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Executive Summary 

This document details the strategies that Property & Development NSW (PDNSW) are to implement 
to achieve our ambitious Net Zero target of greater than 75% reduction by 2030.  The strategies are 
to be applied to the owned properties within the portfolio that PDNSW holds operational control 
over as well as some assets that we own, but the operational control is with the tenant agencies 
that control energy, water and/or waste at the site.   

The baseline year has been set as FY2018/19 with a total of 12,729 t CO2e.   

A reduction in carbon emissions greater than 75% of the baseline will be achieved by 2030 through: 

1. the implementation of the reduction strategies detailed here, 
2. the “greening” of the grid is expected to provide a 34% reduction in emissions by 2030, 
3. the residual carbon emissions are to be offset with Australian Carbon Credit Units (ACCUs). 

This is a highly ambitious target that we believe can be achieved through adherence to this strategy. 

Emission reduction strategies are to include but not limited to: 

• installation of solar PV systems on all available roof space, with consideration given to 
the sites’ electricity consumption, export capability and battery installations 

• upgrades and the optimisation of building management systems (BMS) systems, uptake 
of Internet of Things (IoT) technologies and smart metering 

• retrofitting fluorescent tubing with high efficiency LED lamps and controls 
• removal of reliance on gas for heating purposes and the electrification of our buildings, 
• improved management of waste, including segregation, reduction and monitoring of 

disposal, 
• installation of smart batteries, for load shedding and peak demand management, 
• rainwater harvesting to reduce reliance on external sources  
• improved inventory system for refrigerants and replacement of high emission 

refrigerants with lower emission options, and 
• The purchase of carbon offsets to mitigate residual, unavoidable carbon. 

The emission reductions1 will require capital funding as shown in Table 1. 

 

 

 

 

 

 

1 In addition to benefiting sites where PDNSW holds the electricity, gas and or water account, emission reductions detailed 
here may also benefit those sites owned by PDNSW, but where the tenant agency holds the relevant utility account.  In such 
cases there is no emission reduction claimed in PDNSW’s pathway, as the reduction is to the benefit of our tenants. 



 

Net Zero Strategy | 6 

Table 1.  CAPEX requirement to meet Net Zero strategy 

Opportunity FY24 CAPEX 
requirement 

$,000 

5 Year CAPEX 
requirement 

$,000 

FY24 mitigation 

t CO2-e 

5 Year 
mitigation 

t CO2-e 

Solar PV $1,552 $7,243 1,130 17,100 

BMS upgrades, metering, optimisation 
and IoT 

$597 $1,990 240 3,985 

EV Charging infrastructure $210 $1,050 0 0 

LED replacement and controls $443 $752 306 5,505 

Building electrification $85 $3,383 10 760 

Battery storage systems $370 $1,230 130 1,614 

Sustainable staff commute $120 $1,000 0 0 

Low water reliant gardens and 
infrastructure 

$330 $1,100 0 0 

Total $3,707 $17,748 1,816 28,964 

 

Emission reductions can also be achieved through OPEX expenditure currently available under the 
PDNSW FM contract.  These projects are shown in Table 2. 

 

Table 2.  OPEX requirement to meet Net Zero strategy 

Opportunity Annual OPEX 
requirement 

$,000 

FY24 mitigation 

t CO2-e 

5 Year mitigation 

t CO2-e 

Waste management 150 130 1,800 

Rainwater harvesting 120 10 150 

Improved refrigerant inventories 150 100 1,500 

Total  210 3,450 
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Changes to processes and procedures of PDNSW can also result in reductions in carbon emissions.  
These are yet to be quantified but include changes such as: 

• Mandatory use of electric vehicles when using fleet and/or rental vehicles, 

• Reporting and offsetting of carbon from domestic and international flights and 
accommodation, 

• Purchase of local foods and preference to low carbon products used at catering events, 

• Maintain Green Power purchases greater than the Government Resource Efficiency Policy 
mandated 6%. 

Residual emissions that have not been able to be mitigated through CAPEX, OPEX and/or process 
and procedural changes will be offset through the purchase and retirement of LGCs or ACCUs. 
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Introduction 

PDNSW has a commitment to achieve Net Zero emissions by 2050.  This commitment is embedded 
within NSW Government Policy. 

NSW Climate Change Policy Framework (2016) 
• Aim: 

o Achieve net-zero emissions by 2050 
o NSW is more resilient to a changing climate 

• Roles of NSW Government: 
o Government Operations – Lead by example to save emissions in government 

operations. 
o Assess and effectively manage climate change risk to government assets and 

services. 

NSW Government Resource Efficiency Policy (2019) 

• Aim: 
o To reduce the NSW Government’s operating costs and led by example in increasing 

the efficiency of its resource use. 

Net Zero Plan Stage 1: 2020 – 2030 (2020) 
• Aim: 

o The plan is forecast to achieve net zero emissions by 2050. 

• Net Zero priorities: 
o Drive uptake of proven emission reduction technologies that grow the economy, 

create new jobs or reduce the cost of living. 
o Empower consumers and businesses to make sustainable choices. 
o Invest in the next wave of emissions reduction innovation to ensure economic 

prosperity from decarbonisation beyond 2030. 
o Ensure the NSW Government leads by example. 

NSW Waste and Sustainable Materials Strategy 2041 
• Aim: 

o New South Wales is committed to playing its part in making the transition to a circular 
economy over the next 20 years. 
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• Targets are to: 
o reduce total waste generated by 10% per person by 2030. 
o have an 80% average recovery rate from all waste streams by 2030. 
o significantly increase the use of recycled content by governments and industry. 
o phase out problematic and unnecessary plastics by 2025. 
o halve the amount of organic waste sent to landfill by 2030. 
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Scope of Net Zero Strategy 

The publication of the Net Zero Plan Stage 1: 2020 – 2030 (2020) in 2020 prompted PDNSW to make 
a transition from sustainability-focused property management, as required by the Government 
Resource Efficiency Policy (GREP), to a broader catch-all emissions approach.  This also signalled a 
change in the key motivation for the NSW Government; the GREP policy was developed as a 
strategy to reduce running costs for Government owned buildings, whilst the Net Zero strategy has 
been developed following recognition that CO2 emissions are causing climate change and it is an 
important government strategy to control and reduce these emissions.     

The strategic plan detailed here is for the purposes of achieving net zero emissions in the PDNSW 
owned asset portfolio.  It provides the actions that have been identified as those capable of 
delivering the targets set out in the above-mentioned policies.  Not only does it rely on current 
methods for the reduction in carbon emissions, but also allows for the consideration and 
deployment of new and innovative means to reduce and ultimately eliminate our carbon emissions. 

Establishment of this plan takes into consideration the responsibility that we hold in the production 
of carbon.  It uses the methodologies established within the National Greenhouse and Energy 
Reporting Scheme (NGERS) to determine our boundaries, our control and our carbon inventory.  
Using these methods, we have established a sound strategy to manage and control our carbon 
emissions, to influence those that we work and partner with to manage their carbon, and to act as 
an advocate for others as we achieve our targets by sharing our strategy and publicly 
communicating our achievements and our best practices. 

