ABSTRACT
The report prepared by Biosis for the shire
overlooked identified priority wetland weeds
and misidentified their ability to readily
invade wetlands as has been identified in a
project undertaken with funding from
department of environment, land, water and
planning (DELWP) water and catchments
group addressing 70 priority species…
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Introduction.
We would like to congratulate shire for undertaking the process of mapping the extent of the
Tootgarook swamp.
We believe no former mapping completely and accurately mapped the wetlands extent,
agreeing with the consultants on the estimation of original wetland extent inferred (figure 1)
using a range of evidence all of which our organisation is familiar with for a number of years.

Figure 1 Tootgarook Swamp Google Earth Overlay of 1841 and Lidar 2012.

However, we believe that the mapping of the current extent, could have been more exact and comprehensive.
As the consultant’s report states, this is the ‘ecological extent1’ of the wetland, and not the actual extent of the
wetland itself (no testing of hydric soils have occurred as part of the report into the swamps extent).
Wetland delineation of a site the size and complexity of Tootgarook swamp is not an easy task and wonder
whether the tendering was descriptive enough in methodology of wetland delineation.
We would have recommended a discussion with Tootgarook Wetlands stake holders group and the working
party group should have been convened prior to this process occurring. We acknowledge that the consultants
put in many hours at no extra expense, we can only say that underfunding the project has resulted in a
delineation to all intents and purposes the best to date.
Personal communication between our group and Melbourne Water River health officer indicated that
Melbourne Water would have provided additional funding and support for this project. Considering the
objectives that Melbourne Water has for the Tootgarook Swamp recognised in its Healthy Waterway strategy,
part of this is to ‘Improve wetland buffer to 100 per cent of wetland’ (“Wetland buffer condition is the native
vegetation above the maximum inundation extent. The current state is very low, and the target is very high”). 2

1

Page 29. Biosis 2019. Extent of Tootgarook Wetland, Mornington Peninsula, Victoria. Report to Mornington
Peninsula Shire. Authors: Yugovic J, Condina P, McMillan G, Eskandanian S. Biosis Pty Ltd, Melbourne
“Wetland extent is defined here as ecological wetland, which is land currently supporting characteristic (typical)
wetland vegetation, including both native and predominantly introduced vegetation.”
2

Page 111. Westernport and Mornington Peninsula Region Healthy Waterways Strategy 2018 – 2028
Melbourne Water. https://www.melbournewater.com.au/media/6346/download
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We believe additional support and funding would have achieved better, more accurate delineation and extent
of the Tootgarook Swamp as elsewhere in Australia official wetland extents are worked out using what we
would consider far superior and more logical techniques, which will be addressed next.
It should be noted that this project of mapping extent has been carried out in the driest year in the Tootgarook
Swamp since the Millennial drought broke in 2011.

Procedure and Methodology of the project .
We believe Shire should have considered the use of already established wetland delineation methods such as
the Queensland Government system derived from the Federal Governments Aquatic ecosystems toolkit for
Aquatic ecosystem delineation and description guidelines3. It is a more detailed process than the physical form
characteristics described within the IWC (Index of Wetland Condition) Structure.
The Victorian IWC provides Method for the long-term monitoring of wetlands in Victoria in a Technical report4
provides an example of how wetland extent can be found using remote sensing satellite information from the
United States Geological Survey (USGS) Landsat project.
While this process has some great advantages, i.e. the data can be used to analyse the change in the maximum
extent of inundation, changes in the frequency and duration of inundation (Figure 2), changes in vegetation
cover and is based on data collected over decades, this method also has its limitations. Vegetation cover over
standing water can sometimes be omitted by error, with the extent of inundation particularly difficult to
identify beneath dense growths of Cumbungi (Typha. sp), Common Reed (Phragmites australis) or Swamp
Paperbark (Melaleuca ericifolia) and under dense patches of medium-sized graminoids e.g. Salt club Sedge
(Bolboschoenus caldwellii) (Figure 3). Figure 4 shows the wetland when it is dry water shows up as dark images
on the landscape, deep artificial water storage can still be seen in the image.

Figure 2 Landsat image of Tootgarook Swamp 12th of August 1995 showing inundation.

