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1. Background
Several major projects have been conducted in recent years to ease traffic congestion in the bayside
suburbs of south-eastern Melbourne. This review relates to a current proposal to build a four-lane
freeway to connect the Mornington Freeway with the Dingley Bypass through the City of Kingston.
The proposed route of the new freeway runs close to several wetlands and areas of native
vegetation known to have high biodiversity values. These include the Edithvale-Seaford wetlands
(listed under the Ramsar Convention for wetlands of international significance), Braeside Park and a
series of nearby wetlands associated with a recent residential development (Waterways) and an
industrial estate (Woodlands Industrial Estate).
Edithvale wetlands, Braeside Park wetlands and Woodlands Industrial Estate wetlands are part of
the Carrum Wetlands Important Bird Area (IBA, now called Key Biodiversity Area, KBA), along with
nearby areas such as Boundary Road Wetland, PARCS Wetland and the Eastern Treatment Plant
(Figure 1). The Important Bird and Biodiversity Areas program is an international non-governmental
conservation scheme led by BirdLife International Partners, such as BirdLife Australia. The program
recognises sites of international importance for bird conservation that are small enough to be
practical targets for conservation management, but large enough to meet global IBA criteria (BirdLife
Australia 2016). The Carrum Wetlands IBA was assessed as meeting those criteria as it regularly
supports more than 1% of the world populations of Sharp-tailed Sandpiper Calidris acuminata (05839 individuals), Blue-billed Duck Oxyura australis (0-510) and Chestnut Teal Anas catanea (0-1962)
and is an important refuge for the endangered Australasian Bittern Botaurus poiciloptilus (BirdLife
Australia 2016).

Figure 1. Wetlands forming the Carrum Wetlands Important Bird Area, including those within the
current Subject Area.
Because of the high biodiversity values of these sites, the Victorian Minister for Planning requested
an Environment Effects Statement for the project in 2017 (under the Environment Effects Act 1978).
In addition, the Commonwealth Minister for the Environment and Energy determined that the
project required approval under the Environment Protection and Biodiversity Conservation Act 1999
due to the potential cumulative impact on the wetlands, listed threatened species and migratory
species. The EES also assesses and considers impacts on Matters of National Environmental
Significance under the Environment Protection and Biodiversity Conservation Act 1999.The EES was
produced by WSP for the Victorian Major Road Projects Authority.
Various stakeholders now have the opportunity to respond to this EES. The City of Kingston is an
important stakeholder, representing the interests of its 151,000 residents. This review was
requested to help the City of Kingston respond to the EES in relation to fauna, especially birds. In
particular, special consideration was sought about likely flight paths of birds in relation to the
proposed freeway.

2. Expert Evidence Information
This review is prepared from the perspective of Richard Loyn (Eco Insights), who has special
expertise in birds (including waterbirds), habitat management and the roles of citizen science in
providing data on birds and other wildlife, with input from others including Andrew Silcocks (BirdLife
Australia).
This report has been prepared in accordance with the Planning Panels Victoria (PPV) “Guide to Planning
Expert Evidence”. The content requested is outlined below:
(a) Name and address:
Richard Loyn, Eco Insights, PO Box 283, Beechworth VIC 3747
(b) Expert's qualifications, experience and area of expertise
Qualifications: MA (Natural Sciences), Cambridge University, UK
Experience: 45 years experience as an applied ecologist specialising in the ecology of forests, fire and
wetlands. Special interests in wildlife conservation to meet the needs of people as well as native birds
and mammals, and working with government and non-government organisations to achieve common
objectives (see CV, Appendix 1).
Awards: D.L. Serventy Medal 2014 (top award for Australasian ornithology); David Ashton Awards for
Biodiversity Research (twice as lead researcher, and twice as team member).
(c) Expertise to make this report
My special areas of expertise relevant to the instructions include:
Wetland ecology;
Habitat requirements of waterbirds, and dynamics of waterbird populations;
Collecting and using data from amateur naturalists
I have broad knowledge of mitigating measures used in road design, but do not have detailed knowledge
of these measures or their effectiveness.
I visited the Subject Area on 1/2/19 (Waterways and Woodlands) and 5/2/19 (Braeside), and conducted
waterbird counts at those locations. Andrew Silcocks and Des Lucas (Parks Victoria) accompanied me at
Braeside on 5/2/19. AS has extensive experience of all the wetlands in the Subject Area, and he manages
the national bird database (Birdata) for BirdLife Australia. Des Lucas is chief ranger for PV for Parks in this
area.
(d) Reference to any private or business relationship between the expert witness and the party for
whom the report is prepared
None, other than the current engagement.
(e) All instructions that define the scope of the report (original and supplementary and whether in
writing or oral)
Instructions that define the scope of the report are provided in Appendix 4.

(f) The facts, matters and all assumptions upon which the report proceeds
These are described in the EES.
(g) Reference to those documents and other materials the expert has been instructed to consider or
take into account in preparing his or her report and the literature or other material used in making
the report
As requested, I have focused mainly on the biodiversity section of the EES, and especially those relating
to waterbirds. This involved reviewing Chapter 10 (biodiversity) and associated documents (Appendix C,
Flora & Fauna main report and Appendices). I have also examined Chapter 16 (surface water) and
selected other sections of the EES.
(h) The identity and qualifications of the person who carried out any tests or experiments upon which
the expert relied in making the report.
I have relied on the published materials as described above (h) as well as discussions with selected people
with special local knowledge of the local bird fauna. This included Mike Carter (well-known local birder);
Andrew Silcocks (Database Manager for Birdlife Australia, with personal knowledge of the Subject Area)
and Des Lucas (Chief Ranger for Braeside and other PV Parks in this area). These discussions were made
by phone (MC, AS), email (AS, DL) and a site visit (with AS and DL to Braeside Park on 5/2/19). AS
provided monthly bird counts for Edithvale, Waterways and Woodlands, collected by voluntary observers
as part of a BirdLife Australia project commissioned and partly funded by Melbourne Water. AS made
further contributions to this report through his personal knowledge of the Subject Area and its birds, and
the ecology of bitterns in the Subject Area and elsewhere. AS reported a personal communication from
Steve McDonald about bitterns spending the summer at Braeside in 2006-07.
(i) Statement of the expert
Provided in Section 4 of this report.
(j) A signed declaration by the expert
With respect to my instructions, I have made all the inquiries that I believe are desirable and
appropriate and that no matters of significance which I regard as relevant have to my knowledge been
withheld from the PPV.
Sincerely,

Richard H. Loyn
3. Peer Review
3.1. Strengths of biodiversity assessment
The biodiversity chapter in the EES (Chapter 10) summarises a significant amount of information
compiled by WSP. The report was prepared using data publicly available on government websites
(primarily the Victorian Biodiversity Atlas) and Birdlife Australia’s database (Birdata), supplemented
by site visits and a review of mainly grey literature, including reports by consultants such as Biosis
and Ecology Australia.

The EES focuses strongly on threatened fauna and flora species and threatened vegetation
communities, as these are the subjects of legislative concern. It also assesses likely effects of road
development on the ecological character of the area, acknowledging that common species also
contribute to the ecological character of each area (and hence to ecological services and amenity
values).
The proposed freeway will be adjacent to three of the areas of potential concern (Braeside Park,
Woodlands Industrial Estate Wetlands and Waterways) and further from the Edithvale wetlands (0.7
km). Hence the main effects of the freeway are likely to be greater on the first three areas than on
the Edithvale-Seaford wetlands, despite the higher biodiversity values and status of the latter area
(which is Ramsar-listed).
However, the EES recognises that birds move between all these areas and other areas in their
vicinity (e.g. the Eastern Treatment Plant and Seaford wetlands, several km south of the Subject
Area). Hence there may be flow-on effects across all four areas and more broadly in the region. The
authors made useful systematic observations about movements of birds between Braeside and the
Woodlands Industrial Estate wetlands, and between Braeside and Waterways, but with limited time
they could not have been expected to glean as much information as they would have done by talking
to local observers.
The authors have succeeded in identifying most or all of the threatened species that are known to
have occurred in all of the four areas mentioned above. Their list also includes a number of species
known to migrate within Australia or between continents, as such species may be listed on
international treaties with Japan (JAMBA), China (CAMBA), the Republic of Korea (ROKAMBA) and
the European Union (Bonn Convention). The Bonn Convention makes general reference to
migratory birds, which can be problematic as many species make migratory journeys in parts of their
range and not others. The main transcontinental migrants using these wetlands are shorebirds,
many of which breed in Arctic tundras of norther Asia or Alaska (or other habitats in northern Asia),
migrating to Australia for the austral summer.
The authors have also done a good job in documenting risks during construction and operation of
the freeway, and suggesting mitigating actions to reduce those risks. One of their team (Rodney van
der Ree) is a widely recognised expert in the field of road ecology, and the report benefits from his
knowledge of practical mitigating measures, especially in relation to maintaining habitat continuity
for mammal and frog species, and using multi-function barriers to reduce impacts of noise, light
pollution and collision risk efficiently.
Having recognised these major positive features, some shortcomings in the report are also evident,
as outlined below. Some of them are common shortcomings in environmental assessments of this
nature.
3.2. Shortcomings in biodiversity assessment
3.2.1. The authors do not seem to have consulted widely with local people who may have special
knowledge of these areas and their birdlife in particular. Urban open spaces are often visited by
many passionate and knowledgeable naturalists, who make detailed records of birds and other
fauna that they encounter.

