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Eastern Great Egret
(Ardea alba)
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_ 1.1 Partners and their roles and responsibilities
1. Introduction

The diversity of habitats, land use and land tenures surrounding estuaries typically results in a number of
agencies and groups having responsibility for managing particular aspects of the system. This is the case for

The Aire River Estuary Management Plan is The development of this Aire River Estuary the Aire River
an eight-year action plan aimed to improve Management Plan (EMP) follows an extensive ’ K
the environmental condition of the Aire River community engagement process guided by the Details of roles and responsibilities in estuary management at a state and local level can be found in
estuary. Protection and improvement of the Aire River EMP Working Group. This group consists of Table 1 below.
estuary environment will ensure it is able to agency stakeholders and community representatives. The map on the following page identi es the complex land tenure divisions surrounding the estuary, which are
zl:]zpt?]rt the Value.tS chjen_tl e(:hby SltalfehC)lderS Deve|0pment of the p|an has taken into consideration a result of development hiStOI’y and current town planning.
develoe comtmunl y auring the plans all previous work relevant to ecosystem health, and Table 1. Roles and responsibility of kev stakeholde  rs
LSS details the high value social and economic assets of ' P ty ot key
©000000000000000000000000000000 00 the_ estuary._ The plan contains a list _of priority actions Group or Agency Regional responsibility
; ; o ; ; ; which contribute to four broad directions, as follows:
The Aire River originates in the high rainfall Otway L ; Corangamite Catchment Regional caretaker of water health, including the development of the Corangamite Waterway
Ranaes to the west of A in Victori 1. Biodiversity Management Authority Strategy and Estuary Management Plan; implementation of waterway work programs; authorisation u
g pollo Bay in Victoria, and has i ) . ; .
been identi ed in the Heritage Rivers Act 1992s 2. Land use/agriculture (CCMA) _of works on Wa_terways, including estuary mouth openings, responding to natural disasters and [
. . . . . incidents affecting waterways.
one of 18 Heritage River Areas in Victoria. The Aire 3. Tourism K
River is one of the largest rivers in south-western . Local Government Council has responsibilities under th@lanning and Environment Act 1987o administer the planning
Victoria and enters the sea via a large estuarine lake 4. Heritage values. (Colac Otway Shire) Echeme, unc'ivtler theRoad {VIAarlalggeggtint Actd_200t4to maintain I(?nc::]g\érastru;:ttjtre and gpd;rstsaele -
. . mergency Management Ac coordinate emergency ement at a municip .
complex west of Cape Otway. The Cora_'ngamlte CatChmen,t Managemen't Authority Council also has statutory responsibilities under thEnvironmental Protection Act 19700 regulate ™t
The Aire valley is a oodplain of the combined Aire, (CMA) wHLmar;ag;_ the_planfs |mpler|nentat|on and septic systems on private land. -
; A review under the direction of an implementation
Calder and Ford river systems. These rivers coalesce . S P Department of Environment, Development of waterway policy, coordination of regional delivery and prioritisation of government
before owing out to sea at the Aire River mouth. committee, .WhICh mcludgs agency and (;:jroup Water, Land & Planning (DELWP) investment in waterways; management of sheries, including recreational shing. u
The valley consists of private agricultural land, a representatives responsible for the plan's actions. : . — : — u
- . Department of Economic The purpose of DEDJTR is to create the conditions to sustainably develop the Victorian economy and
wildlife reserve, and the Otway National Park Development, Jobs, Transport | grow employment.
including a natural lake and wetland system. The Aire & Resources (DEDJTR)
valley is home to a number of rare and threatened T v s il S Nl Tk el 2
species, signi cant Ecological Vegetation Classes arks Victoria anagement of the Greater Otway National Park and Reserves.
(EVCs) and is recognised for its recreational values Environmental Protection Responsible for the protection and improvement of Victoria’s environment by establishing
including camping, shing, picnicking, sightseeing, Authority (EPA) environmental standards, regulating and working with organisations to meet these standards.
Walkmgttra;ks'tgame hunting and motor and Western Coastal Board Strategic coastal and marine planning and preparation of regional coastal plans. K
non-motor poating.
Traditional Owners (TOs) Traditional Owners have rights and interests to lands and waters within their recognised region,
including participation in decision making on how land and/or waters are used.
Game Management The Aire River oodplain wetlands are designated State Game Reserves, as such GMA as a state
Authority (GMA) agency have wetland use responsibilities.
|
|
K
|
B |
K
Localised ooding at the
ire River estuary
Alr n
| K
Aire RiVer es
tuary y
Gr PStream |
€at Ocean Roag bridge °
|
K
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1.2 Connection to place

There is evidence Aboriginal people have
occupied the Corangamite region for more
than 30,000 years. Aboriginal people and their
ancestors have cared for the environment

for thousands of years and have always
acknowledged their innate responsibility

to care for the land.

During this time Aboriginals left physical evidence
of their activities, which now survive as cultural
heritage sites and archaeological artefacts.

Waterways were important for food, water and
travel and many of these cultural sites are in close
proximity to waterways.