This strategy is buoyant and versatile.  It is designed to be robust as well as adaptable to changes 
within the organisation and the properties that we own and manage.  The strategy will be reviewed 
by the PDNSW leadership team at least annually.  The review will consider its effectiveness and 
progress towards achieving our target. 
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Boundaries 

This strategic plan has been developed according to the international Greenhouse Gas Protocols 
and uses the relevant Australian National Greenhouse Gas Accounts Factors for emission 
calculations.   

PDNSW owns a portfolio of over 300 assets, generally tenanted by other NSW Government 
agencies.  Of these assets approximately 60 fall within the boundary of this strategic plan.  The 
boundary considers only existing and newly onboarded owned assets held by PDNSW and PDNSW 
has operational control of.  Operational control is determined as those sites that as a minimum we 
hold the electricity account for, are responsible for the maintenance of the site and maintain the 
health and safety procedures for each site. 

We may at times also apply these strategies to assets we own, but do not have direct operational 
control over.  Emission reductions for these sites have not been included in the carbon account. 

The baseline year for the Net Zero targets was chosen as FY18/19.  Data from this year has been 
used to create a baseline which will be used as a reference to allow us to understand and track our 
progress towards our target. 

Although not in the portfolio as of the baseline year, we have included 1 Reserve Road, St Leonards 
into our baseline, using approved NGERS accounting methodologies.  The emissions from this site 
are of significance and could not be discounted from our boundary. 

Baseline emissions covering Scopes 1, 2 and 3, calculated for FY18/19 totalled 12,729 t CO2e. 
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Emission Types 

Accounting for emissions that are considered towards a Net Zero target is commonly split into three 
separate scopes, or emission sources.  The three emission scopes as identified on the PDNSW 
owned portfolio sites are as follows: 

Scope 1 emissions 
Scope 1 emissions are those released into the atmosphere as a direct result of an activity, or series 
of activities, carried out by a business.  These are often referred to as direct emissions such as using 
gas to heat an office. 

We have identified our Scope 1 emissions as coming from: 

1. Natural Gas and LPG used in the generation of heat for conditioning of the workspace and 
the heating of water for domestic purposes. 

2. Refrigerants used in air-conditioning systems. 
3. Diesel used in back up generation systems and fire suppression systems. 
4. Sulphur hexafluoride gases used as a coolant in SF6 circuit breakers in electrical 

transformers.  Early evidence suggests that there is no sulphur hexafluoride gas present in 
PDNSW assets. 

Scope 2 emissions 
Scope 2 emissions are from the energy that we purchase, in other words, the emissions that are 
created in the production of the energy that we use in our buildings.  This can be zero if we were to 
purchase 100% renewable energy. 

We have identified our Scope 2 emissions as coming from only one source, electricity. 

Scope 3 emissions 
Scope 3 emissions cover a much wider remit. Sources include the breakdown of waste generated at 
our sites into methane, emissions generated through the treatment and delivery of water and 
wastewater, as well as emissions associated with producing and delivering goods and services that 
we consume. 

We have identified three sources of Scope 3 emissions that are key to PDNSW’s boundary: 

1. Electricity - transmission and distribution losses require more electricity to be generated 
than what is used in our buildings. 

2. Water and wastewater, the delivery and treatment of both 
3. Waste to landfill 
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Emission sources were determined according to the relevance test as described in the Green House 
Gas Protocol – A Corporate Accounting and Reporting Standard.   
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Baseline emissions, BAU projection and 
a high ambition abatement pathway 

Baseline emissions covering Scopes 1, 2 and 3, calculated for FY18/19 totalled 12,729 t CO2-e as 
shown in Figure 1. The majority of PDNSW’s emissions (approximately 77%) is attributed to 
electricity consumption. 

A business as usual (BAU) projection incorporates anticipated growth of the PDNSW portfolio (The 
2020 increase in emissions is due to the addition of 1 Reserve Road St Leonards to the portfolio) and 
decarbonisation of the electricity grid.  Overall, emissions are forecast to fall by 34% from the 
(financial year) 2019 baseline to 8,395 t CO2-e in 2030, primarily due to grid electricity becoming 
less carbon intensive. 

 

Figure 1.  Emission sources profile to 2030 

 

Work conducted in collaboration with OECC, examined three abatement pathways that PDNSW 
could follow: 

• Low ambition, 35% reduction by 2030 

• Medium ambition, 55% reduction by 2030, and 

• High ambition, 75%+ reduction by 2030.  

PDNSW has elected to pursue the high ambition pathway. 
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To achieve the ambitious target of a 75%+ reduction in emissions, we will need to not only 
implement the carbon abatement strategies detailed below, but also need to eliminate or offset 
emissions that we are unable to reduce out of necessity.  Elimination and offsetting will be achieved 
through the purchase of Green Power over and above the mandated 6%, through the purchase of 
large-scale generation certificates (LGCs) or the purchase and retirement of Australian Carbon 
Credit Units (ACCUs). 

Figure 2 shows the reduction in emissions due to the implementation of the strategies 
recommended in this document. 

 

   

Figure 2.  Emission reductions from conservation measures 

 

Reduction to net zero will require the purchase of Green Power, LGCs and/or ACCUs to offset the 
residual carbon of approximately 6,000 t CO2-e.  
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Abatement opportunities plans and 
progress 

Solar PV 

Background 

Solar photovoltaic (PV) panels generate zero emissions electricity on-site for consumption within the 
building. Installing solar PV displaces a portion of grid supplied electricity, reducing Scope 2 
emissions. Secondary benefits include energy security, lowering operational costs and providing a 
visible display of action to stakeholders. 

Opportunity 

The estimated emission reduction is approximately 1,130 t CO2-e in FY24 and 17,100 t CO2-e over 5 
years. 

Historical 

A significant number of Solar PV project were rolled out across the portfolio from early in 2020.  At 
least 644 t CO2-e was mitigated in FY2021 from the installation of solar at fifteen of our sites.  Figure 
3 shows the solar installation at one of these sites, 61 Railway Pde, Lithgow. 

All sites in the portfolio have undergone a feasibility study into the application of solar at the site.  
Sites that accounted for 71.3% of baseline year electricity have now had solar PV installed.  These 
sites are shown in Appendix A. 

 

Figure 3.  Solar Panel installation, 61 Railway Parade, Lithgow 

Strategy 

Continue the roll out of Solar PV to the owned site portfolio.  Additional solar can be applied: 

• to existing owned sites that have not yet had solar PV installations, 

• additional to existing sites that have existing roof capacity, 

• on other hard space roofs, such as carparks and carports. 
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Funding and mitigation 

PDNSW owns an approximately 100 additional sites that solar PV can be applied to.  Total capital 
expenditure required for these sites is more than $7.2M over the next five years, with approximately 
$1.5M required to meet FY24 expectations.  See Table 3 which details the annual CAPEX spend 
requirement and the associated Table 4 which shows the reduction in carbon from solar 
installations. 