The authors have consulted with a few people, and they mention the monthly waterbird counts that
have been done at each of these areas, but they appear to have used the data mainly to compile
species lists as an adjunct to data in the main public databases (e.g. VBA, Birdata, Atlas of Living
Australia and eBird). They have missed the opportunity to make fully effective use of local
information in describing the ecological character of the areas. For example, it is important to know
how regularly each species has been found, and how their numbers vary over time, and what
habitats they use when they are in the area. Local observers can often provide such additional
information about the behaviour of birds, their choice of habitats and flight patterns within each
area, all of which are relevant to road design. Local observers often have important knowledge
about changes in bird populations or habitat use, and the dynamics of the environment over long
time-scales. Local observers have a distinct perspective on what species are important to the local
community, and what species are important in broader contexts (state or national).
We have tried to go some way in remedying these shortcomings by talking to selected people with
knowledge of the area, and tabulating summarised data from monthly counts (Appendix 1). 3.2.2.
The authors appear to have misconceptions about a few species.
One of the most important is the idea that cryptic water birds (crakes, rails and bitterns) are likely to
do most of their local movements by walking along ditches and drains (e.g. p214). It is true that
most of their feeding is done in this way, but all these species also make long-distance flights, and
are capable of flying between wetlands in a system such as this. Australasian Bitterns have often
been seen flying between Braeside Park and the Woodlands Industrial Estate wetlands, and often
make such flights when disturbed from one of these areas at any time of day (A.Silcocks pers.
comm.). At least one similar species overseas (the Eurasian or Great Bittern Botaurus stellaris in UK)
is known to make regular flights between feeding and roosting habitats at dusk and dawn (White
2006).
Bitterns do not fly as high as ibis and cormorants often do, but they fly strongly over open country
(at heights of 3-20m above the ground), making them especially vulnerable to potential collisions
with tall fast-moving trucks on a new freeway. Although bitterns typically forage for frogs and fish
among reeds and other dense aquatic vegetation, they are also sometimes seen in tall dry grassland
and stands of Pale Knotweed Persicaria lapathifolia, where they have been seen catching introduced
mice (House Mouse Mus musculus) near the ETP, with little effort to conceal themselves (Mike
Carter pers. comm.). The high concentrations of mice at that site were considered to have been
attracted by stands of seeding Knotweed (Mike Carter pers. comm.). Most of their local flights are
likely to be made by day, but satellite tracking of birds from the Riverina show that longer-distance
flights can be made both by day and by night (A. Silcocks pers. comm.).
Hence it seems that bitterns are likely to make frequent flights between Braeside and Woodlands
(and perhaps Waterways), passing low over the new freeway.
A dead Australasian Bittern was found under powerlines near the ETP in 2018 (Mike Carter pers.
comm.), showing that this species is vulnerable to collisions with low-level infrastructure.
Crakes and rails are rarely seen making long flights by day, but clearly make long flights at night, as
most species turn up regularly at particular wetlands when water levels become suitable. One of the
local species (Baillon’s Crake Porzana pusilla) is a summer migrant to Victoria from more northerly

states, and another local species (Spotless Crake Porzana tabuensis) has successfully colonised many
volcanic islands in the Pacific Ocean, showing that these species can make long sustained flights over
hostile habitats. All crakes and rails come and go from small wetlands as water levels changes, and
they would be expected to make such movements between wetlands in the current area, probably
by nocturnal flights, when they could be at risk from collisions with vehicles or power-lines.
From all this, it can be concluded that more attention needs to be given to the design of Multi
Purpose Fauna Barriers between these wetlands, and especially between Braeside and Woodlands,
with special reference to reducing collision risk for bitterns and other species.

3.2.3. The authors rightly focus on Australasian Bittern as a species of key concern, as the general
area is believed to support a wintering population of up to 14 individuals (Ecology Australia 2016)
and the world population is estimated as only 1,000-2,500 birds (Garnett et al. 2010). They are also
correct in saying that there has been no proof that the species breeds locally (and 40% of breeding
pairs are believed to nest in rice paddies in the Riverina of southern New South Wales).
However, there is anecdotal evidence that Australasian Bitterns may have attempted to breed
locally in at least one recent year, as individuals were seen on a number of occasions through the
spring and summer 2006-07, and we have heard reports that one was heard giving its territorial
booming call at dusk on several occasions (Steve McDonald, pers. comm.). This raises the possibility
that the species may attempt to breed in future years, and should be considered as a potential
breeding species. We note that Australian Little Bitterns Ixobrychus dubius (a much smaller and
more cryptic species, arguably less threatened but little known) has bred on at least two occasions at
the Woodlands Industrial Estate wetlands (2014 and 2017) (A. Silcocks pers. comm.).
Both bittern species have low-pitched territorial calls (a deep boom and a frog-like croak
respectively), and traffic noise could be a negative influence, to a greater extent than other species.
This point was not raised in the EES, and should be considered further in designing Multi Function
Fauna Barriers to reduce noise levels in the key wetlands of Braeside, Woodlands and Waterways.
3.2.4. Not enough attention has been given to the dynamics of the habitats and bird populations in
the area. Many waterbirds come and go as water levels change, and many inland-breeding species
can be expected to leave the area entirely to breed at ephemeral inland wetlands when they fill with
water.
Flocks of migratory shorebirds (e.g. Sharp-tailed Sandpiper and Curlew Sandpiper Calidris ferruginea)
will feed at specific wetlands when water levels are shallow enough to allow wading or provide wet
muddy shores, but not when they are too full. Artificial wetlands often provide excellent habitat for
shorebirds in the early stages after they have been created, but soon become too heavily vegetated
to support these species (instead attracting smaller numbers of species that forage mainly among
vegetation, e.g. snipe).
This emphasises the need to consider all the wetlands as part of a much larger dynamic system.
More information on habitat needs of shorebird species and other waterbirds of special interest is
provided in Appendix 3.

3.2.5. Habitats and bird populations also change on longer time scales, and very substantial changes
have occurred in Melbourne’s fauna over the past two centuries (e.g. Loyn and Menkhorst 2012;
Menkhorst and Loyn 2012). Some of the mammal and bird species whose records were mapped in
the EES have not been found in the area for over a century (e.g. Eastern Quoll Dasyurus viverrinus,
Spot-tailed Quoll Dasyurus maculatus and Ground Parrot Pezoporus wallicus) and others have
dropped out more recently (e.g. Southern Brown Bandicoot Isoodon obesulus, Hooded Robin,
Regent Honeyeater and Grey-crowned Babbler). Other species have increased in recent years,
notably Grey-headed Flying-fox Pteropus poliocephalus, Rainbow Lorikeet Trichoglossus
haematodus, Crested Pigeon Ocyphaps lophotes, Little Corella Cacatua sanguinea and Freckled Duck
Stictonetta naevosa. A general pattern emerges, with the bird fauna taking on more of the character
of arid Australia in recent decades.
In this context, we counted 75 Freckled Ducks on the Braeside wetlands on our visit in February
2019, and nine Pink-eared Duck including a pair with a duckling. Both species are generally
considered to be inland breeders, and such high numbers of Freckled Duck and breeding by Pinkeared Duck would have been considered extraordinary before the last decade or so.
It would have been helpful to acknowledge the changes that have occurred, and the likelihood that
similar changes will occur in future as bird and mammal populations respond and adapt to an array
of natural and human-induced changes including climate change.
3.2.6. Several issues arise with the species lists provided, though all are minor and do not have
implications for road design. Some species disappeared from the Melbourne area decades or
centuries ago, as discussed above, while others have colonised or increased more recently. A few
records deserve further scrutiny, to check that they were correctly identified (e.g. Red-chested
Button-quail Turnix pyrrothorax in February 2000; Orange-bellied Parrot Neophema chrysogaster in
January 1977) and were wild birds rather than escapees (e.g. Major Mitchell’s Cockatoo Cacatua
leadbeateri in 1979; Regent Parrot Polytelis anthopeplus). Records of Speckled Warbler Cthonicola
sagittata and Diamond Firetail Stagonopleura guttata also need checking (they are certainly absent
now). “Sea birds” is not the right heading for the group of gulls and mainly terns that follows, as
some of them have a strictly coastal distribution (e.g. Pacific Gull Larus pacificus and Fairy Tern
Sternula nereis), and others use freshwater wetlands as well as the coast (e.g. Silver Gull
Chroicocephalus novaehollandiae and Whiskered Tern Chlidonias hybrida): none of the species listed
are true seabirds (using pelagic waters as their main habitat). [As an aside, gulls of any sort seem
remarkably rare at Braeside, Woodlands and Waterways, and none were seen on our brief visits.]
Comments are made that two species of migratory shorebird “have not been found nesting” locally:
this would hardly be expected as their breeding range is thousands of kilometres away in northern
Asia. Some birds on the list are clearly vagrants to this area (e.g. Diamond Dove Geopelia cuneata,
report ed by the WSP team) and do not deserve explicit attention in designing the road.
3.2.7. More importantly, with extensive and complex data such as has been compiled here, it is
always a challenge to focus on the most important issues for the matter at hand (road design,
construction and operation in this case). The authors selected four nationally threatened fauna
species for analysis using EPBC Act criteria (Australasian Bittern, Australian Painted Snipe Rostratula
australis, Curlew Sandpiper and Grey-headed Flying-fox), and elsewhere in the report they give