Shell midden adjacent to the
Aire Rive estuary

AIRE RIVEREstuary Management Plar2015-2023

The most common inland Aboriginal sites in the
Corangamite region are stone artefact scatters, which
are most likely the remains of resource processing
locations or camps. Remains of camp res such as
concentrations of charcoal, burnt rocks and burnt
clay can also be found along with scarred trees,

the result of the removal of bark from trees for the
construction of canoes, shields or containers.

Less common sites are sh traps and stone houses.
Along the coastline, the most common Aboriginal
sites are shell middens, where discarded shells
accumulated over time. These middens sometimes
include animal bones, artefacts and charcoal and
less frequently, Aboriginal burials.

European settlement of the continent is a relatively
recent event, but one that dramatically changed the
course of Australian history forever. Adapting to the
effects of European settlement is a challenge that the
Aboriginal community continues to respond to, and
the preservation of Aboriginal cultural heritage is part
of this challenge.

1.3 European heritage

European heritage of the Aire River estuary is
signi cant with the rst Europeans interested in
pastoral settlement of southern Victoria landing
on the coast from Tasmania in the mid-1830s.

The rich soils and high rainfall lead to most of the
Otways being sold or made available for sale for
farming by the 1880s and 1890s.

As highlighted in the image below landholders on the
Aire River valley have worked for many generations
to make agricultural practices on the oodplain
economically viable.

i s
parliamentary Pub\_\c V\:ﬁ;k
committee 'mspecu_r\g1965
Aire River estuary N

Penorsmic view of mouth. River was flowing seswards ot time of
inspection slong line shown. It was reported that the sand-bar
had blocked the mouth during the previous weekend snd a new channel
through the bar had been excavated by the landowners affected.

AD 12040
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1.4 Development of this plan

The plan will guide the delivery of outcomes
under the Corangamite Waterway Strategy
and Coastal Action Plan. It will help provide

a clear picture of the management activities
required to maintain and improve the condition
of the estuary.

Many existing documents, plans and research on
ecosystem health, and the social and economic assets
of the estuary were considered in developing this

plan. These included research on the upstream
catchment in uences, in uences on marine receiving
waters and the potential impacts of climate change

on the environmental condition of the estuary.

Further background information can be found in
Appendix 1 to 5.

1.5 Consultation

A working group was formed to guide the
development of this Aire River EMP. This group
comprised of staff and representatives from
DELWP, DEDJTR (Fisheries), Parks Victoria, the
Conservation Ecology Centre, Colac Otway
Shire, Field and Game, VRFish, the Corangamite
CMA and four community representatives.

The working group met several times

throughout the plan’s development to

discuss progress, structure and content.

In addition it was important to allow individuals,
groups and agencies in the local area and beyond to
share their thoughts about estuary management and
values. This occurred through one-on-one interviews
and an online survey.

The interviews and online survey consisted of

12 questions to identify community concerns,
aspirations, knowledge and interests. There were
36 interviews and surveys completed.

The responses to the survey reiterated that the

Aire River estuary is a high use area, with many
environmental, social and economic values, as well as
multiple threats.

AIRE RIVEREstuary Management Plar2015-2023

Aire River estuary bridge at the
I Great Ocean Road

More detail on the survey results can be found in
Appendix 1.

The draft plan was released for public comment and
ve submissions were received. Feedback from the
submissions was incorporated into the nal plan.

2. Planning context — asset based approach

An asset is a spatially de ned component of
the environment that provides values to the
community e.g. a river reach, an estuary reach,
an individual wetland or a wetland complex.

An asset may provide social, environmental,
cultural and economic values. Action planning
to manage these assets, includes identifying
any threats to the values, and following this,
the risk of the threat affecting the values.

There is a complex mix of policy and planning
relevant to managing the Aire River estuary.

As shown below (Figure 1), theNater Act, the
Catchment and Land Protection Actand Coastal
Management Act guide the management of
waterways in Victoria. This legislation requires the
development of regional strategies for waterways
and coastal areas.

Under this framework TheCorangamite Waterway
Strategy 2014-2022was developed as a sub-strategy
to the Regional Catchment Strategynd identi es
actions to improve or maintain the health of
waterways (rivers, estuaries and wetlands). This was
informed by guidelines and policy developed through
the Victorian Waterway Management Strategy

In certain circumstances local plans are required to
address areas of interest. The Aire River estuary is one
such case, due to the signi cant environmental values
and community interest.

In addition to the planning outlined above, there are
many other planning processes which can bene t
and protect the health of the Aire River estuary.

Figure 1. Estuary management strategy and planning arrangements in Victoria

Planning Arrangements for Estuary Management

Legislation

State
Strategies

v

.......... » Legislated link

Catchment & Land Water Act
Protection Act 1984 1989

—> Policy link

Coastal Management
Act 1995

)

Victorian Waterway
Management Strategy ) Glctonan Coastal Strategy

Regional Waterway

Regional ( Regional Catchment \

Strategies Strategies J

Management
Plans

)
)
)

Strategies Coastal Action Plans

Coastal Management

Plans Plans

A )

Estuary Management ) —

)

Inuencing: Other relevant State legislation eg. Flora & Fauna Guarantee Act 1988,
Environment Protection Act 1970. Other relevant State strategies eg. Victorian Biodiversity

Strategy , SEPP (WoV).

