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Future Energy for Bendigo
The Bendigo Sustainability Group (BSG) has a vision for Bendigo to be RePowered by 100%
renewable energy. RePowering Bendigo can be achieved by a combination of efficiency measures,
residential and commercial rooftop solar PV systems, community and large scale solar PV arrays,
wind power and possibly augmented by waste-to-energy and bioenergy facilities.
We are approaching a time when a 100% renewable energy future is a given. However, the Bendigo
community has a unique opportunity to influence both the timeframes over which RePowering of
Bendigo is achieved and also the extent to which our future economic and social prosperity is driven
by our energy revolution.

Community Ownership - Local Benefit
The Bendigo Gold fields are a mineral
discovery that literally shaped a nation. Since
1851, approximately 25,000 oz (777 tonnes) of
gold has been extracted from Bendigo, initially
from alluvial gold and later from underground
mining of the gold-bearing quartz reefs.
Once word got out the Bendigo area
population of 800 grew to 20,000 within six
months and double again to 40,000 “diggers”
by June 1852. In contrast, Melbourne prior to
the gold rush had a population of 20,000.
It is estimated that annually approximately $110 million is spent by Bendigo households and
businesses on electrical energy. Almost all of this money leaves Bendigo and much of the derived
profits also leave Australia.
The key to achieving “Bendigo’s Second Gold Rush” is keeping the money spent locally on essential
electrical energy within the local community and economy where it will be re-spent multiple times.
This prosperity will enable the support of the disadvantaged, creation of jobs and empower a
community to be in charge of its energy, economic and socio-cultural futures.
The Bendigo Sustainability Group believes that the RePowering of Bendigo should be achieved with a
very high level of local community ownership and management. We simply cannot settle for
anything less.
Bendigo already has a very successful renewable
energy solar PV heritage and a strong community
desire through the Bendigo Sustainability Group and in
collaboration with the City of Greater Bendigo to
RePower our city. Bendigo is the ideal mid-sized
regional Australian city to be the test case and to lead
down, with strong Government support, a path to a
large scale community owned renewable energy
future. In doing so Bendigo could also become a
“Centre of Energy Excellence” that can assist other
communities to do likewise.

Soren Hermanen – Denmark
Director of Samso Energy Academy
In Bendigo for BSG March 2017
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Bendigo Energy Usage
Bendigo uses approximately 550,000 MWh (550 GWh) of electricity per year with a minimum
overnight and maximum daytime power requirements of 15 MW and 55 MW respectively.
RePowering Bendigo can be achieved by a combination of reductions in per capita energy use
through efficiency measures and energy generation by renewables.

Renewable Energy Generation
20% of Greater Bendigo residences (8,272 installations) already
have solar PV installed with a total capacity of 29 MW generating
approximately 42,000 MWh per year or 8% of Bendigo’s annual
energy use and the BSG has led a number of household solar PV
bulk buys over the past 6 – 8 years.
The Bendigo Sustainability Group has also pioneered some unique
arrangements to enable solar PV systems to be installed on the
Bendigo Library, Bendigo Science and Discovery Centre, the
Bendigo Tramways depot and the Bendigo Archive Centre. In
various forms these solar PV systems are all essentially in not-forprofit community organisation ownership. A further 10+ similar
sized facilities are presently under consideration.
A doubling of residential and commercial rooftop solar PV systems, a significant increase in
community solar PV and one or more large scale solar PV arrays in close proximity to or north /
north-west of Bendigo could be augmented by wind power in the wider region (west or south) and
possibly by local waste-to-energy facilities, including biomass, to jointly RePower Bendigo with 100%
renewable energy.
A future energy mix to RePower Bendigo with 100% renewables could look something like:
Renewable Generation

Capacity

Annual Energy

Contribution

Household Solar PV

56 MW

85 GWh

15%

Business Solar PV

56 MW

85 GWh

15%

Large Scale Solar PV

150 MW

220 GWh

40%

Wind Turbines

42 MW

110 GWh

20%

Waste to Energy

6 MW

50 GWh

10%

550 GWh

100%

Annual Bendigo Electricity Use

The mix of renewable energy generation shown above
includes intermittent sources namely solar and wind. The
ability to store energy storage is required to provide
reliable power supply 24 hours per day 365 days per year.
In the future, a portion of the mix could be provided by
community co-investment in a solar thermal power station
or other 24/7 generation technologies such as Enviro
Mission’s Solar Tower which has embedded storage.
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Energy Storage
There are presently two main forms of market ready
energy storage, namely batteries and pumped
hydro. Battery storage technology is developing,
storage capacities are increasing and prices are
plummeting with installations now going grid-scale.
There is lots of interest within the community, and
particularly owners of existing solar PV systems, to
add battery storage. At present battery storage
prices are still relatively expensive and longevity of
batteries that are used regularly may only be five to
Traditional Pumped Hydro
ten years. Large scale pumped hydro is a tried and
Top and Bottom dams with generator / pump
tested technology with very long asset operating
timeframes of many decades. However for various reasons there has not been any large scale
pumped hydro installed in Australia for the last 30 years but this is about to change.

