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FRIENDS OF THE BARWON
Friends Of The Barwon was incorporated in 2019, with the aim of being an advocate for the
protection and improvement of the ecosystem of the Barwon Basin, including the Yarrowee-Leigh
and Moorabool rivers.
FOTB has over 200 members, and has received financial, in-kind, and moral support from a number
of organizations, including: Shires of Colac-Otway, and Surf Coast; Barwon Water; Corangamite
Catchment Management Authority; Southern Rural Water; and a large number of community
organizations with connections to the Barwon, Moorabool, and Yarrowee-Leigh river basins. At its
launch in July 2019, some 150 people attended, including senior representatives of the Minister for
Water, G21, City of Greater Geelong, Barwon Water, Corangamite Catchment Management
Authority, and several shires.
EXECUTIVE SUMMARY
Friends Of The Barwon submit that the whole of the Barwon-Moorabool rivers and catchments are a
complete – though degraded – ecosystem worthy of attention by this inquiry.
We submit that the ecosystem is badly degraded already from a combination of identified causes:
principally land-clearing, water extraction, and land use and development. And these factors will
continue to further degrade the ecosystem through population growth and climate change.
Therefore, we submit that to halt and reverse further degradation, transformative action is needed,
principally in the form of specific legislation for the Barwon-Moorabool rivers and catchments. The
legislation would define the Barwon-Moorabool rivers as a living entity and empower agencies to
better regulate human activities that degrade the ecosystem, such as:
•
•
•
•
•
•

Urban encroachment;
Water extraction;
Vegetation clearing;
Livestock access to waterways;
Invasive species; and
Farm dams.

We also submit recommendations about how agencies might better integrate and deliver their
obligations and powers under the new legislation in order to ensure that this ecosystem is not only
protected but improved to acceptable condition within an acceptable time frame.
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SUBMISSION
Our submission is framed around the inquiry’s Terms of Reference (10 October 2019):
•
•
•
•
•

Extent of decline in biodiversity and impact on people (especially First Peoples) and
ecosystems, allowing for climate change.
Adequacy of legislative framework.
Adequacy of government programs.
Legislative, policy, program, governance and funding solutions.
Opportunities for restoration that help First Peoples.

a) Extent of decline in biodiversity and impact on people (especially First Peoples) and
ecosystems, allowing for climate change:
The ecosystem of concern here is the Barwon-Moorabool ecosystem, comprising the BarwonMoorabool-Yarrowee-Leigh rivers, and their catchments, all of which join up before reaching the sea
at Barwon Heads. What follows are indications and illustrations of the extent of decline and its
impact, rather than a comprehensive review. Much of the evidence comes from local “citizen
science” (for which we make no apology), as well as official sources. We are happy to expand on this,
if permitted. But first, here is a brief description of the Barwon-Moorabool ecosystem (so
abbreviated to accord with government water accounts, in DELWP, 2019a).
Barwon-Moorabool ecosystem
The extent of the ecosystem is shown below. Enlarged maps are provided at Appendix 1.

Barwon river basin
385,991 ha
Moorabool river basin
223,360 ha
Collectively, 3% of Victoria’s land
area.
Source: DELWP (2015) Victorian river
basins: Bioregional Assessment Source
dataset.

Greater Geelong: 252,217 persons
Ballarat: 107,325 persons
Combined: 359,542 persons
Source: Australian Bureau of Statistics,
2018 data.
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Though they comprise a single living entity, the natural components of Barwon-Moorabool
ecosystem are very diverse (much like the human body): it encompasses:
•
•
•
•
•

internationally renowned RAMSAR wetlands between Geelong and Barwon Heads;
volcanic plain gorges between Inverleigh and Ballarat, and Pollocksford;
tall wet sclerophyll mountain forests upstream of Forrest;
dry sclerophyll foothill forests upstream of Inverleigh and Batesford; and
heathy swamps in the floodplain upstream of Winchelsea.