other lists of species needing attention, including some that are considered threatened in Victoria
but not nationally (e.g. Lewin’s Rail Lewinia pectoralis and Freckled Duck).
We agree that Australasian Bittern is the species in greatest need of attention in designing,
constructing and operating this road, because the area supports a significant number of birds
compared with the low world population. We also agree that national listing should not be the main
criterion for special consideration. Species that occur regularly in the area (e.g. bitterns, crakes and
rails), or in substantial numbers (e.g. Sharp-tailed Sandpiper, Latham’s Snipe Gallinago hardwickii
and Freckled Duck) deserve greater consideration than those that are vagrants (e.g. Australian
Painted Snipe).
A few mammal and bird species that are not listed as threatened, are nevertheless of considerable
interest to local people. In this context, it was mentioned to us that Braeside Park supports a
healthy population of Echidnas Tachyglossus aculeatus, and also that it is a regular breeding site for
Great Crested Grebes Podiceps cristatus (which are locally distributed in the region) (Mike Cater &
Des Lucas pers. comm.). Submissions from local residents show that they place a high value on
healthy waterbird populations.
Although each species has its own subtle habitat preferences, many can be considered together in
terms of implications for road design and operation. Hence it is useful to consider shorebirds as a
group (focusing on those that gather in flocks on open wetlands containing shallow water); snipe as
another group (including the transcontinental migratory Latham’s Snipe and the much rarer
Australian-breeding Australian Painted Snipe) as species that favours shallow partly vegetated
wetlands; bitterns, crakes and rails as another group that favours densely vegetated wetlands; and
waterfowl as another group favouring wetlands with open water and surrounding vegetation as well
as logs and banks for roosting. If special attention is given to particular species, it should also be
seen that measures to protect each species should have application for the broader group, thus
helping to maintain the ecological character of the wetlands.
3.3. Issues with recommendations
The following issues arise with some of the recommendations made in various sections of the EES.
3.3.1. The biodiversity report includes a useful review of international literature about road effects,
which have reported at distances up to 2580m (Benitez-Lopez et al. 2010), though thresholds are
usually considered over shorter distances (e.g. 300m). It is often difficult to attribute these effects
to specific causes such as traffic collisions, noise, light, pollution or changes in hydrology. However,
we note that the Ramsar-listed Edithvale wetlands are only 700m from the proposed road, and
perhaps more attention should be given to possible effects on those wetlands. As the whole area
already has a high level of road traffic, the most likely extra effects may be (1) changes to surface
water regimes and (2) changes to patterns of bird movement between habitats at each site.
3.3.2. The chapter on surface water (Chapter 16) makes various recommendations with a strong
focus on protecting wetlands from toxic runoff. For many waterbirds (and especially migratory
shorebirds) the main need is to maintain water regimes that involve cycles of wetting and drying,
producing shallow water and muddy shoreline habitats at appropriate times of year (especially in
summer when these birds are most numerous). More emphasis should be given to maintaining

suitable water regimes. Wetlands become unsuitable for most shorebird species if vegetation
becomes dense (as it usually does when water levels are kept at high levels), so that aspect also
needs to be considered.
3.3.3. The biodiversity report and other sections of the EES recommend use of multi-function
barriers to reduce ambient noise and light, and to deter birds from flying into traffic. The height
recommended for these barriers is 2m in some areas and 1m in other areas. These seem far too low
to reduce the risk of birds such as bitterns colliding with large fast-moving trucks. More work should
be done to design multi-function barriers which achieve that objective, with a special focus on the
known and likely flight paths of Australasian Bitterns and other waterbirds (including crakes, rails
and shorebirds, noting that shorebirds may fly in large flocks). We recommend that further detailed
design work be done involving engineers and ecologists with local knowledge of the behaviour of
Australasian Bitterns, shorebirds and other waterbirds.
From our observations, some of the most valuable wetlands close to the proposed freeway are on
the western edge of Braeside Park, the eastern edge of the Woodlands Industrial Estate and the
southern edge of Waterways. Multi-function barriers where the freeway passes close to these sites
will be valuable for reducing noise and reducing collision risks. This has been partly considered in
the current design but may need strengthening, as mentioned above.
3.3.4. In relation to traffic noise, some birds adapt to living in noisy environments as long as there is
good habitat, and it is not possible to specify thresholds for tolerable noise levels. Reductions in bird
populations have been reported at varying distances from major roads, as described in the EES.
Different fauna species can be affected by traffic noise at varying distances and in varying ways
(Forman and Alexander 1988; van der Ree et al. 2015). For example, birds and frogs have been
found to increase the pitch of their calls in urban environments (Shabbekoom and Peet 2003;
Brumm 2004; Fuller et al. 2007; Parris et al. 2009). Hence birds that rely on low-pitched calls (e.g.
bitterns) may be sensitive to disturbance from traffic noise. Anything likely to reduce traffic noise on
the major wetlands is likely to be beneficial for those species. Solid high barriers are likely to be
more effective than low barriers in reducing traffic noise in nearby wetlands.
3.3.5. Multi Function Fauna Barriers are the main recommended option for protecting birds from
traffic collisions. Several aspects of these barriers deserve further consideration, principally related
to their height. There appears to be little published information about the relative effectiveness of
different designs (van der Ree yet al. 2015), and the present author does not claim expertise in this
area. However, several points need to be made.
It is intuitive that high barriers will be more effective than low barriers in reducing collision risk,
especially if those barriers are at least as high as the vehicles using the road, as they will deflect bird
flight out of the danger zone. The highest vehicles likely to be using the roads are semi-trailers, with
a mean height of 4.3 m (for the trailer and exhaust).
Conversely, there may be some risk of birds colliding with the barriers themselves, and such risks
might be proportional to their height. However, birds do not generally fly into stationary solid
objects. Hence these risks are considered unlikely as long as sensible design decisions are made, e.g.
ensuring that the barriers are clearly visible and non-reflective. Translucent barriers may be

acceptable if they are strongly coloured so that birds see them clearly and do not perceive
misleading reflections of nearby vegetation or water.
Another potential disadvantage of high barriers is that they may conceal moving traffic from lowflying birds, perversely increasing collision risk if they drop height soon after passing over the
barriers. The possibility of perverse outcomes of this sort needs to be discussed further, through
conversations involving engineers and ecologists with good knowledge of local birds (especially
bitterns) and broad experience of road design.
Natural barriers such as planted trees are often recommended in road design (van der Ree et al.
2015), and the main drawback is that they take many years to grow to the desired height.
Permeable barriers such as poles or nets can help deflect bird flight but are likely to be less effective
than solid barriers, both in deflecting flight and attenuating noise.
3.3.6. The EES contains several recommendations for monitoring the effectiveness of the proposed
mitigating measures. The most important desired biodiversity outcome is to maintain the value of
the whole area as a habitat for native flora and fauna. In terms of birds, the crucial need is to
maintain its value as habitat for waterbirds, and especially bitterns, crakes and rails, snipe,
waterfowl (e.g. Freckled Duck) and shorebirds (recognising that the latter make intermittent use of
each area depending on water levels and vegetation). Hence continuing counts of waterbirds
represent the most important measure needed to monitor these outcomes. The current program of
monthly waterbird counts provides a solid basis for this monitoring.

3.4. General Conclusions and Recommendations
The EES provides an assessment of previous work in these areas, and recommendations for road
design, construction and operation. The biodiversity section would have benefitted from more
consultation with local observers, and more considered use of existing data on waterbird numbers at
the main wetlands involved.
In terms of road design, the following key recommendations have been made from this review:
3.4.1. More consideration should be given to the known and likely flight paths of Australasian
Bitterns and other waterbirds.
3.4.2. Further detailed design work should be done on Multi Function Fauna Barriers in relation to
bird flight paths, so that they effectively protect bitterns and other species from traffic collisions and
reduce effects of noise on local bird populations. [These MFFBs will also help reduce effects of noise
and light pollution on local amenity for residents and park visitors, as well as birds and other
wildlife.]
3.4.3. This design work should involve collaborative conversations involving engineers and ecologists
with local knowledge of the behaviour of Australasian Bitterns, shorebirds and other waterbirds, and
broad knowledge of road design and Multi Function Fauna Barriers.
3.4.4. Design of these MFFBs should also aim to minimise the possibility of perverse effects arising
from unfortunate choice of barrier heights or unsuitable materials resulting in direct collisions. (For

