Key player 

General We are making these 
decisions now (we are 
the 1%) but with new 
resort (which will 
represent 99% of use) 
coming we need to find 
ways to steer the future 
/ legislate to ensure this 
can be maintained 

  
 

General 
 

Govt. funding that allows all 
players at the level they operate 
with their energy use to access 
loans / grants to reduce energy 
conumpn [consumption] i.e. 
investment less than 1 million 

 

General 
 

Take resort lease back + divide 
into smaller leases for assorted 

 

 
38 Information removed for confidentiality 
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small operators to run eco 
friendly holiday opportunities 

General 
 

Natural values of GKI are under 
threat from large resort 
development. 
1. The majority of tourism lease 
area needs to be removed from 
developer + declared National 
Park 
2. Also remove all goats + 
environmental weeds 

 

General 
 

This project should be done 
again once we know about the 
new resort development 
outcome 
- I agree it feels like the ball 
game will change + we are not 
future proofing 

 

General 
 

Access to funding for small 
business for the truly small 
business + loans from within 
govt. eg what used to be the 
development bank 

 

General 
 

Access needed - Jetty 
Amenities LSC 
- first aid station 
- All access toilets + showers 
- Shade on the beach 
Pre election promises  

 

Other 
 

Co-generation from diesel 
generators (hot water). Plus 
other opportunities 

 

Other 
 

Case study to look at aviation 
fuel vs. boat fuel (1 or 2 flights 
per week vs. daily ferries) 
(airline carbon offsets) 

 

Waste 
 

Better public bins along the 
beach. Responsibility for clean 
ups after events 

 

Waste 
  

Engagement 
with larger 
corp. bodies 
- Coles & 
Woolies 
[Woolworths
] around 
plastic 
packaging to 
reduce 
waste 
coming to 
the island. 
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Waste 
 

Where is recycling? No facilities 
at all except cardboard. 
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 Business cases 
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 Whole of island resilience plan  
Definition: Creation of a whole of island 
resilience plan to address major residents’ 
concerns, as well as identify and plan for risks 
such as natural disasters. 

Category: Resilience.  

Solution: Creation of a resilience plan 
through employing an external consultancy 

Target stakeholder group: All stakeholders  

Specification: The resilience plan would encompass all aspects of resilience on the island, which includes (but is 
not limited to) bushfire management, cyclone recovery, beach erosion, pest management (goats), and revegetation 
of at-risk areas. This business case does not include the implementation of the plan. The budget costs of this 
should be developed in the planning phase. This plan will be created in consultation with Livingstone Shire Council 
(LSC), relevant government agencies and other organisations and will be in line with relevant legislation, 
guidelines, policies and QCoast2100 funding objectives. This business case applies to the whole of island only. 

1.1. Summary 
It is estimated that the plan will require $150,000 of investment through the employment of an external 
consultancy. This does not include the cost of implementation which should be developed as part of the planning 
phase. The majority of the benefits, such as those listed in the co-benefits section opposite, should be realised 
once the plan has been implemented. 

1.2. Business case results 
Item Units Total 

Estimated energy reduction MJ NA 

Estimated annual emissions reduction tCO2-e NA 

Estimated expenditure $ $150,0001 

Estimated year 1 cost savings $ NA 

Cost of carbon abatement $/tCO2-e NA 

Net Present Value (NPV) $ NA  

Estimated simple payback Years NA  

No of FTE2 estimate No.  0.01  

Resilience improvement3 - High levels of improvement 

 
1 Based on 750 hours 
2 Full time equivalent 

1.3. Co-benefits 
Co-benefits of the project include the following (all benefits listed below would be expected to occur if the plan is 
implemented, which will most likely require additional capital investment): 

• Reduced need for disaster assistance from agencies 
o Bushfire management, such as back-burning or additional support to the on-island fire brigade, may 

reduce the need for agencies support for GKI during fire disasters.  
• Increased resilience to island communities, businesses and visitors 
• Improved recovery times to tropical cyclones 

o Reduced downtime for tourism operators 
o Reduced impact on livelihoods  

• Reduced impact of pests, such as goats, on natural flora and fauna 
• Improved tourism outcomes 

o Tourists may be able to return quicker to island after disaster strikes 
o Improved natural vegetation through revegetation initiatives or reduced pests may prove to be a 

tourist drawcard 
o Reducing loss of beaches due to erosion will help maintain and/or enhance tourist numbers 

• Potential reduction in insurance premiums 
o Risk mitigation and recovery strategies that are implemented may be recognised by insurance 

companies, which could lead to reduced premiums 

1.4. Identification of recommendations   
• Stakeholders should form a committee and engage with an external contractor to produce the whole-of-

island resilience plan 
• Recommend setting up a task-force or committee of stakeholders with someone appointed to implement the 

findings from the report. This could include LSC, DNRME and GBRMPA to ensure effective implementation. 
o Will need a community champion or agency lead to ensure success of the project 

• Clear and concise goals at start of project to ensure successful completion of the plan 
• Consistent engagement with all stakeholders to ensure everyone is on the same page 
• Ensure alignment with QCoast2100 program 

1.5. Identification of barriers  
• It may prove difficult to maintain consensus on the objectives of the plan over the long term, especially if 

multiple stakeholder organisations are involved in the process 
• Implementation of the plan will require additional drive from stakeholders, and potentially require additional 

capital investment 

3 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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1.6. Identification of risks  
Risk category Risk description 

Technical constraints None 

Implementation issues and delays  Forming a task force or committee 

Higher finance and/or higher maintenance 
costs 

Upfront costs for external consultant. 
May not receive financing / grant. 

Reduction in benefits realised Lack of community cohesion may impact effectiveness 

Natural disaster impacts The plan should include climate change considerations to account for 
longer fire seasons in future 

1.7. Financing options 
QCoast2100 aims to provide funding, tools and technical support to enable all Queensland coastal local 
governments to progress the preparation of plans and strategies to address climate change related coastal hazard 
risks over the long-term. 

The Community Sustainability Action grant (Queensland Government) provides small grants to support locally 
based, community driven projects which seek to address climate change, conserve Queensland’s natural and built 
environment and protect our unique wildlife. 

2019–21 Local Government Grants and Subsidies Program (Queensland Government) aims to provide funding 
assistance to support local governments to deliver priority infrastructure and essential services that meet the 
identified needs of their communities. Although mainly orientated towards “essential infrastructure” or direct 
services, the resilience plan may be considered valid under this grant. 

1.8.  Clustering / project alignment opportunities 
LSC is currently considering a whole-of-shire Community Resilience Strategy which would incorporate GKI but 
would be at strategic level to cover the whole of Livingstone shire. The aim of the strategy would be to provide 
tangible improvements in the capacity and capability of the Livingstone community to prepare for, respond to and 
recover from disaster events. 

Learnings from this strategy and from other islands in the GBR regarding risk mitigation strategies and disaster 
management will aid in the development of this plan and enhance the overall resilience of the island. LSC’s Coastal 
Hazards Adaptation Strategy (CHAS) Project could incorporate this business case. 

This opportunity should be considered alongside the: 

• Overall beach erosion plan (including Putney beach) – Business Case 2 
• Bushfire management plan. – Business Case 3 

1.9. Next steps 
It is recommended that the island stakeholders form a committee, consult with LSC and other relevant government 
agencies and engage an external contractor to produce an island wide resilience plan. The committee could 
contain representatives from LSC, relevant state agencies, business groups and other community 
stakeholders/members. 

1.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Overall beach erosion plan (including Putney 
beach) 

Definition: Develop an island-wide plan to 
fight beach erosion  

Category: Resilience.  

Solution: Creation of a resilience plan 
through employing an external consultancy. 

Target stakeholder group: All stakeholders.  

Specification: Putney beach, along with others, is currently experiencing significant shoreline erosion. A plan to 
manage the erosion should be developed4. This business case does not include the implementation of the plan. 
The budget costs of this should be developed in the planning phase. This plan will be created in consultation with 
Livingstone Shire Council (LSC) and will be in line with QCoast2100 funding objectives. This business case applies 
to the whole of island only. 

2.1. Summary 
It is estimated that the plan will require $48,000 of investment through the employment of an external consultancy. 
This does not include the cost of implementation which should be developed as part of the planning phase. The 
majority of the benefits, such as those listed in the co-benefits section opposite, should be realised once the plan 
has been implemented. 

2.2. Business case results 
Item Units Total 

Estimated annual energy savings MWh NA 

Estimated annual emissions reduction tCO2-e NA 

Estimated expenditure $ $48,0005 

Estimated year 1 cost savings $ NA 

Cost of carbon abatement $/tCO2-e NA 

Net Present Value (NPV) $ NA 

Estimated simple payback Years NA 

No of FTE6 estimate No. 0.03 

Resilience improvement7 - Modest improvements 

 
4 An on-going protection plan to provide protection against erosion includes the Putney Beach revetment wall and the LSC CHAS project 
5 Based on 240 hours 
6 Full time equivalent 

2.3. Co-benefits 
Co-benefits of the project include the following (all benefits listed below would be expected to occur if the plan is 
implemented, which will most likely require additional capital investment): 

• Maintaining or improving the current standards of the island beaches will benefit the destination image. 
o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 

• A strategy to reduce beach erosion will remove the need to redistribute beach sand on the island. 
Fisherman’s Beach has been suffering from this recently. 

o Redistribution of beach sand on the island is not a sufficient long-term strategy to reduce beach 
erosion. 

• Damaged sand dunes will experience revegetation. 
o Habitats for beach-based wildlife and ecosystems 
o Reduced risk of damage from storm surges or cyclones to the dunes, which will in turn, assist in 

providing protection to structures on island 

2.4. Identification of recommendations   
• Stakeholders should form a committee and engage with an external contractor to produce the overall beach 

erosion plan 
• Recommend setting up a task-force or committee of stakeholders with someone appointed to implement the 

findings from the report. This could include LSC, DNRME and GBRMPA to ensure effective implementation. 
o Will need a community champion or agency lead to ensure success of the project 

• Clear and concise goals at start of project to ensure successful completion of the plan 
• Consistent engagement with all stakeholders to ensure everyone is on the same page 
• Ensure alignment with QCoast2100 program 
• Consider installation of groins on the beach to stop drift 
• The erosion level may be studied in more detail under a Shoreline Erosion Management Plan (SEMP)  

2.5. Identification of barriers  
• It may prove difficult to maintain consensus on the objectives of the plan over the long term, especially if 

multiple stakeholder organisations are involved in the process 
• Implementation of the plan will require additional drive from stakeholders, and potentially require additional 

capital investment 

 

 

 

7 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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2.6. Identification of risks  
Risk category Risk description 

Technical constraints None 

Implementation issues and delays  Forming a task force or committee 

Higher finance and/or higher 
maintenance costs 

Upfront costs for external consultant 
May not receive financing / grant 

Reduction in benefits realised Lack of community cohesion may impact effectiveness 

Natural disaster impacts The plan should include climate change considerations to account for 
larger storm surges or tropical cyclones in future 

2.7. Financing options 
QCoast2100 aims to provide funding, tools and technical support to enable all Queensland coastal local 
governments to progress the preparation of plans and strategies to address climate change related coastal hazard 
risks over the long-term. 

The Community Sustainability Action grant (Queensland Government) provides small grants to support locally 
based, community driven projects which seek to address climate change, conserve Queensland’s natural and built 
environment and protect our unique wildlife. 

2019–21 Local Government Grants and Subsidies Program (Queensland Government) aims to provide funding 
assistance to support Local Governments to deliver priority infrastructure and essential services that meet the 
identified needs of their communities. Although mainly orientated towards “essential infrastructure” or direct 
services, the resilience plan may be considered valid under this grant. 

  

 

 

 

 

 

 

 

2.8. Clustering / project alignment opportunities 
LSC is currently considering a whole-of-shire Community Resilience Strategy which would incorporate GKI but 
would be at strategic level to cover the whole of Livingstone shire. The aim of the strategy would be to provide 
tangible improvements in the capacity and capability of the Livingstone community to prepare for, respond to and 
recover from disaster events. 

Learnings from this strategy and from other islands in the GBR regarding beach erosion mitigation strategies and 
management will aid in the development of this plan and enhance the overall resilience of beaches on the island. 

Other work undertaken as part of the QCoast2100 program may provide baselines and options for GKI. 

LSC’s Coastal Hazards Adaptation Strategy (CHAS) Project could incorporate this business case. 

This opportunity should be considered alongside the 

• Whole of island resilience plan – Business Case 1 
• Bushfire management plan – Business Case 3 

2.9. Next steps 
It is recommended that island stakeholders form a committee, consult with LSC and other relevant state agencies 
and engage an external contractor to produce an overall beach erosion plan. The committee could contain 
representatives from LSC, relevant state agencies, business groups and other community stakeholders/members. 

2.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Bushfire management plan  
Definition: Creation of a bushfire 
management plan to address bushfires that 
have been raised by on-island stakeholders.  

Category: Resilience.  

Solution: Creation of a bushfire management 
plan through employing external consultancy 
or Livingstone Shire Council (LSC).  

Target stakeholder group: Whole of Island 
and Council.   

Specification: In the sustainability audit, bushfires were mentioned as an occasional risk to the island, however no 
stakeholders reported a risk to their property. There are split opinions on whether the goat population on island 
should be controlled as pests, as stakeholders raised that the goats on island assisted with keeping down the 
bushfire fuel, which reduces the risk of hot fires considerably. This business case applies to the whole of island 
only. 

3.1. Summary 
It is estimated that the plan will require $36,000 of investment through the employment of an external consultancy 
or LSC. This does not include the cost of implementation which should be developed as part of the planning 
phase. The majority of the benefits, such as those listed in the co-benefits section opposite, should be realised 
once the plan has been implemented. 

3.2. Business case results 
Item Units Total 

Estimated annual energy savings MWh NA 

Estimated annual emissions reduction tCO2-e NA 

Estimated expenditure $ $36,0008  

Estimated year 1 cost savings $ NA 

Cost of carbon abatement $/tCO2-e NA 

Net Present Value (NPV) $ NA 

Estimated simple payback Years NA 

No of FTE9 estimate No.  0.00  

Resilience improvement10 - Modest Improvements 

 
8 Based on 180 hours 
9 Full time equivalent 

3.3. Co-benefits 
Co-benefits of the project include the following (all benefits listed below would be expected to occur if the plan is 
implemented, which will most likely require additional capital investment): 

• Improved fire safety for residents and visitors 
• Improved air quality 
• Improved quality of wildlife 

3.4. Identification of recommendations   
• Recommend setting up a task-force or committee of stakeholders with someone appointed to drive the 

project 
o Will need a community champion or agency lead to ensure success of the project 

• Clear and concise goals at start of project to ensure successful completion of the plan 
• Consistent engagement with all stakeholders to ensure everyone is on the same page 
• Use local knowledge of island and engage long-term residents with experience 

3.5. Identification of barriers  
• It may prove difficult to maintain consensus on the objectives of the plan over the long term, especially if 

multiple stakeholder organisations are involved in the process 
• Implementation of the plan will require additional drive from stakeholders, and potentially require additional 

capital investment 

3.6. Identification of risks  
Risk category Risk description 

Technical constraints None 

Implementation issues and delays  Forming of a task force or committee 

Higher finance and/or higher 
maintenance costs 

Upfront cost for a consultant to develop a plan 
May not receive grants / funding 

Reduction in benefits realised Lack of community cohesion may impact effectiveness 

Natural disaster impacts If the plan is implemented, will reduce impact of bushfires due to 
planned actions to enhance recovery. 

 

10 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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3.7. Financing options 
The Community Sustainability Action grant (Queensland Government) provides small grants to support locally 
based, community driven projects which seek to address climate change, conserve Queensland’s natural and built 
environment and protect our unique wildlife. Over $400k has been allocated to LSC to undertake activities as part of 
the program. A portion of this may be able to be used for a beach erosion plan. 

2019–21 Local Government Grants and Subsidies Program (Queensland Government) aims to provide funding 
assistance to support local governments to deliver priority infrastructure and essential services that meet the 
identified needs of their communities. Although mainly orientated towards “essential infrastructure” or direct 
services, the bushfire management plan may be considered valid under this grant. 

3.8.  Clustering / project alignment opportunities 
LSC is currently considering a whole-of-shire Community Resilience Strategy which would incorporate GKI but 
would be at strategic level to cover the whole of Livingstone shire. The aim of the strategy would be to provide 
tangible improvements in the capacity and capability of the Livingstone community to prepare for, respond to and 
recover from disaster events. 

Learnings from this strategy and from other islands in the GBR and on-island regarding bush fire management and 
mitigating risk will aid in the development of this plan and enhance the overall resilience of the island. 