These components are the natural home of a great variety of flora and fauna, which are not to be
listed here. Rather, we focus on seeking Parliament’s help in protecting and restoring the remnants
that have survived a huge decline in ecosystem condition since European settlement.
Ecosystem decline
One indicator of the extent of decline in ecological biodiversity is the Index of Stream Condition
(ISC), showing 58 per cent of the Barwon river’s length (including Yarrowee-Leigh) is rated by
government as “poor or very poor”, and Moorabool’s is no better, with none of the river being rated
as better than “moderate” (DEPI, 2013). Alarmingly, these ISC results for 2010 showed further
deterioration of the Barwon-Moorabool ecosystem since the previous assessment in 2004 (DSE,
2005), despite considerable government and community investment aimed at improving waterway
condition in the region. These ISC results, though dated, are consistent with what was observed by
walkers who traversed the whole length of the Barwon (Morrow and Greig, 2019).
Further decline in future is expected from population growth, urban encroachment, and climate
change. Geelong’s population growth at 2.7 per cent per year is among the highest in the State, and
Ballarat’s is not far behind, adding considerably to the population in the area of interest currently in
excess of 360,000 persons. Both cities rely largely for their water on the two rivers, so population
growth is resulting in increasing demand for water, as well as urban encroachment on the river
corridors, particularly around Inverleigh and in Geelong’s Western growth corridor near Batesford
and Fyansford. Our organization is actively appealing against such encroachments through shire
planning provisions. And we are working with Barwon Water on finding alternative sources of water.
Climate change has already reduced rainfall, and inflows to reservoirs vastly more. To illustrate,
inflows to West Barwon Reservoir have declined by 32 per cent since 1997, according to Barwon
Water, who anticipate the downward trend continuing. Such reductions are found right across the
ecosystem: near Birregurra, for instance, average rainfall has dropped by about 20 per cent since
1997, but average run-off has dropped by a staggering 81 per cent (Alluvium et al, 2019).

Impacts on people and ecosystems
Impact on people is demonstrated by rivers going dry and acidic, and poisoned by blue-green algae,
affecting stock and domestic supply, as well as recreational fishing, and boating. One illustration is a
big fish-kill in the Barwon near Birregurra in mid-2016, traced (by community volunteers) to acid
sulphate from a swamp on its tributary, Boundary Creek, now accepted by Barwon Water to be
mostly caused by excessive groundwater extraction during the Millennial drought. A huge
remediation process is still underway, to the credit of Barwon Water and Southern Rural Water.
Ecosystem impact is illustrated by surveys of platypus populations. Two “citizen science” surveys in
the Upper Barwon and tributaries covering 45 sites revealed a strong connection between platypus
presence and habitat quality. In short, in places where ISC is moderate or worse, there are no
platypus - implying that the expected further decline in ecosystem condition will mean fewer
platypus (Greig, 2019).
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On the lower Moorabool, fish are regularly stranded at a point near Batesford quarry where a faulty
diversion channel (built to take the river around the quarry) simply allows the tiny flows to disappear
into the ground (Lloyd et al, 2020). Moreover, urban developers near that quarry are seeking
permission to fill it with water, by ceasing to pump its natural seepage, thus denying significant
streamflows back into the lower Moorabool, and hence, the lower Barwon. Again, our organization
is appealing against this proposal through shire planning processes.