example, use of reflective or transparent materials should be avoided for the barriers, and care
should be taken that perverse outcomes do not arise from concealing traffic to flying birds.).
3.4.5. More work is needed to reduce effects of noise on waterbird populations in nearby wetlands. .
3.4.6. More attention should be paid to the needs of threatened or near-threatened species that
make regular use of these wetlands in substantial numbers. e.g. Latham’s Snipe and Freckled Duck,
as well as the key threatened species already mentioned.
3.4.7. It will be useful to consider birds in broad groups that favour particular habitats (e.g. bitterns,
crakes & rails, shorebirds, waterfowl).
3.4.6. More work is needed to ensure that water regimes in nearby wetlands (including Edithvale)
are not affected adversely by disruptions to cycles of wetting and drying.
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Appendix 1. Monthly counts of birds at Edithvale, Woodlands and Waterways 2004-18.
These data were collected by voluntary birders as part of a BirdLife Australia project for Melbourne
Water. Similar data were collected for Braeside but were not available. Species are listed in
taxonomic order. Notable records are highlighted.
Table 1. Edithvale.
Common Name
Scientific Name
Number of counts:
Magpie Goose
Anseranas semipalmata
Blue-billed Duck
Oxyura australis
Malacorhynchus
Pink-eared Duck
membranaceus
Cape Barren Goose
Cereopsis novaehollandiae
Black Swan
Cygnus atratus
Australian Shelduck
Tadorna tadornoides
Hardhead
Aythya australis
Australasian Shoveler
Spatula rhynchotis
Pacific Black Duck
Anas superciliosa
Grey Teal
Anas gracilis
Chestnut Teal
Anas castanea
Freckled Duck
Stictonetta naevosa
Musk Duck
Biziura lobata
Australian Wood Duck
Chenonetta jubata
Stubble Quail
Coturnix pectoralis
Brown Quail
Synoicus ypsilophora
Australasian Grebe
Tachybaptus novaehollandiae
Hoary-headed Grebe
Poliocephalus poliocephalus
Great Crested Grebe
Podiceps cristatus
Rock Dove
Columba livia
Spotted Dove
Streptopelia chinensis
Common Bronzewing
Phaps chalcoptera
Brush Bronzewing
Phaps elegans
Crested Pigeon
Ocyphaps lophotes
Horsfield's BronzeCuckoo
Chalcites basalis
Fan-tailed Cuckoo
Cacomantis flabelliformis
Pallid Cuckoo
Heteroscenes pallidus
Tawny Frogmouth
Podargus strigoides
Fork-tailed Swift
Apus pacificus
Lewin's Rail
Lewinia pectoralis
Buff-banded Rail
Hypotaenidia philippensis
Australian Spotted
Crake
Porzana fluminea
Baillon's Crake
Zapornia pusilla

Mean
186.00
0.67
4.31

Max

Counts as %

8
25

46.2
65.1

1.83
0.02
52.89
0.44
11.81
11.94
34.10
38.59
87.34
2.56
1.54
1.93
0.02
0.05
7.23
19.29
0.08
0.62
55.18
0.11
0.01
7.71

104
3
304
15
215
174
272
428
462
75
8
52
1
4
52
157
3
14
178
2
2
89

5.4
0.5
93.5
9.7
63.4
61.3
95.7
77.4
93.5
15.1
72.0
24.2
1.6
2.2
84.9
83.9
5.9
16.7
100.0
9.7
0.5
81.2

0.42
0.05
0.04
0.04
0.13
0.03
0.32

5
1
1
2
25
1
5

25.3
4.8
3.8
2.2
0.5
3.2
19.9

1.18
0.72

39
19

23.1
18.8

Spotless Crake
Purple Swamphen
Dusky Moorhen
Black-tailed Native-hen
Eurasian Coot
Red-necked Avocet
Black-winged Stilt
Black-fronted Dotterel
Masked Lapwing
Red-kneed Dotterel
Australian Painted
Snipe
Sharp-tailed Sandpiper
Curlew Sandpiper
Long-toed Stint
Red-necked Stint
Pectoral Sandpiper
Latham's Snipe
Common Greenshank
Wood Sandpiper
Marsh Sandpiper
Silver Gull
Pacific Gull
Caspian Tern
Whiskered Tern
White-winged Black
Tern
Common Tern
Crested Tern
Australian Pelican
Australasian Bittern
Australian Little Bittern
Nankeen Night-Heron
Cattle Egret
White-necked Heron
Great Egret
Intermediate Egret
White-faced Heron
Little Egret
Australian White Ibis
Straw-necked Ibis
Yellow-billed Spoonbill
Royal Spoonbill
Glossy Ibis

Zapornia tabuensis
Porphyrio porphyrio
Gallinula tenebrosa
Tribonyx ventralis
Fulica atra
Recurvirostra novaehollandiae
Himantopus leucocephalus
Elseyornis melanops
Vanellus miles
Erythrogonys cinctus

0.64
91.81
5.51
0.15
127.10
0.32
23.09
2.16
5.54
2.99

8
502
117
5
880
23
237
40
47
155

33.3
97.8
72.0
8.1
90.3
1.6
53.2
59.1
84.9
21.5

Rostratula australis
Calidris acuminata
Calidris ferruginea
Calidris subminuta
Calidris ruficollis
Calidris melanotos
Gallinago hardwickii
Tringa nebularia
Tringa glareola
Tringa stagnatilis
Chroicocephalus
novaehollandiae
Larus pacificus
Hydroprogne caspia
Chlidonias hybrida

0.01
165.06
0.26
0.01
0.29
0.13
6.54
0.09
0.17
0.46

1
5006
26
2
15
8
60
4
5
27

1.1
28.5
4.8
0.5
5.4
5.9
50.5
5.9
8.6
5.4

10.87
0.23
0.03
11.30

150
4
2
183

92.5
12.4
2.7
29.0

0.01
0.01
0.01
1.19
0.84
0.09
0.65
0.11
0.34
0.60
0.02
4.92
0.03
5.87
7.18
0.99
1.36
0.45

1
1
1
18
8
3
46
4
7
9
1
76
2
145
76
12
14
24

0.5
0.5
0.5
40.9
40.1
5.7
8.6
7.5
15.6
32.8
1.6
95.7
2.7
63.4
79.6
34.4
47.8
7.0

Chlidonias leucopterus
Sterna hirundo
Thalasseus bergii
Pelecanus conspicillatus
Botaurus poiciloptilus
Ixobrychus dubius
Nycticorax caledonicus
Bubulcus ibis
Ardea pacifica
Ardea alba
Ardea intermedia
Egretta novaehollandiae
Egretta garzetta
Threskiornis moluccus
Threskiornis spinicollis
Platalea flavipes
Platalea regia
Plegadis falcinellus

Little Pied Cormorant
Great Cormorant
Little Black Cormorant
Pied Cormorant
Australasian Darter
Black-shouldered Kite
Little Eagle
Swamp Harrier
Spotted Harrier
Brown Goshawk
Collared Sparrowhawk
White-bellied Sea-Eagle
Whistling Kite
Barn Owl
Southern Boobook
Sacred Kingfisher
Laughing Kookaburra
Nankeen Kestrel
Australian Hobby
Brown Falcon
Peregrine Falcon
Cockatiel
Yellow-tailed BlackCockatoo
Galah
Long-billed Corella
Little Corella
Sulphur-crested
Cockatoo
Red-rumped Parrot
Crimson Rosella
Eastern Rosella
Blue-winged Parrot
Musk Lorikeet
Little Lorikeet
Rainbow Lorikeet
Superb Fairy-wren
Noisy Friarbird
New Holland
Honeyeater
White-eared
Honeyeater
White-naped
Honeyeater
Eastern Spinebill
Spiny-cheeked

Microcarbo melanoleucos
Phalacrocorax carbo
Phalacrocorax sulcirostris
Phalacrocorax varius
Anhinga novaehollandiae
Elanus axillaris
Hieraaetus morphnoides
Circus approximans
Circus assimilis
Accipiter fasciatus
Accipiter cirrocephalus
Haliaeetus leucogaster
Haliastur sphenurus
Tyto alba
Ninox boobook
Todiramphus sanctus
Dacelo novaeguineae
Falco cenchroides
Falco longipennis
Falco berigora
Falco peregrinus
Nymphicus hollandicus

6.21
0.20
1.37
0.01
0.04
1.08
0.02
2.61
0.01
0.76
0.12
0.02
0.20
0.02
0.01
0.13
0.02
0.28
0.39
0.06
0.04
0.03

48
5
50
1
1
8
1
9
1
5
2
1
5
1
1
6
1
3
3
2
1
3

93.5
15.6
28.5
1.1
3.8
58.6
2.2
90.3
0.5
50.0
11.3
1.6
16.1
1.6
0.5
7.5
1.6
24.2
28.5
5.4
3.8
2.2

Zanda funereus
Eolophus roseicapilla
Cacatua tenuirostris
Cacatua sanguinea

0.17
4.60
0.67
1.73

15
75
30
60

2.2
50.5
9.1
15.6

Cacatua galerita
Psephotus haematonotus
Platycercus elegans
Platycercus eximius
Neophema chrysostoma
Glossopsitta concinna
Glossopsitta pusilla
Trichoglossus moluccanus
Malurus cyaneus
Philemon corniculatus

2.59
2.54
0.02
7.92
0.12
1.38
0.02
6.49
33.28
0.01

40
30
1
33
6
32
3
52
86
1

55.4
48.4
2.2
91.9
3.2
23.7
0.5
90.9
97.3
0.5

Phylidonyris novaehollandiae

5.52

25

76.3

Nesoptilotis leucotis

0.01

1

0.5

Melithreptus lunatus
Acanthorhynchus tenuirostris
Acanthagenys rufogularis

0.06
0.26
0.11

4
6
4

3.8
12.9
7.0

Honeyeater
Little Wattlebird
Red Wattlebird
White-plumed
Honeyeater
Yellow-faced
Honeyeater
Noisy Miner
Spotted Pardalote
Striated Pardalote
White-throated
Gerygone
Western Gerygone
White-browed
Scrubwren
Yellow-rumped
Thornbill
Brown Thornbill
Black-faced Cuckooshrike
White-winged Triller
Rufous Whistler
Golden Whistler
Grey Shrike-thrush
Crested Shrike-tit
Olive-backed Oriole
Pied Currawong
Australian Magpie
Grey Butcherbird
White-browed
Woodswallow
Willie Wagtail
Rufous Fantail
Grey Fantail
Little Raven
Satin Flycatcher
Magpie-lark
Flame Robin
Scarlet Robin
Mistletoebird
Red-browed Finch
House Sparrow
Eurasian Tree Sparrow
Australasian Pipit
Common Greenfinch
European Goldfinch

