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2.2.5 High tide and counts

Birds were concentrated at high tide along the exposed sand bank near the mouth of
the Ross River (Figure 1) The approximate locations where they were most
concentrated is shown but their positioning can vary depending upon the tide height,
weather conditions, the current shape of the sand bank and whether the flocks have
been disturbed or forced to move by people, boats or natural predators. No other high
tide roosts were located in the study area except for the probable use by birds of the
bunded areas within the Port boundary where works were in progress (see
Discussion).

During the fieldwork, four high tide roost counts were undertaken on the sand bank and
31 species were recorded. The high tide counts confirmed the importance of the site
for shorebirds and a full appraisal of the latest roost counts is made together with past
data in the sections to follow.

2.2.6 Comparison with low tide scan counts

Shorebirds that feed in an area generally roost nearby and there is expected to be a
correlation between birds counted roosting at high tide and those counted at low tide
feeding. However, this correlation of numbers of birds roosting and feeding is
influenced greatly by difficulties of sampling, by the mobility of the birds, by the large
areas that can be available for feeding and often by the availability of alternative roost
sites. Nevertheless, the link between the numbers of roosting and feeding birds
around the mouth of the Ross River is quite reasonable (Table 4) and clearly suggests
that birds that forage nearby are using the roost site. Large numbers of birds were
also observed moving from the feeding areas to the roost on rising tides. Of the 35
bird species recorded from either the roost site or from the intertidal flats, 25 species
were recorded in both sets of data. Of the species of shorebird, which made up for
over 95% of total counts, 14 out of the 16 species were recorded from both roost site
counts and from low tide feeding counts.

It is usual for shorebirds to feed and to roost at sites within 8 km of each other.
Because the roost counts of shorebirds was higher then the feeding counts (Table 4),
the data suggest that even more birds were using the roost site than were feeding on
the neighbouring flats (higher counts on the roost site). It is most probable that
shorebirds that feed even farther away along the shoreline of Cleveland Bay to the
southeast return to roost on the sand bank at the Ross River mouth. There are many
records of high feeding densities of birds at sites farther to the southeast of the sand
bank, that is, at CLE1 (Section 1), 4 km from the roost site.

2.3 Summary of past and present shorebird records

Since 1983 there have been over 120 visits to the mouth of the Ross River for the
primary purpose of recording the number and species of shorebirds there. Over
180,000 counts of mostly shorebirds have accumulated but the visits have not always
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been on a high tide and have been made by different people. Even though the sand
banks, in one form or another, seem to have always been a feature of the site, it is
unclear exactly what area was covered during the early period of counting and at what
stage the tide was at when the count was done. This creates a degree of uncertainty
in comparing data from many years ago with that from the present.

Nevertheless, the data can be used to give a long-term perspective on shorebird,
waterbird and seabird activity at, or near the present day site of the Ross River sand
banks. The records include the high tide counts from the present study and data
sourced from various bird study groups (Section 2.1). It does not include data
gathered specifically for the recent studies on the Port Access Corridor, which are
discussed in Section 4.

Overtime, 66 bird species have been recorded for the site, including 23 species of
migratory shorebird, 8 species of resident shorebird and 34 non-shorebird species.
However, on average only 16 species (st. dev. of 6) have been recorded on any one
visit. Normally there are about 9 species of migratory shorebird, 3 species of resident
shorebird and 4 other species, but these numbers can vary appreciably from time to
time, especially the number of non shorebird species. The number of this group of
species varies so much from visit to visit because these additional species are often
incidental sightings of birds nearby. The emphasis of data collection for the site has
been on shorebirds.

In considering the shorebird data, a distinction is made between summer and winter
records. The summer records are taken to be those made between the last half of
November and first half of March and winter records are taken to be those made
between the last half of May and the first half of September. These times of the year
are the periods when migratory shorebirds generally occur in more stable numbers in
Australia, either as overwintering non breeding populations (southern summertime) or
as birds that have not returned to the northern hemisphere to breed. At other times of
the year there can be rapid changes in shorebird numbers as populations are
undergoing migration with different species migrating at different rates and at different
times.