Source: Victorian Waterway
Strategy (2013)
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3. Values, threats and management actions 3.2 Threats to the Aire River estuary

The Aire River estuary intermittently opens or The Corangamite CMA is currently developing a
Values, thr . . _ _ closes depending on the prevailing conditions, NRM Plan for Climate Changand is working in
agencies rgsptj) r?;glem%r;arg:?ae”é rigtr:ct)r; S]avi been developed in consultation with stakeholders and e.g. freshwater ows, weather changes or tidal partnership with Glenelg-Hopkins CMA and all
documents have been revieweg 10 ensL tre] Ire River estuary throug.h the working group. Many movements. Floodplain inundation resulting councils in the South West to develop theSouth West
Surveys of community i re the actions build on all previous work and discussions. from estuary closure is a natural process and has Climate Change PortalBoth will be available in
Yy munity interest have also helped shape the priorities. an important role in the life cycle of many March 2016.

species and the cycling of nutrients. Arti cially
opening the estuary can result in adverse
impacts to the surrounding environment and its
associated species.

The working group and responses to the online
survey also identi ed and wide range of threats to
the health of the Aire River estuary.

These included:

 agricultural practices

3.1 Values of the Aire River estuary

The Corangamite Waterway Strategysuggests parts « modied ow regime through the arti cial
of the Aire River’s associated tributaries and wetlands i
. . . . . - : ) openings of the estuary
The waterways in the Aire landscape zone are These values align with responses to the online have been subjected to grazing pressures. Livestock o
largely valued for their environmental condition survey from the community (refer to Appendix 1). access to waterways can erode banks, damage * water quality issues
and social amenity, with the Aire River listed In addition, a key waterway value identi ed by the riparian vegetation and reduce waterway quality « forestry practices
as a Heritage River under the Heritage Rivers Aire community during the development of this EMP, through sedimentation and ef uent contamination.

Act 1992. was the strong historical connection of several * climate change

generations accessing and utilising the waterways
for agriculture.

The red fox(Vulpes vulpesyas also identi ed as a
threat to signi cant bird species inhabiting or visiting ;
the wetlands and estuary of the lower Aire River. * pest plants and animals.

e tourism
00 0000000000000 0000000000000 00000

The Corangamite Waterway Strategy identi es key It was through discussion with the working group ; L
values in the Aire landscape zone as being: that these values were supported and grouped into CIImEWS EeNies S ED BEEh fEhl) 68/ E8 & ey
- known rare and threatened species the four key areas: t_hreat to the Aire Rlver estuary. Pr_edlt?,ted sea level
o ) rise, temperature increase, reduction in rainfall and Livestock access to Waterways

* signi cant Ecological Vegetation Classes 1. biodiversity an increase in extreme natural events are all expected can erode banks, damage
« signi cant bird species and important bird habitat 2. land use/agriculture to impact the ecology and dynamics of the estuary. ripgrian JZ?eentﬁm S;ﬁty
* recreation, including camping, shing, picnicking, 3. tourism and recreation g

sightseeing, walking tracks, game hunting and 4. heritage values.

motor and non-motor boating.

E— 3.3 Threats to Agriculture

Consultation on the EMP as part of interviews

to inform the development the Estuary

Entrance Management Support System (EEMSS)
established that while oodplain inundation
provides bene t to the ecology of the system,

it is a threat to agricultural practices in the

Aire valley.

00 0000000000000 0000000000000 00000
There were clear differences in stakeholder views on

this issue and how it relates to future management of
the system.

In addition, the impact of oodplain inundation on
infrastructure, such as water pumps for livestock, was
raised as a signi cant issue.

The Sand Road bridge at the
Aire River estuary
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Flood extent of the Aire valley based off hydraulic

mode ave aombleted. h Alater. Technoloa
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4. Key objectives

The goal and objectives were developed with
the EMP working group in consideration of the
diversity of views and values associated with
the Aire River estuary to provide the context
for developing this plan:

GOAL 9

The environmental condition of the
Aire River estuary is maintained or
improved, promoting a healthy,

rich and diverse wetland and
estuarine ecosystems that supports
connectivity and can adapt to a
changing climate.

18 AIRE RIVEREstuary Management Plar2015-2023

Objectives

1. Biodiversity

Protect and enhance the natural features and
living components of the estuary.

Tourism and recreation

Ensure management considers the aspirations
and goals of estuary users; management
considers both passive and active users and
maintains estuary health to allow tourism and
recreational values to continue.

Land use / agriculture

Ensure management of agricultural land on
the Aire River oodplains is undertaken in
a sustainable way.

Heritage values

Conserve cultural and European heritage values
of the Aire River estuary.

Far left: Aire River estuary camp
ground. Middle: Paddling on the
estuary. Above: Historical photo of
Aire River estuary (Photo
courtesy of Ros Denney)

5. Implementation, monitoring, evaluation
and reporting of the EMP

An implementation committee will be
established to meet annually and track actions
and monitor impacts where funding is available.

Gauge board for reading
the estuary water level
at the Sand Road bridge

The committee’s role is to conduct a review of

the EMP after four years. This will allow for an
assessment of the EMP’s direction, consideration of
new information and a review/update of actions.

SECTION ADeveloping the estuary management plan
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SECTION B

6. Estuarine processes and characteristics

6.1 Berm dynamic and geomorphology

The factors contributing to physical change and
landscape evolution are important concepts to
grasp. They establish estuary functions and
background to how the Aire River came to look
the way it does today.