Bendigo Pumped Hydro Energy Storage
Gold has been mined from beneath Bendigo for over 150 years.
As a result of the Bendigo gold rush some 5,000 shafts were sunk
following the quartz veins from the surface, some were down to
1000m deep, the deepest was Victoria Wartz at 1406m. The Bendigo
field was the largest concentration of deep shafts in the World.
The many hundreds of kilometres of tunnels and thousands of shafts
are now largely disused but most still act as conduits to collect and
concentrate natural groundwater which, if not managed, will discharge
to surface in locations throughout Bendigo including the city centre
area and surrounding locations. The volume of groundwater stored
under Bendigo within these historic mine workings would be many
thousands of mega litres.
This groundwater contains odours, salts and some heavy metals
including arsenic. With the cessation of underground gold mining in
Bendigo in 2011, a project funded by the Victorian Government is
underway to install new infrastructure to pump out and treat
approximately 2 ML of water per day to manage groundwater levels.
This pumping and treatment must be ongoing in perpetuity to protect
the Bendigo environs and will in itself be a high consumer of
electricity. Pumping alone costs in the order of $120,000 per year.
For the past 12+ months, the Bendigo Sustainability Group has been
investigating, and is proposing, the use of the historic mine workings
under Bendigo, and the water storage volumes contained within, as medium scale pumped hydro
storage for energy generated from renewable sources. Water would be pumped up to higher levels
underground during the day powered by local and regional renewable energy sources (particularly
solar) and stored at these higher levels as potential energy. At night and during late afternoon /
early evening peak energy demand periods or at times of other energy shortfalls, the water would
be allowed to flow back down to the lower levels driving turbines and generating electricity.
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Turning Mining Heritage into a Modern Day Energy Gold Mine
There are seven separate mine workings under
Bendigo that followed quartz reefs. Each working
historically was separate and not connected
however three of these have subsequently been
connected by the more recent mining activities.
These workings are currently pumped down to
about 260 metres below surface level to enable
the continued operation of the Central Deborah
Tourist Mine. The other four main historic
workings are currently largely uncontrolled and
some are used for pumping Central Deborah
excess water into for storage until the
groundwater treatment system is available. Some
workings are full and discharging via spill leakage
to the surface. In particular the Hustler Reef is
creating objectionable odours within the Bendigo
city centre area within Rosalind Park. This, and
the other reefs, need to be included in any total
solution, which will increase the amount of
groundwater extracted slightly but will also
increase the amount of energy that can be stored
and the amount of instantaneous power that can
be generated.
A series of paired existing and accessible mine shafts would be required with one from each pair in a
different working – one acting as the high level storage and one the low level storage. There would
likely be approximately 100 to 300 vertical metres of elevation separating the water levels of the
separate workings providing the potential energy storage and driving head for subsequent power
generation.
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Energy Storage and Recovery Potential
Many hundreds of hours have so far been invested in this project by passionate and committed
volunteers from the Bendigo Sustainability Group. However the project analysis to date is based on
a limited understanding of the issues and nature of the mines and groundwater (including storage
volumes and particularly connectivity), known local facilities and opportunities, and of the basic
technology currently available. The information is presented in good faith as a possible solution that
achieves the community’s aims to be 100% powered by renewable energy. In order to more fully
explore this project, it needs more detailed consideration and a comparison against other potential
renewable energy and energy storage options.
Based on analysis of DELWP groundwater monitoring records for the Bendigo historic mine
workings, some initial preliminary estimates indicate that the a system with multiple pairs of shafts
linked to different workings, and based on an approximate water level head difference of
200 metres, could generate in the order of 10 - 20 MW of instantaneous power and store hundreds
of MWh of electrical energy. With the likely water volumes present, the near maximum
instantaneous power could potentially be sustained continuously for many hours and likely a couple
of days.
The actual generation and energy storage potential will be the subject of a detailed investigation and
trials but regardless the potential is substantial. Furthermore the costs of pumped hydro may be
markedly cheaper than a comparable capacity battery array and would undoubtedly have a
substantially longer operating life. The embedment of this major energy storage literally right
underneath a major demand centre provides ideal energy storage matching with demand.
A substantial pumped hydro energy storage system for Bendigo, when combined with distributed
renewables and some battery storage, would enable reliable RePowering of Bendigo with energy
from 100% renewably generated sources. Furthermore a community owned system would deliver a
“Second Gold Rush” to Bendigonians for generations to come.

Renewable Energy Centre of Excellence
To counter the ongoing energy costs that the Bendigo Community would no doubt incur and as a
part of the long-term solution, BSG is also advocating the development of a solar power generating
facility (facilities) to offset both the existing and the increased power requirement of the long-term
groundwater management solution as well as the general energy needs of Bendigo. This solution
could be delivered in several parts and could incorporate an education / research / demonstration
centre as a core component of the facility. The development of such a facility would consolidate
Bendigo’s already high uptake of solar energy and establish it as a ‘Renewable Energy Centre of
Excellence’, leading the way for other communities to follow.

Samso Energy Academy - Denmark
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RePower Bendigo Summary
The Bendigo Sustainability Group’s RePower Bendigo Renewable Energy
Generation and Pumped Hydro Storage proposal links all of the critically
important elements of:
1. Energy Efficiency
2. Distributed Renewable Energy Generation
a. Household solar PV
b. Commercial and Community scale solar PV
c. Large scale solar PV
d. Wind power
e. Waste to Energy & Biomass
3. Energy Storage
a. Pumped Hydro
b. Batteries
4. Community Leadership, Ownership and Operation
BSG is advocating a long-term solution that utilises the problematic collection of groundwater to
enable a continuous supply of clean and cheap renewable energy. BSG is concerned that increasing
costs of power (and gas) resulting from many factors is a heavy burden on the local community and
businesses. The BSG sees that the remaining legacy of shafts and tunnels under Bendigo that were
left behind as substantial gold mining wealth was generated in the past (wealth that benefitted not
only Bendigo, but the whole of Victoria and beyond) can now be used to generate future ongoing
wealth for Bendigonians through a community owned 24/7 renewable energy generation system.
This paper is presented as a basis for gaining support for undertaking further investigation into
pumped hydro for Bendigo and furthering momentum towards community RePowering of Bendigo.
The BSG has put forward this solution in good faith for consideration and looks forward to
continuing to be a key partner and connection with the community throughout all future stages of
this project.
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