2.31 Non shorebird species

Numerically, shorebirds dominate the estuarine bird community (see Section 2.3.3) at
the mouth of the Ross River, but there are always other species there, usually seabirds
and waterbirds. On average there are 4 other species represented by an average of
100 individuals birds.

However, despite the mostly moderate number of non-shorebird species, on several
occasions there were significant numbers of species of tern including Little Tern (240),
Gull-billed Tern (70), Caspian Tern (45), White-winged Black Tern (59), Lesser Crested
Tern (168), and Crested Tern (242). Tern don’t necessarily concentrate on high tide
roost sites the same way as shorebirds do and can be found roosting at high
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concentrations other than during high tide. The importance of the banks to terns is not
especially highlighted through the style and timing of data collection that has been
undertaken there, which has primarily targeted shorebirds. For example, the Little Tern
uses the current sand bank as a breeding site (Section 4).

Australian Pelicans regularly occur on the bank, resting in groups of 30 or more birds
and as many as 130 birds have been recorded at the one time. Also, Australian White
Ibis often group there in low numbers and there are occasional occurrences of Straw-
necked Ibis and Royal Spoonbills. Great Egrets and Little Egrets are invariably in the
vicinity and less frequently Intermediate Egrets, White-faced Herons and Striated
Herons are recorded.

There are irregular occurrences of the Australasian Darter, and the Pied and Little Pied
Cormorants and very occasional large numbers of Little Black Cormorants. On just
one occasion (Nov. 1994) a flock of over 2000 Chestnut Teal were reported from the
site. Birds of prey including the Osprey, White-bellied Sea-eagle, Whistling Kite,
Brahminy Kite and Black Kite have each been recorded a number of times at the site.
There are single records of a Black-shouldered Kite and of a pair of Peregrine Falcons,
which during the recent fieldwork, caused pandemonium amongst the flock of roosting
shorebirds.

2.3.2 Resident shorebirds

There are invariably Red-capped Plover and Pied Oystercatchers at the site and these
are the most typical resident shorebirds of coastal Queensland (Driscoll 1977). There
can be between 2 and 30 Pied Oystercatchers (average of 6) at the site and over 50
Red-capped Plover have been recorded on 18 occasions. More Red-capped Plover
are counted during winter. The summer and winter average numbers are 10 and 43
birds respectively, which reflects the tendency of Red-capped Plover to group in larger
flocks during its non-breeding season.

A pair, and sometimes a family of Beach Stone-curlew is infrequently seen on the site
and the sand bank would make suitable breeding habitat for the species, and for Pied
Oystercatcher and Red-capped Plover. The presence of the Beach Stone-curlew is
significant because it is a species listed as “vulnerable” under State legislation (Nature
Conservation Act) and as near threatened under IUCN listing.

Masked Lapwing and Black-winged Stilt were two other resident shorebirds that, in the
1980s had a regular presence at the site, but have not been regularly recorded
throughout the last decade. Two other species of resident shorebirds were recorded
just once at the site and another, the Black-fronted Dotterel, has only been recorded on
five occasions.
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233 Migratory shorebirds: relative abundance

As noted earlier, about 9 species of migratory shorebird seem to occur on the sand
bank on any high tide. The site is of particular significance for this group of species,
which make up over 90% of the records of birds counted at the site.

Table 5 lists the 23 species of migrants and the relative numbers of each species
recorded during the recent fieldwork and across all counts at the site. Six of the
species are rarely or infrequently recorded and another four, Grey Plover, Marsh
Sandpiper, Terek Sandpiper and Curlew Sandpiper each represent less than 1% of the
total counts of migratory shorebirds for the site. Another 5 species each make up
either 1% or 2% of the total count.