Sand is delivered to the estuary entrance through a
number of mechanisms, including waves and along
shore currents. Waves carry sand onshore in
suspension and as waves break at an angle to the
beach, or there is an along shore current, there is a
net transport of sand along the beach. This causes a
continual supply of sand to be deposited at the
estuary entrance forming a ood tide delta (deposit

of sand) in an area of low energy inside the entrance.

The Aire River estuary

AIRE RIVEREstuary Management Plar2015-2023

The size and shape of waves in uences their ability to
mobilise sand. If the sand supply exceeds the ebb tide
water’s ability to scour the sand away, there will be

an increase in the berm volume. The greater the sand
transport, the greater out ow that is required to keep
the estuary open.

Sand transport and deposition can be exacerbated or
reduced by offshore or near shore structures. The
image below shows that waves refracting around the
rocky reef create an area of deposition at the estuary
entrance. For the Aire River estuary, the beach is
further built up by the west to east along shore sand
transport (image below).

The Aire River estuary also receives large and
consistent swell generated in Bass Strait and the
Southern Ocean (being located on the south facing
Otway Coast). This provides challenges for estuary
managers to arti cially open the estuary with large
swell that can rapidly close the estuary soon after
opening.

6.2 Water quality

The Aire River estuary is a dynamic system.
The ratio of freshwater to saltwater depends on
tide, freshwater ows, season, and how recently
the mouth of the estuary has opened. These
factors determine how the physical and
chemical parameters of an estuary change with
depth, known as the depth pro le. The depth
pro le of the Aire River estuary can change
dramatically from its upper reaches to where it
meets the sea.

The largest dataset of water quality monitoring at the
Aire River estuary is collected as part of the permit
requirements for arti cial opening of the estuary.

Water quality monitoring is conducted at nine sites
throughout the estuary prior to an estuary opening.
The parameters collected at the nine sites are
represented in Table 2 below.

Table 2. Parameters collected prior to and
after opening

Parameter Unit

Dissolved oxygen mg/l & % saturation

Salinity Parts per thousand
Electrical conductivity mS/cm
Temperature Degrees centigrade

Turbidity NTU

Dissolved oxygen is a key parameter essential for a
healthy and diverse water body. It enters estuarine
waters by mixing with air at the surface and from
estuarine plants photosynthesizing during the day.

Dissolved oxygen is used by animals, most microbes
and plants (during the night). Without enough
dissolved oxygen, estuarine animals will die or move
elsewhere, as highlighted by sh death events
throughout western Victoria. At times it is possiké for
the freshwater layer in a strati ed estuary to blanket
the saltwater layer. If this occurs for long enough,
animals and microbes living in the lower waters and
sediments can use all the oxygen in the bottom layer.
At such times, there is a particularly high risk of a sh
death event if the estuary is arti cially opened
draining the surface oxygenated water.

Figures 2 and 3 show levels of dissolved oxygen

as percent saturation. These graphs have been
developed from water quality monitoring collected
prior to arti cial openings at the Aire River estuary in
September (spring) and December (summer) 2014.

Measurements of per cent saturation of dissolved
oxygen will typically range from 0% to 100%, but
can exceed 100% at times when large amounts of
oxygen are being produced by plants and algae.
Most animals and plants can grow and reproduce
unimpaired when dissolved oxygen levels exceed
80%. When levels drop to less than 80% living
organisms can become stressed.

Figures 2 and 3 show the water quality pro le

for the Aire River estuary in September 2014 and
December 2014 respectively. It can be seen that
the dissolved oxygen levels throughout the water
column are much lower in December. Lower levels
of dissolved oxygen are a common occurrence in the
summer months with higher temperatures and less
ow in the estuary. This increases the risk of an

arti cial or estuary opening causing a sh kill as the
surface oxygenated water can be completely lost
to the sea.

In 2011, Water Technology completed a report
analysing water quality data collected pre and post
arti cial openings of the Aire River estuary. Parks
Victoria funded the data collection carried out by
Deakin University and other providers between
2002 and 2011. This report contained a series of
recommendations considered in preparing the
management action list in this plan.

SECTION BSupporting technical information
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7.2 Birds

While populating the EEMSS database in 2010,
the Corangamite CMA commissioned a bird
survey of the region’s estuaries, where bird
occurrence data could assist management.

The purpose was “to obtain information on the
distribution and abundance of birds, focusing on
waterbirds and other estuarine specialists, in order
to make an assessment of bird use in the context
of estuary entrance openings” (Hanson 2010),
with species classi ed into lists according to those
pre-determined in the EEMSS. Surveys were
conducted at the Aire between May and July 2010.
The Aire River estuary was surveyed from a canoe and
supplemented, where possible, with foot-based
counts from the shore.

The method of survey for the Aire River estuary was
as follows:

» Estuary was broken in lower, middle and upper.

 Bird counts of the channel and riparian zone were
conducted by two observers, either from a vessel
or on foot, by traversing the estuary from the
lower reaches to the upper reaches.

» Sections were divided into sequential 200 m
transects (recorded using a hand held GPS unit)
and birds were counted separately in each
transect.