3

http://www.environment.gov.au/system/files/resources/f031407b-ba0c-4ac0-87de-fc1c9384b989/files/aetoolkit-module-4-delineation-description.pdf
4

Department of Environment, Land, Water and Planning (2016). Method for the long-term monitoring of
wetlands in Victoria. Department of Environment, Land, Water and Planning, East Melbourne, Victoria.
https://www.water.vic.gov.au/__data/assets/pdf_file/0021/52761/Final-for-publication-LT-WetlandMonitoring-CP.pdf
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Figure 3 Landsat image of Tootgarook Swamp 25th of October 1987 showing inundation with vegetation growth.

Figure 4 What a dry wetland looks like 1st of March 2008 water shows up as dark patches.

The IWC Assessment procedure stipulates the Wetland buffer to be ‘The native vegetation adjacent to the
wetland’ (from the maximum inundation level outwards).5 Simply the maximum recorded inundation event is
2.47 meters in 2001.6
We have taken the level calculated from the 2005 MHW report for the April 2001 inundation event within the
Tootgarook Swamp. This event allowed for calibration of theoretical data provided by N.M. Craigie &
Associates in their reports.

“MPS recorded the peak flood level that occurred during this event and this level in
conjunction with available rainfall and tide level data has enabled MWH to create a
calibrated hydrologic/hydraulic computational model of the catchment. The catchment is
relatively complex due to the relationship between the storage effects of the Tootgarook

5

Acronyms and Glossary v. DELWP (2016) Index of Wetland Condition Assessment Procedure June 2016.
Department of Environment, Land, Water and Planning, East Melbourne, Victoria
https://iwc.vic.gov.au/docs/IWC%20Assessment%20Procedure%20-%20June%202016.pdf
6

Page 18 Table 5.3 Tootgarook Wetland/Chinamans Creek Drainage Study MWH2005
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/2005_tootgarook_wetland__chinamans_creek_drainage_report_final._mwh_australia_pty_ltd.pdf
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Wetland, the urbanised lower catchment (West Rosebud), the influence of groundwater and
the tidal outlet. The calibrated model allows a high degree of confidence in assessing the
existing catchment behaviour, the effect of proposed alterations to the catchment and the
relative benefits of flood mitigation measures”7
“The model developed for this study will provide substantially more reliable results than
those developed during the earlier studies undertaken for MPS. This is primarily due to the
hydrodynamic model being calibrated against a real event of significant size. In addition
the detailed survey of Chinaman's Creek between the Tootgarook Wetland and Rosebud
Beach provided by MPS has ensured confidence in the hydraulic profile of the creek. The
complexity of the Tootgarook Wetland catchment is such that traditional modelling is
unable to represent the true catchment behaviour.”8
“The model was run with both the existing wetland storage areas, and also the envisaged
future storage areas once the wetland has been partially filled for Hiscock Estate,
Sanctuary Park Estate, Wetland and Freeway works. Table 5.1 lists the peak level in the

wetland immediately upstream of Elizabeth Avenue along with the peak discharge through
the culvert under Elizabeth Avenue for each recurrence interval event and the calibration
event for these two scenarios. For comparison the peak levels and flows calculated by Goh

7

Page 3 Tootgarook Wetland/Chinamans Creek Drainage Study MWH2005
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/2005_tootgarook_wetland__chinamans_creek_drainage_report_final._mwh_australia_pty_ltd.pdf
8

Page 38 Tootgarook Wetland/Chinamans Creek Drainage Study MWH2005
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/2005_tootgarook_wetland__chinamans_creek_drainage_report_final._mwh_australia_pty_ltd.pdf
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Associates (1994) and N.M. Craigie & Associates (1996) for the 100 year event are also
shown.
For reference the culvert invert and soffit levels are 0.4m AHD and 1.9m AHD respectively,
and the road is at approximately 3.0m AHD.
The levels and flows produced from our hydraulic model are substantially lower than those
produced in previous work. There are two reasons for this:
1. These reports were produced before the culvert under Elizabeth Avenue was
constructed, and therefore the stage-discharge relationship for the discharge from
the wetland is different.
2. Lower peak flows into the wetland. In N.M. Craigie & Associates (1996) they
quote peak flows into the wetland of 86m3/s, although it is not clear which
duration this refers to. For our modelling the critical duration for wetland levels is
36 hours, and with this the peak flow into the wetland is only 45 m3/s”9
We believe the original citation of 86m3/s has originated from a 1993 Tootgarook Flood Plain Study10.
Originally referenced in a Melbourne Water report, then referenced in a S.P.G report from 1994 and
again used, it was incorrectly attributed to N.M. Craigie & Associates 1996 Chinaman's Creek - West
Rosebud Flood Mitigation and Restoration Strategy report.
We are next drawn to question the validity of the data within original report titled - Flood plain
storage data within Hiscock's property provided by Sharp Design Studio Pty. Ltd.
Using the calibration technique within the 2005 MHW report we are able to indicate the maximum
inundation level recorded within the Tootgarook Swamp of 2.47mAHD.
The Queensland methodology for wetland delineation (Figure 5) provides a logical way forward for a complex
delineation like the Tootgarook Swamp.