The list of sites for new Solar PV is shown in Appendix A. 

 

Table 3.  Planned Solar PV CAPEX requirement 

Year New PV sites 

$,000 

Additional 

$,000 

Other hard space 

$,000 

Total 

$,000 

FY24 $735 $358 $459 $1,552 

FY25 $588 $90 $1,377 $2,055 

FY26 $294 $0 $1,836 $2,130 

FY27 $294 $0 $918 $1,212 

FY28 $294 $0 $0 $ 294 

Total $ $2,205 $ 448 $4,590 $7,243 

 

Table 4.  Emission mitigation from planned Solar PV 

Year New sites 

t CO2-e 

Additional 

t CO2-e 

Other hard 
space 

t CO2-e 

Annual emission 
reduction 

t CO2-e 

Cumulative 

5-year emission 
reduction 

t CO2-e 

FY24 534.8 260.8 333.9 1,130 1,130 

FY25 397.6 60.6 930.9 2,519 3,648 

FY26 192.3 0 1,200.8 3,912 7,560 

FY27 185.8 0 580.1 4,678 12,238 

FY28 185.8 0 0 4,864 17,102 
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Building Management Systems upgrades, sub-metering and 
optimisation and the Internet of Things (IoT) 

Background 

Building management systems (BMS) monitor and control electrical and mechanical building 
services such as heating, ventilation, and air conditioning. By centralising the control of building 
service plant, operations can be implemented to maintain comfortable internal conditions while 
minimising costs. This is predominantly achieved through ‘Building Tuning’ whereby incremental 
adjustments to setpoints and control strategies are made in line with ambient temperature to trim 
plant run hours, minimise over heating or cooling, avoid operational conflict between plant systems 
and reduce ventilation losses. 

IoT devices provide virtual access to the conditions of a building.  The access allows building 
controls to be optimised to allow for improved comfort conditions and reduce energy consumption. 

Further savings may be made through the close monitoring of building performance – Building 
Optimisation, including developing strategies to use electricity at times when it is less emission 
intensive, as part of a shift to ‘true net zero’ operations.  PDNSW has implemented optimisation 
analysis on all owned sites greater than 1,000m2. 

Smart metering of energy and water allows for the interrogation of data to determine when assets 
are out of control and using excessive amounts of energy or water.  Smart alerts can be used to flag 
wastage and allow timely corrective actions to be implemented. 

Opportunity 

The estimated emission reduction is approximately 240 t CO2-e in the first year and almost 3,985 t 
CO2-e cumulative over five years.  See Table 6. 

Historical 

New BMS control systems were installed at four sites in FY2021/22.   

IoT systems were installed in an additional eleven sites in the same year.  Site IoT technology 
provides site performance details to the on-line Command Centre which can be accessed to view 
building. 

Smart metering water metering has been installed on almost all sites within the emissions 
boundary.  Smart metering has been applied to almost all mains gas metering.  Smart metering has 
been installed on a few sites at the mains meter level.  Some sub-metering has been installed, but 
further sub metering would be of benefit. 

Strategy 

Establish process to review innovation of IoT technologies to further develop the use of this 
technology in our buildings. 

Identify and implement processes to meter, monitor and maintain existing utilities, BMS and IoT 
systems to achieve optimal performance and reduce emissions. 
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Figure 4.  Carbon intensity of building kg/h 

 

Figure 4 shows how the association between metering and BMS systems can reduce carbon 
emissions of the asset.  Along with the application of solar PV and smart batteries, the combined 
systems will enable load shifting for high intensity periods to lower intensities. 

Interactive carbon analysis will allow load shifting of electricity use in the building to be based not 
only on cost of electricity - moving use from peak to off peak rates, but also based on the carbon 
intensity of the grid – moving use from high carbon content to lower carbon content.  This enables 
the building to become its own battery. 

Funding and mitigation 

Approximately $2.0M CAPEX will be needed over the next five years to achieve our proposed BMS, 
submetering and IoT upgrades.  See Table 5.  Approximately $600K will be required in FY24 to 
deliver carbon mitigation in line with the strategy. 

 

Table 5.  Planned BMS/IoT/metering CAPEX requirement 

Year 
IOT 

$,000 

BMS 

$,000 

Submetering 

$,000 

Total 

$,000 

FY24 $243 $189 $165 $ 597 

FY25 $405 $252 $220 $ 877 

FY26 $162 $126 $110 $ 398 

FY27 $0 $63 $55 $ 118 

FY28 $0 $0 $0 $   0 

Total $ 810 $ 630 $ 550 $1,990 

 

 

 

 

 



 

Net Zero Strategy | 20 

Table 6.  Emission mitigation from planned BMS/IoT/metering 

Year 
Annual emissions mitigation 

t CO2-e 

Annual emission reduction 

t CO2-e 

Cumulative 5-year 
emission reduction 

t CO2-e 

FY24 240 240 240 

FY25 353 593 833 

FY26 160 753 1,585 

FY27 48 800 2,385 

FY28 0 800 3,985 
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LED lighting replacement and lighting controls 

Background 

For most general-purpose applications, LED lighting offers an alternative fitting which is capital 
cost comparable to traditional halogen and fluorescent fixtures. Using less electricity and with a 
lower maintenance interval and compatibility with smart controls and sensors, LED lighting can 
minimise operational costs, reduce emissions and in most cases significantly improve the quality of 
lighting to a space. 

Lighting control systems allow for lights to be appropriately used only when needed.  Timing, sensor 
controls and dimming all provide valuable means to reduce electricity use and mitigate carbon 
emissions. 

Figure 5 shows the application of LED lighting and controls in stairwells.  Without occupancy the 
fittings dim sufficiently to provide safe access and reduce energy use.  Once activated the lights 
immediately move to lighting levels sufficient to meet the relevant standards. 

  

Figure 5.  Motion controlled LED lighting in fire stairwells 

 
Opportunity 

The estimated emission reduction is approximately 306 t CO2-e for FY 24 and 5,505 t CO2-e over 5 
years. 

Historical 

LED refit projects were rolled out across the portfolio from early in 2019.  Table 7 shows the roll out 
from FY20. 
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Table 7.  Historical LED roll out 

Year Sites 
upgraded 

Fittings Annual emission 
reduction 

t CO2-e 

FY 20 12 5,600 430 

FY 21 7 4,750 300 

FY 22 9 1,294 130 

 

Recently conducted feasibility studies, together with lighting assessments, identified there is scope 
for lighting controls at some sites which have previously had an LED upgrade, and for lighting 
upgrades at mid-sized sites in the portfolio.  

Strategy 
Roll out the additional lighting upgrades that have already been identified. 

Complete a full review of lighting across all owned buildings that have not yet had (or been identified 
for) an LED upgrade, considering the lighting technology in place and industry-accepted benchmarks 
such as illumination power density. Develop a schedule for upgrading the lighting to LEDs, including 
lighting control systems that are fit for purpose at each of site. 