« All bird species were recorded, including
waterbirds, riparian passerines, raptors, parrots
and introduced species.

» The only species not recorded during surveys were
seabirds e.g. Australian gannet, shearwaters
and albatross.

AIRE RIVEREstuary Management Plar2015-2023

Due to the seasonality of the survey, many species
were absent, particularly trans-equatorial migratory
waders. Waders are a specialist group of waterbirds
that use intertidal areas of south-eastern Australia
during their non-breeding season (Bamford et al.
2008). Other notable absences were seasonally-
transient species like hardhead, pink-eared duck,
whiskered tern and Australian reed-warbler. Some
resident shorebird species like oyster catchers were
under-represented.

There was also a notable absence of a number of
waterbirds, most likely due to inland water availability
during the winter months, which attracts birds away
from the coast. Surveys conducted during mid-late
summer would be informative in determining
waterbird habitat use in these estuaries.

Rare and threatened species that were absent were
the orange-bellied parrot, ground parrot, freckled
duck and Australian painted snipe. Their absence
from surveys is more likely to be due to their
general rarity which is re ected in their national
conservation status.

Purple Swamphen
(Porphyrio porphyrio)

7.3 Vegetation

Ecological Vegetation Classes (EVCs) have been
used to map and record vegetation for the

Aire River estuary. This process is consistent
across Victoria.

An EVC is a component of a vegetation classi cation
system, grouping vegetation communities based on
oristic, structural, and ecological features.

Individual EVCs within a bioregion can be assigned
a conservation status or signi cance, to indicate

its degree of alteration since European settlement
in Australia. To assist with the assessment of an
EVC within a bioregion, benchmarks have been
established to ensure that assessments are carried
out in a standard fashion across Victoria.

Information about the Aire River estuary vegetation
has been sourced from studies in 2010 (Australian
Ecosystems) as well as th@aring for Country:
Otways and You Management Plan (2009).

Thirteen EVCs were used to describe the estuary
vegetation at the Aire River estuary and are
represented in the Aire River estuary ecological
vegetation class map (page 28).

They are:

e Aquatic Herbland

» Brackish Aquatic Herbland

e Brackish Herbland

» Brackish Wetland

» Coastal Dune Grassland

e Coastal Dune Scrub

» Cool Temperate Rainforest
» Estuarine Reed Bed

e Estuarine Wetland

* Riparian Forest

e Swamp Scrub

* Swampy Riparian Woodland
» Tall Marsh Wet Verge Sedgeland.

The oristic assets of the Aire River are identi ed as
signi cant and provide a sound indicator of overall
river and estuary health. Unfortunately the project
reach comprised few remnants or indicators of large
intact cool temperate rainforest or signi cant riparian
forest upstream of the Great Ocean Road.

Importantly, it is noted in the EVC mapping within
the Aire River estuary in 2010 that the largest areas
of intact vegetation occur on those lands which are
reserved such as the Great Otway National Park,

Lake Horden and Lake Costin, which are not grazed.

Leafy Twig-sedge (Cladium

procerum)
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7.4 Soclo-economic values

Information from the working group and survey
data make it clear the community values the
estuary highly. The data also shows the Aire
River estuary supports a diverse range of
socio-economic values for different users.

Tourism

The Aire River estuary, being located on the Great
Ocean Road, provides a humber of opportunities and
possible threats to the Aire River estuary. Tourism

in the Great Ocean Road region captures around

7 million visitors, contributes over 7,000 jobs and

has a direct economic output of approximately

$1.1 billion per annum (Ruzzene and Dunn 2012).

Land Management

The Corangamite Waterway Strategy suggests the
catchment of the Otway Coast basin, which includes
the major towns of Beech Forest and Lavers Hill, is
made up of a number of different land uses.

These include:
® FOrESIIY...... i 40%
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More speci ¢ to the Aire River estuary is a series of
recently completed landholder interviews to inform
the Estuary Entrance Management Support System
(EEMSS). The results showed all land managers on
the Aire valley oodplain were grazing beef cattle
with some landholders also grazing sheep. The
importance of these ats in the summer months to
primary production was a common theme through
the interviews.

Recreational Fishing

There is a variety of shing experiences along the
Great Ocean Road, and the Aire River estuary

is a favourite for highly skilled catch-and-release
bream shers and children/families looking

for easy shing access points. Generally people target
bream, yellow-eyed mullet, salmon, ounder or

even mulloway.

Facilities at the Aire River estuary provide great access
for all abilities including, shing platform as well as
boat and canoe launching facilities.

Entrance on the eastern side of
the Aire River estuary

8. Estuary Entrance Management
Support System (EEMSS)

An asset is a spatially de ned component of
the environment that provides values to the
community e.g. a river reach, an estuary reach,
an individual wetland or a wetland complex.

An asset may provide social, environmental,
cultural and economic values. Action planning
to manage these assets, includes identifying
any threats to the values, and following this,
the risk of the threat affecting the values.