Table 5 Migratory shorebirds recorded from the site during the
present study and from all site records.

Values are percentage contribution to total migratory shorebird counts (+: < 1%, blank:
not recorded) (See full species list Appendix A for scientific names)

Migratory Shorebird Present All records
study

Pacific Golden Plover
Grey Plover

Lesser Sand Plover
Greater Sand Plover
Black-tailed Godwit
Bar-tailed Godwit
Whimbrel

Eastern Curlew

Terek Sandpiper
Grey-tailed Tattler
Common Greenshank
Marsh Sandpiper
Great Knot 47
Red Knot 1
Red-necked Stint 27
Sharp-tailed Sandpiper 8
Curlew Sandpiper
(Incidental records)
Little Curlew

Common Sandpiper
Ruddy Turnstone
Sanderling
Broad-billed Sandpiper
Ruff
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The remaining nine species could be said to characterise the shorebird community at
the site and include the Great Knot (50%), Red-necked Stint (12%), Bar-tailed Godwit
(9%), Sharp-tailed Sandpiper (7%), Lesser and Greater Sand Plovers (6% together),
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Eastern Curlew (5%), Whimbrel (4%) and Grey-tailed Tattler (2%). For these species,
it is possible to consider regular seasonal changes in numbers (Appendix B) and, for
migratory shorebirds generally, a year by year assessment of numbers is possible.

The year to year average summer count of all migratory waders at the site is illustrated
in Figure 3. Whereas the average summer count of birds appears to have been around
1500 birds in the mid 1980s, and even lower in the late 1990s, average counts in the
last 5 years have been closer to 2500 birds. However, after the year 2000 most of the
counts (86%) were made at high tide, presumably on the roost site itself. Prior to 2000
only a small proportion of counts (13%) were made at high tide and the birds counted
would not have included all of the individuals using the local roost site.
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Figure 3. Year to year average summer counts of migratory shorebirds at the
Ross River mouth

(The number of counts used in the average calculation for each year is shown on the x

axis after the year label).

234 Migratory shorebirds: seasonal patterns

The seasonal change in numbers of all migratory waders together is illustrated in
Figure 4 and Appendix B has graphs of seasonal abundance at the site for the main 9
species of migratory shorebird. The seasonal pattern exhibited in Figure 4 for all
species combined is strongly influenced by the pattern for Great Knot (Appendix B)
since this species outnumbers all others at the site. Numbers in winter are less than
20% of the November to December period when they are at a peak for the year.
However, other species (Appendix B) exhibit different patterns because of the
differences in migration patterns between species.

For example, Grey-tailed Tattlers and sand plovers show two peaks each year, one on
southward migration and the other on northward migration. These species have
populations that are centred at higher latitudes than the Great Knot and more birds are
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likely to be using the coastline here during transit rather than as a place to stay for the
summer. Sharp-tailed Sandpipers tend to use the area primarily on southward
migration and use sub coastal or inland freshwater wetlands on northward migration
after the northern wet season.

Rather oddly, Eastern Curlew exhibit higher numbers around Townsville in winter than
at other times of the year, which is typical of this species at other Queensland sites.
The primary reason is that young Eastern Curlew (< 3-5 years old) that are not going to
migrate to breed in the northern hemisphere, are known to move part way up the east
coast of Australia in winter to Queensland from Victoria and New South Wales (Wilson
2000).

The Ross River area is typical of other shorebird sites along the coast of Queensland
in providing habitat for transitory populations of migratory birds as well as more
permanent populations that may spend the whole summer in the same location. For
the more transitory species, it is difficult to know how many individuals use the site and
for how long. Certainly, many more birds are involved than what is recorded on a
single count.

All migratory shorebirds
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Figure 4. Monthly average number of migratory shorebirds counted at the Ross
River mouth.