“The Queensland Skills required for wetland survey and delineation.
In some situations where there is good existing information and the wetland boundary is clearly
discernible, people with basic plant identification, or other relevant skills, may be able to identify
and/or delineate a wetland. However, in many cases the identification and delineation of wetlands
9

Page 16 Tootgarook Wetland/Chinamans Creek Drainage Study MWH2005
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/2005_tootgarook_wetland__chinamans_creek_drainage_report_final._mwh_australia_pty_ltd.pdf
10

Page 1 & 2 Tootgarook Flood Plain Study (Jan 1993)
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/1993_tootgarook_flood_plain_study._me
lbourne_water.pdf
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will require specialised field, laboratory and desktop investigation skills. This requires people with
skills in plant identification and the collection of vegetation structural and abundance data and/or
soil survey, and/or the collection of fauna data. An understanding of wetland ecology, particularly
their dynamic nature and their response to seasonal conditions and longer-term climate variability,
is important.

Figure 5 Queensland flowchart for wetland delineation showing that it is multiple factors that delineate a wetland.

In addition, a person with GIS/mapping skills is required to compile the final map, which might
result from the delineation process.
The time required will vary with the complexity of the site as well as the experience and knowledge

8

of the people undertaking the survey. Features that cover a small area with good existing
information and boundaries that are clearly visible on existing imagery may be confirmed from a
brief desk top evaluation. A more complex but still simple identification, such as the one detailed in
Eubenangee Swamp, may only require two hours in the field (plus travel time) and half a day in the
office (plus time to acquire imagery and data). Larger and more complex sites may take several
days work in the field by vegetation, fauna and soils scientists and several days in the office by GIS
staff to map and to write up the findings. Field assessments will generally require more than one
person to (safely) collect the required data.”11
Another feature in Queensland’s method when determining a Wetlands delineation, is a line showing a buffer
that must be left to allow for specified error estimate (figure 6).

Figure 6 Extent of the wetland boundary delineation is shown in blue shading with the accuracy confidence interval indicated by
horizontal hatching. The red line indicates the boundary that must be used to ensure wetland is captured.

11

Page 1 Department of Environment and Resource Management (2011) Queensland Wetland Definition and
Delineation Guideline part b, Queensland Government, Brisbane.
https://wetlandinfo.des.qld.gov.au/resources/static/pdf/resources/reports/buffer-guide/qld-wetlanddefinition-and-delineation-guideline-part-b.pdf
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We strongly recommend that it should have been a team that determined the delineation of the Tootgarook
Swamp for the reasons above and we recommend the following as amendments and additions to:
1.

Vegetation alone is not the only determining factor of a wetland.
Introduced weeds within the wetland itself are also weeds that can be terrestrial species, though
their density and dominance may change i.e. be increased with inundation (i.e. Tall Fescue
Festuca arundinacea, Kikuyu Grass Pennisetum clandestinum, Couch Grass Cynodon dactylon,
Creeping Bent Agrostis stolonifera, Strawberry Clover Trifolium fragiferum var. fragiferum)12.
The report prepared by Biosis for the Shire overlooked identified priority wetland weeds and did
not recognise their ability to readily invade wetlands as has been identified in a project
undertaken with funding from Department of Environment, Land, Water and Planning (DELWP)
Water and Catchments Group addressing 70 priority species, this point we will further expand on.

2.

Using a new Lidar map at 10cm intervals between 2.00mAHD and 2.50mAHD, as well as
highlighting the maximum recorded wetland height as identified by the MWH 2005 report of
2.47mAHD.

3.

