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Lake Bellfield Dam Safety 
Description 

The Lake Bellfield dam is a wall that holds back water to form a lake. It is a rock fill embankment 
with an earth internal core. The foundations of the dam rest partly on rock, and partly on soil. The 
dam is owned by GWMWater, which is a government-owned statutory corporation. The purpose of 
the dam is to provide a water supply for towns and rural customers. 

Like the vast majority of dams in Victoria, 
Lake Bellfield has been built to store rainfall 
when it is plentiful, for use in times when it 
is most needed. We depend on the dam to 
supply water to our homes, businesses, 
industries, and farms. 

Embankment dams are made of earth or a 
combination of earth and rock. They are 
heavy enough to hold back the force of the 
water that builds up behind the wall and 
different types of earth are selected 
carefully to form a barrier that stops water 
flowing through the dam.  

Lake Bellfield Dam 

How water can be released from the dam 

Dams are built with a way to get water from 
the dam and a way to let excess water out 
of the dam.  

Outlet pipes are typically put through the 
bottom of the dam wall while it is being 
built. They are used to supply water from 
the dam and to empty the dam when 
needed. The Lake Bellfield Outlet pipe can 
release up to 856 ML per day into Fyans 
Creek. 

Spillways are channels that are cut lower 
than the top of the dam. They allow water 
to flow out of a full dam in order to stop 
water from flowing over the top of the dam 
and causing damage.   `             Lake Bellfield Outlet Pipe 

The Lake Bellfield spillway can release up to 39,000 ML per day into Fyans Creek. The maximum 
catchment inflow into Lake Bellfield is estimated at 27,000 ML per day, so the spillway is expected 
to handle this inflow easily (if needed.) 
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Keeping Lake Bellfield safe 

The Department of Energy, Environment, and 
Climate Action (DEECA) provides policy, 
guidelines and oversight to dam owners for 
the safety of dams in Victoria.  

Dam owners operate their dam primarily to 
protect the safety of the dam and to conserve 
water for future use. They do this by closely 
watching weather forecasts, actual rainfall and 
river flows and adjusting their dam 
management strategies when required.  
 

Lake Bellfield Spillway 

Dam owners are also required to implement certain controls, such as safety management 
programs, monitoring and operational measures. DEECA engages directly with GWMWater 
regarding safety management of Lake Bellfield.  

How owners manage their dams 

The greater the damage a dam could cause if it 
were to fail, the more requirements a dam 
owner needs to meet in monitoring it.  

Larger dams have safety programs which 
include regular inspections by experienced and 
qualified people and monitoring of 
instruments at dam sites. Information from 
these instruments is collected regularly and 
dam safety managers are continually looking 
for signs of change in their dams.  
 

Lake Bellfield Remote Monitoring Station 

GWMWater’s monitoring program includes: 

• Continuous: The level of water in the dam. 

• Every 2 days: Physical inspection of seepage volumes and whether there is any sediment in the 
seepage water (which would indicate earth being washed away from the dam core.) 

• Weekly: Visual inspection of the dam wall. 
• Monthly: Level of water within the dam wall (using piezometers.) 
• Annually: Embankment movement and settlement (via surveying consultants), and safety 

inspections (with specialist dam engineering consultants.) 

The Bellfield Reservoir Operations, Inspection and Maintenance Manual provides guidance to 
GWMWater staff on how to operate the dam under different conditions, including during a flood.  

Some of the relevant provisions are provided below: 

• Lake Bellfield is operated to a target level (referred to as a “flood reserve‟) of 0.5m below the 
spillway crest level over the months of April to September. The primary purpose of this target 
level is minimising the effects of wave action on the embankment and shoreline. However it has 
a secondary purpose of providing airspace for flood mitigation. 



 

October 2022 

• There are diversion points within the upper 15-square kilometres of the Wannon River 
catchment, which take winter and spring flows out of the catchment and into Fyans Creek, 
where a weir can divert the water into 
the Stawell water supply via the tunnel 
through the Mount William Range, or 
into Lake Bellfield. The Wannon Diversion 
into Lake Bellfield is only operated over 
the period from June to October. If it is in 
operation, and heavy flood conditions 
already exist in Fyans Creek, then the 
diversion is closed. This reduces the 
volume of water entering Lake Bellfield. 

Wannon River Diversion Point  
(Photo: Mark Bachmann, Nature Glenelg Trust) 

Emergency Response 

All large dams which may cause significant damage if they fail need to have a Dam Safety 
Emergency Plan. This plan guides the dam owner’s response to an unwanted situation at the dam. 
Testing the plan with emergency service organisations builds trust and an understanding of 
everyone’s responsibilities in the unlikely event of a dam safety emergency.  