This business case should be considered alongside 

• Whole of island resilience plan – Business Case 1 
• Overall beach erosion plan (including Putney beach) – Business Case 2 

3.9. Next steps 
It is recommended that island stakeholders form a committee and approach relevant authorities (e.g. LSC, 
Queensland Fire and Emergency Services, Department of Health) regarding the development of an island-wide 
bushfire management plan. This could be with an external consultant or as part of other processes being 
undertaken by relevant agencies. 

3.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Roof top solar PV and battery (individual 
households and businesses) 

Definition: Upgrades and installations of 
small-scale solar PV and battery systems for 
individual residences and small businesses 
on-island. 

Category: Energy generation.  

Technology: Solar PV panels 
(monocrystalline and polycrystalline panels) 
and batteries (lithium-ion)11. 

Target stakeholder group: Residents and 
business owners.   

Specification: From the sustainability audit, approximately 23.6kL of diesel is used to generate electricity used by 
residents and small-scale businesses. This could be replaced by solar-battery systems (in addition to existing 
rooftop systems). This results in a total island-wide solar PV capacity of approximately 50 kWp12 coupled with 173 
kWh of battery storage across the 10 residences and businesses identified. This equates to system sizes ranging 
from 1.8 kW PV + 5.4 kWh battery to 16.1 kWp PV + 48.3 kWh battery. Additional design costs due to cyclone 
damage prevention should be considered. This applies to ten residences and businesses on island. 

4.1. Summary 
This option has the potential to produce annual energy savings of 88.5 MWh, equating to a 64.2 tCO2-e reduction 
in emissions due avoided stationary diesel combustion.  

It is estimated that $4,160 of cost can be avoided within the first year on average per residence or small-scale 
businesses. However, the results indicate a high expenditure (mostly due to the high cost of batteries15). 

 

 

 

 

 
11 End of life decommissioning has not been considered 
12 Defined as kilowatt power = peak power of a solar PV system or panel 
13 Business case results may be impacted by future supply options that become available through the GKI Resort development 
14 Based on a solar cost of $1,490 per kWp and battery cost of $1,285 per kWh 

4.2. Business case results13 
Item Units Per site (average) Total 

Estimated annual energy savings MWh 8.9 88.5 

Estimated annual emissions reduction tCO2-e 6.4 64.2 

Estimated expenditure $ $34,780 $347,80014 

Estimated year 1 cost savings $ $4,160 $41,60015 

Cost of carbon abatement $/tCO2-e $168 $168 

Net Present Value (NPV) $ -$27,100 -$271,300 

Estimated simple payback Years 8.4 8.4 

No of FTE16 estimate No. NA 2.2 

Resilience improvement17 - Modest improvements 

4.3. Co-benefits 
Co-benefits of the project include the following: 

• Improved destination image 
o Improved visitor experience through reduced noise and pollution from diesel generators 
o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 

• Reduced sensitivity to increases in diesel prices or imposition of carbon pricing 
• Improved air quality due to reduced diesel consumption 
• Reduced reliance on mainland for diesel 
• Reduced emissions through a reduction in diesel transport 
• Reduced risk of negative environmental impact (spillage) 
• Potential for increased island mode duration 

4.4. Identification of recommendations   
• Group purchase of solar PV panels and batteries may reduce overall pricing. This could be facilitated by 

Council or other organisations. 
• If the stakeholders were to enter into a group purchasing arrangement as part of a community group, then 

there may be more opportunity to access funding 
• Stakeholders should consider and use individual energy profiles to correctly size the system 
• Integration with existing solar PV / battery systems may require additional design considerations 
• Stakeholders could consider a staged approach with an initial solar PV installation with batteries installed as 

costs decrease. 

15 Includes OPEX cost of 10% CAPEX 
16 Full time equivalent 
17 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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4.5. Identification of barriers  
• Lack of suitable small business loans may limit capital investment. 
• There may be issues with modern battery integration due to control system compatibility 
• Additional design costs due to cyclone damage 
• Existing solar PV / battery systems may be limiting due to existing design 

4.6. Identification of risks  
Risk category Risk description 

Technical constraints Integration with existing solar + battery systems could increase installation 
complexity 

Implementation issues and delays  Transport to island is limited especially in adverse weather 
Supply chain risks 

Higher finance and/or higher 
maintenance costs 

Higher capital and maintenance costs due to access issues (no 
maintenance support on island). 
May not receive financing / grant. 

Reduction in benefits realised Poor system design and/or installation issues could reduce PV output. 
Oversizing the system reduces return on investment. 

Natural disaster impacts Cyclone rated PV systems may increase capital costs 

4.7. Financing options 
The Small-Scale Renewable Energy Scheme (SRES) is a Commonwealth Government program that can create 
renewable energy certificates reducing upfront capital costs. 

A number of the homes may also be eligible for interest free loans for solar and storage from the Queensland 
Government. https://www.qld.gov.au/community/cost-of-living-support/concessions/energy-
concessions/solar-battery-rebate 

The financial benefit of the SRES is included in this analysis through reduced capital costs. 

4.8.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used for lessons learnt with regards to lithium ion application for 
off-grid systems in corrosive environments.  

Group purchasing, financing or installation opportunities across stakeholder groups on-island. 

This opportunity should be considered alongside Roof top solar PV and battery (existing resorts) – Business Case 
5. 

 

4.9. Next steps 
Stakeholders should consider the potential opportunities and timing of any future supply options, however, were 
this option to be pursued, it is recommended that stakeholders on-island form a buying group to bulk purchase 
solar-battery systems and then proceed to contact local suppliers for a bulk installation. This will potentially reduce 
the initial expenditure due to economies of scale and make it more attractive for solar suppliers. 

4.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 

 

 

 

 

 

 

 

 

https://www.qld.gov.au/community/cost-of-living-support/concessions/energy-concessions/solar-battery-rebate
https://www.qld.gov.au/community/cost-of-living-support/concessions/energy-concessions/solar-battery-rebate
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 Roof top solar PV and battery (existing resorts) 
Definition: Upgrades and installations of 
small-scale solar PV and battery systems for 
existing resorts 

Category: Energy generation.  

Technology: Solar PV panels 
(monocrystalline and polycrystalline panels) 
and batteries (lithium-ion)18. 

Target stakeholder group: Resorts 

 

Specification: Approximately 8,500GJ of energy from Hideaway and Holiday Village Resort19 is generated by 
diesel, which is equivalent to an estimated of 220kL. Potentially, this can be offset by installing approximately 
550kW of solar PV panels coupled with 1600kWh of battery storage (in addition to existing roof top systems). 
Additional design costs due to cyclone damage prevention should be considered. This equates to system sizes 
ranging from 65 kW PV + 195 kWh battery to 480 kWp20 PV + 1,400 kWh battery. This applies to two existing 
resorts only. 

5.1. Summary 
This option has the potential to produce annual energy savings of 2,400 MWh, equating to a 600 tCO2-e reduction 
in emissions due avoided stationary diesel combustion.  

It is estimated that $390,000 of cost can be avoided in the first year. However, the results indicate a high 
expenditure (mostly due to the high cost of batteries20). 

 

 

 

 

 

 

 
18 End of life decommissioning has not been considered 
19 Svendsen’s beach uses petrol generation which increases the energy consumption by resorts by less than 1%, therefore is not included in 
this business case.   
20 Defined as kilowatt power = peak power of a solar PV system or panel 
21 Business case results may be impacted by future supply options that become available through the GKI Resort development 

5.2. Business case results21 
Item Units Per site (average) Total 

Estimated annual energy savings MWh 1200  2,400  

Estimated annual emissions reduction tCO2-e 300 600 

Estimated expenditure $ $1,800,000  $3,600,00022  

Estimated year 1 cost savings $ $195,000  $390,00023 

Cost of carbon abatement $/tCO2-e $0.00 $0.00 

Net Present Value (NPV) $ -$145,000 -$290,000 

Estimated simple payback Years  9.3   9.3  

No of FTE24 estimate (per month) No. NA NA  

Resilience improvement25 - High level of improvement 

5.3. Co-benefits 
Co-benefits of the project include the following: 

• Improved destination image 
o Improved guest experience through reduced noise and pollution from diesel generators 
o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 

• Reduced sensitivity to increases in diesel prices or imposition of carbon pricing 
• Improved air quality due to reduced diesel consumption 
• Reduced reliance on mainland for diesel 
• Reduced emissions through a reduction in diesel transport 
• Reduced risk of negative environmental impact (spillage) 
• Potential for increased island mode duration  

 

 

 

 

22 Based on a solar cost of $1,490 per kWp and battery cost of $1,285 per kWh 
23 Includes OPEX cost of 10% CAPEX 
24 Full time equivalent 
25 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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5.4. Identification of recommendations   
• Group purchase solar PV may reduce overall pricing. This could be facilitated by Council or other 

organisations 
• If the stakeholders were to enter into a group purchasing arrangement as part of a community group, then 

there may be more opportunity to access funding 
• Stakeholders should consider and use individual energy profiles to correctly size the system 
• Integration with existing solar PV / battery systems may require additional design considerations 
• There may be an advantage in undertaking a trial implementation, then increasing the size upon successful 

results 
• Stakeholders could consider a staged approach with an initial solar PV installation with batteries installed as 

costs decrease. 

5.5. Identification of barriers  
• Lack of suitable small business loans may limit capital investment 
• There may be issues with modern battery integration due to control system compatibility 
• Additional design costs due to cyclone damage 

5.6. Identification of risks  
Risk category Risk description 

Technical constraints Integration with existing solar + battery systems could increase installation 
complexity. 

Implementation issues and 
delays  

Transport to island is limited especially in adverse weather.  
Transport to island may add additional complexities to construction. 
Supply chain risks 

Higher finance and/or higher 
maintenance costs 

Higher capital and operating costs due to access issues (no maintenance 
support on island).  
May not receive financing / grant. 

Reduction in benefits realised Poor system design and/or installation issues could reduce PV output. 
Oversizing the system reduces return on investment.  

Natural disaster impacts Cyclone rated PV systems may increase capital costs. 
 

 

 

 

5.7. Financing options 
The Small-Scale Renewable Energy Scheme (SRES) is a Commonwealth Government program that can create 
renewable energy certificates reducing upfront capital costs for systems below 100kWp.  For systems greater than 
100kWp, large-scale generation certificates (LGCs) can be created. The value of these LGCs has not been included 
in the analysis as these are generated on an on-going basis with their value decreasing significantly post 2020. The 
financial benefit of the SRES is included in this analysis through reduced capital costs. 

A number of the homes may also be eligible for interest free loans for solar and storage from the Queensland 
Government. https://www.qld.gov.au/community/cost-of-living-support/concessions/energy-
concessions/solar-battery-rebate 

5.8. Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used for lessons learnt with regards to lithium ion application for 
off-grid systems in corrosive environments.  

Group purchasing, financing or installation opportunities across stakeholder groups on-island. 

This opportunity should be considered alongside Roof top solar PV and battery (existing resorts households and 
business) – Business Case 4. 

5.9. Next steps 
Stakeholders should consider the potential opportunities and timing of any future supply options, however, were 
this option to be pursued, it is recommended that stakeholders on-island form a buying group to bulk purchase 
solar-battery systems and then proceed to contact local suppliers for a bulk installation. This will potentially reduce 
the initial expenditure due to economies of scale and make it more attractive for solar suppliers. 

5.10. Disclaimer 
Both Great Keppel Island Hideaway Bar and Resort and Great Keppel Island Holiday Village have previously had 
Business Cases for Solar and Battery systems (combined 125kW of solar PV and 90kW of batteries) completed 
during the first phase of the decarbonisation of the Great Barrier Reef Project. These figures have been considered 
in this business case.  

5.11. Result 
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 

 

https://www.qld.gov.au/community/cost-of-living-support/concessions/energy-concessions/solar-battery-rebate
https://www.qld.gov.au/community/cost-of-living-support/concessions/energy-concessions/solar-battery-rebate
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 Ground-mounted solar PV farm with battery 
storage26 

Definition: Installation of a ground-mounted 
solar PV farm to simultaneously supply the 
island's energy demands during the day whilst 
charging a mass battery storage system with 
enough excess energy to support demand 
outside of peak solar irradiation hours. 

Category: Energy generation.  

Technology: Solar PV panels 
(monocrystalline and polycrystalline panels) 
and batteries (lithium-ion)27.  

 

Target stakeholder group: Whole of island. 

Specification: From the sustainability audit and using estimated load for the future report development28, 
approximately 6,400kL of diesel generated electricity will be used by resorts, residents and businesses, which 
could be replaced by a centralised solar-battery system. This results in a total island-wide solar PV capacity of 
approximately 16 MW coupled with 47 MWh of battery storage. Additional design costs due to cyclone damage 
prevention should be considered. 

6.1. Summary 
This option considers the energy consumption with the future resort development. It has the potential to produce 
annual energy savings of 68,000 MWh, equating to a 17,300 tCO2-e reduction in emissions due to avoided 
stationary diesel combustion. 

It is estimated that $11M of costs can be avoided within the first year. 

 

 

 

 
26 This option was included as it was selected in the previous workshops. It is noted that a recent evaluation of this proposal by the Queensland 
Government concluded that this is not a viable option for GKI. The sizing used in this report have been used as a reference only. 
27 End of life decommissioning has not been considered 
28 Based on sizing from EIS compared to similar resorts globally 
29 Business case results may be impacted by future supply options that become available through the GKI Resort development 
30 Capital costs based on ground mount solar cost of $2,000 per kWp, battery cost of $1,285 per kWh, land clearing cost of $190k/ha and 2km 
of HV cabling @ $1m/km 

6.2. Business case results29 
Item Units Total 

Estimated annual energy savings MWh                       68,000  

Estimated annual emissions reduction tCO2-e                       17,300  

Estimated expenditure30 $ $124,000,000 

Estimated year 1 cost savings31,32 $ $11,200,000 

Cost of carbon abatement $/tCO2-e $272 

Net Present Value (NPV) $ -$4,710,000 

Estimated simple payback Years                           11.1  

No of FTE33 estimate No. 773 

Resilience improvement34 - High levels of improvement 

6.3. Co-benefits 
Co-benefits of the project include the following: 

• Improved destination image 
o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 
o reduced noise and air pollution from diesel generators 

• Reduced sensitivity to increases in diesel prices or imposition of carbon pricing 
• Improved air quality due to reduced diesel consumption 
• Reduced reliance on mainland for diesel 
• Potential for increased island mode duration 

 

 

 

 

 

31 Includes LGC benefits of $39.50 per MWh 
32 Includes OPEX cost of 2% CAPEX 
33 Full time equivalent 
34 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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6.4. Identification of recommendations   
• A key stakeholder consortium should be established to manage the installation 
• Accurate system sizing should be undertaken with experienced professionals 
• A detailed assessment of all costs, charging mechanisms and contracting models should be undertaken to 

understand implications for all stakeholders 
• It may be possible to contract for the system as part of a power purchase agreement where capital costs 

are provided by the developer, with a contract for the energy over a 10-20 year period 
• Back-up diesel generators could also be included for additional reliability. 
• Stakeholders could consider a staged approach with an initial solar PV installation with batteries installed as 

costs decrease. 

6.5. Identification of barriers  
• Significant land clearing is required due to the large size (31 Ha) of this PV-battery system. This equates to 

approximately 3% of the total land area35. 
• Significant environmental impacts of the installation  
• No existing electricity network on-island adding significant costs to the project and further impacting the 

island ecology 
• Lack of government funding / incentives may limit capital investment 
• Additional design costs due to the potential for cyclone damage 
• Many stakeholders already have solar PV and battery systems, so this may limit the offtake 

6.6. Identification of risks  
Risk category Risk description 

Technical constraints System size and design should be carefully considered to reduce impact on 
the island’s environment. 
Lack of island wide electricity network will increase costs. 

Implementation issues and 
delays  

Transport to island is limited especially in adverse weather. 
Lack of land area required for the size of this PV-battery system. 
Supply chain risks 

Higher finance and/or higher 
maintenance costs 

Higher capital and operating costs due to access issues (no maintenance 
support on island).  

Reduction in benefits realised Poor system design and/or installation issues could reduce PV output. 
Oversizing the system reduces return on investment. 
Many current stakeholders may not be willing to procure electricity from the 
plant, as they have their own generation. 

Natural disaster impacts Cyclone rated PV systems may increase capital costs. 

 
35 Total area estimated at 14.2km2 using goggle earth. 
36 https://www.hydro.com.au/clean-energy/hybrid-energy-solutions/success-stories/king-island 

6.7. Financing options 
• The Renewable Energy Target is a Commonwealth Government target that provides large-scale generation 

certificates (LGCs) for renewable energy projects. 
• A Power Purchase Agreement (PPA) could be established with a developer. This would remove upfront 

capital costs 
• Large business loans are available for this system sizing from established banks. 

6.8. Clustering / project alignment opportunities 
King Island in Tasmania has a solar, battery, wind and diesel hybrid system36 that could be used as a case study. 
Flinders Island also has a renewable energy, battery microgrid37. There is a current system on North Keppel Island 
Environmental Education Centre which like King Island is a proven system with solar, wind and gas-powered 
generator. Relevant learning could be gleaned from this project. 

