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Executive summary
This pre-feasibility assessment details the results of a site visit and subsequent considerations
undertaken by Svea Pitman (COREM) and Rik Van Der Kley (Entura), along with other local Byron
Shire Council and Essential Energy employees on the 10th and 11th of July 2018.
The initial study recommends a number of steps that could be taken to progress the objective of the
project, being to encourage and promote 100% renewable energy penetration in the Byron Shire,
and for the township of Mullumbimby in particular. This includes determining the condition of
existing assets such as the pipeline and the turbines/generators, as well as sourcing additional
information such as hydrology records, water treatment plant records, and township electricity
demand records. Water license discussions should also be initiated to determine whether the
scheme will have environmental support. A full feasibility study would then be required to determine
costs and output from the scheme.
The pre-feasibility study has determined that there may be potential to reinstate the heritage 288kW
mini-hydro station, subject to successful completion of the above requirements. Addition of a
pumped hydro to the scheme would depend on the water license requirements, and relative
differences in tariffs for pumping and generation. This would in particular require excess solar PV
production through a community owned large scale PV array in the local grid in order to be fully
sustainable.
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Community Owned Renewable Energy – Mullum (COREM) is considering options for reinstatement of
the heritage listed Mullumbimby mini-hydro to help meet the objectives of the organisation.
The principle objective for COREM is to facilitate 100% renewable energy penetration for the Byron
shire, and in particular the township of Mullumbimby. Currently, Mullumbimby has approximately
40% PV solar penetration amongst the 2000 residents and businesses in the township, and active
measures are being taken to increase this substantially through community ownership of a large
solar PV array. However, as solar energy is only available during the day, additional measures are
required to meet the principle objective, including storage and night-time operation of RE sources
such as hydro.
Secondary objectives are for the renewable energy measures to be environmentally and
economically sustainable.

2.

Mini-hydro Potential

2.1

Mullumbimby mini-hydro history

The Mullumbimby mini-hydro was designed and built in 1924/24 by William Corin with
commissioning in 1926. It consisted of a weir at Laverty’s Gap on Wilsons Creek that fed a 1450’ long
race channel leading to a 350’ long tunnel through a ridge, before descending 270’ in a woodstave
pipeline to a mini-hydro station containing 2 x Boving Pelton Wheel hydro turbines coupled to British
General Electric 144kW alternators.
The hydro plant was augmented with diesel powered generators in 1926, 1934, 1941, 1949, 1952
and 1958, for a total station capacity of 3154kW. The powerstation was operational until 1989.

2.2

Scheme arrangement

The mini-hydro plant is currently not operating and the station has been mothballed. However, the
powerstation building has been maintained as part of the Mullum substation, with a new roof being
installed in recent years to replace the original asbestos material roofing. The headworks (weir, race
channel and tunnel are currently being used to supply raw water to the Mullum water treatment
plant, located at the outfall of the tunnel. While the race and tunnel supplies water to the WTP, an
additional pipe has also been installed within the race and tunnel to ensure water can be directly
sourced from the weir itself, in the event that the race or tunnel are out of service.
A general overview of the scheme components are shown in Figure 2.1 to Figure 2.5 below. The basic
section arrangement is shown in Figure 2.6.
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Figure 2.1: Weir and race

Figure 2.2: Tunnel inlet and outlet

Figure 2.3: Pipe inlet trashrack and outlet valves
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Figure 2.4: Pelton turbine and generator

Figure 2.5: Powerhouse and tailrace outlet

Figure 2.6: Basic arrangement
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Current condition

Lavertys Gap Weir:
The weir appears in reasonable condition and will suit the purposes of the mini-hydro scheme (note
that a thorough condition assessment has not been undertaken).
Headrace channel:
The channel race is in reasonable condition along most of its length. However, some areas are in very
poor condition, and are close to failure. This could occur at anytime following heavy rainfall, as an
erosion gully has undermined the channel, resulting in leakage and lack of support. This is best seen
in Figure 2.7 and Figure 2.8 below.

Figure 2.7: Erosion along headrace channel

Figure 2.8: Leakage through erosion gully
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A second location upstream at an overflow spillway shows significant settlement of the spillway
concrete. This settlement has not caused leakage, but may do so in the future. This is shown in
Figure 2.9 below.

Figure 2.9: Spillway wall settlement
Failure of the channel at any location along its length will result in a significant washout that will
drain the weir down to the intake invert level (approx. 1.0 to 1.2m below spill level). While the water
supply pipe installed in the base of the channel will potentially span any washout area, the draining
of the reservoir will result in supply to the WTP becoming unavailable until the channel is isolated at
the intake, and the weir re-filled. The channel race can be easily repaired and this should be done so
as soon as possible.
Tunnel:
The tunnel was not inspected, but there is no cause for concern at this stage.
Penstock:
The woodstave pipeline/penstock was replaced with a cast-iron penstock (date unknown). This
penstock divided into two 11”, branches leading to each turbine. The condition of the underground
penstock is not known, although they are currently filled with water and are at maximum static
pressure. The penstock wall thickness and condition should be checked at a convenient time, as this
will determine if the penstock can be re-used for a re-instated hydro scheme.
Turbine and Generators:
The heritage documentation suggests that the hydro-mechanical equipment was in working
condition when decommissioned. It is likely that the seals and bearings will need to be refurbished,

Please see file Pre-feasibility report - Mullumbimby mini-hydro-Part B.pdf for the remainder
of this report