Funding and mitigation 
Replacement of existing inefficient fittings with high efficiency LED lamps will require a capital 
investment of approximately $159K in FY24 and a total of $398K over the next five years. 

Improvements to lighting operating controls (over and above those included in BMS systems) is 
approximately $284K in FY24 and a total of $354K over five years. 

It is appropriate to combine the two projects as one. 

Tables 8 and 9 shows the CAPEX requirements and emission reductions year on year. 
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Table 8.  Planned LED and Controls CAPEX requirement 

Year LED 

$,000 

Controls 

$,000 

Total 

$,000 

FY 24 $159 $284 $ 443 

FY 25 $159 $70 $ 229 

FY 26 $80 $0 $ 80 

FY 27 $0 $0 $ 0 

FY 28 $0 $0 $ 0 

Total $ $ 398 $ 354 $ 752 

 

Table 9.  Planned LED and Controls emission mitigation – additional  

Year LED 

t CO2-e 

Controls 

t CO2-e 

Annual emission 
reduction 

t CO2-e2 

Cumulative 

5-year emission 
reduction 

t CO2-e 

FY 24 22 284 306 306 

FY 25 20 66 392 1,003 

FY 26 10 0 402 2,102 

FY 27 0 0 402 3,603 

FY 28 0 0 402 5,505 

 

 

 

 

 

2 The emission reductions for LED roll out are not included in the boundary.  These sites are owned by PDSW but are not 
under PDNSW operational control. 
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Building electrification 

Background  
Building electrification describes the shift away from fossil fuel driven building services to electric 
based systems. Within PDNSW’s portfolio, natural gas is used predominantly for space heating and 
the provision of domestic hot water. Building electrification is an attractive opportunity as there are 
mature and cost-effective electric substitutes for most fossil fuel powered appliances. Examples 
include heat pumps or electric radiant space heaters, and electric water heaters which can all 
replace natural gas systems.   

Electrification of the buildings will result in the elimination / reduction of Scopes 1 and 3 emissions 
from natural gas.  However, providing heat from electricity under this opportunity will increase the 
Scope 2 emissions unless otherwise mitigated via other opportunities detailed in this strategy.   

Opportunity 
The estimated emission reduction is approximately 10 t CO2-e per in FY24 and 760 t CO2-e over 5 
years.  

Historical 
One site from the baseline year, Trail St Wagga Wagga, has been disposed of and Carrington 
Avenue Dubbo is to be demolished.  Trail St’s emissions were negligible whilst Carrington Avenue is 
one of the sites in the top 10 gas users and its disposal will reduce portfolio gas use by 6.1%, 
resulting in a reduction in CO2 emissions of 18 t CO2-e. 

Electrification of sites is already underway. During FY22, the removal of reliance on gas at the 
following sites was completed: 

• 43-45 Faulkner St Armidale, 
• 43-45 Johnston St Wagga Wagga, 
• 512 Dean St Albury, and 
• 104-110 Banna Ave Griffith. 

These works have eliminated 14.6% of gas use from the portfolio and 104 t CO2-e, which equates to 
20% of the Scope 1 emissions from natural gas consumption. Additional emissions as Scope 2 and 3 
from compensatory electrical consumption results in a net annual emissions reduction of 44 t CO2-e. 

Feasibility studies have been undertaken at each of the remaining sites to determine the works 
required to replace: 

• Current gas fired space heating boilers with alternative electric heating systems. 
• Current gas fired domestic hot water systems with alternative heating systems. 
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Figure 6.  Hot water boiler (left) and replacement Heat pump (right) 

Strategy 
The feasibility studies provide details of electrification opportunities at the remaining sites.  Options 
vary due to several factors including costs of replacement, payback, age of existing equipment, 
current gas consumption and space to house new equipment. 

The full details of each study should be reviewed as part of any decision to electrify a site.  Brief 
recommendations for the electrification of sites are provided in Appendix B. 

Funding and mitigation 
Replacement of hot water boilers for the purpose of space heating has not been planned for FY24.  
Approximately $1.3M will be required for the first of these projects in FY25 with a total for the five- 
year period of $3.2M 

Replacing gas fired domestic hot water (DHW) has lower CAPEX requirements, with approximately 
$86K required for works planned for FY24. 

The total CAPEX requirement for these projects over five years is over $3.3M.  See Table 10. 

Emission reductions can be seen in Table 11. 
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Table 10.  Planned Domestic hot water and Space Heating CAPEX requirement 

Year DHW 

$,000 

Space 
heating 

$,000 

Total 

$,000 

FY 24 $86 $0 $  86 

FY 25 $0 $1,268 $1,268 

FY 26 $0 $634 $ 634 

FY 27 $128 $634 $ 762 

FY 28 $0 $634 $ 634 

Total $ $ 214 $3,170 $3,384 

 

 

Table 11.  Planned LED and Controls emission mitigation 

Year DHW 

t CO2-e 

Space 
heating 

t CO2-e 

Annual emission 
reduction 

t CO2-e 

Cumulative 

5-year emission 
reduction 

t CO2-e 

FY 24 10 0 10 10 

FY 25 0 100 110 120 

FY 26 10 50 170 270 

FY 27 0 50 220 490 

FY 28 0 50 270 760 
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EV Charging infrastructure 

Background 

The NSW Government has set a target of electrifying all Government passenger fleet procurement 
by 2030, with an interim target of 50% EV procurement by 2026. 

PDNSW owned assets will provide space for the installation of charging stations for agency 
vehicles.  Funding for the provision and basic installation is available from Treasury based on 
desktop modelling of infrastructure requirements at each site, but there will be a need to ensure 
that electrical and built infrastructure is suitable and capable of meeting appropriate standards and 
expectations, and in some cases, there will be a gap that will need to be funded by PDNSW as the 
landlord. 

Opportunity 

There are no carbon emission mitigation benefits for PDNSW in this opportunity.  

Historical 

Tenant agencies have begun to roll out EV chargers to leased sites.  Several owned sites have been 
identified as priority sites for EV charging.  Owned sites within the boundary have only a single 
electricity supply.  The use of this supply for EV charging may have considerable impact on the 
demand capacity of the site. It will increase the consumption of electricity that is not related to 
management of the building, resulting in an increase in PDNSW’s emissions to the benefit of the 
tenant agency. It will also require changes to car park infrastructure.  See Figure 7. 

 

Figure 7.  EV charging stations 4PSQ 

Strategy 
Conduct EV capability review of the priority sites to determine appropriate electricity supply, access 
and parking infrastructure. 

Funding and mitigation 
EV charging works (supplementary expenditure over and above the Treasury EV rollout allowances) 
are estimated at $210K for FY24 and $1.1M over five years.  See Table 12. 
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Table 12.  EV charging infrastructure CAPEX 

Year EV Charging 

$,000 

FY 24 $210 

FY 25 $315 

FY 26 $351 

FY 27 $105 

FY 28 $105 

Total $ $1,086 
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Battery electric storage systems 

Background 

Battery storage complements the deployment of on-site solar PV. Solar PV has a peak generation 
period during the middle of the day which may not match the demand profile of the building. A 
battery system enables excess generation to be stored for later use, optimising the on-site usage of 
solar generation and further reducing site grid electricity consumption. 