The Estuary Entrance Management Support System
(EEMSS) is a computer based decision support tool
used by estuary managers when choosing whether
or not to arti cially open an estuary (image below
shows an arti cial opening). Originally developed as
a database in 2006, it has been redeveloped as a
web-based tool and can be found at:
www.victorianestuaries.com.au

Arti cial opening at the
Aire River estuary

The EEMSS provides estuary managers with a
powerful tool for considering impacts on the estuary’s
environmental, social and economic value. And
properly accounting for all of the likely risks involved
with decisions to arti cially open (or not open) an
estuary. In addition it contains important baseline
data such as records of estuary openings, water
levels, water quality data, and species lists.

The EEMSS has also recently had agricultural data
populated for the Aire River estuary. This has involved
extensive consultation with the local community
around understanding assets and threats in relation
to the estuary water level for particular times of year.

SECTION BSupporting technical information
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Delivery and timing of the actions o

Who leads

Action |Detail of Action implementation

Partners Success measure and outputs

Install riparian fence(Corangamite Waterway Strategy). CCMA SOLN, LH

Establish native indigenous vegetatiofCorangamite Waterway Strategy). CCMA/PV SOLN, LH

Establish stewardship/management agreemerf€orangamite Waterway Strategy). Land manager, CCMA PV, SOLN

Establish terrestrial pest animal control - fox control (as part of a large scale coordinated prograi@prangamite Waterway Strategy). Land manager, CCMA, DELWPR All

Develop an EstuaryWatch group for the Aire River estuary. CCMA Community Formation of the EstuaryWatch group

Implement actions within the Australian Mud sh Action Plan where appropriate. CCMA, DEWLP Land managers

Incorporate key ndings of the Statewide Drainage Strategy (currently draft) that contribute to the management of the estuary. DELWP, COS CCMA Statewide standard/guidelines

Investigate opportunities for other potential sources of income for stewardship of the oodplain. For example carbon credits for land that is inundated. CCMA, DEWLP DELWP, COS

Respond to the newMarine and Coastal Actwhen developed. All

Consider sustainable opportunities for tourism development projects that have in minimal impact on the biodiversity of the estuary. COsS, PV

Ensure recreation (passive and active) within the Aire valley occurs in a manner that is environmentally sustainable. All

Ensure future planning and strategies consider Indigenous and European heritage values for the Aire River estuary.

Ensure future works consider the Indigenous and European signi cance of the area.

Investigate opportunities to improve communication around the estuary water level status. For example use of Victorian Estuaries website, media releases, EstuaryWatch. CCMA Data to be stored and available to t

Develop an Memorandum of Understanding outlining the roles and responsibilities for arti cial openings of the estuary. CCMA Agreement from all stakeholders ood leve

Manage EEMSS as a risk based approach which protects community values - social, economic and environmental. CCMA EEMSS being used at the Aire Ri

Develop an implementation committee to oversea plan implementation and report on plan progress annually. CCMA Relevant agencies appoint representati

Repeat survey of EVCs in 2018 as part of continual monitoring of estuary vegetation across the region. DEWLP, CCMA Mapping and reporting completed an
layers updated

Repeat Index of Estuary Condition (IEC) monitoring. DELWP Improved IEC score

Review ood overlays (LSIO & FO) as signi cant information on climate change sea level rise becomes available. COS, CCMA Updated information incorporated in
planning scheme

Continue to monitor and store estuary water quality conditions for a continuous long term record in accordance with agreed roles and responsibilities. CCMA, PV

Replacement of current gauge board to the bridge. Move to new pole separate to the bridge. CCMA

Investigate opportunities for a permanent data monitoring station within the estuary. CCMA

Investigate opportunities to upgrade infrastructure that becomes inundated with high estuary water level, including Parks Victoria camp grounds, Sand Road... All

Continue to develop and use the best available information relating to climate change and sea level rise and its impacts on coastal vulnerability. CCMA, DELWP Research institutiong, COS Various relating to integrated manag

Investigate further the carbon blue & green carbon sequestration on the Aire valley oodplain. CCMA, DELWP Research institutions, GOS  Various relating to integrated manage

Gain a greater understanding of estuary mouth dynamics in relation to natural versus arti cial openings of the estuary. CCMA, DELWP Research institutions, COS  Various relating to integrated manage

Investigate the economic viability of changing land management practices to farming for environmental assets with payments funded through carbon credit accumulation. CCMA, DELWP Research institutions| COS Various relating to integrated manag

Investigate in uences the lake system has on estuary water quality in relation to arti cial openings of the estuary. CCMA, DELWP Research institutions, COS Various relating to integrated manage

Investigate acid sulphate soils distribution on the Aire River oodplain. CCMA, DELWP Research institutions, GOS Various relating to integrated manage!
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11. Glossary

Acid: Water with a pH lower than 7.

AHD: Australian Height Datum is the standard measure for
height with zero being a mean sea level.

Alkaline: Water with a pH higher than 7.

Anaerobic: Living or active in an environment where
oxygen is absent.

Anoxic: Areas of marine or freshwater that are depleted of
dissolved oxygen.

Asset Values Identi ed and Risk Assessment (AVIRA):
A spatial tool for assessing the values and threats to river
reaches, wetlands and estuaries.

Bathymetry: The terrain beneath the water’s surface,
which could be marine, riverine or wetland.

Berm: The sand accumulated at the mouth of a waterway
(river or creek).

Catchment: An extent of land where water from
precipitation drains into a waterway.