The Great Knot, which is the most abundant shorebird in the Ross River area, also
exhibits the most stable numbers over the summer months and a higher proportion of
the individual birds are likely to be moving to more southern parts of the country. In the
non-breeding season, the world’s population of Great Knot is centred in northern
Australia with particularly high numbers in north west Australia and in the south east
Gulf of Carpentaria. Substantial numbers also occur along the north Queensland
coastline, as they do at the mouth of the Ross River.
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3. Discussion

3.1 High tide shorebird roost sites

Most high tide roosts are either in coastal wetland or on foreshores. Shorebirds seek
out suitable disturbance-free roosts, available on all high tide heights, within 8 km of
feeding areas and preferably within a few kilometres or less (Geering et.al 2007, Finn
et. al 2002). For most species, roosts need to be open areas at or adjacent to the
foreshore, with a flat or gently sloping bare, even-surfaced beach to shallow water, with
minimum 30m buffers to visual obstructions of 2m height (wider if obstructions are
higher), and secure disturbance buffers (minimum of 100m). Offshore banks are best if
they have beach fronts that face either into or away from prevailing weather and even
better if they have alternative aspects to meet different climate conditions. Roosts are
best if they are persistent and can survive a 1 in 50 year storm event. The shoreline
slopes need to provide adequate roosting area (20 x 70 m minimum), be of gradients
of 1:30 or less, which provides a “wadeable” zone as the tide comes and goes, and be
broad enough to cater for all tides (Lawler 1995, 1996).

3.1.1 The Ross River sand bank roost

The Ross River sand bank offers over and above the minimum requirements of a high
tide roost site. Because it is over 800 m long it provides space for flocks to move if
they have been disturbed by predators or by people in boats or on foot. If disturbed,
birds are able to reposition themselves on the bank rather than having to abandon the
site.

Much of the Cleveland Bay foreshore is difficult to access and survey for shorebirds.
However, the data that are available for near the Ross River mouth, confirm that it is
highly significant for shorebirds. The relatively regular sampling that has occurred on
the Ross River roost site and nearby intertidal flats up to 10 km away is making a
valuable contribution to the knowledge of numbers and movements of shorebirds in
Queensland. The remainder of Cleveland Bay is poorly known except on the basis of
some specific surveys in 1996 and the occasional fieldtrip to search for shorebirds. No
other major roost site has been located in the Bay.

The very regular summertime occurrence of around 2000 shorebirds at the site means
that it is the most significant shorebird roost site regionally and easily rank among the
top 40 roost sites along the east coast of Queensland (Driscoll 1997). In areas of
generally higher shorebird activity such as Moreton Bay and the Great Sandy Strait,
there are more roost sites in close proximity but any single roost site would not
necessarily be used by more shorebirds than the Ross River bank (see Thompson
1990, Driscoll 1993).
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3.1.2 Other possible sites

Shorebirds will roost at high tide on claypan/saltmarsh patches in the upper reaches of
the tidal range. These areas can be bounded by mangroves and still be used provided
they are large enough to allow easy flight access by the birds. However, there is
limited availability of this style of roost site close to the mouth of the Ross River
because the supratidal areas tend to be fully occupied by stands of mangroves (pers.
obs. Figure 1). Such roost sites tend to be used more often after rain when more of the
substrate will be moist.

With only one exception, shorebirds were not observed moving to and from a roost site
other than the sand bank. The exception was the observation of birds moving towards
newly reclaimed lands within the confines of the Port industrial area. Earlier studies
NRA (2005, 2008) also report on shorebirds seemingly using this area but the extent to
which this is happening cannot be ascertained without access to these areas to make
observations of the birds at rest.

It is well known that shorebirds will use dredge spoil sites and expansive areas in the
process of being reclaimed, as roosting habitat (Driscoll 1998). The Port of Brisbane
has used this response by shorebirds to advantage in creating permanent artificial
roosting habitat for shorebirds, which has been reported in a number of the Port annual
reports. There is also a purpose built bird hide for public viewing of these roosting
shorebirds.