Opportunity 

The estimated emission reduction is approximately 102 t CO2-e for 2023. 

Historical 

Battery installation has been planned for completion in FY2023.  Sites included in the battery roll 
out and their size (kWh) are shown in Appendix C. 

Strategy 

Finalise the roll out of first tranche of batteries as listed above. 

Conduct feasibility review of additional sites in the portfolio for the installation of batteries. 

Install batteries on additional sites as appropriate.  See Figure 8. 

Link battery operation to solar, BMS and IoT systems. 

Both the need for, and usage patterns of, batteries may also be impacted by the EV rollout; this will 
need to be considered through additional feasibility studies in the future. 

 

Figure 8.  Smart battery installation 

Funding and mitigation 

Approximately $370K is required in the FY24 CAPEX request, with $1.23M required over the next five 
years.  Annual spend and carbon reduction is shown in Table 13. 
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Table 13.  Planned Battery CAPEX and emission mitigation 

Year Battery 

$,000 

Battery 

t CO2-e 

Annual emission 
reduction 

t CO2-e 

Cumulative 

5-year emission 
reduction 

t CO2-e 

FY 24 $368 131 131 131 

FY 25 $491 162 293 424 

FY 26 $246 79 372 797 

FY 27 $123 38 410 1,206 

FY 28 $0 0 410 1,616 

Total $ $1,228    
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Sustainable staff commute 

Background 

Emissions from staff commute form part of PDNSWs Scope 3 emissions.  Scope 3 emissions from this 
source have not been included in the scope of our boundary but will need to be examined for 
materiality and accounted for when these emissions are required to be included in the scope. 

New hubs near public transport, such as 4 and 6 PSQ, 231 Elizabeth Street and 6 Stewart Avenue, 
Newcastle provide staff with sustainable commuting alternatives.  These same sites provide best 
practice end of trip facilities to staff looking to reduce the carbon emissions from their commute.  See 
Figure 10. 

Opportunity 

Emission baseline for staff commute is yet to be determined. 

Historical 

End of trip facilities are common in new developments, but existing ageing assets do not have 
sustainable staff commuting infrastructure. 

 

Figure 9.  End of trip facilities 

A staff commuting survey was conducted in June 2022 for Valuer General’s staff.  Approximately 
25% of staff used public transport, walked or rode bikes for their commute.  More than 86,000km of 
total annual commuting distance was via car.  This equates to commuting emissions of 
approximately 25 t CO2-e per annum. 

Strategy 
Conduct annual staff commuting surveys to estimate commuting emissions and to determine staff 
attitudes towards the implementation of appropriate end of trip facilities and/or commuting 
alternatives. 

Conduct site assessments for the installation of appropriate end of trip facilities. 

Install appropriate end of trip facilities and implement smart commuting alternatives. 

Funding and mitigation 
CAPEX investment of $120K in FY24 and $1.0M over five years.  See Table 14. 
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Table 14.  Planned Sustainable staff commute CAPEX 

Year Sustainable transport 

$,000 

FY 24 $120 

FY 25 $200 

FY 26 $280 

FY 27 $280 

FY 28 $120 

Total $ $1,000 
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Low water reliant gardens and infrastructure 

Background 
In 2019 conditions were drier and hotter than any other NSW drought in the last 120 years. From 
January 2017 to December 2019, rainfall was the lowest on record. The 2017, 2018, 2019 and 2020 
calendar years were among the warmest on record. 

By the end of 2020 NSW had been for most parts in drought for more than four years. 

Anthropogenic climate change has resulted in significant weather events that require risk 
management practises to be implemented. 

One such practice is to reduce the reliance on water to maintain gardens.  

Opportunity 
Emission baseline for water resilient gardens and infrastructure is yet to be determined. 

Historical 
Eleven PDNSW sites have had ecological surveys conducted.  The surveys reveal that the gardens 
have a large portion of non-native plant species that rely on regular and significant irrigation. 

The surveys have identified noxious and invasive species that should be removed. 

Indigenous engagement to determine appropriate garden design and species selection was 
conducted in 2021 for a renewal of the garden at 104 -110 Banna Avenue Griffith.  Despite the design 
being completed, works are yet to be conducted. 

 

Figure 10.  Banna Avenue high-water-reliant garden 

Strategy 
Complete the designed garden works at 104-110 Banna Avenue Griffith. 

Conduct detailed design reviews of remaining high-water-using gardens and complete the relevant 
garden renovations, thereby increasing the climate resilience of PDNSW assets. 

Funding and mitigation 
CAPEX investment of $333K in FY24 and $1.11M over five years.  See Table 15. 
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Table 15.  Planned Gardens and infrastructure CAPEX 

Year Sustainable transport 

$,000 

FY 24 $333 

FY 25 $444 

FY 26 $222 

FY 27 $111 

FY 28 $0 

Total $ $1,110 
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Waste Management 

Background 

Scope 3 waste emissions are currently calculated using default factors to estimate emissions. It is 
likely this is overstating actual emissions. By improving data capture through the separation of waste 
by type and weighing of bins, emissions can be calculated based on actual weight and waste 
category. 

PDNSW’s waste is managed either under the Whole of Government Waste Contract or under Local 
Government Waste services.  Few of the services provided weigh the bins on pick up and weights are 
estimated using a default density multiplier. 

Opportunity 

The estimated emission reduction is approximately 100 t CO2-e per annum.  

Historical 

A pilot project was implemented at 1 Reserve Road St Leonards, beginning October 2021 through to 
February 2022.  Default bin sizes and densities calculated reportable emissions as 36.9 t CO2-e.  At 
the same time, each bin in each waste stream was weighed and the appropriate emission conversion 
factor applied.  From this 8.8 t CO2-e was reported.  The reduction in reportable emissions over this 
period was 36.9 t CO2-e (76%).  Scales have been subsequently installed at eight sites. 

Strategy 

Further communication and advocacy is needed to ensure that Whole of Government Waste 
Management contractors implement on-truck weighing capabilities at all sites and for all waste 
streams. 

Install scales with telemetry services at all sites, enabling accurate and timely waste reporting.   

Train appropriate staff to weigh the bins prior to pick up for disposal.  This requires collaboration and 
agreement from the Whole of Government cleaning contractor at each site and may require a 
variation to the existing contract terms. 

Use the data from this project to further develop ongoing waste management practices, including the 
adoption of circular economy measures. 

Conduct NABERS Waste ratings on all sites within the emissions boundary. 

Upgrade waste rooms to clean, delineated and well labelled sites as per Figure 11. 
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Figure 11.  Appropriate waste room setup, 1 Reserve Road, St Leonards 

 

Funding and mitigation 

There are no CAPEX requirements for this strategy.  Opportunities can be funded via OPEX and/or are 
procedure and process changes. 