Lady Elliot Island and Bedarra Island Resort also have renewable energy and battery microgrids and have 
expressed interest in knowledge sharing and clustering / project alignment opportunities under the first phase of the 
decarbonisation of the Great Barrier Reef Program last year (resort Islands).  

6.9. Next steps 
This option is not recommended due to the large land clearing requirements for this sized system. The additional 
costs for this would result in the project savings being reduced. If this were to be progressed, stakeholders should 
undertake detailed sizing assessments and design studies. 

6.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 

 

 

 

37 https://microgridnews.com/flinders-island-microgrid-tasmania/ 
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 Renewable Diesel (individual households and 
businesses) 

Definition: Purchase of renewable diesel to 
replace mineral diesel used for energy 
generation by residents and businesses on 
island  

Category: Energy generation 

Technology: Replacement of diesel with 
renewable diesel for energy generation. 

Target stakeholder group: Residents and 
business owners38.   

Specification: From the sustainability audit, approximately 42kL of diesel used for electricity generation and road 
vehicles by residents and small-scale businesses could be replaced by renewable diesel. This would reduce total 
island-wide annual emissions by 101 tCO2-e across the ten residences and businesses identified.  

7.1. Summary 
This option has the potential to produce annual emissions savings of 100 tCO2-e, due to avoided stationary diesel 
combustion. Due to the high cost of renewable diesel, it is estimated that a loss of $57,500 can be expected within 
the first year. This loss continues such that there is no payback timeframe and a Net Present Value of -$443,000. 
These financial results indicate this project is not financially viable. 

Additionally, although there is a pilot-plant in Queensland, renewable diesel is not commercially produced in 
Australia at present. Thus, international suppliers will need to be pursued. Renewable diesel is distinct from 
biodiesel39 as it is chemically similar to mineral diesel while biodiesel has different chemical properties. Biodiesel is 
cheaper than renewable diesel and commercially available in Australia. However, most generators will not provide 
warranties for biodiesel mixtures above around a 20% biodiesel blend (B20) and most Australian equipment 
suppliers would not recommend using anything above a B5 diesel to reduce corrosive effects of biodiesel on 
equipment. Hence, switching to B5 diesel would represent only a minimal improvement on carbon emissions. 

 

 

 

 
38 Excluding new resort. GKI resort development is only considered for whole of island opportunities 
39 Renewable Hydrocarbon Biofuels, US Department of Energy (Accessed 26/03/2019) 
https://afdc.energy.gov/fuels/emerging_hydrocarbon.html 
40 Renewable diesel cost estimate = $ 3.15/L 

7.2. Business case results 
Item Units Per site (average) Total 

Estimated annual energy savings MWh N/A N/A 

Estimated annual emissions reduction tCO2-e                             11.3                         100  

Estimated expenditure $ N/A N/A 

Estimated year 1 cost savings $ -$6,390 -$57,50040 

Cost of carbon abatement $/tCO2-e $292 $292 

Net Present Value (NPV) $ -$49,200 -$443,000 

Estimated simple payback Years NA 

No of FTE41 estimate No. N/A 0.36 

Resilience improvement42 - No improvements 

7.3. Co-benefits 
Co-benefits of the project include the following: 

• Improved destination image 
o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 

• Reduced sensitivity to increases in diesel prices or imposition of carbon pricing 
• Supports local economy if sourced locally 
• Renewable diesel is a ‘drop-in’ replacement fuel that can be used in diesel engines of all ages 
• Existing fuel transportation and storage can be used for renewable diesel. 

7.4. Identification of recommendations   
• Group purchase as part of a community group of renewable diesel may reduce overall pricing  
• Stakeholders should consider sourcing renewable diesel from local suppliers when available 
• Stakeholders could also consider upgrading diesel generators to use biodiesel in the short term 

 

 

41 Full time equivalent 
42 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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7.5. Identification of barriers  
• Renewable diesel is being produced in small quantities in Queensland for testing purposes. It is anticipated 

that it will take 4 – 5 years to achieve commercial scale renewable diesel production in Australia. Until then, 
the fuel would be supplied by international producers.43 

• Although sensitivity to increases in diesel prices is reduced, a sensitivity to increase in renewable diesel 
prices takes its place 

7.6. Identification of risks  
Risk category Risk description 

Technical constraints Renewable diesel is not produced or used commercially in Australia 

Implementation issues and delays  Renewable diesel is not produced commercially in Australia, so 
international suppliers will need to be sought  

Higher finance and/or higher 
maintenance costs 

Higher costs due to transportation cost and access issues  

Reduction in benefits realised None 

Natural disaster impacts None 

7.7. Financing options 
Currently, there are no funds or grants for the purchase of renewable diesel. There have been efforts by the 
Queensland Government to start-up a renewable diesel industry. Through the Advance Queensland Industry 
Attraction Fund, Southern Oil is trialling the use of renewable diesel (produced in a pilot-plant in Yarwun) in the 
Scania V8 test engine. 

The Queensland Government is also supporting Mercurius to build a pilot biorefinery in Gladstone which will 
produce renewable diesel via the Jobs and Regional Growth Fund44.  

7.8.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used for lessons learnt with regards alternative fuel sources in 
remote, on-island locations. Once renewable diesel is cost-effective to purchase, a buying group can be expanded 
to include surrounding islands such as Pumpkin Island which also uses diesel generators for power. 

This business case should be considered alongside  

• Renewable Diesel (marine transport operators)  - Business Case 19 
• Renewable Diesel (resorts) – Business Case 8 

 
43 Emissions from import have not been included 

7.9. Next steps 
It is recommended that island residents and business owners review the cost of renewable diesel annually and 
form a buying group to bulk purchase renewable diesel and/or biodiesel when costs fall within budget limits. Buying 
groups will reduce the ongoing purchase cost and make it more attractive for international suppliers. 

7.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 

 

 

 

44 http://statements.qld.gov.au/Statement/2019/2/13/gladstone-biorefinery-pilot-plant-gets-the-goahead 

https://urldefense.proofpoint.com/v2/url?u=http-3A__statements.qld.gov.au_Statement_2019_2_13_gladstone-2Dbiorefinery-2Dpilot-2Dplant-2Dgets-2Dthe-2Dgoahead&d=DwMFAg&c=tpTxelpKGw9ZbZ5Dlo0lybSxHDHIiYjksG4icXfalgk&r=YvNqLKtu0VwY5ks44-9f7Fi6T7VjDpId_74Sl18M27U&m=PVpyLKOav2BLcvn7SBFRVRm6X3ohcEXQbSoGTcqcu38&s=yAYYcqZlujJKas9UfbxRPxtKXh9Fd78EkXsn5QV4HUw&e=
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 Renewable Diesel (resorts) 
Definition: Purchase of renewable diesel to 
replace diesel used for energy generation by 
existing resorts on island. 

Category: Energy generation. 

Technology: Replacement of diesel with 
renewable diesel for energy generation.  

Target stakeholder group: Resorts45.  

 

Specification: From the sustainability audit, approximately 222kL of diesel is used to generate electricity used by 
resorts. This could be replaced by renewable diesel. This would reduce total island-wide annual emissions by 540 
tCO2-e across the 2 of the 3 resorts identified (Holiday Village and Hideaway, Svendsen’s Beach uses petrol run 
generators).  

8.1. Summary 
This option has the potential to produce annual emissions savings of 540 tCO2-e, due to avoided stationary diesel 
combustion. Due to the high cost of renewable diesel, it is estimated that a loss of $306,900 can be expected 
within the first year. This loss continues such that there is no payback timeframe and a Net Present Value of -
$2,363,900. These financial results indicate this project is not financially viable. 

Additionally, although there is a pilot-plant in Queensland, renewable diesel is not commercially produced in 
Australia at present. Thus, international suppliers will need to be pursued. Renewable diesel is distinct from 
biodiesel46 as it is chemically similar to mineral diesel while biodiesel has different chemical properties. Biodiesel is 
cheaper than renewable diesel and commercially available in Australia. However, most generators will not provide 
warranties for biodiesel mixtures above around a 20% biodiesel blend (B20) and most Australian equipment 
suppliers would not recommend using anything above a B5 diesel to reduce corrosive effects of biodiesel on 
equipment. Hence, switching to B5 diesel would represent only a minimal improvement on carbon emissions. 

 

 

 

 

 
45 Excluding new resort. GKI resort development is only considered for whole of island opportunities 
46 Renewable Hydrocarbon Biofuels, US Department of Energy (Accessed 26/03/2019) 
https://afdc.energy.gov/fuels/emerging_hydrocarbon.html 
47 Renewable diesel cost estimate = $ 3.15/L 

8.2. Business case results 
Item Units Per site (average) Total 

Estimated annual energy savings MWh N/A  N/A  

Estimated annual emissions reduction tCO2-e 270 540  

Estimated expenditure $ N/A N/A  

Estimated year 1 cost savings $ -$153,500 -$306,90047 

Cost of carbon abatement $/tCO2-e $290  $290  

Net Present Value (NPV) $ -$1,181,900 -$2,363,900 

Estimated simple payback Years Cannot be paid back 

No of FTE48 estimate (per month) No. N/A N/A  

Resilience improvement49 - No improvements 

8.3. Co-benefits 
Co-benefits of the project include the following: 

• Improved destination image 
o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 

• Reduced sensitivity to increases in diesel prices or imposition of carbon pricing 
• Supports local economy if sourced locally 
• Renewable diesel is a ‘drop-in’ replacement fuel that can be used in diesel engines of all ages 
• Existing fuel transportation and storage can be used for renewable diesel 

8.4. Identification of recommendations   
• Group purchase as part of a community group of renewable diesel may reduce overall pricing  
• Stakeholders should consider sourcing renewable diesel from local suppliers when available 

8.5. Identification of barriers  
• Renewable diesel is being produced in small quantities in Queensland for testing purposes. It is anticipated 

that it will take 4 – 5 years to achieve commercial scale renewable diesel production in Australia. Until then, 
the fuel would be supplied by international producers.50 

• Although sensitivity to increases in diesel prices is reduced, a sensitivity to increase in renewable diesel 
prices takes its place 

48 Full time equivalent 
49 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
50 Emissions from import have not been included 
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8.6. Identification of risks  
Risk category Risk description 

Technical constraints Renewable diesel is not produced or used commercially in 
Australia 

Implementation issues and delays  Renewable diesel is not produced commercially in Australia, so 
international suppliers will need to be sought  

Higher finance and/or higher 
maintenance costs 

Higher costs due to transportation cost and access issues  

Reduction in benefits realised None 

Natural disaster impacts None 

8.7. Financing options 
Currently, there are no funds or grants for the purchase of renewable diesel. There have been efforts by the 
Queensland Government to start-up a renewable diesel industry. Through the Advance Queensland Industry 
Attraction Fund, Southern Oil is trialling the use of renewable diesel (produced in a pilot-plant in Yarwun) in the 
Scania V8 test engine. 

The Queensland Government is also supporting Mercurius to build a pilot biorefinery in Gladstone which will 
produce renewable diesel via the Jobs and Regional Growth Fund51. 

8.8.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used for lessons learnt with regards alternative fuel sources in 
remote, on-island locations. Once renewable diesel is cost-effective to purchase, a buying group can be expanded 
to include transport operators in surrounding islands. 

This business case should be considered alongside  

• Renewable Diesel (individual households and businesses) – Business Case 7 
• Renewable Diesel (marine transport operators) – Business Case 19 

8.9. Next steps 
It is recommended that island resort stakeholders review the cost of renewable diesel annually and form a buying 
group to bulk purchase renewable diesel and/or biodiesel when costs fall within budget limits. Buying groups will 
reduce the ongoing purchase cost and make it more attractive for international suppliers. 

 
51 http://statements.qld.gov.au/Statement/2019/2/13/gladstone-biorefinery-pilot-plant-gets-the-goahead 

8.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 

 

 

https://urldefense.proofpoint.com/v2/url?u=http-3A__statements.qld.gov.au_Statement_2019_2_13_gladstone-2Dbiorefinery-2Dpilot-2Dplant-2Dgets-2Dthe-2Dgoahead&d=DwMFAg&c=tpTxelpKGw9ZbZ5Dlo0lybSxHDHIiYjksG4icXfalgk&r=YvNqLKtu0VwY5ks44-9f7Fi6T7VjDpId_74Sl18M27U&m=PVpyLKOav2BLcvn7SBFRVRm6X3ohcEXQbSoGTcqcu38&s=yAYYcqZlujJKas9UfbxRPxtKXh9Fd78EkXsn5QV4HUw&e=
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 Solar bore pump installation  
Definition: Installation of solar bore pump for ground 
water extraction. 
 
Category: Water 

Technology: Solar bore pump such as Lorentz PS2-
200 HR-07-3  

Target stakeholder group: All stakeholders.  

 

Specification: In 2018, the total water consumption for the island was estimated to be 6,024kL, which included 
rainwater (64%), bore water from the island’s aquifer and bottled water from the mainland. No island stakeholder 
reported running out of water, but many had come close during drought periods. One solar bore pump may be 
used by each stakeholder to provide water for their property and replace the existing bore pumps to save power 
and reduce emissions. Additional design costs due to the potential for cyclone damage should be considered. 

9.1. Summary 
This option has the potential to switch energy used for pumping bore water to a renewable energy source. It is 
expected to reduce emissions by approximately 2.3 tCO2-e and save an approximate $1,500 annually. The 
expenditure is estimated to be $78,000, with a payback period of approximately 51.4 years.  

9.2. Business case results 
Item Units Total 

Estimated annual energy savings MWh  3.2  

Estimated annual emissions reduction tCO2-e  2.3  

Estimated expenditure $ $78,000 

Estimated year 1 cost savings $ $1,500 

Cost of carbon abatement $/tCO2-e $1,010 

Net Present Value (NPV) $ -$59,000 

Estimated simple payback Years  51.4  

No of FTE52 estimate No. 0.5 

Resilience improvement53 - No Change 

 
52 Full time equivalent 

9.3. Co-benefits 
Co-benefits of the project include the following: 

• Reduced diesel consumption and associated emissions 

9.4. Identification of recommendations   
• Further purification techniques may be employed to make bore water suitable for commercial use 
• The high flow rate of the solar pumps may be utilised more efficiently by installing a shared pipeline system, 

to reduce the number of pumps needed 

9.5. Identification of barriers  
• Lack of small business loans / government funding / incentives may limit capital investment 
• There may be issues with integrating the new pumps to existing water pipeline system 
• There may be issues with pumping water during consistently cloudy days 
• The bore pump may not have been previously installed in an environment with similar water salinity as GKI 

9.6. Identification of risks  
Risk category Risk description 

Technical constraints The new type of pump may be unproven in corrosive environments 

Implementation issues and delays  Transport to island is limited especially in adverse weather 

Higher finance and/or higher 
maintenance costs 

Higher capital and operating costs due to access issues (no maintenance 
support on island) 

Reduction in benefits realised Poor weather may negatively affect the pump rate 

Natural disaster impacts Cyclone/Hail may damage the solar panels and/or the pump, hence increase 
operational and maintenance costs 

9.7.  Clustering / project alignment opportunities 
• Shared learning from agriculture applications may assist design and installation of systems 

9.8. Financing options  
None identified 

53 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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9.9. Next steps 
It is recommended that Livingstone Shire Council (LSC) consider installing a shared pipeline system integrated 
with a lower number of solar pumps to potentially reduce capital expenditure and future maintenance costs. 

9.10.  Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Sustainability education 
Definition: Education through the holding of 
workshops for business owners, residents 
and guests and installing signage to improve 
energy, water and waste practices on the 
island. 

Category: All. 

Solution: Education. 

Target stakeholder group: Council/Whole 
of Island54.  

Specification: Educate island guests, businesses, resort staff and residents on efficient energy use, water use 
and waste disposal via a series of workshops and display signage in rooms and common areas throughout the 
island.  

The GKI sustainability educational campaign will need to be designed and developed to facilitate energy, water 
and waste reduction through a variety of communication materials (these could include digital content, education 
materials, postcards, fridge magnets, room cards, bar mats) that can be distributed and provided in areas/rooms 
where residents and visitors are expected to pass through such as restaurants, ferries, kitchens, other stores and 
hotel rooms. The design and development would need to be tailored to the island’s sustainability profile and 
recycling opportunities and align with the Council’s broader waste management program. 

This educational method can save up to 47 MWh of energy, 500kL of water per year and associated 2kL of diesel 
from water pumping requirements (estimated). 

10.1. Summary 
It is estimated that almost 47 MWh of energy, 34.5 tonnes of waste, 500kL of water and 2kL of diesel can be saved 
within the first year following an education strategy that assumes a 4%55 energy saving and 12% annual 
waste/water reduction with a 69% engagement success rate. The financial results such as the payback timeframe 
(1-2 years) show that this project should payback relatively quickly with low capital investment and can be run at 
low cost if operational costs are kept low.  