Dissolved Oxygen: Oxygen dissolved in water. Usually
measured in milligrams per litre (mg/l or ppm) but can also
be presented as percent saturation.

Electrical conductivity (EC): A measure of how well a
material accommodates the transport of electrical charge.
EC is used to estimate the concentration of dissolved salts.

Estuary: Semi-enclosed body of water where salt from the
sea mixes with freshwater owing from the land.

Estuary Management Support System (EEMSS):

A decision support database tool to inform arti cial
estuary mouth openings by considering the risks to social,
environmental and economic assets or values.

Ecological Vegetation Class (EVC): A component of

a vegetation classi cation system, grouping vegetation
communities based on oristic, structural, and ecological
features.

Estuary Water Level (EWL): Refers to the surface height
of water within the estuary.

Freshwater: Looking at estuaries, water with a low
salinity. Not necessarily potable or clear.

Halocline: An area of transition from lower to higher
salinity with increasing depth.

Hydraulic: Operated by, moved by, or employing water or
other liquids in motion. Studying the hydraulics of the
estuary will explain where the water moves and the way it
does within the estuary.

Hydrodynamics: The branch of science concerned with
the hydraulic properties of water and in this context, how
the water within the estuary moves based upon the
physical boundaries within the system such as bank
steepness and roughness, depth (bathymetry) and

bank width.

Index of Stream Condition (ISC): Standard measure of
river health in Victoria reported every six years.

Index of Estuary Condition (IEC): ~ Still at draft stage the
IEC will have a similar state-wide measure of estuary health
as that for wetlands (IWC) and rivers (ISC).

Land Subject to Inundation Overlay (LSIO): A ood
related town planning control.

Longshore sediment transport:  The general direction of
sand and sediment transport along the Victorian coastline
in west to east.

Marine: Of or pertaining to the sea: existing in or
produced by the sea.

Parameters: The different types of qualities that estuary
water is tested for can be termed parameters.

pH: A measure of how many H+ and OH- ions are in
solution giving us a measure of acidity or alkalinity on a
scale of 1-14, where less than 7 is acid, 7 is neutral, and
greater that 7 is alkaline.

Terrestrial: Belonging to the land rather than the sea or air
living or growing on land.

Saline: Water containing signi cant content of salt.

Salt wedge: The physical separation of marine and
riverine water within an estuary with the denser salty
marine water sitting beneath the riverine water and
forming a wedge.

Strati cation:  Water strati cation occurs when

water masses with different properties such as salinity
(halocline), oxygen (chemocline), density (pycnocline)
temperature (thermocline) form layers that act as barriers
to water mixing.

Threats: Something which may do harm to a value
or assets.

Turbidity: Visible cloudiness due to suspended material in
water causing a reduction in the transmission of light.

Tributary: A stream that ows to a larger stream or other
body of water.

Values: Things important to the community and
stakeholders.
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Appendix 1.

AFFENDIECES

Community values and aspirations

An online survey was created to capture broader
community and stakeholder input into the
development of the Estuary Management Plan.

The survey was made publicly available via Survey
Monkey and distributed through representatives from
the Department of Environment, Land, Water and
Planning (DELWP), the Department of Economic

Development, Job, Transport, and Resources (DEDJTR

- Fisheries), Parks Victoria, the Conservation Ecology
Centre, Colac Otway Shire (COS), Field and Game,
VRFish, the Corangamite CMA and the four
community representatives on the working group.
The survey asked respondents what they value about
the Aire River estuary, what they perceive to be the
greatest threats and the most important

management responses.

In total, there were 36 respondents from a diversity
of groups including community members, rural land
managers, local volunteers, local government and
state government/authority or agency representatives
as seen in Figure 1.

Results from the survey reiterated that the Aire River
estuary is a high use area, with many social,
economic and environmental values, as well as
multiple threats (including those that occur within the
immediate estuarine areas, as well as those that are
catchment based as noted in Figure 2).

The responses around the most important
management actions were grouped into the
following key themes:

» Tourism and people management

* Land use

« Environmental protection

» Management of estuary openings and ooding
Climate change

Cultural heritage and community.

The survey showed that 96% of respondents

were interested in learning more about the system.
The survey also highlighted a strong interest in

the establishment of an EstuaryWatch group for
the Aire River estuary with 40% of respondents
informing they would be interested in volunteering
through the EstuaryWatch program.

Figure 1. Sectors of the community represented
in the survey

Community member

Rural land manager

SURVEY @ Local volunteer or interest group

PARTICIPANTS @ Industry group
BACKGROUND

Local government

@ state government / authority
or agency

@ other

Figure 2. Potential threats to the health of the
Aire River estuary

‘ Litter and rubbish

Water quality issues
@ Agricultural practices

THREATS TO
THE HEALTH
OF THE
AIRE RIVER
ESTUARY

( J Forestry practices

Regime of artificial openings
@ Artificial structures
@ Climate change

Tourism
® Other
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Appendix 2:

History of arti cial estuary openings

Periodically a sand bar forms at the mouth of
the Aire River and the river becomes blocked,
causing inundation of the Aire valley, including
the privately owned agricultural land. Since
the 1950s until 2000, the Aire River Drainage
Committee, consisting of 17 rate paying
members, had been responsible for the
mechanical removal of the sandbar to reduce
the threat of oodwaters inundating the
agricultural lands.