3.2 Roost site protection

Wherever there is continuing urban coastal development in Queensland in areas that
are intensively used by shorebirds, there has been loss of roosting habitat (Moreton
Bay, Mackay, Great Sandy Strait). In Moreton Bay, about one out of six shorebird
roost sites has been or is under threat of being lost and 60% are compromised by
excessive disturbance (Miller 1997). Close proximity to a high-tide roost site is one of
the most important factors determining the distribution of shorebirds on an intertidal
flat. The few roost sites in an area that are available during spring high tides are
especially important because they become the only locations where birds can retreat
from the rising tide to rest during every single tide cycle. Disturbance free conditions at
these roost sites is particularly important for maintaining local shorebird populations.
(Geering et al. 2007)

The effect of lost roosting habitat can be increased density or marginalisation of
feeding shorebirds resulting in reduced food availability for individuals, and the risk of
decreased breeding success and increased mortality for the population. Preservation
and management of natural roosts is the most cost-effective way to provide shorebird
roosts, and coastal wetland protection has many other well-documented benefits
(Lawler 1995).
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It is important to note that shorebirds will adapt, to a degree, to human encroachment
and persist in using a roost site, providing that encroachment doesn’t diminish the
quality of the roosting habitat.

Roost sites can be managed or recreated through an understanding of the needs of
roosting birds. Special recognition of existing roost sites and even the construction of
artificial roost sites have occurred in many parts of the country, especially in Moreton
Bay (Harding et al. 1999), including at the Port of Brisbane, Manly Boat Harbour,
Ormiston and Bribie Island.

Development that will displace or marginalise a major shorebird roost (natural or
otherwise) should not be recommended. However, if a development were to displace
roosting habitat, roost provision should be integrated into the plan from the outset and
the cost factored in to the development cost. Also, construction processes should
minimise environmental impact e.g. use of silt screens, progressive stabilisation, and
rehabilitated after machinery leaves.

To allow for possible future modification of a prospective impacted roost, base-line
data should be collected prior to construction, and monitoring of environmental impact
and bird acceptance should continue for at least 3 years after completion.

Public participation can and should shape roost protection and provision strategies,
locations, designs and construction. Extension facilities and programmes (e.g. bird
hides and signage) and even commercial tours have the potential to benefit residents,
tourists, the local economy, the birds and other wetland values.

3.3 Feeding habitat protection

The loss or alteration of foraging habitat is considered to be a major threat to shorebird
conservation (Straw et al. 2006, Geering et al. 2007,). Any structural modification of
the substrate, pollutants or impairments to access by birds, which detracts from the
quality of the habitat or lowers food availability, will be detrimental to shorebirds. Near
the mouth of the Ross River the primary threats to feeding habitat are disturbance by
people or dogs, pollutants, compaction of sediments, or incursion of mangroves across
the intertidal flat (see Straw and Saintilan 2006).

Human impacts are already apparent on Lot 773 (Area A, Figure 1) where the
presence of people and their dogs tends to preclude or lessen the level of shorebird
feeding activity (pers. obs.). NRA (2008) has also reported birds leaving the area after
being disturbed during the day whereas night time observation of the site showed
greater shorebird activity, presumably because there were fewer people and less
disturbance to the birds.
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3.4 Recognised importance

3.41 Shorebird species

Australia is involved in a range of activities that promote the conservation of migratory
shorebirds, both within Australia and across the East Asian - Australasian Flyway. The
Wildlife Conservation Plan for Migratory Shorebirds was formulated under the
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and
contains the statutory elements as legislated by the Act. The Plan sets out
management actions necessary to support survival of migratory shorebird species,
which are not necessarily considered endangered or vulnerable, but would benefit from
a nationally coordinated approach to conservation. All of the migratory shorebirds
listed in Appendix A are listed in the Plan, which also acknowledges statutory
requirements concerning these species under the EPBC Act.