It is estimated that there could be an annual reduction of 46.7 tCO2-e in emissions due to improved energy/water 
usage and waste management. It is estimated that a total of $31,900 can be saved within the first year at a capital 
cost of $27,900, resulting in an average payback period of just under than one year. However, the estimated 
savings are highly dependent on the level of engagement from the target stakeholders and resulting improvement. 
There is a high probability that these cost savings will be much lower than initially estimated.  

 
54 Including future GKI resort 
55 Energy Management Training Primer, Natural Resources Canada, 2016 
56 Fuel economy of barge diesel engine 1.05 km/L 
57 Waste cost - $0.44/kg 

10.2. Business case results 
Item Units Whole of island 

(Energy) 
Whole of 

island (Water) 
Whole of island 

(Waste) 

Estimated annual energy savings MWh 26  21  -  

Estimated annual emissions reduction tCO2-e 18  5.3  46.7  

Estimated expenditure $ $9,300 $9,300 $9,300  

Estimated year 1 cost savings56,57 $ $12,000 $4,700 $15,200  

Cost of carbon abatement $/tCO2-e -$8 $490 -$200 

Net Present Value (NPV) $ $24,000 -$25,900 $48,300  

Estimated simple payback Years              0.8  2.0  0.6  

No of FTE58 estimate No.            0.01  0  0  

Resilience improvement59 - Modest improvements 

10.3. Co-benefits 
Co-benefits of the project include the following: 

• Reduced waste and associated costs 
• Reduced single use plastics 
• Reduced ocean pollution / impacts  
• Reduced sensitivity to rainfall 

o More efficient use of recycled rainwater 
• Reduced sensitivity to the volatility of bore water availability and reduced pressure on limited natural 

freshwater resources 
• Improved destination image 

o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 

• Tourists may take away learned lessons and apply at home 
• Reduced emissions associated with transporting waste off the island (diesel barges) 
• Reduced reliance on mainland for services 

10.4. Identification of recommendations   
• Recommend setting up a task-force or committee of stakeholders with someone appointed to drive the 

project. This could be led by Livingstone Shire Council (LSC) as part of their waste management strategy. 
o Will need a community champion or agency lead to ensure success of the project 

• Identify a consultant to deliver workshops on water efficiency, provide advice and practical solutions to 
energy, water and waste reduction intentions and challenging behaviour of visitors to the island. 

58 Full time equivalent 
59 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 



                                                         

 116 © Energetics Pty Ltd 2021 

• Communicating and raising awareness of energy, water and waste management strategies to tourists will 
help to demonstrate good practice and reduce and/or avoid negative perceptions of guests 

• Cost efficiencies can be found by combining this education opportunity with other educations options (such 
as energy efficiency), to raise awareness, provide training and materials for a range of community and 
environmental issues. 

• Encourage visitors to island, staff and residents to adopt efficient energy/water use and waste generation 
behaviours. 

• Provide workshops to each stakeholder in the first year; including an island-wide training day, then follow-up 
workshops in the second year. Workshops should include information of how businesses and resorts can 
convey the message to visitors. The workshops to businesses and resort staff, should include information 
and tools so the training can be delivered independently of the consultants for the foreseeable future.  

10.5. Identification of barriers  
• Energy efficiency awareness is already high among residents 
• Lack of small business loans / government funding / incentives may limit capital investment. 
• Residents are already sensitive to the water situation and successful water efficiency will require island 

visitors to adopt appropriate water behaviour. 
• May require a committed local champion to drive uptake and maintain attitudes. 
• Local stakeholders have adopted water reduction actions and may not be able to implement further 

reductions. 
• Guests to the island will likely be holiday makers and will have relaxed attitudes towards water reduction 

recommendations, thereby reducing the effectiveness of the education program. 
• Will require long term commitment to implementing energy, water and waste management practices from all 

stakeholders – typically difficult to get everyone on board for the long term 
• Residents and guests may be resistant to adopting waste reduction strategies – may have some challenges 

with guests that bring their own food to the island. 

10.6. Identification of risks  
Risk category Risk description 

Technical constraints None 

Implementation issues and 
delays  

Island Stakeholders do not engage with workshops or energy, water and waste 
reduction techniques. 
After completion of workshops, techniques are not maintained (i.e. due to staff 
turnover, re-training of staff etc.) 
Any delays will not have any significant effects besides the continuation of poor 
waste management practices 

Higher finance and/or 
higher maintenance costs 

None 

Reduction in benefits 
realised 

Estimated benefits will vary significantly since the successful implementation 
requires buy-in from all stakeholders. 

Natural disaster impacts None 

10.7. Financing options 
The Community Sustainability Action grant (Queensland Government.) provides small grants to support locally 
based, community driven projects which seek to address climate change, conserve Queensland’s natural and built 
environment and protect our unique wildlife. 

Although not directly related, 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. 

10.8.  Clustering / project alignment opportunities 
LSC is likely to extend its education programme more widely into the shire and this may be done in partnership with 
other Councils and other relevant business and community groups. The focus is likely to be the ‘war on waste’ and 
on reduction, reuse and recycling and in general sustainable living.  

Learnings from other islands in the GBR could be used with regards to water efficiency education techniques. Some 
island stakeholders have good experience with water efficiency measures and could be used to share knowledge or 
case studies. 

10.9. Next steps 
It is recommended that stakeholders on-island consider educational materials and workshops for energy, water 
and waste efficiency, and to align with the efforts of LSC. LSC has an education program which is being further 
developed, once finalised they will start rolling the programme out and will engage with relevant stakeholders and 
localities.  

10.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Island wide compost 
Definition: Centralised composting scheme to 
provide alternative disposal to landfill for food 
and green waste. 

Category: Waste 

Solution: Composting 

Target stakeholder group: All stakeholders  

 

Specification: From the sustainability audit, approximately 416,500kg of general waste is annually removed from 
the island. It can be considered that 40%60 of this is compostable food waste that will generate CO2-e emissions at 
landfill. 

By installing one compost system per household and two per existing resort it should be possible to capture 30% 
of food waste for composting. It is anticipated that this compost be used at each stakeholder’s property. 

Therefore approximately 50,000kg of food waste can be composted, with an improved carbon emissions factor of 
0.05 kgCO2-e/kg61, rather than 1.35 kgCO2-e/kg62 associated with landfill; saving a total 66 tCO2-e from being 
released annually.  

The capital cost of the compost systems will be $17,000 based on $0.34/kg63 of food waste, however, 
approximately $26,000 can be saved each year based on the cost of waste at $0.44/kg64. This cost is outlaid by 
the current waste contract provider and will only provide effective incentives to other residents if cost savings are 
passed through. These costs could be reduced rates from Council following a reduction in the waste contract value 
or a benefit share arrangement. 

This business case applies to the whole of island only. 

11.1. Summary 
This option has the potential to produce annual emissions savings of 66 tCO2-e, due to avoided carbon emissions 
from landfill.  

It is estimated that $26,000 of cost can be avoided within the first year, which should allow the project to achieve 
payback within 1 year by offsetting cost to remove food waste from the island.  

 
60 NGER Determination 2018 - Section 5.11 (2c) 
61 NGER Determination 2018 - Section 5.22 (2) 
62 EarthCheck data - taken to by emissions factor used for Hideaway in previous project 
63 Based on previous GBR project 
64 Average waste cost for resorts in previous GBR project 

11.2. Business case results 
Item Units Per system (average) Total 

Estimated annual energy savings MWh                -                 -    

Estimated annual emissions reduction tCO2-e 3 66 

Estimated expenditure $ $654 $17,000 

Estimated year 1 cost savings65 $ $1,000 $26,000 

Cost of carbon abatement $/tCO2-e -$260 -$260 

Net Present Value (NPV) $ $6,600 $172,000 

Estimated simple payback Years 0.7             0.7  

No of FTE66 estimate (per month) No. NA 0.1 

Resilience improvement67 - Modest improvements 

11.3. Co-benefits 
Co-benefits of the project include the following: 

• Avoided emissions from diverting legacy waste from landfill through composting alternative waste 
technology. 

• Adding a source of organic matter that stimulates biological activity, improving soil structure. 
• Reduces visual impact of waste 
• Increases soil buffering capacity and moisture holding capacity. 
• Reduced emissions from transport or burning of waste 

11.4. Identification of recommendations   
• Educational material to accompany rollout of composting systems to households and existing resorts. 

11.5. Identification of barriers  
• Educational ignorance to benefits and uses of composting  
• High costs for residents already burying or disposing of their waste elsewhere 

 

65 Assumes an $80 Queensland waste levy based on a project start date Financial Year (FY) 2020 ($75 in FY19 by $5 per annum) 
https://www.qld.gov.au/environment/pollution/management/waste/recovery/disposal-levy/about/levy-rates 
66 Full time equivalent 
67 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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11.6. Identification of risks  
Risk category Risk description 

Technical constraints None 

Implementation issues and delays  Education of best composting practices required 

Higher finance and/or higher 
maintenance costs 

Investment cost for stakeholder (noting reduced payback time) 

Reduction in benefits realised None 

Natural disaster impacts None 

11.7. Financing options 
Payback time offers a solution for the waste contractor to install the systems and gain the benefits 

11.8.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used with regards to island wide compost schemes. 

11.9. Next steps 
It is recommended that the waste contractor consider implementing composting solutions across the island to 
reduce waste costs. 

11.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Upgrade of existing sewage treatment plant 
(STP)68 

Definition: Rebuilding of existing STP.  

Category: Waste.  

Technology: High-capacity STP. 

Target stakeholder group: Resort.  

Specification: This option looks at 
removing the existing STP system and 
replacing with a new plant69. This new plant 
would continue to service the current levels 
required. No expansion has been included 
for other stakeholders.  

12.1. Summary 
This option has the potential to reduce risk of sewage overflow to the ocean and over-capacity during critical 
periods. The new plant would be expected to be able to offer higher reliability when compared to the existing plant. 

The expenditure for this upgrade is estimated to be $756,000. There is no foreseeable financial benefit, besides 
beside ensuring ongoing legal environmental compliance with the Environmental Protection Act70, alongside 
continual operation of the resort. The Net Present Value is estimated to be -$877,000, which indicates that the 
project may not be financially viable. 

There is an option to install solar PV panels and batteries to offset the diesel used to power the plant. An estimated 
system size of 6 kWp71 solar PV + 18kWh battery is required. This option increases the capital expenditure to 
approximately $786,000. However, it has a significant improvement to the energy and emissions savings. The Net 
Present Value for this option is still -$869,000, however the payback reduces significantly. 

 

 

 

 
68 This option was included as it was selected in the previous workshops. 
69 The sizing of this system was based on the OPUS report in the previous EIS and additional assessments. It is noted that a common user 
STP will be available as part of the resort development potentially reducing the benefit of this business case. 
70 Not included in business case savings 
71 Defined as kilowatt power = peak power of a solar PV system or panel 

12.2. Business case results 
Item Units Total Total + solar 

Estimated annual energy savings MWh 6.8672 34.29 

Estimated annual emissions reduction tCO2-e 1.74 8.70 

Estimated expenditure $ $756,000 $786,000 

Estimated year 1 cost savings $ $1,100 $5,600 

Cost of carbon abatement $/tCO2-e $20,000 $4,000 

Net Present Value (NPV) $ -$877,000 -$869,000 

Estimated simple payback Years  671.2   139.6  

No of FTE73 estimate (per month) No. 4.7 4.9 

Resilience improvement74 - Small Improvements Small Improvements 

12.3. Co-benefits 
Co-benefits of the project include the following: 

• Improved relationships with island residents due to reduction in overflow and odours  
• Operating cost savings due to using more energy efficient equipment 
• Improved air quality and ocean protection due to a higher capacity and more reliable plant 
• Avoided clean-up cost and possible fine in the future due to overflow 
• Reduced environmental degradation/impacts from reduced overflows 

12.4. Identification of recommendations   
• An assessment into a centralised STP that may provide benefits to the whole island should be undertaken. 

As part of this, costs and emissions savings should be estimated, along with financial benefits to island 
stakeholders. 

• If the solar PV and battery option is progressed, the stakeholders could consider a staged approach with an 
initial solar PV installation with batteries installed as costs decrease. 

12.5. Identification of barriers  
• Lack of small business loans / government funding / incentives may limit capital investment 
• Integration with existing solar PV / battery systems may require additional design considerations 

72 Assuming existing load is 48 kWh/pp/yr. and a 20% efficiency improvement 
73 Full time equivalent 
74 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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12.6. Identification of risks  
Risk category Risk description 

Technical constraints Installation of new STP may require the existing one to be shut down. 
This period of downtime would need to be managed. Alternative 
approach would be to install the system in a new location which would 
require land at the existing plant to be remediated. 

Implementation issues and delays  Removal of the existing plant may be difficult and delay the installation 
of the new plant. 
Transport to island is limited especially in adverse weather. 
Transport to island may add additional complexities to construction. 
If there is a lack of skilled labour in the region, installing and servicing 
the system may have higher costs / time delays 
Supply chain risks 

Higher finance and/or higher 
maintenance costs 

Higher capital and operating costs due to access issues (no 
maintenance support on island) 

Reduction in benefits realised Benefits may be reduced if visitor stays reduce 

Natural disaster impacts None 

12.7. Financing options 
The Small-Scale Renewable Energy Scheme (SRES) is a Commonwealth Government program that can create 
renewable energy certificates reducing upfront capital costs. 

The financial benefits of these schemes are included in STP + solar PV analysis. 

12.8.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used with regards installing, operating and maintaining the new 
system. 

This business case should be considered along side  

• Soil conditioner from septic tanks – Business Case 13 
• Roof top solar PV and battery (existing resorts) – business case 5 

 

 

 

12.9. Next steps 
It is recommended that the stakeholder considers the implication of potential future developments, including a 
common-user STP to cater for the entire island demand. If this option is pursued further, it is recommended that 
consideration be given to replacing the existing system with an upgraded STP aimed to reduce environmental 
impacts to the island. This will require significant investment in waste infrastructure to connect local users to the 
STP, including conversion or renewal of existing septic systems. 

The option of installing solar panels and batteries to power the new plant may provide greater financial and 
environmental benefit. Stakeholders should consider the potential opportunities and timing of any future supply 
options, however, were this option to be pursued, it is recommended that stakeholders on-island form a buying 
group to bulk purchase solar-battery systems and then proceed to contact local suppliers for a bulk installation. 
This will potentially reduce the initial expenditure due to economies of scale and make it more attractive for solar 
suppliers. 

12.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Soil conditioner from septic tanks or STP 
Definition: Upgrading current septic tanks 
and STP to produce soil conditioner. 

Category: Waste / Water.  

Technology: A typical soil conditioner 
processing facility will require a 
thickening/dewatering process (such as drying 
beds, rotary drum, etc), aerobic digestion to 
remove harmful biological material, chemical 
additions (such as lime or alum), and finally 
high pH and high temperature processing. 

 

Target stakeholder group: All stakeholders. 

Specification: System size for this system was primarily based on the number of equivalent persons (EP) that 
would be served by the system. The equivalent resort population was conservatively estimated at 155 people, 
resulting in an annual sludge production of 4,800 kg. The residential population was conservatively estimated at 30 
people, resulting in an annual sludge production of 660 kg. 

No emissions or energy reductions are anticipated since processing the sewage will still release the same 
emissions, and the emissions associated with transport are negligible (and can be ignored). 

13.1. Summary  
This opportunity focuses on installing a centralised septic tank sludge treatment facility, with the aim to produce 
soil conditioner from the wastewater for use on the island. Due to negligible emissions saved through reduced 
barge trips, emissions and energy reductions were considered insignificant. 

Due to the reduced requirements of sludge removal, the opportunity is estimated to save a total of $3,800 per year. 
Despite these savings there is a high upfront cost and additional operating costs to meet stringent government 
regulations. 

An alternative would be to focus on upgrading the existing sewage treatment plant, with the aim to produce soil 
conditioner from the resort’s sludge for use on the island.  

 

 

 
75 No emissions saved from this opportunity when barge emissions are ignored (negligible) 
76 Septic removal cost per tank - $500 once every three years 
77 Waste cost - $0.44/kg 
78 Waste cost - $0.44/kg 

13.2. Business case results 
Item Units Septic tank upgrade STP upgrade (soil 

conditioner only) 

Estimated energy reduction MJ 0 0 

Estimated annual emissions reduction75 tCO2-e  0  0 

Estimated expenditure $ $740,000  $112,000  

Estimated year 1 cost savings76,77 $ $3,800  $2,100,78   

Cost of carbon abatement $/tCO2-e NA NA 

Net Present Value (NPV) $ -$920,000 -$174,300 

Estimated simple payback Years 184   53.0  

No of FTE79 estimate (per month) No. 4.6   0.1  

Resilience improvement80 - Modest improvements Modest improvements 

13.3. Co-benefits 
Co-benefits of the project include the following: 

• Additional fertiliser produced, which can be used to maintain or rejuvenate sections of the island. 
• Reduced dependence on shipping from the mainland. 
• Reduces risk of leakages from septic systems when at capacity and processing done away from resorts. 
• Residents will no longer need to maintain separate systems – all sewage processed centrally. 