OPEX funding should consider at least $150K per annum for waste management to realise carbon 
savings.  
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Rainwater Harvesting 

Background 

Rainwater harvesting allows the collection and storage of rainwater for use in on-site grey water 
applications such as toilet flushing or landscaping. A mature technology which has already been 
deployed at some PDNSW sites, this opportunity looks to continue to expand rainwater harvesting 
across the portfolio to reduce Scope 3 emissions associated with water supply. 

Opportunity 

The estimated emission reduction is approximately 10 t CO2-e for each year. 

Rainwater harvesting reviews are to be conducted at sites that, although owned by PDNSW, are 
outside PDNSW operational control. 

Historical 

Rainwater harvesting tanks have been rolled out to the eleven sites shown in Appendix D.  See Figure 
12. 

Feasibility studies into the application of rainwater harvesting to the remaining sites has been 
undertaken and either the opportunity was excluded or there were existing rainwater systems. 

 

Figure 12.  Existing rainwater capture 

Rainwater harvesting projects have been completed for the owned sites in the emissions boundary.  
Further rainwater and grey water harvestings opportunities should be considered on remaining 
owned assets. 
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Funding and mitigation 

There are no CAPEX requirements for this strategy.  Opportunities can be funded via OPEX and/or are 
procedure and process changes. 

OPEX funding should consider at least $120K per annum for water management to realise carbon 
savings. 
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Refrigerant gas inventory measurements 

Background 

There are several refrigerants commonly used in the portfolio’s Heating, Ventilation and Air-
Conditioning (HVAC) systems (See Figure 12) which have relatively high Global Warming Potential 
(GWP) and should be phased out over time by being replaced with systems that can operate on low 
GWP refrigerants.  

Low GWP refrigerants are as yet readily unavailable for commercial use and have been excluded as 
an option at this time. 

Accurate reporting of refrigerant losses and top ups may provide a more accurate refrigerant 
emission inventory. In the absence of an accurate record of refrigerant top-ups, default factors must 
be used, potentially inflating the reported refrigerant emissions. 

Opportunity 

The estimated emission reduction is approximately 100 t CO2-e per annum. 

Historical 

The current FM service contract has failed to provide details of refrigerant losses and top ups.  
Refrigerant emissions have therefore been calculated using a default NGERS loss factor for each 
system multiplied by the emission factor for the relevant gas, resulting in highly conservative 
emission estimates being reported (over-reporting). 

 

Figure 13.  Split system containing refrigerant gas 

Strategy 

Accurately report on refrigerant top up at least monthly.  Facility Management organisation and their 
service providers to provide monthly refrigerant top up reports. 
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Determine refrigerant inventory and calculate the emissions from these sources. 

Funding and mitigation 

There are no CAPEX requirements for this strategy.  Opportunities can be funded via OPEX and/or are 
procedure and process changes. 

OPEX funding should consider at least $150K per annum for refrigerant management to realise 
carbon savings. 

Process and procedure changes 

Background  

Many of the choices that we make in our day-to-day operations can have an impact on the agency’s 
carbon emissions.  Development, communication and implementation of policies and procedures that 
make consideration of carbon should be standard business practice.   

Opportunity 

Some of our practices may have direct impact on our Scope 1 and 2 emissions, however, most will 
impact the Scope 3 emission that are currently not in the boundary of our inventory.  As a result, the 
opportunities for emission reductions are yet to be quantified.  But this should not prevent us from 
taking steps to minimise these emissions.  

Historical 

Purchasing policies include some sustainability metrics, however they do not consider carbon 
emissions in the awarding of the many of our minor contracts. 

Strategy 

Develop, communicate, and implement the following: 

• Update guidance documents for procurement of energy-efficient appliances and equipment 
(whether leased or owned) in PDNSW owned buildings 

• Mandate the use of electric vehicles for business use, including fleet vehicles and rental 
vehicles. 

• Provide regular reports of domestic and international flights and accommodation and 
establish and implement the appropriate mechanisms to offset the emissions from these 
services. 

• Include preference for Climate Active certification of third-party goods and service providers. 

• Obtain Climate Active certification of publicly attended events. 

• Establish and implement catering policies that preference low food-mile products, low carbon 
foods and eliminate bottled water from events. 

 
Funding and mitigation 

Additional funding for these items will need to be allowed for. 

Carbon emission baselines from these items are yet to be determined. 
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Building electrification – Diesel 

Background 

Diesel is used at several sites for either back up electricity generation or for fire hydrant and sprinkler 
pump operation.  See Figure 14. 

Emissions from diesel are less than 1% of all emissions in the portfolio, hence are immaterial and not 
currently included in our emissions inventory. 

Opportunity 

Immaterial. 

Historical 

There has been no previous works undertaken for this opportunity. 

Strategy 

Facility Management organisation and their service providers to provide and monitor monthly diesel 
usage reports. 

Plan to remove diesel powered systems at end of life and as new low-emission replacement 
technologies become available. 

Investigate the application of alternative green fuel sources for back-up generators and fire 
suppression systems.   

 

Figure 14.  1 Reserve Road, St Leonards emergency diesel generator 

Calculate the emissions from these sources and monitor for materiality. 

Funding and mitigation 

Not applicable.   
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Sulphur hexafluoride – SF6 

Background 

SF6 is used as a coolant in high voltage transformers.  The IPCC AR5 identifies SF6 as having a GWP 
of 23,500. 

No SF6 has been identified in the portfolio. 

Opportunity 

Immaterial. 

Historical 

A review of six of the largest electricity users in the PDNSW portfolio has shown that there is no SF6 
at these sites. 

Strategy 

No further action. 

Funding and mitigation 

Not applicable.   
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LGC and carbon offset procurement 

Background 

Large generation certificates (LGC) represent 1 MWh of zero emissions electricity. They are ‘created’ 
by large scale renewable electricity power stations (usually large-scale solar PV or wind farms) and 
can be traded. Organisations can purchase LGCs as a way of offsetting greenhouse gas emissions 
associated with purchased electricity. However, as a market commodity LGC prices can be volatile 
and contract negotiations require careful due diligence. 

Carbon credits, such as ACCUs, can be used to offset the ‘balance of portfolio’ emissions, from 
emission sources other than electricity. 

Opportunity 

Offset any residual carbon via the purchase of offsets, achieve Net Zero. 

Historical 

In 2021 PDNSW achieved Climate Active Certification – Buildings (Carbon Neutral Certification) for 
the buildings in our NABERs / Green Star portfolio.  This was achieved through the purchase and 
retiring of approximately 7,000 t CO2-e certificates (ACCUs) as part of the initial certification. 

An additional approximately 7,000 ACCUs were purchased and retired for the ‘year 1’ certification, 
also in 2021. 

A further 6,000 t CO2-e certificates were purchased and a portion of these will be retired for the same 
purpose in 2022 (year 2 certification) allowing for Carbon Neutral Certification for the same portfolio 
with the addition of 1 Reserve Rd, St Leonards. (Fewer certificates are required than in previous years 
due to the reduction in carbon emissions for the portfolio already achieved.) 