The State Emergency Management Plan assigns roles to emergency service organisations for types 
of incidents. In a dam safety emergency, GWMWater along with DEECA manages response activities 
aimed at reducing the risk, speed or severity of the dam failure. If warning or evacuation is needed, 
the State Emergency Service (SES) and Victoria Police are involved. Local councils provide 
emergency relief to the community. 

During an emergency, access to the dam may be restricted to essential personnel only, and roads 
may be blocked.  

How dams can fail 

It is very unlikely that a well-constructed and maintained dam would fail. A failure that causes 
serious damage to the structure is called a dam break. This extremely rare event can occur by: 

Overtopping – During a flood, water that cannot be stored or controllably released, overtops the 
dam. Dams made of earth or rock can erode and fail quickly if overtopping continues to occur. Due 
to the large capacity of the Lake Bellfield spillway, the probability of an overtopping failure is less 
than 1 in 47million. (In 2002 the dam wall was raised by 1m, a 0.9m concrete parapet was built on 
top of the raised wall, and the spillway was deepened by 3.4m.) 

Structural failure. Causes of structural failure include: 
• Piping – water flowing through, or beneath, the dam washes out material from the dam wall 

leading to a collapse of the wall. The probability of a piping failure has been estimated at 1 
in 3.8million. GWMWater monitor for internal erosion in order to detect any defect and 
should undertake repairs long before it could progress to a dam break. 

• Earthquake – the dam wall may crack, or shaking during strong earthquakes may make the 
material forming the dam wall settle and become lower, leading to overtopping. The 
probability of an earthquake-induced failure at Lake Bellfield is less than 1 in 62million. 

The only realistic rapid dam failure scenario for Lake Bellfield is a large earthquake. GWMWater 
subscribes to an earthquake monitoring service (EES Earth Sciences) to help manage this risk.  
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In all likelihood, GWMWater would detect and repair a defect in the dam long before a threat of dam 
failure. GWMWater would initiate evacuation in conjunction with emergency services long before the 
defect progressed to a dam break. However, if a dangerous defect did suddenly appear, such as 
following a very large earthquake, a rapid evacuation may be required due to the threat of a dam break. 

The estimated total annual probability of a Lake Bellfield dam failure is 1 in 590,000 i.e. it is 
extremely unlikely. 

Flooding 

In the very unlikely event of a dam break, dam water would flood the valley and many buildings will 
be underwater. This flooding will depend on the amount of water in the dam and the shape of the 
valley below the dam. Engineers predict the paths and levels that water escaping from the dam 
would follow and plot these on inundation maps, which are useful in planning for the possible 
impacts of a dam break. These maps are based on assumptions of how the dam will fail, which is 
difficult to predict, and the path of the water can also be difficult to predict as erosion or blockages 
by debris can change the course of the flood. An estimated inundation map is attached. 

Once a dam break is initiated, it is estimated to 
take 1.6 to 1.7 hours for the dam water to 
reach its highest level in the valley, at which 
time Grampians Rd will be covered by flood 
water, and evacuation will be difficult or 
impossible. However, a dam break could very 
quickly flood the lower parts of the valley, 
and particularly the houses and camp sites 
located immediately below the dam wall. 
Warning these residents may be completed 
by GWMWater rather than the SES, given the 
short timeframe available. 

Houses/camp sites immediately below the dam wall 
(Imagery: Google Maps, © 2022 CNES/ Airbus, Maxar Technologies) 

What you should do 

Where you observe a change or fault that may threaten the safety of the dam you should report it 
to the GWMWater 24/7 fault line (1800 188 586.) 

If your property is in or near the blue area on the inundation map: 
• Identify higher ground outside the blue area which you can get to easily.  
• Make sure that the evacuation route is clear of potential hazards including gullies.  
• Practise walking this route. 

If a dam safety alert is issued,  

• stay away from the dam wall, spillway, and Fyans Creek, and 
• comply with any instructions from emergency agencies or GWMWater officers. 

If you receive an EVACUATE NOW message in the absence of any prior dam safety alerts or 
warnings, or are advised to evacuate immediately by emergency services, don’t take time to 
prepare for the evacuation, just leave.  

If evacuation by vehicle is not practical for whatever reason, walk quickly to the higher ground that 
you have already identified. 
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Estimated Inundation Map 

 
Adapted from the inundation map developed by Sinclair Knight Merz for GWMWater 
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