13.4. Identification of recommendations   
• Opportunity would be best placed to be combined with other soil conditioner or Sewage Treatment Plant 

options.  
o Would increase the volume of sludge available to produce the soil conditioner 
o Would reduce the overall cost per kL of wastewater treated 

13.5. Identification of barriers  
• Significant up-front cost – difficult to justify for low population density 
• Will require technical expertise to run 
• Government regulations stringent on quality of processing, which will incur additional costs to validate (such 

as laboratory testing) 

79 Full time equivalent 
80 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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13.6. Identification of risks  
Risk category Risk description 

Technical constraints Stringent requirements on the output of processing will require 
significant technical knowledge on the ground 

Implementation issues and delays  Transport to island may add additional complexities to construction 

Higher finance and/or higher 
maintenance costs 

Potential increase in costs to run facility to comply with state and federal 
regulations regarding quality of soil conditioner 

Reduction in benefits realised If forecast has overestimated visitor numbers, then the system will be 
oversized81 
The new GKI resort has planned to install a new central STP as part of 
the development 

Natural disaster impacts Potential hazard if plant is not secured during natural disasters, resulting 
in release of toxic waste 

13.7. Financing options 
The Community Sustainability Action grant (Queensland Government) provides small grants to support locally 
based, community driven projects which seek to address climate change, conserve Queensland’s natural and built 
environment and protect our unique wildlife. 

2019–21 Local Government Grants and Subsidies Program (Queensland Government) aims to provide funding 
assistance to support local governments to deliver priority infrastructure and essential services that meet the 
identified needs of their communities. 

13.8. Clustering / project alignment opportunities 
Learnings from other islands in the GBR regarding dealing with sewage, especially methods in which other islands 
have reduced the volume of sludge shipped from the island or managed on site. Other islands produce night soil to 
reduce shipping costs. 

This business case should be considered alongside  

• Upgrade of existing sewage treatment plant (STP) – business case 12 
• Sustainability education – business case 10 

 

 

 
81 Current GKI Equivalent Population – 710, Future GKI Equivalent Population – 1,415 

13.9. Next steps 
This opportunity is not recommended due to the high cost of implementation. If it were progressed it should be 
combined with the other Sewage Treatment Plant opportunity to achieve economies of scale, while also boosting 
the production of soil conditioner. In particular, this opportunity would work best if all stakeholders, including the 
new resort development, were to combine the sewage treatment at one central location. 

13.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Biodigester for green waste and cardboard  
Definition: Currently, green waste and 
cardboard is burnt in a giant pile once or twice 
per year. Biodigester/hot composting can be 
used to reduce the amount of emissions. 

Category: Waste. 

Technology: Self-contained biodigester for 
green waste and cardboard with hopper for 
continuous feeding. 

Target stakeholder group: Whole of Island 
and Livingstone Shire Council (LSC).   

Specification: From the sustainability audit, about 36.5 tonnes of waste82 is burnt on site when weather conditions 
are favourable83. This results in emissions of approximately 32 tCO2-e each year. Approximately 95% of these 
emissions could be avoided by installing a biodigester system for a capital cost of $98,000. This business case 
applies to the existing load only.  

14.1. Summary 
This option has the potential to reduce over 30 tCO2-e emission per annum from burning green waste. However, 
the high expenditure and Net Present Value (-$205,000) indicate this project may not be financially viable. 

14.2. Business case results 
Item Units Total 

Estimated annual energy savings MWh  NA  

Estimated annual emissions reduction tCO2-e 30 

Estimated expenditure $ $98,000  

Estimated year 1 cost savings $ $0  

Cost of carbon abatement $/tCO2-e $300  

Net Present Value (NPV) $ -$205,000 

Estimated simple payback Years  Cannot be paid back  

No of FTE84 estimate (per month) No.  1  
 

 
82 e.g. vegetation, cardboard and paper 
83 Proportion of waste burnt - 30% 

14.3. Identification of risks 
Risk category Risk description 

Technical constraints Additional infrastructure required for equipment  

Implementation issues and 
delays  

Transport to island is limited especially in adverse weather 
Supply chain risks 

Higher finance and/or 
higher maintenance costs 

Higher capital and operating costs due to access issues (no specialist maintenance 
support on island) 

Reduction in benefits 
realised 

Residents/Businesses may choose to continue to compost green waste on their own 
land instead of using the digesters, hence reduce the amount of emission benefit 

Natural disaster impacts None 

14.4. Financing options 
This project may qualify for funding under the Queensland Government’s Resource Recovery Industry Development 
Program (RRIDP). 

14.5.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used with regards to installation, operation and maintenance of 
the digesters. 

This opportunity should be considered alongside: 

• Sustainability education – business case 10 
• Soil conditioner from septic tanks or STP – business case 121 

14.6. Next steps 
This opportunity is not recommended due to the existing waste disposal costing nothing (burning), however this 
may not be a sustainable solution in the long term. If this opportunity was to be progressed, the island waste 
contractor, alongside LSC should assess the cost impacts on waste. It is recommended that Council undertake a 
detailed feasibility assessment of the biodigester opportunity and engage the market to understand costs and 
benefits to island stakeholders.  

14.7. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 

 

84 Full time equivalent 

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.dsdmip.qld.gov.au_industry-2Ddevelopment_resource-2Drecovery-2Dindustry-2Ddevelopment-2Dprogram.html&d=DwMFAg&c=tpTxelpKGw9ZbZ5Dlo0lybSxHDHIiYjksG4icXfalgk&r=YvNqLKtu0VwY5ks44-9f7Fi6T7VjDpId_74Sl18M27U&m=PVpyLKOav2BLcvn7SBFRVRm6X3ohcEXQbSoGTcqcu38&s=TOZ0uBVWkOYP4NDAStWpXvUrhevIpEAoUVQCJpcD8ho&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__www.dsdmip.qld.gov.au_industry-2Ddevelopment_resource-2Drecovery-2Dindustry-2Ddevelopment-2Dprogram.html&d=DwMFAg&c=tpTxelpKGw9ZbZ5Dlo0lybSxHDHIiYjksG4icXfalgk&r=YvNqLKtu0VwY5ks44-9f7Fi6T7VjDpId_74Sl18M27U&m=PVpyLKOav2BLcvn7SBFRVRm6X3ohcEXQbSoGTcqcu38&s=TOZ0uBVWkOYP4NDAStWpXvUrhevIpEAoUVQCJpcD8ho&e=
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 Glass Crusher  
Definition: Install a glass crusher to reduce 
the number of recycling bin shipments 
required to mainland. The crushed glass could 
also be used on-island to replenish sand, use 
in construction materials or combined with soil 
for use in garden beds. 

Category: Waste. 

Technology: Glass Crusher. 

Target stakeholder group: Whole of island.  

Specification: Approximately 6-10 barge trips 
per year are required to remove waste for 
landfill and recycling from the island. In total it 
is estimated that 240 skips of landfill and 
recycling are removed per annum. 

 

By installing a glass crusher, the amount of glass per skip can be increased85, thus reducing the total number of 
barge trips to Gladstone per year. Alternatively, the crushed glass could be used on island to replenish sand or be 
combined with compost/soil condition for garden maintenance, thus reducing the total number of barge trips to 
Gladstone further.  

A $9,000 glass crusher will reduce the number of glass recycling bin collections at a compaction rate of 6:1. This 
should reduce the number of barge trips required per annum to 4-5, based on the glass recycling representing 
30% of annual waste volume. This business case applies to the whole of island only. If the glass is used on island 
the number of barge trips reduces to 0. 

15.1. Summary 
This option has the potential to produce annual energy savings of 3.7 – 14.7 MWh, equating to a 0.9 - 3.7 tCO2-e 
reduction in emissions due to avoided transport diesel combustion depending on if the crushed glass was used on 
island or it was transported off-island for disposal.  

It is estimated that $24 – 75k of cost can be avoided within the first year and with relatively low expenditure 
associated with this project, the financial results such as the payback timeframe (0.1-0.4 years) indicate this project 
would appear financially viable.  

 

 
85 Glass compaction ratio of glass crusher - 6:1 
86 Fuel economy of barge diesel engine 1.05 km/L 
87 Waste cost - $0.44/kg 
88 Queensland waste levy not considered as glass crusher does not reduce weight 

15.2. Business case results 
Item Units Used on-island Off-island disposal 

Estimated annual energy savings MWh         14.7  3.7 

Estimated annual emissions reduction tCO2-e           3.7  0.9 

Estimated expenditure $  $     9,040  $9,040 

Estimated year 1 cost savings $  $   75,600  $23,85086,87 

Cost of carbon abatement $/tCO2-e  -$ 15 -$19 

Net Present Value (NPV) $  $ 574,000  $175,480 

Estimated simple payback Years           0.1  0.488 

No of FTE89 estimate (per month) No.           0 0 

Resilience improvement90 - Modest improvements 

15.3. Co-benefits 
Co-benefits of the project include the following: 

• Efficient approach to recycling and space management 
• Reduced number of waste barge trips per year and associated emissions savings 
• Potential to use crushed glass to replenish sand, use in construction materials (such as concrete) and be 

added to soil conditioner/compost for use in garden beds around the island 

15.4. Identification of recommendations   
• Purchase a single glass crusher to install at the waste contractor’s / waste collection point so all glass can 

be crushed. The glass crusher should also be accessible so the residents can dispose of any additional 
glass that the waste contractor may not collect (recycling collections are done fortnightly at present).  

15.5. Identification of barriers  
• Lack of small business loans / government funding / incentives may limit capital investment. 
• Some stakeholders may want to take advantage of the container deposit scheme and may want to ship their 

glass back to the mainland. 

 

89 Full time equivalent 
90 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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15.6. Identification of risks  
Risk category Risk description 

Technical constraints Potential installation issues near recycling site 

Implementation issues and delays  Stakeholders/Waste contractor need to adopt new process 

Higher finance and/or higher 
maintenance costs 

None 

Reduction in benefits realised None 

Natural disaster impacts None 

15.7. Financing options 
No financing options have been identified 

15.8.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used with regards to installation, operation and maintenance of 
the glass crusher. 

Learnings from other islands in the GBR can also be used regarding the use of the crushed glass on-island to avoid 
off-island transportation.  

Whole of island approach. 

15.9. Next steps 
It is recommended that key island stakeholders such the waste contractor and Livingstone Shire Council (LSC) 
investigate the costs and benefits of crushing glass. The wider island stakeholders should also be engaged to 
assist in the adoption of the new recycling technique. 

15.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Transport infrastructure upgrade91 
Definition: Upgrade of existing roads, 
including bike lanes and footpaths. 

Category: Transport.  

Technology: Roads with bike lanes and 
footpaths.  

Target stakeholder group: Whole of Island / 
Council. 

 

Specification: From the sustainability audit approximately 2.1kL of diesel and 18.3kL of petrol is used annually by 
resorts, residents and small-scale businesses for road transport92,93. Fuel consumption could be reduced by 
encouraging bicycle use and walking if infrastructure upgrades are made to the roads throughout the island. There 
are approximately 12 km of road that require upgrades. This business case applies to the whole of island only. 

16.1. Summary 
This option has the potential to significantly improve accessibility on GKI and provide a 6 tCO2-e reduction in 
emissions due to avoided diesel and petrol combustion based on 20% of vehicle use being replaced by active 
transport. 

16.2. Business case results 
Item Units Total 

Estimated annual energy savings MWh N/A 

Estimated annual emissions reduction tCO2-e 6  

Estimated expenditure $ $2.67M94 

Estimated year 1 cost savings $ $4,400  

Cost of carbon abatement $/tCO2-e $27,000  

Net Present Value (NPV) $ -$2.47M 

Estimated simple payback Years N/A95  

No of FTE96 estimate (per month) No. 17 

Resilience improvement97 - Modest improvements 

 
91 All values and data are being tested with Livingstone Shire Council so may change as part of the final report. 
92 % of population using road vehicles -40% 
93 % of fuel use associated with passenger transport – 90% 
94 11.7km x 2m of path upgrades https://bitre.gov.au/publications/2018/files/rr148.pdf 

16.3. Co-benefits 
Co-benefits of the project include the following: 

• Improved accessibility 
o Improved road and cycle/walking way improves accessibility 
o Those without a vehicle suitable for the current road infrastructure will be able to travel more freely  
o Improved footpaths and walking 

• Diversified transport modes 
o Opens up opportunities for increased walking and cycling, and associated services and 

infrastructure 
o Could provide opportunities for electric mobility scooters and EVs 

• Improved tourism 
o Improved destination image through reduced pollution from diesel and petrol fuel use  

• Improved destination image 
o Improved guest experience through reduced noise and pollution from diesel vehicles 
o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 

• Reduced sensitivity to increases in fuel prices or imposition of carbon pricing, and reduced costs for 
transport fuel 

• Improved air quality due to reduced fossil fuel consumption  
• Increased resilience due to reduced reliance on mainland for fuel for transport purposes 
• New business opportunity for bike rentals 

16.4. Identification of recommendations   
• Identify which roads are priorities for upgrade, for example where people travel to and from most frequently, 

and using what mode  
• Undertake further consultation on roads and transport needs and requirements, for example what lower 

carbon transport options could be facilitated on island such as bicycles, walking and electric vehicles if 
roads are upgraded 

• Identify what additional infrastructure or services are needed to facilitate lower carbon transport options, for 
example bike parking, bike hire, EV charging points etc, 

16.5. Identification of barriers  
• Lack of small business loans / government funding / incentives may limit capital investment. 
• Additional design and implementation costs due to cyclone damage prevention design requirements 
• Code of conduct would need to be established regarding bike and walking paths as mixed use could create 

safety issues 
• Some residents may be opposed to the upgrade 

95 Note that the stakeholder making the investment is not the party making the savings 
96 Full time equivalent 
97 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 

https://bitre.gov.au/publications/2018/files/rr148.pdf
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16.6. Identification of risks  
Risk category Risk description 

Technical constraints None 

Implementation issues and delays  Transport to island may add additional complexities to facilitating the 
upgrades 
Supply chain risks 

Higher finance and/or higher 
maintenance costs 

Higher capital and maintenance costs due to access issues (no 
maintenance support on island) 

Reduction in benefits realised Poor design could lead to roads not being used if developed outside of 
where most people travel 

Natural disaster impacts Cyclone damage prevention may need to be integrated into the design  

16.7. Financing options 
The Roads to Recovery Program is a Commonwealth Government program that directs funding to local councils for 
road infrastructure. Funds are distributed based on population and road length set by the Local Government Grants 
Commissions in state.  

Infrastructure investment assists national, regional economic and social development by the provision of funding 
aimed at improving the performance of land transport infrastructure. Under this program, investment for land 
transport projects that make regional roads safer and more efficient can be granted.  

Research funding could use a collaborative approach with matched funding with Universities. 

16.8.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used for lessons learnt with regards to decarbonising road 
infrastructure and development in remote locations and facilitating lower carbon forms of transport.  

16.9. Next steps 
It is recommended that further research is needed to better understand on-island travel, where residents and 
visitors travel most on-island, using what mode, whether there could be modal shifts and what interest there is in 
using alternative and lower carbon transport options, in order to form a better understanding on what and where 
improved road and transport infrastructure and services are needed, that can also lower transport emissions. 

 

 

16.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Incentives for low impact vehicles (on island)   
Definition: Government to provide financial 
incentives encouraging island residents to 
upgrade to low impact vehicles. 

Category: Transport. 

Technology: High efficiency vehicles (diesel 
and petrol) and electric vehicles (EVs).  

Target stakeholder group: Whole of Island 
and Council.  

 

Specification: from the sustainability audit approximately 9.6kL of petrol and 1.1kL of diesel are used by residents 
and small-scale businesses to fuel transport on the island98. Average petrol fuelled vehicles run 10.6L/100km and 
average diesel fuelled vehicles run 10.0L/100km; these are currently responsible for 27,859kg of carbon emissions 
per year, which can be reduced by 8,791kg by upgrading to vehicles with a greater fuel efficiency of 7.0L/100km99 
or better. 

Financial incentives should be identified that encourage island residents and businesses to upgrade their vehicles 
to low impact or electric models; it is suggested that an incentive of $2,500100,101 per high efficiency vehicle or 
$13,000 per electric vehicle102,103 will increase uptake of low impact vehicles along with cost of fuel savings within 
the expected 7-year lifetime of the vehicle. This business case applies to the whole of island only. 