Strategy 

There is no requirement to offset residual carbon until the final year of the Net Zero plan.  However, 
annual offsetting of residual carbon shows PDNSW to be Net Zero leaders within NSW Government.   

The purchase of LGCs as a carbon offset mechanism should be considered along with purchase of 
100% Greenpower.  These purchases will allow us to continue to claim Climate Active Certification, 
ensure Green Star performance is maintained and PDNSW continues to be the NSW Government 
benchmark for achieving Net Zero targets. 

An annual review of the carbon inventory and cost to mitigate residual carbon is to be conducted.  The 
annual energy budget should consider the costs associated with the offsets.  The annual business 
case for the purchase of offsets should be developed and presented to senior management for 
approval. 

Residual emissions not mitigated through conservation measures, the purchase of LGCs or Green 
Power will be offset through the purchase and retirement of ACCUs. 

Funding and mitigation 

Sufficient ACCUs have been purchased to offset residual emission within the boundary for FY23 
through to FY25. 
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Purchase of additional ACCUs should be considered at appropriate times.  As this is a financial 
instrument, appropriate advice should be sought prior to purchase. 
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Reporting and review of performance 

Background 

Regular reporting of carbon emissions will provide PDNSW with an indication of performance against 
targets.  This reporting will allow for corrective actions to be taken if waning from the target is 
observed. 

Opportunity 

Senior management are made aware of Net Zero progress.  Appropriate resources are made available 
to ensure that Net Zero targets are achieved. 

Historical 

The current monthly report as provided by the Facility Management Sustainability service provides 
details of monthly carbon inventory and tracks emissions against targets. 

Strategy 

Continue the current monthly reporting via the above method. 

Implement and maintain a twice-yearly senior management review of carbon inventory and progress 
against target. 

Funding and mitigation 

Not applicable.   
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Conclusion 

Our aspiration is to achieve a high ambition target, reducing greenhouse gas emissions by over 75%.  

We have identified sound, cost effective carbon mitigation programs, many of which have already 
been implemented and are already reducing our carbon emissions.  Continuing to identify, implement 
and maintain opportunities will lead to further significant reductions. 

With sufficient CAPEX and OPEX funding to support further implementation, along with the 
anticipated decarbonisation of the electricity grid, achieving a 75% reduction in emissions is certainly 
viable.  Our conservative estimate is that by 2030 we will likely achieve a 58% reduction from our 
base year without the procurement of offsets. 
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Appendix A 

Planned solar sites: 

Year kWp 

Armidale, 120 Jessie Street 18 

Ballina, 15 Regatta Avenue 40 

Batemans Bay, 2 Flora Crescent 24 

Bourke, 21 Mitchell Street 15 

Bourke, 36 Mitchell Street 40 

Broken Hill, 183 Argent Street 40 

Carrington (O), Lot 11-17 Young Street 40 

Cobar, 62 Marshall Street 25 

Cobar3-5 Bradley Street 40 

Condobolin 29 Galari Cct 40 

Coonabarabran, 7A Robertson Street 40 

Coonamble, 16 Tooloon Street 40 

Cowra, 30 Lynch Street 40 

Dareton, 34 Neilpo Street 40 

Deniliquin, 449 Charlotte Street 40 

Deniliquin, 8-20 Edwardes Street 40 

Dubbo, 96 Victoria Street 55 

Dungog, 5 Drovers Way 40 

Eden, 13 Cocora Street 40 

Forbes, 9 Spring Street 15 

Glen Innes, 1 Greenaway Street 40 

Goonellabah, 608 Ballina Road 40 
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Goonellabah, 7 Lancaster Drive 40 

Gosford, 134 Faunce Street 40 

Grafton, 26 Induna Street 40 

Grenfell, 20A Warraderry Street 40 

Gunnedah, 28 Borthistle Rd 40 

Hay, 126 Lachlan Street 40 

Hunters Hill, 11 Nelson Parade 7 

Huskisson, Lot 1 Woollamia Road 40 

Inverell, 15 Vivian Street 40 

Inverell, 8 Evans Street 40 

Jerilderie, 31 Mahonga Street 40 

Lavington, 25 Catherine Crescent 40 

Leichhardt, 1 Canal Road 40 

Lismore, 15 Industry Drive 40 

Maclean, 18A River Street 40 

Merimbula, Princes Highway, The 
Causeway 

40 

Metford, 72 Turton Street 40 

Moree, 46 Auburn Street 40 

Mount Druitt, 11 Cleeve Close 40 

Mount Druitt, 5 Cleeve Close 40 

Narooma, 9 Burrawang Street 40 

Nth Boambee Valley, 16-18 Isles Drive 40 

Nyngan, 67 Cobar Street 40 

Parkes, 55 Matthews Street 40 

Port Kembla, 2/91 Foreshore Road 40 

Seven Hills, 3-7 St James Place 82 

South Nowra, 1/17 Bellevue Street 40 
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St Marys, 26 Gidley Street 40 

Taree, 14 Arkwright Crescent 40 

Tenterfield, 1 Clifton Street 40 

Tenterfield, 142 High Street 40 

Tumut, 19-21 Fitzroy Street 40 

Wagga Wagga, 10-12 Sturt Street 40 

Wagga Wagga, 2-6 Coleman Street 40 

Wagga Wagga, 26 Johnston Street 40 

Walgett, 67 Fox Street 40 

Waverton, Ex Quarantine Station 40 

West Wyalong, 31-33 Main Street 25 

West Wyalong, 8 Clear Ridge Road 40 

Wilcannia, 34-36 Reid Street 40 

Wilcannia, 43 Woore Street 40 

Wingham, 15 Isabella Street 40 

Wollstonecraft, 12 Shirley Road 40 

Yass, 1401-1403 Yass Valley Way 40 

Young, 24 Lynch Street 40 

Young, Lynch & Lovell Streets 10 
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Previously installed solar PV sites: 

Site Size kWp Commissioned 

Albury (O), 512 Dean Street 15.2 5/05/2020 

Albury, 25-27 Water Works Road 34.96 8/06/2021 

Armidale, 83-85 Faulkner Street 95.76 2/09/2019 

Bathurst, 140 William Street 68.4 20/05/2020 

Bathurst, 346 Panorama Avenue 95.76 13/07/2019 

Bourke, 51-53 Oxley Street 8.28 27/10/2021 

Broken Hill, 32 Sulphide Street 47.79 26/03/2020 

Cootamundra, 87 Cooper Street 29.7 1/07/2020 

Dubbo, 130 Brisbane Street 41.04 14/08/2019 

Dubbo, 37-39 Carrington Avenue 50.16 4/09/2019 

Forbes, 1-5 Camp Street 16.56 19/10/2021 

Goulburn, 159 Auburn Street 54.72 19/06/2019 

Grafton, 49-51 Victoria Street 38.76 31/07/2019 

Griffith, 104-110 Banna Avenue 68.4 2/03/2020 

Gunnedah, 35-37 Abbott Street 37.24 25/02/2020 

Inverell, 127 Otho Street 29.7 1/07/2020 

Lithgow, 61 Railway Parade 82.08 6/07/2019 

Moree, 66-68 Frome Street 63.84 25/02/2020 

Murwillumbah, 135 Murwillumbah 
Street 

12.8 27/08/2019 

Narrabri, 55 Maitland Street 27.6 11/08/2021 

Nowra, 5 O'Keefe Avenue 47.88 10/07/2019 

Orange, 181 Anson Street 84 17/07/2020 

St Leonards, 1 Reserve Road 99.5 1/4/2022 

Wagga Wagga, 43-45 Johnston 
Street 15 1/6/2015 
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Appendix B 