Australia has entered into three international agreements specifically concerning the
protection of migratory birds: the Japan-Australia Migratory Bird Agreement (JAMBA)
and the China-Australia Migratory Bird Agreement (CAMBA) and the Republic of
Korea- Australia Migratory Bird Agreement (RoKAMBA). These treaties commit each
country to take special measures to protect bird populations migrating between the
countries and encourage a cooperative approach to conservation. The EPBC Act
addresses Commonwealth obligations under these bilateral agreements. The species
listed under each of the three agreements are indicated in Appendix A.

3.4.2 Site significance

The Ross River mouth site is already acknowledged in Watkins (1993) as
internationally important for shorebirds on the basis of counts in the late 1980s of
Lesser Sand Plover and Eastern Curlew and as nationally important on the basis of
counts of Whimbrel. The sites listed in Watkins (1993) are specifically referred to on
page 6 of the Wildlife Conservation Plan for Migratory Shorebirds as among those sites
that are currently relevant under the EPBC Act.

Other species that are recorded for the site and which have a specific conservation

listing are:
Species IUCN listing Qld Nature Conservation Act 1992
Beach Stone Curlew near threatened vulnerable
Eastern Curlew rare
Black-necked Stork near threatened rare
Sooty Oystercatcher rare
Black-tailed Godwit near threatened

Whereas the Sooty Oystercatcher and the Black-necked Stork would be infrequent
visitors to the site, the other three species are more regular occupants.
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Other recent appraisals of shorebirds using the Ross River mouth sand bank and
associated feeding flats (NRA 2008, Maunsell 2008) have also highlighted the
significance of the area for shorebirds and in particular the occasional very high counts
of Great Knot and Red-necked Stint, which on at least 3 occasions for Great Knot and
one occasion for Red-necked Stinit, have been above 1% of the East Asian-
Australiasian Flyway population estimates for these species.

Such high counts add further evidence to the significance of the site and also have
relevance in the context of the EPBC Act, and the associated Commonwealth Wildlife
Conservation Plan for Migratory Shorebirds.

Attention has also been drawn to Little Tern breeding activity on the sand bank (NRA
2005, NRA 2008). The species nests across the top of the sand bank during the
summer months. It is listed as endangered under the Qld Nature Conservation Act.
However, a recent review (Dept of Environment 2008) of the status of the breeding
populations of the particular subspecies of Little Tern (Sterna albifrons sinensis) that
occurs in Australia may make the species ineligible for a conservation dependent
status under the EPBC Act. Nevertheless, it is still a “marine” species in the context of
the EPBC Act and the use of the Ross River sand bank for breeding is presumably
important for maintenance of the population regionally. The species continues to
exhibit a decline in breeding activity in southern parts of its range.

3.4.3 Actions under the EPBC Act

The Commonwealth Wildlife Conservation Plan for Migratory Shorebirds lists 31
actions under four main objectives for conserving migratory shorebird populations.
The actions represent a framework to address threats to the various species and their
habitats and are mostly measures that can be taken by governments or other
interested parties. In the Plan, there are at least five actions, listed below, that
arguably warrant assistance from the Port of Townsville in ameliorating any adverse
consequences to shorebirds from the Marine Precinct project.

* Action 2.5. Identify threats to important habitat and develop conservation
measures for managing them.

Action 2.7. Encourage and support the development of appropriate management
arrangements for important sites, particularly those identified as priority sites.

Action 2.12. Include migratory shorebirds and their habitat in environment
protection arrangements at Local, State and National level to avoid significant
impacts on migratory shorebird populations.

» Action 3.6. Encourage ongoing population monitoring programs for species
covered by this plan.