The EV incentive scheme also considers the additional solar PV + battery size104 required to power the electric 
vehicles, without increasing the stationary diesel consumption. 

17.1. Summary 
Upgrading to low impact vehicles has the potential to reduce annual emissions by 9 tCO2-e due to avoided fuel 
combustion for transport.  

Upgrading to EVs has the potential to reduce annual emissions by 28 tCO2-e due to avoided fuel combustion for 
transport.  

It is estimated that $25,000 to $130,000 should be provided to finance and encourage the upgrade of 10 vehicles 
on the island.  

 
98 % of population using road vehicles -40% 
99 https://www.carsguide.com.au/car-advice/top-five-most-fuel-efficient-utes-56582 
100 Based on high efficiency vehicle priced at $25,990 and standard alternative at $19,500 
101 Vehicle registration duty = $1,080 https://www.qld.gov.au/transport/projects/electricvehicles/about/compare 
102 Based on EV costs of $45,000 and standard alternative at $19,500 
103 Vehicle registration duty = $900 https://www.qld.gov.au/transport/projects/electricvehicles/about/compare 

17.2. Business case results105 
Item Units Per vehicle (average) Total (incentive scheme) 

  High 
efficiency 

EV High 
efficiency 

EV 

Estimated annual energy savings MWh 46.3 143.7 463 1,437.1  

Estimated annual emissions reduction tCO2-e 0.9 2.8 8.8           27.9  

Estimated government incentive 
expenditure 

$ $2,500 $13,000 $25,000 $130,000 

Estimated year 1 cost savings $ $610 $1,800 $6,100 $18,000 

Cost of carbon abatement $/tCO2-e $172 -$30 $172 -$300 

Net Present Value (NPV) $ -$2,270 -$11,820 -$22,700 -$118,200 

Estimated simple payback Years 6.5 7.0 6.5 7.0 

No of FTE106 estimate (per month) No. 0 NA 0 0.8 

Resilience improvement107 - Modest improvements 

17.3. Co-benefits 
Co-benefits of the project include the following: 

• Reduced emissions associated with vehicle transport on island 
• Upgraded safety features of modern vehicles 
• Improved public health and urban amenity 

17.4. Identification of recommendations   
• Scheme should encourage purchase of vehicles with fuel economy of 7.0L/100km or better 
• Recommended government incentive should be valued at $2,200 per vehicle 
• Stakeholders should consider the guidance and support available from the Queensland Government’s 

Department of Transport and Main Roads https://www.qld.gov.au/transport/projects/electricvehicles 

 

 

104 1kW solar PV + 3kWh battery 
105 Savings below are for stakeholders, who invest in lower impact vehicles, not the incentive scheme itself 
106 Full time equivalent 
107 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 

https://www.qld.gov.au/transport/projects/electricvehicles
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17.5. Identification of barriers  
• Lack of willingness to provide government funding / incentives may limit capital investment 
• Issues with transporting new vehicles to island, such as high costs 
• Vehicles have shorter life span in marine environments so would need to meet or exceed the expected 7-

year lifetime 
• Suitable vehicles may be determined by road surfaces 
• Additional solar PV + batteries required for EVs, increasing costs. 
• All vehicles will need to comply with Transport Operations Act regarding safety and registration 
• While electric 4WD all-terrain vehicles (ATV’s) exist, they cannot be used outside of the residents’ land as 

they can only have limited registration. 

 

17.6. Identification of risks  
Risk category Risk description 

Technical constraints Need for electric vehicle charging point installation for EVs 
Marine degradation shortens life spans significantly 

Implementation issues and delays  Uptake of scheme may be inhibited by logistical inconveniences 

Higher finance and/or higher 
maintenance costs 

Uptake of scheme may be limited if their current vehicle is within its useable 
lifetime 

Reduction in benefits realised None 

Natural disaster impacts None 

17.7. Financing options 
• As this is a business case for an incentive scheme only, funding will be required to be sourced from 

Government sources 

17.8.  Clustering / project alignment opportunities 
This business case should be considered alongside Transport infrastructure upgrade – Business Case 16. 

Queensland Parks and Wildlife Service’s (QPWS) EV ATV on Heron Island could be used a learning opportunity for 
GKI 

 

 

17.9. Next steps 
It is recommended that residents and businesses on-island are encouraged to review their vehicles to indicate 
when upgrades are required, and to identify interest in future procurement of EV or low impact vehicles. 
Appropriate and available incentives and initiatives can then be reviewed, alongside the latest information on EV 
benefits, comparable costs and charging infrastructure (see: 
https://www.qld.gov.au/transport/projects/electricvehicles) . 

17.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.qld.gov.au/transport/projects/electricvehicles
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 Electric vessels (Marine EVs) 
Definition: Purchase of high efficiency, electric 
marine vessels to replace the current diesel and 
petrol driven vessels by large transport 
stakeholders. 

Category: Transport.  

Technology: Marine EVs – driven by electric 
motors, powered by batteries charged from the 
mainland grid.  

Target stakeholder group: Marine transport 
operators  

Specification: This opportunity would involve purchase of a custom designed vessel and charging station for each 
vessel, to meet specific requirements for each customer. It was estimated that the larger vessels require 1.8MWh 
of batteries coupled with a maximum motor power of 900kW108, while smaller vessels would require half of this. 
Due to the high penetration of coal in the Queensland electricity grid, the analysis indicates that this opportunity 
would result in an increased emissions profile. The business case assumes that charging will be done on the 
mainland using grid electricity, and not on-island. The emissions are expected to decrease as the grid 
decarbonises, with the ‘net zero’ emissions factor for this opportunity being approximately 0.65 tCO2-e/kWh. 
Queensland currently has a renewable energy target of 50% by 2030, so it is expected that this emissions factor 
will be reached within the next five years. Additional design costs due to cyclone damage prevention should be 
considered. This business case applies to the four transport operators only. 

18.1. Summary 
The purchase of marine EVs has the potential to reduce diesel and petrol usage by approximately 10 TJ of energy. 
This would instead be purchased from the electricity grid. Due to the current high emissions factor for electricity, 
there would be a short-term increase in emissions. However, this is expected to decrease overtime as renewable 
energy penetration increases into the Queensland electricity grid i.e. if grid is 100% renewable the emissions 
would also decrease to 0. 

Given the high up-front cost associated with this opportunity, it would be desirable that government funding is 
secured prior to beginning the purchase process. If government funding is not available, this project is unlikely to 
proceed due to the low relative cost savings and long payback period. 

Purchasing 20% GreenPower® from the grid will mean extra emissions will be avoided. However, this will increase 
electricity purchase costs by approximately $6,500 annually. 

 
108 Extrapolated based from “Future of the Fjords”  
109 Emissions increase due to higher scope 2 emissions from grid. 
110 Diesel ferry efficiency – 35%, Petrol ferry efficiency – 35%, Electric ferry efficiency – 90% 
111 Carbon abatement cost is negative due to the negative emissions saved. Calculation indicates it will cost $3,600 per tCO2-e emitted, not 
saved. 

18.2. Business case results 
Item Units Per operator (average) All operators (total) 

Estimated energy reduction MJ  2,516,400   10,065,500  

Estimated annual emissions reduction109 tCO2-e -40 -160 

Estimated expenditure $ $5,880,800  $23,523,100  

Estimated year 1 cost savings $ $13,200  $52,700 110 

Cost of carbon abatement111 $/tCO2-e -$3,600 -$3,600 

Net Present Value (NPV) $ -$5,811,800 -$23,247,400 

Estimated simple payback Years 446  446  

No of FTE112 estimate (per month) No.  0.4   1.4  

Resilience improvement113 - Small improvements 

18.3. Co-benefits 
Co-benefits of the project include the following: 

• Improved destination image 
o Improved guest experience through reduced noise and pollution from diesel motors 
o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 

• Enhanced marketing opportunities  
o Able to advertise Great Keppel Island as eco-tourist destination with one of the few destinations 

with large-scale electric ferries in Australia 
• Potential creation of industry around new marine EV manufacture if suppliers decide to manufacture out of 

Yeppoon or Gladstone 
• No risk of diesel leaking into marine environment 

 

 

 

 

 

112 Full time equivalent 
113 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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18.4. Identification of recommendations   
• Form buying group from the relevant stakeholders 

o Potential decrease in costs due to economies of scale with multiple purchases 
• Involve governments at all levels in terms of stakeholder engagement, as well as for potential up-front 

funding  
• To avoid the increased emissions, purchasing 20% green power from the grid will mean that extra 

emissions will be avoided. However, this will increase electricity purchase costs by approximately $6,500 
annually. 

o As mentioned above, it is expected that grid emissions will decrease to the ‘break even’ point within 
five years due to the renewable energy target (break even emissions factor is 0.65 kgCO2e per 
kWh) 

18.5. Identification of barriers  
• Significant up-front cost and no opportunity to pay back in the short term without major technology and cost 

improvements 
• Low potential savings relative to cost, results in unviable payback period 
• Resistance from stakeholders to pursue this opportunity (may prefer the ‘known quantity’ of traditional 

vessels) 
• Lack of manufacturing expertise in Australia 
• No proven operation of marine EVs in Australia 
• All that current marine EVs are operating in smooth waters such as safe harbours 

18.6. Identification of risks  
Risk category Risk description 

Technical constraints Requirements of large battery, coupled with a fast charging station, make the 
overall project technically challenging 

Implementation issues and delays  Unable to find manufacturer of marine EVs at this scale in Australia – majority 
of manufacturers are based overseas. 
Supply chain risks 

Higher finance and/or higher 
maintenance costs 

High potential for increased cost due to novel nature of the project 

Reduction in benefits realised The cost benefits realised will be highly dependent on international fuel 
prices, emissions benefits are related to the emissions factors associated 
with mainland electricity 

Natural disaster impacts Disruption to mainland grid will impact viability of marine EVs. 

 

18.7. Financing options 
For this project to be financially viable, extensive government funding will be required. Unfortunately, there were no 
current grant opportunities found that this opportunity would fit under. However, there is potential for a one-off grant 
to be established for this project as a potential test case for marine EV adoption throughout Queensland or 
Australia. 

Funding and finance may be available through CEFC and/or ARENA 

18.8.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR regarding implementation issues around electric EVs, especially difficulties 
in achieving similar scales to current vessels. 

Buying group either within the GKI region or the wider GBR. 

18.9. Next steps 
This project does not provide positive financial results, however if it is to be progressed marine transport 
stakeholders could form a buying group (either locally or with operators across the Great Barrier Reef) for 
economies of scale, liaise with governments to facilitate significant grant funding, and set up a tender process to 
have manufacturers bid for the project. 

18.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Renewable Diesel (marine transport operators) 
Definition: Purchase of renewable diesel to 
replace mineral diesel used by marine 
transport operators.  

Category: Transport.  

Technology: Replacement of diesel with 
renewable diesel for marine transport. 

Target stakeholder group: Transport 
operators114.  

 

Specification: From the sustainability audit, approximately 256kL of diesel is used by transport operators and this 
could be replaced by renewable diesel. This results in a total island-wide annual emissions reduction of 647 tCO2-e 
across the four transport operators identified. 

This business case applies to the four transport operators only. 

1.1. Summary 
This option has the potential to produce annual emissions savings of 647 tCO2-e, due to avoided stationary diesel 
combustion. Due to the high cost of renewable diesel, it is estimated that a loss of $367,500 can be expected 
within the first year. This loss continues such that there is no payback timeframe and a Net Present Value of -
$2,830,500. These financial results indicate this project is not currently financially viable. 

Additionally, although there is a pilot-plant in Queensland, renewable diesel is not commercially produced in 
Australia at present. Thus, international suppliers will need to be pursued. Renewable diesel is distinct from 
biodiesel115 as it is chemically similar to mineral diesel while biodiesel has different chemical properties. Biodiesel 
is cheaper than renewable diesel and commercially available in Australia. However, most generators will not 
provide warranties for biodiesel mixtures above around a 20% biodiesel blend (B20) and most Australian 
equipment suppliers would not recommend using anything above a B5 diesel to reduce corrosive effects of 
biodiesel on equipment. Hence, switching to B5 diesel would represent only a minimal improvement on carbon 
emissions.  

An option to replace engines with ones that can utilise higher biodiesel percentages could reduce emissions in the 
interim, however it is estimated that this would have an annual cost premium of $248,000116 across the four 
operators. This does not include any additional costs for engine upgrades required. 

 
114 Excluding new resort. GKI resort development is only considered for whole of island opportunities 
115 Renewable Hydrocarbon Biofuels, US Department of Energy (Accessed 26/03/2019) 
https://afdc.energy.gov/fuels/emerging_hydrocarbon.html 
116 Based on a B100 price for biodiesel of $2.11/L 
117 Diesel ferry efficiency – 35%, Petrol ferry efficiency – 35%, Electric ferry efficiency – 90% 

1.2. Business case results 
Item Units Per operator 

(average) 
All operators (total) 

Estimated annual energy savings MWh N/A  N/A  

Estimated annual emissions reduction tCO2-e 162 647 

Estimated expenditure $ N/A N/A  

Estimated year 1 cost savings $ -$115,200 -$367,500117,118 

Cost of carbon abatement $/tCO2-e $366  $366  

Net Present Value (NPV) $ -$887,600 -$2,830,500 

Estimated simple payback Years Cannot be paid back 

No of FTE119 estimate (per month) No. N/A N/A  

Resilience improvement120 - No improvements 

19.1. Co-benefits 
Co-benefits of the project include the following: 

• Improved destination image 
o Demonstrated and visible environmental good practice to reduce impact 
o Contributing toward a unique selling proposition of an eco-destination 

• Reduced sensitivity to increases in diesel prices or imposition of carbon pricing 
• Supports local economy if sourced locally 
• Renewable diesel is a ‘drop-in’ replacement fuel that can be used in diesel engines of all ages. 
• Existing fuel transportation and storage can be used for renewable diesel. 

19.2. Identification of recommendations   
• Group purchase as part of a community group of renewable diesel may reduce overall pricing  
• Stakeholders should consider sourcing renewable diesel from local suppliers when available 
• Transport operators should consider replacing marine engines with systems that are compatible with 

biodiesel as an interim step prior to widely available renewable diesel. 

 

118 Renewable diesel cost estimate = $ 3.15/L 
119 Full time equivalent 
120 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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19.3. Identification of barriers  
• Renewable diesel is being produced in small quantities in Queensland for testing purposes. It is anticipated 

that it will take 4 – 5 years to achieve commercial scale renewable diesel production in Australia. Until then, 
the fuel would be supplied by international producers. 

• Although sensitivity to increases in diesel prices is reduced, a sensitivity to increase in renewable diesel 
prices takes its place. 

19.4. Identification of risks  
Risk category Risk description 

Technical constraints Renewable diesel is not produced or used commercially in Australia 

Implementation issues and delays  Renewable diesel is not produced commercially in Australia, so 
international suppliers will need to be sought  

Higher finance and/or higher 
maintenance costs 

Higher costs due to transportation cost and access issues  

Reduction in benefits realised None 

Natural disaster impacts None 

19.5. Financing options 
Currently, there are no funds or grants for the purchase of renewable diesel. There have been efforts by the 
Queensland Government to start-up a renewable diesel industry. Through the Advance Queensland Industry 
Attraction Fund, Southern Oil is trialling the use of renewable diesel (produced in a pilot-plant in Yarwun) in the 
Scania V8 test engine. 

The Queensland Government is also supporting Mercurius to build a pilot biorefinery in Gladstone which will 
produce renewable diesel via the Jobs and Regional Growth Fund,121. 

19.6.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used for lessons learnt with regards alternative fuel sources in 
remote, on-island locations. Once renewable diesel is cost-effective to purchase, a buying group can be expanded 
to include transport operators in surrounding islands. 

This business case should be considered alongside  

• Renewable Diesel (individual households and businesses) – Business Case 7 
• Renewable Diesel (resorts) – Business Case 8 

 
121 http://statements.qld.gov.au/Statement/2019/2/13/gladstone-biorefinery-pilot-plant-gets-the-goahead 

19.7. Next steps 
It is recommended that transport stakeholders review the availability and cost of renewable diesel and form a 
buying group to bulk purchase renewable diesel and/or biodiesel when costs fall within a reasonable budget limit. 
Buying groups will reduce the ongoing purchase cost and make it more attractive for international suppliers 

19.8. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 

 

 

https://urldefense.proofpoint.com/v2/url?u=http-3A__statements.qld.gov.au_Statement_2019_2_13_gladstone-2Dbiorefinery-2Dpilot-2Dplant-2Dgets-2Dthe-2Dgoahead&d=DwMFAg&c=tpTxelpKGw9ZbZ5Dlo0lybSxHDHIiYjksG4icXfalgk&r=YvNqLKtu0VwY5ks44-9f7Fi6T7VjDpId_74Sl18M27U&m=PVpyLKOav2BLcvn7SBFRVRm6X3ohcEXQbSoGTcqcu38&s=yAYYcqZlujJKas9UfbxRPxtKXh9Fd78EkXsn5QV4HUw&e=
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 Insulation in existing buildings  
Definition: Upgrades to existing buildings 
thermal performance by retrofitting additional 
or improved insulation. 