Blue green water as a result of an acid flow event, July
2018

Glyceria infestation choking the Upper Barwon, March
2020

Ecological impact is also indicated by loss of biodiversity on farmland created by past clearing of
native vegetation. Extent and condition of streamside woody vegetation – one of the metrics that
make up the ISC – has suffered from land development. That loss is revealed by “citizen science” bird
surveys (Dullard et al., 2019), which show that bird numbers and diversity are greatest near water
and native vegetation. Conversely, the ecosystem benefits of revegetating cleared farmlands are
illustrated by Reid (2019), who is the founder of Otway Agroforestry Network. Revegetation yields
benefits not only in natural capital but also in human capital (skills, knowledge, resilience) and
wellbeing (Stewart, 2015).
Although not called for in the Terms of Reference, the causes of decline in biodiversity need to be
identified if solutions are to be found.
Two major causes of the poor river condition are land-clearing, and water extraction. The impact of
land clearing on river condition is illustrated by the relationship between river salinity and the
proportion of catchment with tree cover for four catchments in the Barwon river basin, as shown by
the following chart (from Stewart, 2015).
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There are other causes of biodiversity decline, such as weed infestations (particularly willows and
introduced glyceria grass), as well as stock access to waterways, and catchment water interception
by farm dams. To illustrate, willows in the East Barwon river are now so profuse that they are
preventing environmental flows from West Barwon reservoir to occur without flooding farmlands
(Barwon MAC, 2019). And farm dams are estimated to have a “high likelihood of contribution to
decline” in Barwon streamflows (DELWP, 2019b, p 68), possibly due to life-style farmers building
new life-style dams in recent years. Official estimates indicate stock and domestic dams in the
Barwon basin now hold 24 gigalitres (GL), and licensed irrigation dams hold 10 GL, compared with
public storages holding 78.5 GL (DELWP 2019a, p177).
b) Adequacy of legislative framework
The main Victorian Acts affecting ecosystem condition in the Barwon-Moorabool catchments are:
•
•
•

Water Act 1989,
Catchment and Land Protection Act 1994, and
Planning and Environment Act 1987.

The ecosystem decline illustrated in section (a) above has continued despite good work and
intentions under these Acts under the auspices of state and federal governments and local
communities during the past three decades.
Therefore, we submit here that a new Act is required, specifically for the Barwon-Moorabool river
systems, in order to bring about transformative change (see EJA/FOTB, 2019). The Yarra River
Protection Act 2017 set a precedent that now should be followed for the Barwon and Moorabool
rivers. We further submit that the Act should define the Barwon-Moorabool rivers as a “living
entity”, giving it a legal status of the sort applying to persons, as in New Zealand (Roy, 2017).
Three specific shortcomings apply to the existing legislation and their administrative programs:
•
•
•

There is a paucity of explicit and readily measurable metrics for ecosystem condition,
Targets for achieving improvements in ecosystem condition in a given time period are not
legislated, and
Criteria for setting limits on licensed water extraction need better to express environmental
protection.

A specific illustration of this is the topic of “environmental flows”, meaning a level of flow designed
to retain healthy river ecosystems. In England, the term is “hands-off” water (Young, 2020), which
better expresses the imperative for extractions (including by farm dams) to be made from flows only
in excess of what’s necessary to maintain ecosystem health. Otherwise, by definition, declining
ecosystem health is inevitable. (Please note that “hands-off” water can vary from year to year,
according to natural seasonal variations - but not climate change.)
For too long, good intentions expressed vaguely in legislation and consequent administrative plans
and programs have led to some good works and results – but they have still not halted (let alone
reversed) the decline in biodiversity mentioned above. As an illustration, the Central Region
Sustainable Water Strategy (2006) made provision for an environmental water entitlement from
West Barwon reservoir (in addition to mandatory “passing flows”) of one gigalitre per year. Current
studies by consultants to Corangamite Catchment Management Authority indicate additional
environmental flow requirements in some reaches in the Upper Barwon are 30 and 40 times that
volume (Alluvium et al, 2019). We acknowledge, however, that many other goals have been
achieved (DELWP, 2018).
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Well-intentioned strategies not delivering adequate outcomes are not unusual, as recent examples
nationally have shown: witness the failures of the Murray-Darling Basin Act 1993 (Simons, 2020) and
the Environment Protection and Biodiversity Conservation Act 1999 (The Age, 14 June 2020). These
are salutary reminders that acting early and firmly are important for the present inquiry.
Our organization therefore concludes that a new Act is required that not only defines the BarwonMoorabool rivers as a living entity, and includes the metrics and targets for ecosystem condition, but
allows regulation of the human activities that are causing the declines mentioned above, including:
•
•
•
•
•
•
•

Encroachment of urban developments in riverine corridors,
Extracting more than “hands-off” water,
Clearing of native vegetation,
Entry of livestock into riverine corridors,
Entry of contaminants into waterways,
Spreading of invasive species in riverine corridors, and
Building dams in catchments other than for stock-watering purposes.