Action 4.1. Promote public and community education and conservation
awareness, through strategic programs and educational products.
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3.5 Potential impacts of the development

3.5.1 Loss of feeding habitat Lot 773

The development of Lot 773 as a Marine Precinct would mean the permanent loss of
about 20 ha of feeding habitat for shorebirds. There is six times this extent of intertidal
feeding habitat within 2 km of the proposed Marine Precinct. Furthermore, the quality
of Lot 773 as feeding habitat is already compromised by the regular use of the area at
low tide by people traversing, often with their dogs, disturbing feeding birds. Without
the prospect of the Marine Precinct, this disturbance could perhaps be minimised
through controls on the activity of people on the flat. Nevertheless, preservation of Lot
773 as feeding habitat is not considered critical for maintaining the large numbers of
shorebirds that frequent the area in general. On the south east bank of the river
though, opposite Lot 773, there are important natural habitat features that are
considered critical to local bird communities.

3.5.2 Offsite impact of the development on feeding habitat

The area of soft muds on the south east side of the river between the sand bank and
the inner mouth of the river (Area B, Figure 1) can be used intensively by shorebirds
and, for the period of this study, carried far more shorebirds per hectare than the
feeding flats farther to the east. Alteration, diminution or disturbance that affected
shorebird feeding on this section of intertidal flat would represent a significant loss of
amenity for shorebirds that frequent the area. Physical changes to the substrate in this
area through the encroachment of man made structures or through changed
sedimentation patterns need to be minimised and carefully managed. Direct
disturbance by people of shorebirds feeding here also needs to be managed but there
is a natural safeguard that already exists in the form of deep, soft muds that form the
local substrate, which practically precludes pedestrian access to anywhere other the
edge of the site.

Even though the extensive feeding flats that extend to the south east of the sand bank
(Area C and beyond, Figure 1) will not be directly affected by the Marine Precinct
development, other infrastructure that is being planned for the area, including the Port
Access Corridor and associated bridge across the river, will have the potential of giving
far more people ready access to intertidal areas and will increase the likely levels of
disturbance of feeding shorebirds by people and dogs. That is, all new infrastructure
and plans for access to lands and marine areas on the south east bank of the river
have the potential to detract from a very important site for shorebirds. Movements of
people need to be carefully managed to avoid these potential impacts.

3.5.3 Threats to the sand bank roost site

The roost site is fundamental to the importance of the area for shorebirds. Without it,
the nearby feeding flats will cater for far fewer birds. The roost site serves as a focal
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point of shorebird activity and a secure place for birds to rest twice every day during
periods of high tide.

Threats to the site include:

a. loss or diminution of the extent of the high tide bank through changes in
sedimentation patterns brought about by the breakwater(s) that may be built to
protect the marine precinct,

b. increased human access to the bank that may result from such a
breakwater(s) of increased boating activity around the bank, and

c. short term intense disruption of birds using the bank during periods of
construction of the breakwater(s)

3.54 Clarification of impacts and measures to address them

In finalising the design for the Precinct and any associated breakwater careful
modelling of the likely changes to the current integrity of intertidal feeding habitat (Area
B) and the shape and extent of the sand bank should be undertaken. If changes are
likely then consideration should be given to changing the design or allowing for
measures that will compensate for any likely changes.

Possible changes to feeding habitat substrate (Area B) may be difficult to predict and
to manage but should be identified and avoided.

The roost site itself may need to be engineered to offset any immediate alteration in its
amenity for birds or to offset possible long term changes from altered sedimentation
patterns in the area. If there were to be adverse changes to the roost site, known
shorebird roosting requirements (Section 3.1 and Lawler 1995) would need to be
matched against what amelioration measures could be taken given specific
engineering, social and practical constraints at the site. There are several examples,
noted in Section 3.2, of artificial roost site creation or roost site enhancement that have
been effective in safeguarding against loss of important roosting habitat.

Similarly, various approaches are available for managing access by people to critical
shorebird sites (Lawler 1995, 1996) and once final designs are available for the
breakwater and any associated infrastructure then appropriate measures should be
devised and incorporated into the design and management of the area. Shorebirds do
have public appeal and community education and participation in measures to protect
these species are already widely practiced in other parts of Australia.
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