Anthochaera chrysoptera
Anthochaera carunculata

6.18
36.89

30
115

83.3
96.8

Ptilotula penicillata

28.72

78

97.3

Caligavis chrysops
Manorina melanocephala
Pardalotus punctatus
Pardalotus striatus

0.10
25.51
2.43
0.42

6
70
47
15

4.3
99.5
38.2
10.8

Gerygone olivacea
Gerygone fusca

0.01
0.01

1
1

0.5
0.5

Sericornis frontalis

3.11

15

82.8

Acanthiza chrysorrhoa
Acanthiza pusilla

0.72
5.64

10
22

17.2
83.9

Coracina novaehollandiae
Lalage tricolor
Pachycephala rufiventris
Pachycephala pectoralis
Colluricincla harmonica
Falcunculus frontatus
Oriolus sagittatus
Strepera graculina
Gymnorhina tibicen
Cracticus torquatus

1.38
0.01
0.01
0.42
0.39
0.01
0.01
0.05
11.16
2.22

28
1
1
3
4
1
1
3
44
9

50.0
0.5
0.5
27.4
28.0
0.5
1.1
2.7
98.9
88.7

Artamus superciliosus
Rhipidura leucophrys
Rhipidura rufifrons
Rhipidura fuliginosa
Corvus mellori
Myiagra cyanoleuca
Grallina cyanoleuca
Petroica phoenicea
Petroica multicolor
Dicaeum hirundinaceum
Neochmia temporalis
Passer domesticus
Passer montanus
Anthus novaeseelandiae
Chloris chloris
Carduelis carduelis

0.01
9.80
0.01
3.03
13.27
0.01
27.04
3.80
0.01
0.01
5.64
16.42
0.12
0.07
9.52
8.68

2
25
1
28
53
1
96
32
1
1
70
136
10
3
149
120

0.5
98.4
0.5
66.1
96.2
0.5
100.5
40.9
0.5
0.5
42.5
79.0
4.3
5.4
80.1
87.6

Horsfield's Bushlark
Eurasian Skylark
Golden-headed
Cisticola
Brown Songlark
Rufous Songlark
Little Grassbird
Australian ReedWarbler
Fairy Martin
Tree Martin
Welcome Swallow
Silvereye
Common Starling
Common Myna
Song Thrush
Common Blackbird

Mirafra javanica
Alauda arvensis

0.01
1.92

1
16

0.5
60.2

Cisticola exilis
Cincloramphus cruralis
Cincloramphus mathewsi
Poodytes gramineus

14.03
0.01
0.01
16.53

46
1
1
62

97.3
1.1
1.1
95.7

Acrocephalus australis
Petrochelidon ariel
Petrochelidon nigricans
Hirundo neoxena
Zosterops lateralis
Sturnus vulgaris
Acridotheres tristis
Turdus philomelos
Turdus merula

42.32
0.38
0.44
56.11
5.10
60.81
33.60
0.01
16.73

210
43
74
245
40
420
121
1
44

67.2
7.5
3.8
97.8
61.8
98.9
98.4
1.1
97.3

Table 2. Waterways

Common Name
Number of counts:
Magpie Goose
Blue-billed Duck
Pink-eared Duck
Black Swan
Hardhead
Australasian Shoveler
Pacific Black Duck
Northern Mallard
Grey Teal
Chestnut Teal
Australian Wood Duck
Brown Quail
Australasian Grebe
Hoary-headed Grebe
Rock Dove
Spotted Dove
Common Bronzewing
Brush Bronzewing
Crested Pigeon
Horsfield's Bronze-Cuckoo
Black-eared Cuckoo
Pallid Cuckoo
Tawny Frogmouth
Fork-tailed Swift
Australian Spotted Crake
Baillon's Crake
Spotless Crake
Purple Swamphen
Dusky Moorhen
Eurasian Coot
Black-winged Stilt
Red-capped Plover
Black-fronted Dotterel
Masked Lapwing
Red-kneed Dotterel
Latham's Snipe
Silver Gull
Pacific Gull
Caspian Tern
Whiskered Tern

Scientific Name
Anseranas semipalmata
Oxyura australis
Malacorhynchus membranaceus
Cygnus atratus
Aythya australis
Spatula rhynchotis
Anas superciliosa
Anas platyrhynchos
Anas gracilis
Anas castanea
Chenonetta jubata
Synoicus ypsilophora
Tachybaptus novaehollandiae
Poliocephalus poliocephalus
Columba livia
Streptopelia chinensis
Phaps chalcoptera
Phaps elegans
Ocyphaps lophotes
Chalcites basalis
Chalcites osculans
Heteroscenes pallidus
Podargus strigoides
Apus pacificus
Porzana fluminea
Zapornia pusilla
Zapornia tabuensis
Porphyrio porphyrio
Gallinula tenebrosa
Fulica atra
Himantopus leucocephalus
Charadrius ruficapillus
Elseyornis melanops
Vanellus miles
Erythrogonys cinctus
Gallinago hardwickii
Chroicocephalus novaehollandiae
Larus pacificus
Hydroprogne caspia
Chlidonias hybrida

Mean
98
0.31
0.01
0.08
4.29
0.52
0.07
33.64
0.01
3.85
9.96
3.77
0.09
0.69
0.18
9.19
10.15
0.02
0.01
1.21
0.53
0.01
0.01
0.01
0.00
0.04
0.06
0.04
16.24
2.91
21.06
0.33
0.02
1.58
4.87
0.99
0.78
7.70
0.09
0.11
0.18

Max

Counts as
%

2
1
3
20
13
3
286
1
19
76
19
5
7
7
132
64
1
1
26
5
1
1
1
0
2
2
1
36
17
109
12
2
36
48
38
8
101
2
2
4

17.3
1.0
5.1
83.7
13.3
3.1
98.0
1.0
62.2
85.7
69.4
2.0
26.5
10.2
71.4
94.9
2.0
1.0
24.5
26.5
1.0
1.0
1.0
0.0
3.1
5.1
4.1
98.0
76.5
89.8
6.1
1.0
23.5
79.6
10.2
26.5
72.4
6.1
9.2
9.2

Australian Pelican
Australasian Bittern
Nankeen Night-Heron
Cattle Egret
White-necked Heron
Great Egret
White-faced Heron
Little Egret
Australian White Ibis
Straw-necked Ibis
Yellow-billed Spoonbill
Royal Spoonbill
Little Pied Cormorant
Great Cormorant
Little Black Cormorant
Pied Cormorant
Australasian Darter
Black-shouldered Kite
Wedge-tailed Eagle
Little Eagle
Swamp Harrier
Spotted Harrier
Brown Goshawk
Collared Sparrowhawk
Whistling Kite
Black Kite
Laughing Kookaburra
Nankeen Kestrel
Australian Hobby
Brown Falcon
Peregrine Falcon
Galah
Long-billed Corella
Little Corella
Sulphur-crested Cockatoo
Red-rumped Parrot
Crimson Rosella
Eastern Rosella
Blue-winged Parrot
Musk Lorikeet
Little Lorikeet
Rainbow Lorikeet
Budgerigar
Superb Fairy-wren
New Holland Honeyeater

Pelecanus conspicillatus
Botaurus poiciloptilus
Nycticorax caledonicus
Bubulcus ibis
Ardea pacifica
Ardea alba
Egretta novaehollandiae
Egretta garzetta
Threskiornis moluccus
Threskiornis spinicollis
Platalea flavipes
Platalea regia
Microcarbo melanoleucos
Phalacrocorax carbo
Phalacrocorax sulcirostris
Phalacrocorax varius
Anhinga novaehollandiae
Elanus axillaris
Aquila audax
Hieraaetus morphnoides
Circus approximans
Circus assimilis
Accipiter fasciatus
Accipiter cirrocephalus
Haliastur sphenurus
Milvus migrans
Dacelo novaeguineae
Falco cenchroides
Falco longipennis
Falco berigora
Falco peregrinus
Eolophus roseicapilla
Cacatua tenuirostris
Cacatua sanguinea
Cacatua galerita
Psephotus haematonotus
Platycercus elegans
Platycercus eximius
Neophema chrysostoma
Glossopsitta concinna
Glossopsitta pusilla
Trichoglossus moluccanus
Melopsittacus undulatus
Malurus cyaneus
Phylidonyris novaehollandiae

4.14
0.01
0.01
0.53
0.04
0.66
1.77
0.15
5.24
4.02
0.18
0.50
3.53
1.44
2.96
0.20
2.36
0.88
0.00
0.02
0.70
0.01
0.10
0.01
0.12
0.01
0.02
0.29
0.12
0.04
0.01
1.43
0.06
2.36
1.67
2.30
0.02
0.83
0.21
1.50
0.01
13.56
0.01
17.30
11.83

26
1
1
13
2
4
14
8
155
51
3
6
17
8
60
2
10
12
0
2
4
1
2
1
3
1
1
2
2
1
1
17
2
84
12
20
2
9
13
44
1
76
1
80
42