Electrification options: 

Site Service Recommendation Benefit 

140 William Street, 
Bathurst 

Space heating Option 1: 

Optimise the Heating, Ventilation and 
Airconditioning (HVAC) boiler plant by 
installing high temperature heat 
pumps and a modern, high efficiency 
gas condensing boiler. 

This option has the potential to reduce 
natural gas consumption by 56.0% and 
increase electricity use by 16.9%. 

Space heating Option 2: 

Upgrade the existing Air Handling Unit 
(AHU) heating coils with deeper coils, 
and fully electrify the HVAC system by 
installing low temperature reverse-
cycle heat pumps. 

This option eliminates natural gas 
consumption at the site and increases 
electricity use by 34.0%. 

346 Panorama 
Avenue, Bathurst 

Space heating Replace Gas Boilers with Hybrid 
Electric Heat Pump/Condensing Boiler 
Plant. 

This option has the potential to reduce 
natural gas consumption by 50.0% and 
increase electricity use by 13.4%. 

Domestic hot 
water 

Replace Gas-fired Domestic Hot 
Water (DHW) System with Electric 
Heat Pumps. 

This option has the potential to reduce 
natural gas consumption by 18.4% and 
increases electricity use by 4.3%. 

1 Prince Albert 
Road, Sydney 

Space heating Option 1: 

Replace the gas-fired boiler plant with 
a 200kW condensing boiler. 

This option has the potential to reduce 
natural gas consumption by 27.1% without 
additional electricity use. 

Space heating Option 2: 

Replace the gas-fired boiler plant with 
three 80kW high-temperature heat 
pumps. 

This option has the potential to reduce 
natural gas consumption by 88.2% and 
increases electricity use by 13.5%. 

Domestic hot 
water 

Replace the gas-fired boiler with two 
31 kW electric heat pumps. 

This option has the potential to reduce 
natural gas consumption by 11.8% and 
increases electricity use by 1.4%. 

181 Anson Street, 
Orange 

Space heating Replace the existing gas boiler with a 
high efficiency condensing boiler. 

Add two “low load” electric heat 
pumps. 

This option has the potential to reduce 
natural gas consumption by 33.9% and 
increases electricity use by 14.7%. 
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Domestic hot 
water 

Replace the gas-fired domestic hot 
water units with heat pumps. 

This option has the potential to reduce 
natural gas consumption by 8.1% and 
increases electricity use by 4.1%. 

61 Railway Parade, 
Lithgow 

Space heating Option 1: 

Replace the existing boiler plant with 
condensing boilers and suitable BMS 
controls. 

This option has the potential to reduce 
natural gas consumption by 15.7% without 
additional electricity use. 

Space heating Option 2: 

Decommission the gas-fired boiler 
plant and construct a new low-
temperature heat pump plant 
enclosure, replace all the heating coils 
throughout the building. 

This option has the potential to reduce 
natural gas consumption by 99.3% and 
increases electricity use by 18.7%. 

Domestic hot 
water 

Replace the gas-fired boiler with an 
instantaneous electric system. 

This option has the potential to reduce 
natural gas consumption by 0.7% and 
increases electricity use by 0.4%. 

159 Auburn Street, 
Goulburn 

Space heating Install hybrid gas/electric hot water 
plant. 

This option has the potential to reduce 
natural gas consumption by 33.9% and 
increases electricity use by 35.9%. 

Domestic hot 
water 

Replace the gas-fired domestic hot 
water units with heat pumps. 

This option has the potential to reduce 
natural gas consumption by 8.1% and 
increases electricity use by 17.5%. 

87 Cooper Street, 
Cootamundra 

Space heating Option 1: 

Replace the existing boiler plant with 
condensing boilers. 

This option has the potential to reduce 
natural gas consumption by 23.2% without 
additional electricity use. 

Space heating Option 2: 

Replace boiler and cooling tower with 
reverse cycle heat pumps. 

This option has the potential to reduce 
natural gas consumption by 99.3% and 
increases electricity use by 18.7%. 

Domestic hot 
water 

Replace the gas-fired boiler with 
electric storage units. 

This option has the potential to reduce 
natural gas consumption by 15.5% and 
increases electricity use by 3.0%. 

35-37 Abbot 
Street, Gunnedah 

Space heating Option 1: 

Replace the existing boiler plant with 
high efficiency Liquid Petroleum Gas 
(LPG) boilers. 

This option has the potential to reduce 
natural gas consumption by 26.5% without 
additional electricity use. 

Space heating Option 2: 

Replace boiler with three high 
temperature heat pumps. 

This option has the potential to reduce 
natural gas consumption by 100% and 
increases electricity use by 18.6%. 
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Appendix C 

 

Planned Battery storage sites and size of battery system: 

Site Battery system size 

kWh 

Bathurst, 346 Panorama Avenue 216 

Lithgow, 61 Railway Parade 101 

Bathurst, 140 William Street 67.2 

Broken Hill, 32 Sulphide Street 72 

Grafton, 49-51 Victoria Street 38.4 

Nowra, 5 O'Keefe Avenue 144 

Orange, 181 Anson Street 57.6 

Goulburn, 159 Auburn Street 38.4 

Armidale, 83-85 Faulkner Street 19.2 

Gunnedah, 35-37 Abbott Street 72 

Inverell, 127 Otho Street 44.8 

Cootamundra, 87 Cooper Street 19.2 

Griffith, 104-110 Banna Avenue 19.2 

Moree, 66-68 Frome Street 25.6 

Dubbo, 130 Brisbane Street 45 

Albury, 512 Dean Street 19.2 
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Appendix D 

 

Existing rainwater harvesting: 

Site Installation year 

Albury (O), 512 Dean Street 2020 

Mudgee, 112 Market Street 2020 

Bathurst, 346 Panorama Avenue 2021 

Gunnedah, 35-37 Abbott Street 2021 

Parkes, 51-55 Currajong Street 2021 

Broken Hill, 115 Bagot Street 2021 

Broken Hill, 32 Sulphide Street 2021 

Lismore East, 120 Dalley Street 2021 

Lithgow, 61 Railway Parade 2021 

Nowra, 5 O'Keefe Avenue 2021 

Narrandera, 51 Charles Street 2021 

 

 