Category: Energy efficiency.  

Technology: Foam insulation. 

Target stakeholder group: Residents and 
businesses.  

Specification: From the sustainability audit 
approximately 3.1 MWh of electricity used by   
residents could be saved by upgrading the thermal performance of their homes with insulation. Insulation will 
reduce solar and diesel energy consumed by island residencies. This applies to all buildings on the island. 

20.1. Summary 
This option has the potential to produce annual energy savings of 3.1 MWh, equating to a 2.3 tCO2-e reduction in 
emissions due to avoided stationary diesel combustion.  

It is estimated that $1,500 worth of diesel fuel can be avoided for electricity generation in the first year. However, 
due to the high expenditure associated with this project (from high expense for construction work on island), the 
financial results such as the payback timeframe (27 years) and Net Present Value (-$25,000) indicate this project 
may not be financially viable.  

20.2. Business case results 
Item Units Per site (average) Total 

Estimated annual energy savings MWh 0.3 3.1 

Estimated annual emissions reduction tCO2-e 0.2 2.3 

Estimated expenditure $ $4,000 $40,000 

Estimated year 1 cost savings $ $150 $1,500 

Cost of carbon abatement $/tCO2-e $439 $439 

Net Present Value (NPV) $ -$2,500 -$25,000 

Estimated simple payback Years 27 27 

No of FTE122 estimate (per month) No. 0.00 0.00 

Resilience improvement123 - Modest improvements 

 
122 Full time equivalent 

20.3. Co-benefits 
Co-benefits of the project include the following: 

• Reduced sensitivity to increases in diesel prices or imposition of carbon pricing 
• Improved air quality due to reduced diesel consumption 
• Reduced reliance on mainland for diesel 
• Greater availability of solar energy for other uses 
• Greater thermal resistance in homes, allowing for cooler internal conditions during the day. 
• Increased property values 

20.4. Identification of recommendations   
• Source appropriate insulation and specialist installers for retrofit to existing buildings 
• Assessment of current building stock to identify appropriate homes to upgrade 
• Agree construction window with building occupiers 
• Identify and develop a buying group for interested stakeholders 

20.5. Identification of barriers  
• Suitability of existing buildings to allow installation of insulation to external walls and roofs 
• Residents will not want or be able to invest in upgrades to their property 

20.6. Identification of risks  
Risk category Risk description 

Technical constraints None 

Implementation issues and delays  Insulation unable to be installed due to existing structure 

Higher finance and/or higher maintenance costs Potential damage to property during installation of insulation 

Reduction in benefits realised None 

Natural disaster impacts None 

20.7.  Clustering / project alignment opportunities 
Learnings from other islands in the GBR could be used with regards to construction methods for thermal resilience 
and insulation installation. 

20.8. Financing options 
Funding from the Clean Energy Finance Corporation (CEFC) may be available for energy efficiency upgrades  

123 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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20.9. Next steps 
It is recommended that island stakeholders assess current buildings to identify rooms or buildings that would 
benefit from these upgrades and source appropriate solutions and purchase as a buying group. 

20.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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 Air flow improvements (in existing buildings) 
Definition: Upgrades to existing households and 
businesses that encourage passive ventilation.  

Category: Energy efficiency. 

Technology: Passive ventilation design.  

Target stakeholder group: All stakeholders.  

 

Specification: From the sustainability audit approximately 0.9 MWh of electricity can be saved for residents and 
small-scale businesses and 81.5 MWh for resorts by improving air flow through applying passive ventilation design 
to existing buildings by installing larger windows, vents or openings to roofs and louvres or gaps in doors or 
window framing. The energy consumption for cooling is estimated to be 56% of all residential energy use. This 
results in reduced solar and diesel energy consumed by island residents and businesses. Additional design costs 
due to cyclone damage prevention should be considered. This applies to ten residences and businesses on 
island124. 

21.1. Summary 
This option has the potential to produce annual electricity savings of 82 MWh, equating to a 59 tCO2-e reduction in 
emissions due avoided stationary diesel combustion.  

It is estimated that $40 of cost can be avoided within the first year per resident site and $19,000 (average) for 
resorts due to a reduction in diesel fuel purchases.  

21.2. Business case results 
Item Units Per resident / 

business (average) 
Per resort 
(average) 

Total 

Estimated annual energy savings MWh 0.1 41 82 

Estimated annual emissions reduction tCO2-e 0.1 30 59 

Estimated expenditure $ $1,400  $94,000  $188,000  

Estimated year 1 cost savings $ $40 $19,000  $38,000  

Cost of carbon abatement $/tCO2-e $927  NA NA 

Net Present Value (NPV) $ -$830 $73,953  $147,906  

Estimated simple payback Years 36 5  5  

No of FTE125 estimate No. N/A N/A  1.17  

 
124 Excluding new resort. GKI resort development is only considered for whole of island opportunities 
125 Full time equivalent 

Resilience improvement126 Modest improvement 

21.3. Co-benefits 
Co-benefits of the project include the following: 

• Increased comfort due to improved air ventilation indoors  
• Reduced sensitivity to increases in diesel prices or imposition of carbon pricing 
• Improved air quality due to reduced diesel consumption 
• Reduced reliance on mainland for diesel 
• Greater availability of solar energy for other uses, which could reduce the diesel consumption further 
• Potentially higher property values 

21.4. Identification of recommendations   
• Assessment of current building stock to identify appropriate homes and businesses to upgrade 
• Identify and develop a buying group on island  
• Source appropriate systems for retrofit to existing buildings external walls and roofs 
• Agree construction window with building occupiers 
• Buildings planned to be built in near future should be taken into consideration 

21.5. Identification of barriers  
• Suitability of existing buildings to allow installations e.g. with limited wall & roof space 
• Residents may not implement upgrades to their property 
• Designs must be in accordance with local cyclone rating requirements, which may limit the passive 

ventilation opportunities 
• Disruption of tourists stay during construction 

21.6. Identification of risks  
Risk category Risk description 

Technical constraints None 

Implementation issues and delays  Transport to island is limited especially in adverse weather 

Higher finance and/or higher maintenance costs Higher capital due to access issues 

Reduction in benefits realised Poor system design could lead to inadequate ventilation 

Natural disaster impacts None 
  

 

126 Resilience improvement is based on the scorecard criteria developed as part of the opportunity assessment. This improvement ranges from 
“reduced resilience” to “significant improvement” 
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21.7. Clustering / project alignment opportunities 
Lessons learnt from other properties that have installed insulation could be considered  

21.8. Financing options 
Funding from the Clean Energy Finance Corporation (CEFC) may be available for energy efficiency upgrades  

21.9. Next steps 
Residents and stakeholders on-island should assess current buildings to identify sites that would benefit from 
these upgrades and source appropriate solutions and purchase as a buying group. 

21.10. Result  
Considers financial returns, carbon reduction potential, barriers and risks and wider resilience implications for GKI. 
Green = positive result, Orange = potentially viable, Red = Not recommended. 
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General guidelines 
Table 1. Business case guidelines 

Term Definition  

Definition Clarification of the business case 

Category Energy, Water, Waste, Transport or Resilience 

Solution What is our proposed solution for the business case? 

Target stakeholder group Who does the business case apply to? 

Specification This includes specifications or sizing of the systems 

Summary Results of the business case and sizing 

Business case results Financial and carbon saving results for the business case 

Co-benefits Any non-financial benefits associated with the opportunity 

Identification of 
recommendations   

What approach could be taken? 

Identification of barriers  What is potentially going to hinder the opportunity being successful? 

Identification of risks  High level risks for implementation 

Financing options What potential funding is available 

Clustering / project 
alignment opportunities 

What other opportunities can be linked to this business case. Are there any 
lessons that can be taken from other case studies? 

Next steps What needs to happen next  

Result Considers: 

• Financial returns 
• Carbon reduction potential 
• Barriers and risks 
• Wider resilience implications for GKI 

Not recommended Potentially viable Positive result 
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 Risk assessment 

 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

En
er

gy
 E

ffi
ci

en
cy

 

Use of reliance on 
diesel/ petrol 

1. Depletion of natural energy 
resources through high 
consumption of diesel/petrol 
causing constraints of availability 
for all 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 

Majority of on-island 
stakeholders have solar panel 
and battery systems with diesel 
generators as back-up 

Severity 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

2. Reliance on diesel/petrol 
delivery from the mainland which 
may impact on self-
sufficiency/resilience for the 
islanders 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

Medium 

Majority of on-island 
stakeholders have solar panel 
and battery systems with diesel 
generators as back-up. 
Majority of on-island 
stakeholders have back-up 
reserves in case of emergency. 

Severity 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

3. Potential increase in 
diesel/petrol cost to affect energy 
price causing financial accessibility 
issues for on-island stakeholders 

Likelihood 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

Medium 

 
 
Majority of on-island 
stakeholders have back-up 
reserves in case of emergency 
 
 
 

Severity 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

4. Potential for leakage or spillage 
of fuels causing environmental 
damage. 

Likelihood 1 
☒ 

2 
☐ 

3 
☐ 

4 
☐ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

Inefficient/ outdated 
equipment 

5. High energy usage causing 
financial strain and increased 
reliance on fuels. 

Likelihood 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

High 

Majority of on-island 
stakeholders have solar panel 
and battery systems with diesel 
generators as back-up 

Severity 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

6. High operating cost causing 
financial strain 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

Medium 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

G
re

en
ho

us
e 

G
as

 
Em

is
si

on
s 

Carbon emissions 
associated with 
energy use 

7. High use/reliance on diesel and 
motor gasoline contributing to 
climate change 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 

 
Majority of on-island 
stakeholders have solar panel 
and battery systems with diesel 
generators as back-up 
 
 

Severity 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

8. High non-renewable fuel 
consumption for to and from island 
transportation contributing to 
climate change 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 
Transport providers adjusting 
boat sizes and scheduled trips 
with passenger numbers Severity 1 

☐ 
2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

9. Potential ozone depleting 
substances e.g. refrigeration 
coolants and air-conditioning 
systems, releasing gases harmful 
to local human health 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

Limited capacity of 
private solar 
systems 

10. Usage of diesel generators as 
back-up during peak loads, for use 
of A/Cs and other high consuming 
equipment increasing GHG 
emissions 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

A
ir 

Po
llu

tio
n 

Air pollution 11. Emissions from local vehicles 
and diesel generators contributing 
to respiratory issues  

Likelihood 1 
☒ 

2 
☐ 

3 
☐ 

4 
☐ 

5 
☐ 

High 

 
 
 
No mitigation strategies 
observed 
 
 
 

Severity 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

Fr
es

hw
at

er
 

Water usage 12. Depleting limited freshwater 
resources on island, leading to 
water shortage for on-island 
Stakeholders, creating a risk to 
livelihood and liveability on GKI 

Likelihood 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

Extreme 

Majority of on-island 
stakeholders use bore water 
sparingly. 
Majority of on-island 
stakeholders capture rainwater 
for use. 

Severity 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

13. Saltwater intrusion in the 
island’s aquifer causing negative 
impacts on appliances, technology 
and irrigation 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

Extreme 
Majority of on-island 
stakeholders capture rainwater 
for use. Severity 1 

☐ 
2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

14. High amount of treatment of 
bore water required to meet 
salinity parameters safe for human 
consumption, causing an 
increased reliance on chemicals 
from mainland.  

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☐ 

5 
☒ 

Extreme 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

15. Increase in visitor numbers will 
add pressure on natural water 
resources, leading to reduced 
accessibility by on-island residents 
and businesses. 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

Extreme 

 
 
No mitigation strategies 
observed 
 
 
 

Severity 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

Reliance on 
rainwater 

16. Risk of water shortage, in 
particular during drought or limited 
rainfall leading to increased 
reliance on mainland for 
freshwater supplies.  

Likelihood 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

W
as

te
w

at
er

 m
an

ag
em

en
t, 

dr
ai

na
ge

 a
nd

 s
tr

ea
m

s 

Wastewater 17. Contamination of waterways by 
storm water polluted by oil, grease, 
litter and sediment 

Likelihood 1 
☒ 

2 
☐ 

3 
☐ 

4 
☐ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

State of STP 18. STP on island is outdated and 
at maximum capacity. Frequent 
overflows potential to cause 
environmental impacts 

Likelihood 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

Extreme 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

Ec
os

ys
te

m
 

C
on

se
rv

at
io

n 
an

d 
M

an
ag

em
en

t 

Ecosystem health 19. Impact on local ecosystems 
from visitor infrastructure including 
hotel and transport services 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

Medium 

 
 
No mitigation strategies 
observed 
 
 
 

Severity 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

20. Wild goat population damaging 
local ecosystems 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☐ 

5 
☒ 

Extreme 
GKI resort lease specifies that 
the leasee is responsible for 
goat population management.  Severity 1 

☐ 
2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

La
nd

 U
se

 P
la

nn
in

g 
an

d 
D

ev
el

op
m

en
t 

Vulnerability of the 
beach 

21. Cyclones and storm activity 
causing beach erosion leading to 
damage to resorts and businesses 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 
One resort placing buried 
sandbags along Putney beach in 
aim to reclaim beachfront.  

Severity 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

Build infrastructure 22. Cyclone damage to existing 
local infrastructure that was built 
before introduction of cyclone 
ratings 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 

Most buildings on island have 
survived previous cyclones so 
are thought to be built to cyclone 
rated standards 

Severity 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

23. Coastal squeeze and loss of 
sandy beach where sea wall is 
built causing erosion along 
esplanade, which may put houses 
or businesses at risk during 
extreme weather events (e.g. 
storm surges) 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 

 
 
Construction of the sea wall is 
due to be completed in April 
2019 
 
 
 

Severity 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

Beach management 24. Erosion and loss of beach 
where sand is removed for filling of 
sandbags leading to harm of the 
local environment and unstable 
dune system 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 
Construction of the sea wall is 
due to be completed in April 
2019 Severity 1 

☐ 
2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

25. Lack of dune restoration 
programs increasing vulnerability 
of dune systems which may harm 
the local environment and put local 
houses and businesses at risk of 
extreme weather events (e.g. 
storm surges) 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

High 
No mitigation strategies 
observed 

Severity 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

Resort 
development 

26. Increase in buildings and 
visitors including overnight guests 
to GKI will increase resource 
consumption of island significantly 

Likelihood 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

Tr
an

sp
or

t 

Access 
management 

27. Dependency on external ferry 
company for waste removal and 
supplies which could become an 
issue if GKI is cut off from the 
mainland  

Likelihood 1 
☒ 

2 
☐ 

3 
☐ 

4 
☐ 

5 
☐ 

Medium 

Large waste storage area. 
Many island 
residents/businesses have 
supplies to last on average 3 
months if cut off from the 
mainland 

Severity 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

28. Potential for the island to be 
cut off from mainland in bad 
weather/high winds, causing GKI 
to operate in island-mode 

Likelihood 1 
☒ 

2 
☐ 

3 
☐ 

4 
☐ 

5 
☐ 

Medium 

Large waste storage area. Many 
island residents/businesses 
have supplies to last on average 
3 months if cut off from the 
mainland 

Severity 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

On island 
transportation 
management 

29. Reliance on external transport 
providers to bring visitors, workers 
and local residents on and off-
island, including evacuations 
during extreme weather events. 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

Medium 
One transport operator can run 
evacuations under certain wind 
conditions.  Severity 1 

☐ 
2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

30. Current state of on-island 
transport provides restricted 
access for those with disabilities 
(e.g. wheelchairs or elderly), 
limiting visitation for some 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

31. Poor condition of roads limiting 
mobility for stakeholders impacting 
living conditions. 

Likelihood 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

Medium 

 
 
No mitigation strategies 
observed 
 
 
 

Severity 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

So
lid

 
W

as
te

 
M

an
a  Waste storage 32. Limited waste storage on 

island 
Likelihood 1 

☒ 
2 
☐ 

3 
☐ 

4 
☐ 

5 
☐ Medium 

Barge collection comes 
approximately 10 times a year 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

Severity 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

33. Attraction of insects and 
rodents 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

Education on waste 
management 

34. Limited signage and 
information for visitors informing 
them to take waste with them 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

High 
Some public bins provided along 
the esplanade Severity 1 

☐ 
2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

Waste disposal 35. Greenhouse gas emissions 
from solid waste going to land fill 
on mainland 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☐ 

5 
☒ 

High 

 
 
No mitigation strategies 
observed  
 
 
 

Severity 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

36. High cost associated with 
removing waste off island as there 
is no on-island waste processing 
facility 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

37. Recycled waste disposed of in 
land fill 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

High 
Glass and aluminium containers 
are being separated for recycling  Severity 1 

☐ 
2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

M
an

ag
em

en
t 

of
 

En
vi

ro
nm

en
ta

 
  Storage of other 

environmentally 
harmful substances 
 
 

38. Potential risk of polluting the 
environment 

Likelihood 1 
☒ 

2 
☐ 

3 
☐ 

4 
☐ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

C
ul

tu
ra

l a
nd

 S
oc

ia
l M

an
ag

em
en

t Island governance 39. Lack of clear governance 
structure for island since the 
closure of GKI resort 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

High 

 
 
No mitigation strategies 
observed 
 
 

Severity 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

40. Divided characteristic of 
community 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

High 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

Ec
on

om
ic

 
M

an
a  Social and 

economic viability 
Likelihood 1 

☒ 
2 
☐ 

3 
☐ 

4 
☐ 

5 
☐ Medium 

No mitigation strategies 
observed 
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 Aspect Risk Low -----------> High Risk 
Allocation 

Current Minimisation and 
Mitigation Strategies 

41. Reduced visitor numbers to the 
island due to negative media 
stories caused by cyclone 

Severity 1 
☐ 

2 
☐ 

3 
☒ 

4 
☐ 

5 
☐ 

42. Lack of insurance for privately 
owned infrastructure (e.g. resorts) 

Likelihood 1 
☐ 

2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

Extreme 
No mitigation strategies 
observed Severity 1 

☐ 
2 
☐ 

3 
☐ 

4 
☒ 

5 
☐ 

R
es

ili
en

ce
 Evacuation 43. Lack of commonly used 

evacuation procedure 
Likelihood 1 

☐ 
2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 

Medium 

Evacuation planning and 
exercises are being run through 
LSC and the evacuation 
committee. A communication 
network has been established.  