84.7
1.0
1.0
8.2
3.1
46.9
72.4
2.0
55.1
54.1
14.3
29.6
82.7
55.1
62.2
14.3
81.6
48.0
0.0
1.0
49.0
1.0
8.2
1.0
8.2
1.0
2.0
24.5
11.2
4.1
1.0
40.8
5.1
27.6
56.1
51.0
1.0
34.7
6.1
16.3
1.0
91.8
1.0
95.9
92.9

Eastern Spinebill
Spiny-cheeked Honeyeater
Little Wattlebird
Red Wattlebird
White-plumed Honeyeater
Yellow-faced Honeyeater
Noisy Miner
Spotted Pardalote
Striated Pardalote
White-browed Scrubwren
Yellow-rumped Thornbill
Brown Thornbill
Black-faced Cuckoo-shrike
White-winged Triller
Rufous Whistler
Golden Whistler
Grey Shrike-thrush
Australian Magpie
Grey Butcherbird
Willie Wagtail
Grey Fantail
Little Raven
Australian Raven
Magpie-lark
Rose Robin
Flame Robin
Red-browed Finch
House Sparrow
Eurasian Tree Sparrow
Australasian Pipit
Common Greenfinch
European Goldfinch
Eurasian Skylark
Golden-headed Cisticola
Little Grassbird
Australian Reed-Warbler
Fairy Martin
Welcome Swallow
Silvereye
Common Starling
Common Myna
Common Blackbird

Acanthorhynchus tenuirostris
Acanthagenys rufogularis
Anthochaera chrysoptera
Anthochaera carunculata
Ptilotula penicillata
Caligavis chrysops
Manorina melanocephala
Pardalotus punctatus
Pardalotus striatus
Sericornis frontalis
Acanthiza chrysorrhoa
Acanthiza pusilla
Coracina novaehollandiae
Lalage tricolor
Pachycephala rufiventris
Pachycephala pectoralis
Colluricincla harmonica
Gymnorhina tibicen
Cracticus torquatus
Rhipidura leucophrys
Rhipidura fuliginosa
Corvus mellori
Corvus coronoides
Grallina cyanoleuca
Petroica rosea
Petroica phoenicea
Neochmia temporalis
Passer domesticus
Passer montanus
Anthus novaeseelandiae
Chloris chloris
Carduelis carduelis
Alauda arvensis
Cisticola exilis
Poodytes gramineus
Acrocephalus australis
Petrochelidon ariel
Hirundo neoxena
Zosterops lateralis
Sturnus vulgaris
Acridotheres tristis
Turdus merula

0.01
0.01
4.67
5.68
4.98
0.02
1.39
0.42
0.05
0.45
0.02
6.35
0.43
0.01
0.01
0.02
0.09
5.26
0.41
1.64
1.57
9.69
0.02
6.94
0.01
0.23
4.49
5.78
0.03
0.96
5.95
9.96
2.28
12.14
1.80
3.03
0.07
12.30
3.59
21.93
11.51
3.57

1
1
29
35
17
2
20
6
4
5
2
100
3
1
1
2
1
27
3
10
16
40
1
19
1
7
32
55
2
10
42
44
11
68
10
25
6
132
28
122
41
12

1.0
1.0
75.5
84.7
87.8
1.0
30.6
18.4
2.0
21.4
1.0
74.5
29.6
1.0
1.0
1.0
9.2
91.8
25.5
76.5
38.8
96.9
2.0
98.0
1.0
9.2
49.0
53.1
2.0
35.7
66.3
72.4
45.9
96.9
48.0
43.9
2.0
80.6
48.0
94.9
98.0
91.8

Table 3. Woodlands.

Common Name
Number of counts:
Magpie Goose
Blue-billed Duck
Pink-eared Duck
Black Swan
Australian Shelduck
Hardhead
Australasian Shoveler
Pacific Black Duck
Grey Teal
Chestnut Teal
Freckled Duck
Musk Duck
Australian Wood Duck
Australasian Grebe
Hoary-headed Grebe
Great Crested Grebe
Rock Dove
Spotted Dove
Common Bronzewing
Crested Pigeon
Horsfield's Bronze-Cuckoo
Fan-tailed Cuckoo
Buff-banded Rail
Australian Spotted Crake
Baillon's Crake
Spotless Crake
Purple Swamphen
Dusky Moorhen
Eurasian Coot
Black-winged Stilt
Black-fronted Dotterel
Masked Lapwing
Red-kneed Dotterel
Sharp-tailed Sandpiper
Red-necked Stint
Latham's Snipe
Silver Gull
Pacific Gull
Caspian Tern
Whiskered Tern

Scientific Name
Anseranas semipalmata
Oxyura australis
Malacorhynchus membranaceus
Cygnus atratus
Tadorna tadornoides
Aythya australis
Spatula rhynchotis
Anas superciliosa
Anas gracilis
Anas castanea
Stictonetta naevosa
Biziura lobata
Chenonetta jubata
Tachybaptus novaehollandiae
Poliocephalus poliocephalus
Podiceps cristatus
Columba livia
Streptopelia chinensis
Phaps chalcoptera
Ocyphaps lophotes
Chalcites basalis
Cacomantis flabelliformis
Hypotaenidia philippensis
Porzana fluminea
Zapornia pusilla
Zapornia tabuensis
Porphyrio porphyrio
Gallinula tenebrosa
Fulica atra
Himantopus leucocephalus
Elseyornis melanops
Vanellus miles
Erythrogonys cinctus
Calidris acuminata
Calidris ruficollis
Gallinago hardwickii
Chroicocephalus novaehollandiae
Larus pacificus
Hydroprogne caspia
Chlidonias hybrida

Mean
65
0.11
0.20
1.26
4.23
0.02
15.78
0.46
18.32
4.98
5.57
11.48
0.18
0.86
2.63
4.72
0.06
13.23
5.52
0.35
0.32
0.05
0.02
0.05
0.03
0.09
0.17
26.92
2.15
63.42
1.20
0.23
1.55
0.18
49.88
0.03
0.18
18.34
0.15
0.02
0.65

Max

Counts
as %

2
4
30
13
1
770
9
136
152
120
85
2
20
10
20
1
120
21
8
15
1
1
1
1
2
3
95
12
162
48
5
21
7
3105
2
3
310
3
1
28

6.2
9.2
7.7
90.8
1.5
50.8
10.8
95.4
46.2
55.4
27.7
16.9
10.8
72.3
58.5
6.2
41.5
93.8
10.8
3.1
4.6
1.5
4.6
3.1
7.7
12.3
90.8
80.0
96.9
9.2
9.2
29.2
4.6
4.6
1.5
12.3
44.6
7.7
1.5
9.2

Australian Pelican
Australasian Bittern
Australian Little Bittern
Nankeen Night-Heron
Cattle Egret
White-necked Heron
Great Egret
Intermediate Egret
White-faced Heron
Australian White Ibis
Straw-necked Ibis
Yellow-billed Spoonbill
Royal Spoonbill
Little Pied Cormorant
Great Cormorant
Little Black Cormorant
Pied Cormorant
Australasian Darter
Black-shouldered Kite
Little Eagle
Swamp Harrier
Spotted Harrier
Brown Goshawk
Whistling Kite
Sacred Kingfisher
Laughing Kookaburra
Nankeen Kestrel
Australian Hobby
Brown Falcon
Peregrine Falcon
Yellow-tailed Black-Cockatoo
Galah
Long-billed Corella
Little Corella
Sulphur-crested Cockatoo
Red-rumped Parrot
Eastern Rosella
Musk Lorikeet
Rainbow Lorikeet
Superb Fairy-wren
New Holland Honeyeater
Eastern Spinebill
White-fronted Chat
Little Wattlebird
Red Wattlebird

Pelecanus conspicillatus
Botaurus poiciloptilus
Ixobrychus dubius
Nycticorax caledonicus
Bubulcus ibis
Ardea pacifica
Ardea alba
Ardea intermedia
Egretta novaehollandiae
Threskiornis moluccus
Threskiornis spinicollis
Platalea flavipes
Platalea regia
Microcarbo melanoleucos
Phalacrocorax carbo
Phalacrocorax sulcirostris
Phalacrocorax varius
Anhinga novaehollandiae
Elanus axillaris
Hieraaetus morphnoides
Circus approximans
Circus assimilis
Accipiter fasciatus
Haliastur sphenurus
Todiramphus sanctus
Dacelo novaeguineae
Falco cenchroides
Falco longipennis
Falco berigora
Falco peregrinus
Zanda funereus
Eolophus roseicapilla
Cacatua tenuirostris
Cacatua sanguinea
Cacatua galerita
Psephotus haematonotus
Platycercus eximius
Glossopsitta concinna
Trichoglossus moluccanus
Malurus cyaneus
Phylidonyris novaehollandiae
Acanthorhynchus tenuirostris
Epthianura albifrons
Anthochaera chrysoptera
Anthochaera carunculata

2.52
0.40
0.01
0.02
5.06
0.09
0.66
0.03
1.40
1.38
5.48
0.12
0.35
2.52
0.51
1.92
0.06
1.48
0.25
0.03
0.51
0.02
0.26
0.14
0.02
0.05
0.05
0.03
0.14
0.05
0.06
0.02
0.08
0.71
1.22
0.58
0.26
0.03
1.49
24.72
4.91
0.03
0.02
0.78
1.98