We believe that targets for achieving improvements in ecosystem condition need to be set for the
short-term but revised regularly within a framework of targets decades ahead. Targets should be set
for separate reaches of the rivers in the Barwon-Moorabool system to account for differences in
landform and catchment modification since European intervention. And the targets need to be
driven by communities fully apprised of the trade-offs at stake.
c) Adequacy of government programs
Again, we offer only illustrations of adequacy of government programs, rather than a comprehensive
analysis. And we follow the list above of activities that cause ecosystem decline.
Urban encroachment occurs under permits issued by councils, which each have different planning
schemes and attitudes, and which seem to be influenced more by developers than those, like us,
who care about ecosystem protection. To illustrate, take the recent proposed changes to the
Inverleigh Structure Plan, which seek to increase the density of urban development on the Leigh
river riparian zone, including the floodplain. The proposal is requested by a developer with a
financial incentive; the opposition must be defended by volunteers like us using biodiversity
conservation arguments. The point here is that with appropriate legislation and planning schemes
designed to establish “no-go” zones for urban development, such requests and opposition would be
unnecessary.
Water extraction occurs under licence issued by Southern Rural Water, in accordance State
Government guidelines on “sustainable development limits” and “permissible annual volumes” (for
groundwater). Neither of these limits are based on the “hands-off” principle: that is, to take only
from nature’s surplus. This is most graphically illustrated by licensed extractions from the Moorabool
river, which collectively constitute some 68 per cent of total stream-flows, the highest in the State
(PALM, 2017). The “hands-off” principle would allow no more than 30 per cent extraction. The
Central and Gippsland Sustainable Water Strategy is coming up soon for decision; now is the time to
establish the “hands-off” rule. Meanwhile, Barwon Water is exploring alternative water supplies
with its community, and this should be encouraged.
Vegetation clearing in our region has effectively halted following planning regulation, but revegetation needs to be further encouraged, to correct for past excesses. Apart from the
improvement to ecosystem condition as measured by river salinity (see chart above from Stewart,

6 of 14

6

LC EPC Inquiry into Ecosystem Decline in Victoria
Submission 109

2015), new vegetation increases atmospheric moisture (through transpiration) and reduces
atmospheric carbon (through sequestration), both helping to mitigate climate change. The role of
landcare groups (see Youl, 2006) and the Otway Agroforestry Network (see Reid, 2019) in such work
is vital, and should be encouraged. Again, targets should be set for the area of revegetation required
to achieve ecological equilibrium, without compromising farm profitability.
Livestock access to waterways is restricted in many places where landowners have chosen to fenceoff the rivers and streams, sometimes with government incentives administered by the Corangamite
Catchment Management Authority. But as observed by walkers along the Barwon, there are plenty of
riparian reaches where this does not apply (Morrow and Greig, 2018). We accept that private land
rights are a sensitive issue, but on Crown leases, such rights belong to the government, and fencingoff could be made a condition of licence. It would be helpful to convert grazing licences to riparian
licences (Le Feuvre, 2018, p 35). Also, incentives for such action on private waterfrontage could be
aided by Catchment Management Authorities having more autonomous funding (as was originally
intended in 1997 when they were established).