Severity 1 
☐ 

2 
☒ 

3 
☐ 

4 
☐ 

5 
☐ 
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 General Assumptions and 
guidelines 
Table 17. General assumptions applicable to all business cases. 

Assumption Description Unit 

Discount rate 10% % 

Project life used in NPV 
calculations 

15 Years 

Diesel cost – on-island 1.76  $/L 

Diesel cost - marine 1.41  $/L 

ULP cost 1.66  $/L 

LPG cost 1.22  $/L 

LPG cost 644.76  $/kg 

Water cost 0.0025  $/L 

Waste cost 0.44  $/kg 

Uplift factor 1.25  - 

Diesel generator efficiency 
factor 

35% % 

Grid electricity cost 0.29  $/kWh 

Grid supply cost 1.35  $/Day 

Additional GreenPower® 
cost 

0.03  $/kWh 

OPEX as % of Capex 10% % 

FTE39 factor 0.11  FTE per $100k CAPEX per 
month 

 

 
39 Full time equivalent 
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What we do - Energetics 

 
Energetics’ Insights 

Click on the boxes below to learn more about energy and carbon issues by reading the latest 
news from our thought leaders. 

 
Thought 

leadership 
 

Click here to read more 

 

 
Business Leaders 
Information Centre 

 
Click here to read more 

 

 
National Abatement 

Opportunities 
 

Click here to read more 
 
 

http://www.energetics.com.au/resources/latest-news
http://www.energetics.com.au/resources/latest-news
http://www.energetics.com.au/resources/latest-news
http://www.energetics.com.au/resources/latest-news
http://www.energetics.com.au/resources/latest-news
http://www.energetics.com.au/resources/business-leaders-information-centre
http://www.energetics.com.au/resources/business-leaders-information-centre
http://www.energetics.com.au/resources/business-leaders-information-centre
http://www.energetics.com.au/resources/business-leaders-information-centre
http://www.energetics.com.au/resources/business-leaders-information-centre
http://www.energetics.com.au/resources/national-abatement-opportunities-centre
http://www.energetics.com.au/resources/national-abatement-opportunities-centre
http://www.energetics.com.au/resources/national-abatement-opportunities-centre
http://www.energetics.com.au/resources/national-abatement-opportunities-centre
http://www.energetics.com.au/resources/national-abatement-opportunities-centre
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What we do - EarthCheck 
EarthCheck is the world’s leading scientific benchmarking certification and advisory group for the 
travel and tourism industry. We work with governments, businesses and destinations to deliver 
clean, safe and prosperous destinations through our strategic consulting services and technology 
solutions as well as through our certification and capacity building programs. 

   

Consumers Global Savings 
We influence the decisions of 

over 6 million conscious 
travellers every week 

We work with businesses, 
communities and 

governments in over 70 
countries around the world 

We have helped our clients 
identify over half a billion 
dollars in efficiency gains 

   

Measurement Certification Destination Management 
Our proprietary benchmarking 

software measures over 16 
billion kWh of energy, 34 

billion L of potable water and 
2.5 million tonnes of CO2e 

annually 

We provide third party 
certification to 30+ sectors, 

including the design and 
construction of individual 
buildings and mixed-use 

precincts and destinations 
and communities. 

Our team has prepared over 
120 Destination 

Management Plans in 15 
countries. 

   

Strength through diversity Consulting and Advisory Capacity Building 

Our team consists of 
personnel from 12 different 

countries and we celebrate a 
55% female workforce 

We offer over 29 services 
within the consulting and 

advisory space and deliver an 
average of 30-35 projects a 

year 

We have delivered over 50 
training sessions in 11 
countries in the last two 

years, assisting our trainees 
to act in responsible and 

sustainable manners within 
the workplace and at home. 
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Contact details 

Energetics  
www.energetics.com.au 

Sydney 
Level 7, 132 Arthur St, North Sydney NSW 
2060 
PO Box 294 North Sydney NSW 2059 
P: +61 2 9929 3911 
F: +61 2 9929 3922 

Perth 
Level 3, 182 St Georges Tce, Perth WA 6000 
 
P: +61 8 9429 6400 
F: +61 2 9929 3922 

Melbourne 
Level 5, 190 Queen St, Melbourne VIC 3000 
PO Box 652, CSW Melbourne VIC 8007 
P: +61 3 9691 5500 
F: +61 2 9929 3922 

Brisbane 
Level 12, 410 Queen St, Brisbane Qld 4000 
 
P: +61 7 3230 8800 
F: +61 2 9929 3922 

Adelaide 
Mitsubishi Administration Building 
Level 1, 1 Tonsley Blvd, Adelaide SA 5042 
P: +61 3 9691 5509 
F: +61 2 9929 3922 

 
abn 67 001 204 039 
acn 001 204 039 
afsl 329935 

 

EarthCheck 
www.earthcheck.org  

Brisbane 
Level 5, 189 Grey Street, South Brisbane, 
QLD 4101 
PO Box 12149, George Street, Brisbane, QLD 
4003 
P: +61 7 3238 1900 

 

 

http://www.energetics.com.au/
http://www.earthcheck.org/

	1. Introduction and objectives
	2. Background information
	2.1. Island/community history
	2.2. Buildings
	2.3. Future plans

	3. Project methodology
	3.1. Great Barrier Reef Island Decarbonisation Program
	3.2. GKI methodology

	4. Sustainability assessment
	4.1. Sustainability assessment methodology
	4.2. Island stakeholders
	4.2.1. Resorts and accommodation
	4.2.2. Residents
	4.2.3. Transport operators
	4.2.4. Businesses
	4.2.5. Wider stakeholders

	4.3. Data collection process and analysis
	4.3.1. Interviews and survey
	4.3.2. Data analysis

	4.4. Energy results
	4.4.1. Overview
	4.4.2. Electricity infrastructure
	4.4.3. Fuel source
	4.4.4. Energy consuming equipment
	Lighting
	Air-conditioning
	Hot water and cooking
	Timers

	4.4.5. Summary

	4.5. Water and wastewater results
	4.5.1. Quantity
	4.5.2. Water source
	4.5.3. Water reduction actions
	4.5.4. Wastewater

	4.6. Waste results
	4.6.1. Quantity
	4.6.2. Disposal
	4.6.3. Waste reduction actions

	4.7. Transport results
	4.7.1. Marine transport
	4.7.2. Vehicles

	4.8. Resilience results
	4.8.1. Environmental
	Island Mode

	4.8.2. Insurance
	4.8.3. Evacuation
	4.8.4. Financial
	4.8.5. Social

	4.9. Whole-of-island emissions profile
	4.10. Proposed development
	4.11. Summary

	5. Options assessment
	5.1. Introduction
	5.2. Options analysis
	5.2.1. Comprehensive list development
	5.2.2. Screening process
	5.2.3. Shortlist development
	5.2.4. Shortlisted option categories
	Energy generation
	Energy efficiency
	Waste
	Water
	Transport
	Resilience


	5.3. Options analysis summary

	6. Key stakeholder consultation (decarbonisation options)
	6.1. Workshop approach
	6.2. Activity 1 – initial benchmarking
	How well do you think GKI is performing in terms of sustainability and climate change and what is this picture telling us?

	6.3. Activity 2 – Testing our assumptions and findings
	6.4. Activity 3 – options preferences
	6.5. Activity 4 – action planning
	6.5.1. Project summary


	7. Draft business case development
	8. Key stakeholder consultation (Business cases)
	8.1. Business case workshop

	9. Risk assessment
	10. Business cases
	10.1. Quick wins
	10.2. Key barriers
	10.3. Additional recommendations
	Establish destination organisation or community group
	Investigate energy efficiency
	Central control system (Building Management System for resorts)
	GKI specific building code for new buildings
	Sustainability accreditation/benchmarking
	Additional Livingstone Shire Council support for GKI activities
	Feral/invasive animal management plan
	Regular waste audits
	Minimum standards for ground water quality and regular water testing
	Variable Speed Drives on existing water pumps
	Renewable diesel in marine vessels


	11. Conclusions
	Business case recommendations
	Additional recommendations
	Stakeholder engagement findings
	Concluding statement
	Business case specific
	General comments

	20210611 - GKI Decarbonisation Business Cases.pdf
	1. Whole of island resilience plan
	1.1. Summary
	1.2. Business case results
	1.3. Co-benefits
	1.4. Identification of recommendations
	1.5. Identification of barriers
	1.6. Identification of risks
	1.7. Financing options
	1.8.  Clustering / project alignment opportunities
	1.9. Next steps
	1.10. Result

	2. Overall beach erosion plan (including Putney beach)
	2.1. Summary
	2.2. Business case results
	2.3. Co-benefits
	2.4. Identification of recommendations
	2.5. Identification of barriers
	2.6. Identification of risks
	2.7. Financing options
	2.8. Clustering / project alignment opportunities
	2.9. Next steps
	2.10. Result

	3. Bushfire management plan
	3.1. Summary
	3.2. Business case results
	3.3. Co-benefits
	3.4. Identification of recommendations
	3.5. Identification of barriers
	3.6. Identification of risks
	3.7. Financing options
	3.8.  Clustering / project alignment opportunities
	3.9. Next steps
	3.10. Result

	4. Roof top solar PV and battery (individual households and businesses)
	4.1. Summary
	4.2. Business case results12F
	4.3. Co-benefits
	4.4. Identification of recommendations
	4.5. Identification of barriers
	4.6. Identification of risks
	4.7. Financing options
	4.8.  Clustering / project alignment opportunities
	4.9. Next steps
	4.10. Result

	5. Roof top solar PV and battery (existing resorts)
	5.1. Summary
	5.2. Business case results20F
	5.3. Co-benefits
	5.4. Identification of recommendations
	5.5. Identification of barriers
	5.6. Identification of risks
	5.7. Financing options
	5.8. Clustering / project alignment opportunities
	5.9. Next steps
	5.10. Disclaimer
	5.11. Result

	6. Ground-mounted solar PV farm with battery storage25F
	6.1. Summary
	6.2. Business case results28F
	6.3. Co-benefits
	6.4. Identification of recommendations
	6.5. Identification of barriers
	6.6. Identification of risks
	6.7. Financing options
	6.8. Clustering / project alignment opportunities
	6.9. Next steps
	6.10. Result

	7. Renewable Diesel (individual households and businesses)
	7.1. Summary
	7.2. Business case results
	7.3. Co-benefits
	7.4. Identification of recommendations
	7.5. Identification of barriers
	7.6. Identification of risks
	7.7. Financing options
	7.8.  Clustering / project alignment opportunities
	7.9. Next steps
	7.10. Result

	8. Renewable Diesel (resorts)
	8.1. Summary
	8.2. Business case results
	8.3. Co-benefits
	8.4. Identification of recommendations
	8.5. Identification of barriers
	8.6. Identification of risks
	8.7. Financing options
	8.8.  Clustering / project alignment opportunities
	8.9. Next steps
	8.10. Result

	9. Solar bore pump installation
	9.1. Summary
	9.2. Business case results
	9.3. Co-benefits
	9.4. Identification of recommendations
	9.5. Identification of barriers
	9.6. Identification of risks
	9.7.  Clustering / project alignment opportunities
	9.8. Financing options
	9.9. Next steps
	9.10.  Result

	10. Sustainability education
	10.1. Summary
	10.2. Business case results
	10.3. Co-benefits
	10.4. Identification of recommendations
	10.5. Identification of barriers
	10.6. Identification of risks
	10.7. Financing options
	10.8.  Clustering / project alignment opportunities
	10.9. Next steps
	10.10. Result

	11. Island wide compost
	11.1. Summary
	11.2. Business case results
	11.3. Co-benefits
	11.4. Identification of recommendations
	11.5. Identification of barriers
	11.6. Identification of risks
	11.7. Financing options
	11.8.  Clustering / project alignment opportunities
	11.9. Next steps
	11.10. Result

	12. Upgrade of existing sewage treatment plant (STP)67F
	12.1. Summary
	12.2. Business case results
	12.3. Co-benefits
	12.4. Identification of recommendations
	12.5. Identification of barriers
	12.6. Identification of risks
	12.7. Financing options
	12.8.  Clustering / project alignment opportunities
	12.9. Next steps
	12.10. Result

	13. Soil conditioner from septic tanks or STP
	13.1. Summary
	13.2. Business case results
	13.3. Co-benefits
	13.4. Identification of recommendations
	13.5. Identification of barriers
	13.6. Identification of risks
	13.7. Financing options
	13.8. Clustering / project alignment opportunities
	13.9. Next steps
	13.10. Result

	14. Biodigester for green waste and cardboard
	14.1. Summary
	14.2. Business case results
	14.3. Identification of risks
	14.4. Financing options
	14.5.  Clustering / project alignment opportunities
	14.6. Next steps
	14.7. Result

	15. Glass Crusher
	15.1. Summary
	15.2. Business case results
	15.3. Co-benefits
	15.4. Identification of recommendations
	15.5. Identification of barriers
	15.6. Identification of risks
	15.7. Financing options
	15.8.  Clustering / project alignment opportunities
	15.9. Next steps
	15.10. Result

	16. Transport infrastructure upgrade90F
	16.1. Summary
	16.2. Business case results
	16.3. Co-benefits
	16.4. Identification of recommendations
	16.5. Identification of barriers
	16.6. Identification of risks
	16.7. Financing options
	16.8.  Clustering / project alignment opportunities
	16.9. Next steps
	16.10. Result

	17. Incentives for low impact vehicles (on island)
	17.1. Summary
	17.2. Business case results104F
	17.3. Co-benefits
	17.4. Identification of recommendations
	17.5. Identification of barriers
	17.6. Identification of risks
	17.7. Financing options
	17.8.  Clustering / project alignment opportunities
	17.9. Next steps
	17.10. Result

	18. Electric vessels (Marine EVs)
	18.1. Summary
	18.2. Business case results
	18.3. Co-benefits
	18.4. Identification of recommendations
	18.5. Identification of barriers
	18.6. Identification of risks
	18.7. Financing options
	18.8.  Clustering / project alignment opportunities
	18.9. Next steps
	18.10. Result

	19. Renewable Diesel (marine transport operators)
	1.1. Summary
	1.2. Business case results
	19.1. Co-benefits
	19.2. Identification of recommendations
	19.3. Identification of barriers
	19.4. Identification of risks
	19.5. Financing options
	19.6.  Clustering / project alignment opportunities
	19.7. Next steps
	19.8. Result

	20. Insulation in existing buildings
	20.1. Summary
	20.2. Business case results
	20.3. Co-benefits
	20.4. Identification of recommendations
	20.5. Identification of barriers
	20.6. Identification of risks
	20.7.  Clustering / project alignment opportunities
	20.8. Financing options
	20.9. Next steps
	20.10. Result

	21. Air flow improvements (in existing buildings)
	21.1. Summary
	21.2. Business case results
	21.3. Co-benefits
	21.4. Identification of recommendations
	21.5. Identification of barriers
	21.6. Identification of risks
	21.7. Clustering / project alignment opportunities
	21.8. Financing options
	21.9. Next steps
	21.10. Result

	General guidelines