42
3
1
1
75
5
3
1
11
20
50
4
6
16
5
56
4
6
3
1
3
1
2
2
1
1
1
1
2
1
4
1
5
45
20
8
4
2
11
84
38
2
1
7
20

43.1
24.7
1.3
1.5
35.4
3.1
55.4
3.1
61.5
21.5
32.3
7.7
26.2
87.7
33.8
35.4
1.5
72.3
13.8
3.1
40.0
1.5
23.1
12.3
1.5
4.6
4.6
3.1
12.3
4.6
1.5
1.5
1.5
3.1
18.5
20.0
13.8
1.5
36.9
95.4
73.8
1.5
1.5
43.1
43.1

White-plumed Honeyeater
Noisy Miner
Spotted Pardalote
Striated Fieldwren
White-browed Scrubwren
Brown Thornbill
Black-faced Cuckoo-shrike
Golden Whistler
Grey Shrike-thrush
Australian Magpie
Grey Butcherbird
White-browed Woodswallow
Willie Wagtail
Grey Fantail
Little Raven
Magpie-lark
Flame Robin
Red-browed Finch
House Sparrow
Eurasian Tree Sparrow
Australasian Pipit
Common Greenfinch
European Goldfinch
Horsfield's Bushlark
Eurasian Skylark
Golden-headed Cisticola
Little Grassbird
Australian Reed-Warbler
Fairy Martin
Tree Martin
Welcome Swallow
Silvereye
Common Starling
Common Myna
Common Blackbird

Ptilotula penicillata
Manorina melanocephala
Pardalotus punctatus
Calamanthus fuliginosus
Sericornis frontalis
Acanthiza pusilla
Coracina novaehollandiae
Pachycephala pectoralis
Colluricincla harmonica
Gymnorhina tibicen
Cracticus torquatus
Artamus superciliosus
Rhipidura leucophrys
Rhipidura fuliginosa
Corvus mellori
Grallina cyanoleuca
Petroica phoenicea
Neochmia temporalis
Passer domesticus
Passer montanus
Anthus novaeseelandiae
Chloris chloris
Carduelis carduelis
Mirafra javanica
Alauda arvensis
Cisticola exilis
Poodytes gramineus
Acrocephalus australis
Petrochelidon ariel
Petrochelidon nigricans
Hirundo neoxena
Zosterops lateralis
Sturnus vulgaris
Acridotheres tristis
Turdus merula

8.80
2.32
0.74
1.20
3.49
14.37
0.20
0.25
0.29
2.75
0.35
0.05
0.86
0.71
3.25
7.82
1.11
5.98
9.52
0.02
0.06
4.37
2.97
0.18
1.68
2.12
1.28
1.49
0.02
0.31
11.14
1.77
24.74
10.25
3.32

36
22
7
56
16
44
2
2
2
42
3
3
4
5
24
39
12
59
125
1
4
50
20
12
42
24
7
10
1
20
55
25
140
200
12

90.8
43.1
36.9
3.1
87.7
87.7
13.8
20.0
23.1
52.3
26.2
1.5
49.2
35.4
58.5
89.2
13.8
44.6
46.2
1.5
1.5
63.1
46.2
1.5
41.5
49.2
41.5
36.9
1.5
1.5
70.8
21.5
76.9
69.2
86.2

Appendix 2. Waterbird counts February 2019.
Table 1. Braeside.
Common Name
Blue-billed Duck
Pink-eared Duck
Hardhead
Australasian Shoveler
Pacific Black Duck
Grey Teal
Chestnut Teal
Freckled Duck
Australasian Grebe
Hoary-headed Grebe
Great Crested Grebe
Purple Swamphen
Eurasian Coot
Masked Lapwing
Australian Pelican
Great Egret

Scientific Name
Oxyura australis
Malacorhynchus
membranaceus
Aythya australis
Spatula rhynchotis
Anas superciliosa
Anas gracilis
Anas castanea
Stictonetta naevosa
Tachybaptus novaehollandiae
Poliocephalus poliocephalus
Podiceps cristatus
Porphyrio porphyrio
Fulica atra
Vanellus miles
Pelecanus conspicillatus
Ardea alba

Straw-necked Ibis
Royal Spoonbill
Little Pied Cormorant
Great Cormorant
Little Black Cormorant
Australasian Darter

Threskiornis spinicollis
Platalea regia
Microcarbo melanoleucos
Phalacrocorax carbo
Phalacrocorax sulcirostris
Anhinga novaehollandiae

Total
15
9 inc a pair with one young
7
2
6
24
10
75
4 inc young
6
0
6
70
2
1
2
10 among trees & in
grassland
5
3
2
25
1

Appendix 3. Further information on habitat use by bitterns and shorebirds
2.1. Bitterns are of special interest because of their threatened status, and the fact that wetlands in
this are known to support significant numbers. The area is a well-known site for birders to seek
these rare species, and especially the Australasian Bittern. Bitterns are renowned for their ability to
conceal themselves in dense aquatic vegetation, but on occasion they also feed in exposed situations
such as paddocks or along the shores of wetlands where suitable prey is available. They make strong
overland flights when flushed or moving between wetlands.
Australasian Bitterns are mainly non-breeding visitors to the Subject Area, though one or two birds
stayed all year in 2006-07. Generally more are seen in the non-breeding cooler part of the year than
in spring or summer.
Australian Little Bitterns are rare summer visitors to southern Victoria, generally seen between
September and March. There are several breeding records from urban wetlands in Melbourne,
including the Subject Area. Australian Little Bitterns favour freshwater wetlands with dense fringes
of aquatic vegetation such as reeds or combungi.
2.2. Shorebirds are of special interest because of their high species diversity, and the fact that many
species make transcontinental migrations (and are listed on international agreements) and many
species are listed as threatened (partly because key staging habitats have been greatly reduced by
coastal developments in parts of eastern Asia)
Most shorebirds feed mainly round the edges of shallow wetlands as waters recede, from wet
muddy shores or shallow water, and most of the species prefer to feed from bare muddy shore
rather than in dense vegetation. This varies between species: one of the transcontinental migrants
(Latham’s Snipe) and an Australian breeding species (Australian Painted Snipe) feed in densely
vegetated wetlands, and several transcontinental migrants often feed among scattered low
vegetation (notably Sharp-tailed Sandpiper but also some less common species, e.g. Pectoral
Sandpiper Calidris melanotus, Long-toed Stint Calidris subminuta and Ruff Philomachus pugnax). All
these species have been observed in this area.
The largest concentrations of migratory shorebirds are found on extensive tidal mudflats, and such
habitats do not occur in the Subject Area. However, some species including the four mentioned
above have a preference for freshwater wetlands when they are available. Indeed, the lastmentioned three species are rarely found on tidal mudflats. Those three species only occur in very
small numbers in eastern Australia, and they arouse interest in the birding community when they
are found on wetlands such as Edithvale, Braeside or Woodlands. Shorebirds are of great interest to
birders because they are mobile and almost any species occur on a particular wetland on occasion.
Sharp-tailed Sandpipers occur in much greater numbers (thousands) when wetlands are suitable.
A significant number of Latham’s Snipe utilise the Carrum Wetlands over the summer months. In
recent years Seaford wetlands has held in excess of 100 birds and Edithvale wetlands regularly holds
in excess of 50 birds. While Braeside wetlands, Waterways wetland and Woodlands Industrial Estate
wetlands hold smaller numbers, birds do regularly occur (maximum counts of 7,4 and 8
respectively). Due to the changing conditions of the ephemeral wetlands, birds are required to move
between the sites. Unlike most other species of wading bird, Latham’s Snipe can be found away from

water. This species is often crepuscular or nocturnal, resting up during the day in wetland edge
vegetation (often grassy habitat amongst trees) before moving into the wetlands to feed, though
when conditions are suitable they feed along muddy shores at any time of day, usually close to
vegetation. From our experience with this species, they fly low (from 3 m to 15 m) between feeding
areas. There would be potential for this species to collide with passing vehicles. Snipe may fly
individually or in small flocks, whereas most other migratory shorebirds usually fly in tight flocks.

Appendix 4. Letter of instructions
Our Ref:

AJS 302500-00677

Contact
Andrew Sherman
Tel +61 3 9609 1502
Fax +61 3 9609 6702
asherman@rk.com.au

9 January 2019

Chloe Hall
Tel +61 3 9609 1685
chall@rk.com.au

BY EMAIL richard.loyn@bigpond.com
PRIVATE AND CONFIDENTIAL
Richard Loyn
Director
Eco Insights
PO Box 283 (1 Ryan Lane)
BEECHWORTH VIC 3747

Dear Richard
Mordialloc Bypass (Freeway) – Environmental Effects Statement
1.

We act for the City of Kingston (Council).

Scope of retainer
2.

We are instructed to retain your services on behalf of our client to provide an expert
opinion in relation to the Mordialloc Bypass (Freeway) Project Environmental Effects
Statement (EES) and to appear to give expert evidence at the EES Inquiry and Advisory
Committee (IAC) hearing.

3.

The project is a new section of freeway to connect the Dingley Bypass to the Mornington
Peninsula Freeway. Because of the proximity of the project to the Ramsar EdithvaleSeaford Wetlands (Wetlands), in September 2017 the Minister for Planning requested
under the Environmental Effects Act 1978 that an EES be prepared by the Major Road
Projects Authority to assess the potential environmental effects of the project.

4.