In 2001 the responsibility for authorising works on
waterways in the Aire valley was vested with the _
Corangamite CMA. A permit to manage the opening
of the Aire River mouth has since been issued to
Parks Victoria.

AIRE RIVEREstuary Management Plar2015-2023

In 2013 the release of the Victorian Waterway
Management Strategy required waterway managers
to develop a Memorandum of Understanding (MOU)
to identify the roles and responsibilities and the
process for arti cial estuary openings. Work is
currently underway to prepare a MOU for the

Aire River estuary.

Historical arti cial opening otfo
the Aire River estuary (Pho
courtesy of RoS Denney)

Appendix 3:
EstuaryWatch

The EstuaryWatch Program is coordinated
through the Corangamite CMA (on behalf of the
Victorian Waterway Management Program) and
implemented through regional waterway
managers in partnership with the community.

The EstuaryWatch Program will continue to build on
its established and valued role as a key community
engagement program, connecting local communities
with waterway management. It will also continue to
enhance its program to provide credible, relevant and
accessible data to increase knowledge and inform
management decisions.

Over the next eight years, the management objective
for the EstuaryWatch Program is to increase the
knowledge of the community and waterway
managers to inform estuary management decisions
and encourage waterway stewardship.

It will achieve this by:

* increasing community participation in estuary baed
engagement events and monitoring activities

* increasing community knowledge and skills on
how to monitor estuary condition

* increasing the availability of reliable and relevant
estuary condition data and information to the
community and waterway managers

* increasing community awareness and knowledge
of estuary management and condition.

The EstuaryWatch Program will undertake the
following activities:

* establish, maintain and review estuary monitoring
sites, monitoring plans, information management
systems and partnerships in collaboration with the
community and waterway managers

* engage the community through estuary
monitoring, events and a variety of media
including publications, interpretative information
and displays.

The EstuaryWatch Program will be sustained into the
future through the ongoing implementation of
planning, monitoring, reporting, evaluation, research,
capacity building activities and coordination of
standards and processes.

EstuaryWatch activities will contribute to engaging
the community and collecting data and information
within priority estuaries across various waterway
management issues including:

* recreational use of waterways

* environmental water management

* riparian management

* water quality

* the river channel

* wetlands

* waterways in urban areas

* extreme events of ood and bush re

* invasive species management in waterways.

These waterway management issues and their related
policies and actions are de ned in the VWMS.
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Appendix 4: Adapting the Corangamite Appendix 5: The Distribution and Abundance
Region for Climate Change of ‘Blue Carbon’ within the Corangamite Region

Along with carbon sequestration options using
revegetation, the Corangamite CMA is also
looking at new and emerging options such as
The Corangamite region’s natural assets are unique soil carbon (e.g. biochar) and blue carbon.
— but what will they look like in the future?

The Corangamite CMA is managing a project What will the region look like under
that is working to address the impact of climate climate change?
change on the regions natural ecosystems.
This project will also guide adaptation and
mitigation actions, as well as identify priority it ted that te ) " i .
; o lti ature wi inu

landscapes for carbon sequestration. in;s;gg ?nea“ seasorr?s e_r inl(J:ISd\?;]g irc])grenhiwodays Blue carbon habitats, including saltmars_hf mangroves
AR A AL A A L R R R R R RY - : : and seagrass meadows present a promising option

* There is likely to be less rainfall — but with more for the region. Corangamite CMA is working closely
Background intense rainfall events with Deakin University to explore these opportunities
The Corangamite CMA is working in consultation * Sea levels are expected to rise, and and build knowledge in this area.
with a range of stakeholders to develop the
Corangamite Natural Resource Management

* There is expected to be an increase in extreme
natural events such as bush res and oods

Government e e se poret o e o' (Gorse, . etal, 2015), A
_ ) (Photo courtes)

completion in June 2016. It provides direction for This creates the need for us to know exactly how Peter Macreadie)

managing the impacts of climate change on the vulnerable the region’s natural assets are to the

regions natural assets. potential impacts of climate change. Decision making

for this project will be based on a recently completed
spatial climate change impact assessment that
* Provide regional information on the predicted considers multiple natural assets and threats using
changes in climate and its likely impact on the current research.
region’s natural assets

The project will:

* Provide guidance to the Corangamite CMA
and other regional NRM agencies to develop
adaptation and mitigation actions to address
the impact of climate change on our region’s
natural ecosystems

Birds eye view of
Aire River estuary

. L . ; i the
* Identify priority landscapes for carbon plantings Carbon in sediment on

. . i odplain (Photo
and other methods, as well as strategies to build iiﬁ‘ggj of T
landscape integrity

* Provide guidance for regional decision-making,
community engagement and research needs,
to improve understanding of the impact of
climate change.

Project Outcomes

The key output of this project will be an easy to
access web portal that hosts project information,
will include geographic and topic search lters
and have the ability for regular updates as new
information becomes available. The portal will
provide community groups and stakeholders the
ability to plan and develop projects based on
current climate change information.

Lower estuary adjacent to the
Aire River camp ground
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Cover: Ajre River
estuary entrance

Corangamite CMA worked in partnership with multipleagencies drafting this eight-year estuary
management plan. This group will work together to giide its release and implementation.