Before - eroded banks and livestock access, Barwon
River, 2019

After - Barwon River fenced off and revegetated, July
2020

Contaminants in waterways include pathogens from stock faeces and human waste, chemicals from
pesticides and herbicides and inappropriate waste disposal, nutrients from fertilisers (as well as from
livestock faeces and urine), and sediment from erosion and disturbance of stream banks. Such
contaminants pose risks to human health where water is used for potable purposes and more
broadly to the health of riverine ecosystems. We note that government has issued guidelines for
landholders managing land in water catchments (DOH, 2010) but we submit that regulation of land
management activities that are potential sources of waterway contaminants is weak and that
monitoring of point and diffuse sources of contaminants in waterways in the Barwon-Moorabool
ecosystem is under-resourced and haphazard.
Invasive species include willow, glyceria, feral cats, and carp, and many others listed by Alluvium et
al (2020, pp 153-157), all of which are causing decline in the Barwon-Moorabool ecosystems.
Government programs with landowner agreement to eradicate some of these pests have happened
with localized success, but as with livestock access, there is much still to be done. Again, on Crown
frontage, removal of invasive species might be made a condition of the lease. And for private
landowners, more autonomous funding for Catchment Management Authorities would be helpful.
With regard to carp, the national carp control plan showed considerable promise, but has yet to be
delivered.
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Glyceria, willow and blackberry infestations on the East
Barwon river diversion, March 2020

Blackberry infestation on a tributary of the Barwon river

d) Legislative, policy, program, governance and funding solutions
The Barwon River Ministerial Advisory Committee recommendations are still not public, but the
process included many submissions of relevance to this parliamentary inquiry, which should take
them into account (see Barwon MAC, 2019).
Legislative reform should include a new Barwon River Protection Act, of the sort exemplified by the
Yarra River Protection Act 2017, with the following additions:
•
•
•

Legal recognition of the Barwon-Moorabool river system as a “living entity”;
Metrics for biodiversity condition that are explicit and measurable, and executed regularly;
and
Targets for achieving improvements in biodiversity condition in a given time period.

The new Act should give powers to relevant authorities to regulate activities that cause decline in
biodiversity, such as:
•
•
•
•
•
•
•

Encroachment of urban developments in riverine corridors,
Extraction of too much “hands-off” water,
Clearing of native vegetation,
Allowing the entry of livestock into riverine corridors,
Entry of contaminants into waterways,
Allowing the spreading of invasive species in riverine corridors, and
Building dams in catchments other than for stock-watering purposes.

Policy reform is needed to integrate Shire planning in riparian corridors so that developers and
landowners face consistent regulations along the whole of the Barwon-Moorabool corridors,
preferably guided by a single strategic plan for the whole basin designed to protect and restore
ecosystem condition.
Program reform is needed to allow catchment strategies to be integrated with Shire planning
controls, so that the Barwon-Moorabool ecosystems are protected, while urban development and
land management proceeds without compromising business profitability.
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Governance reform is needed to require State Government and Catchment Management
Authorities to involve community members more in the allocation of resources and in decisionmaking generally. (Barwon Water’s and Southern Rural Water’s community-engagement over the
Boundary Creek remediation plan are good examples.)
Funding reforms are needed to give Corangamite Catchment Management Authority autonomous
funding (i.e. raise its own revenue or be granted revenue raised by water authorities on its behalf).
This would enable CCMA to better incentivize private landowners to do those things that improve
ecosystems without compromising farm profitability. As well, a strategic plan for the whole basin
should be developed and funded, possibly including contributions from urban developers whose
land value has increased from ecosystem protection.

Exposed banks and willow infestation on East Barwon river, March 2020

Opportunities for restoration that help First Peoples
We note and endorse that restoring the Barwon-Moorabool river ecosystem as a whole will be
important for the traditional cultures of Wadawurrung and Eastern Maar peoples. More specifically,
we note that the ecosystem is the source of food, materials, medicines, as well as providing
culturally significant places, particularly at confluences that marked tribal boundaries and meeting
places, as detailed in Alluvium and Lloyd Environmental (2019). When pools at these places dry out,
when species disappear, when places are intruded by infrastructure (like the ovoid aqueduct at
Breakwater), impacts on First Peoples occur and are deeply felt. Restoration is particularly important
for these reasons too.
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Azolla water weed, Barwon river, Buckley’s falls, April 2019

Barwon River between Inverleigh and Murgheboluc, 2016, showing protected riparian vegetation and catchment
revegetation
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Appendix 1
Map of the Barwon river basin

Source: DSE (2007).
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Appendix 1 (continued …)
Map of the Moorabool river basin

Source: DSE (2007).
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