Additionally, the Commonwealth Minister for the Environment and Energy determined that
the project required approval under the Environment Protection and Biodiversity
Conservation Act 1999 due to the potential cumulative impact on the Wetlands, listed
threatened species and migratory species. The EES also assesses and considers impact
on Matters of National Environmental Significance under the Environment Protection and
Biodiversity Conservation Act 1999.

5.

The Council will retain you via this office. You should liaise with this office to obtain
instructions and for the purpose of providing all advice.

6.

We will provide you separately a brief of documents.

Russell Kennedy Pty Ltd ACN 126 792 470 ABN 14 940 129 185
Level 12, 469 La Trobe Street, Melbourne VIC 3000 PO Box 5146, Melbourne VIC 3001 DX 494 Melbourne
T +61 3 9609 1555 F +61 3 9609 1600 info@rk.com.au
Liability limited by a scheme approved under Professional Standards Legislation

rk.com.au
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7.

Please prepare a fee proposal addressing this retainer.

8.

As an expert witness you will also need to:
8.1

consider the documents provided to you by us;

8.2

undertake or procure such enquiries and investigations as you consider
necessary for the formulation of your opinions;

8.3

if necessary, meet with any such other persons or organisations as may be
appropriate to obtain supplementary information to assist you in formulating an
opinion;

8.4

provide your opinions in writing in the form of a report; and

8.5

give evidence as to your opinions orally at any hearing.

Timing
9.

We request your preliminary report by 13 February 2019.

10.

A public hearing is listed to commence on 25 February 2019 with your attendance (and
presentation) likely later that week or early the next. Please let us know before 30
January 2019 of any days where you cannot be available (from 27 February to 8 March
2019) before the schedule for the Panel is set.

Expert witness statement
11.

You are to prepare a report in writing detailing your opinions in respect of:
11.1

a peer review of the EES and the EES Attachments and Appendices relevant to
your areas of expertise;

11.2

in particular, the potential impacts on local fauna, including bird flight paths postconstruction. We draw your attention specifically to chapters 1 -6, 8, 10 and 16
of the EES and the relevant Attachments and Appendices;

11.3

responding to any (relevant) other submissions;

11.4

recommendations for improvement and/or changes to the Project, including to
Environmental Performance Requirements; and

11.5

any other matters you believe relevant to the proceeding within your area of
expertise.

12.

Your report should take the form of a narrative. Further, your report should be expressed
in a manner that is unemotional and non-partisan and that reflects the objectivity and
independence you have brought to the completion of your tasks pursuant to your retainer
as expert. However, in your report you should address the points specifically raised in this
letter and answer the questions put to you.

13.

Your report will be filed with the IAC and consequently will be accessible to the public.

CZH 7912526v1 CZH
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14.

9 January 2019

If, after reviewing this letter and the documents you have been provided, you come to the
view that it is appropriate for you to address matters in addition to those set out in the list
above, please let us know. If appropriate, we will provide you with a supplementary letter
of instructions inviting to answer some or all of the questions you propose.

Duties as an expert witness
15.

The preparation of your expert witness statement and the giving of expert evidence to the
IAC hearing must comply with the guide published by Planning Panel Victoria relating to
expert evidence. A copy is enclosed.

Your conduct
16.

You should assume that all documents and correspondence passing between this firm
and you, may be, or become, discoverable and therefore be seen by the other parties in
any proceeding arising out of the subject-matter of your retainer. Such documents include
this letter, the documents provided to you as part of your retainer, email and other
communications and any drafts of your report.

17.

Please do not discuss this matter or any of the enclosed material with any person,
including officers of the Council without the prior consent of this office.
All
communications should in the first instance be through this office. This includes seeking
further documents or information in order to prepare your report; this should be done
through this firm rather than from any other person directly.

18.

Should it become necessary for you to retain the services of another person in order to
assist you in the preparation of any aspect of your report, please let us know. Should that
be necessary, you are (of course) at liberty to discuss the matter and the documents
provided to you with that person provided that you do so on a strictly confidential basis.

19.

You may need to visit the site and the surrounding area. Please arrange permission to do
so through this office.

Conclusion
20.

Please contact our office in order to confirm receipt of this letter.

Yours faithfully
RUSSELL KENNEDY

Andrew Sherman
Principal
Enclosure(s)
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Richard Loyn M.A. (Cambridge University)
Director, Eco Insights; Senior Research Fellow, La Trobe University; Honorary Senior Fellow,
University of Melbourne and Charles Sturt University; recently Principal Scientist, Community
Ecology, Arthur Rylah Institute for Environmental Research, DELWP.
Fellow of the International Ornithologists Union
D.L. Serventy Medal 2014 (top award for Australasian ornithology from BirdLife Australia).
Richard Loyn recently co-founded a specialist consulting firm, Eco Insights, which does
strategic research to help conserve wildlife in diverse environments with competing demands
for land use. As Director of this firm, he has completed projects on subjects including
environmental flows in Black Box woodlands (for the Mallee CMA), woody weed removal in
small reserves (for the Mornington Peninsula Shire), effects of effluent management on
waterbirds (for Melbourne Water), investigating the evidence for Night Parrot occurrence on
specific reserves (for the Australian Wildlife Conservancy), effects of fire on mammals (for
Victorian National Parks Association) and training foresters to conserve wildlife in Papua New
Guinea (with Tasmanian colleagues partly funded by the UN/FAO).
Previously he had devoted most of his career to the Victorian Government, mainly at the Arthur
Rylah Institute for Environmental Research (ARI). At ARI he managed the Terrestrial and
Community Ecology Sections 2006-12, developing and running programs on forests, fire,
woodlands, wetlands and spatial modelling. He grew the section to ~35 staff with 75% of its
funding from non-recurrent contracts (~$3m/year). Previously he performed a range of
managerial roles, with responsibilities for duck hunting in Victoria; ecosystem conservation
programs; Flora, Fauna & Fisheries operations for Melbourne; and Wildlife Research for
Victoria (1995-2000).
Richard is a widely-published ecologist with special interests in fauna habitat, conservation and
land use. He helped pioneer the recovery team process for threatened species, development of
survey methods (e.g. the standard timed area-search for counting bush-birds) and retrospective
methods for understanding long-term impacts in forest ecology. He led the way in recognising
the active roles played by different birds in controlling or sequestering insect populations, with
substantial effects on the health of certain woodland ecosystems where honeyeaters of the genus
Manorina may promote eucalypt dieback. Richard and his team made innovative use of GIS
and modelling tools to predict distributions of owls and arboreal mammals and select 700
special protection zones (each ~500 ha, 350,000 ha total) for the Regional Forest Agreement
process. They won the inaugural David Ashton Award for Biodiversity Research in 1999 for
that work, and again in 2008 for work on fauna in eucalypt plantations. Richard and his team
recently developed a complex series of collaborative fire ecology projects to assess effects of

fire regimes on forest flora and fauna. Richard has influenced development of policy in these
areas, and he has served on many committees and chaired the national Research Working Group
4 on native forest management.
Richard has played a leading role in wetland ecology projects, in tidal and freshwater
ecosystems. He has examined effects of flood regimes, salinity and waste-water treatment, and
recognises the valuable conservation role that can be played by artificial wetlands. He initiated
a long-term monitoring program for waterbirds in Western Port, now in its 40th year, which has
demonstrated some spectacular increases in some species along with a greater number of
declines. Changes have been related to continental weather patterns and events on the East
Asian-Australasian flyway, as well as local factors. Richard chaired a group to review the
management of duck hunting in the late 1980s, reducing its impact and fostering cooperation
between hunting and conservation groups for new initiatives such as the Summer Waterfowl
Count, and novel methods for assessing the impact of hunting. He ran a major program from
2000 to help Melbourne Water manage its Ramsar-listed sewage treatment plant near Werribee
(Western Treatment Plant, WTP) to conserve biodiversity and treat sewage for 2 million people,
as well as providing habitat for over 100,000 waterbirds. This program has related patterns to
ecological variables and weather patterns at multiple scales, and has led directly to new
initiatives to improve management of the WTP. Richard serves on the Biodiversity
Conservation Advisory Committee for Melbourne Water at the WTP.
Richard has co-supervised 31 postgraduate or honours students (93% success). He reviews
papers for international journals and is an editor of Australian Field Ornithology. He has
contributed to conferences in Australia, New Zealand, Papua New Guinea, South Africa, India,
Taiwan, China, Japan & Europe, and ran a symposium on fire ecology in Japan in August 2014.
Richard specialises at involving community groups in his work (e.g. BirdLife Australia), and
has served on their committees and governing bodies. He won the D.L. Serventy Medal for
Australasian ornithology in 2014, and is a Fellow of the International Ornithologists Union. He
has a reputation as an enthusiastic public speaker.
Richard has extensive experience of most Australian ecosystems and his travels have taken him
and his family to all continents, finding birds and mammals and experiencing natural areas and
different cultures. He has completed successful consultancies in India (on participatory forest
rehabilitation & monitoring), Papua New Guinea (helping train foresters to conserve
biodiversity under a new Logging Code of Practice, 2014) and many parts of Australia. He was
an invited member of an expert panel to develop prescriptions for retaining hollow-bearing
trees in Queensland forests, a delegation to Japan on conservation of migratory birds in 1989,
and a workshop on integrated biodiversity research in Taiwan in 2004. Richard believes in an
integrated approach to conservation and the importance of involving all stakeholders, especially
local people.
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