Hydric soils are formed in response to prevailing inundation or waterlogging (Hill et al. 1996) and
are a long-term wetland determining characteristic that can form the basis for wetland
delineation in association with vegetation and hydrology. In situations where wetland vegetation
has been altered or removed and the hydrology is difficult to determine, hydric soils may be the
only reliable wetland indicator remaining. Hydric soils can be difficult to identify in seasonally
waterlogged wetlands such as damplands and freshwater meadows due to the fact that these
wetland soils experience less saturation than seasonally inundated wetland soils. 13
Areas already identified as wetland by the vegetation assessment do not require further soil
assessment for positive identification, although soil information for such areas could be required
for inventory and evaluation purposes. Thus, soil samples may often only be required on the areas
adjacent and to the upland side of the boundary identified by the vegetation assessment.

4.

Features already identified as wetland through vegetation or soil assessment do not require
further assessment for positive identification, although fauna information for such areas may be
required for inventory and evaluation purposes. For sites that have been subjected to hydrological
modification, fauna may be a crucial indicator of the degree of change (such as direct infilling or
levelling of wetlands, drainage ditch construction constructed to drain water from a wetland and
ground water extraction).
The type of fauna information to be collected will depend on the type of animals being surveyed
as well as the type of wetland. Often information on the life cycle of fauna is required for the

12

Page 8. Weiss, J, Dugdale, T and Frood, D. (2017) Knowledge document of the impact of priority wetland
weeds: Part 1 – Selection of the priority wetland weeds. (PDF, 1.9 MB) Report prepared for Department of
Environment, Land, Water and Planning (DELWP) Water and Catchments Group by Agriculture Victoria.
https://www.ari.vic.gov.au/research/pests-weeds-and-overabundant-species/managing-invasive-species-inwetlands
13

Department of Biodiversity, Conservation and Attractions 2017, A methodology for the evaluation of
wetlands on the Swan Coastal Plain, Western Australia, draft prepared by the Wetlands Section of the
Department of Biodiversity, Conservation and Attractions and the Urban Water Branch of the Department of
Water and Environmental Regulation, Perth. https://www.dpaw.wa.gov.au/images/documents/conservationmanagement/wetlands/wetland_identification_and_delineation_info_sheet_122017.pdf
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interpretation of wetland fauna indicators14. In cases where large numbers of mobile fauna occur,
such as colonies of breeding water fowl, the abundance of fauna species associated with a
particular vegetation community (habitat) can identify a feature as a wetland. In other cases,
individual point locations of each fauna record may be required for interpolation of the wetland
boundary. Standard fauna survey methodologies for different groups are widely available
although the specific methodology will depend on the specific fauna and site attributes. 15
Specific Fauna that would be of a local identifier would be habitat specific fauna that are not
marine based and wetland specific. Wetland indicator species (WIS) have adapted to living in
wetlands being dependent on them for wholly or part of their lives.
Some spend a major part of their life there, whereas others only use them for critical stages of
their life cycle, such as breeding and larval development.
Local (WIS’s) would be;
a. Burrowing Crayfish
b. Common Long-necked Turtle
c. Southern Toadlet
d. Glossy Grass Skink
e. Swamp Skink
f. Lewin’s Rail
g. Spotless Crake
h. Baillon's crake
i. Purple Swamphen
j. Australasian Bittern
k. All three Egret species
l. Rakali (Water Rat)
All are species closely linked to Wetland soils and Hydrology.
The presence of a WIS at a site does not, in itself, confirm the site to be a wetland, but is one line
of evidence towards determining the wetland status of a site. 16
Or alternatively;
As under the Victorian IWC method that the maximum inundation level recorded of 2.47mAHD is
applied to Lidar mapping of the wetland as the extent of the wetland.

14

The Fauna Wetland Indicator Species List (WISL) has been compiled to support the determination of whether
a site is a wetland. Fauna Wetland Indicator Species List, WetlandInfo, Department of Environment and
Science, Queensland, viewed 14 March 2019
https://wetlandinfo.des.qld.gov.au/wetlands/ecology/components/fauna/fauna-indicator-species-list.html
15

Page 5. Department of Environment and Resource Management (2011) Queensland Wetland Definition and
Delineation Guideline part b, Queensland Government, Brisbane.
https://wetlandinfo.des.qld.gov.au/resources/static/pdf/resources/reports/buffer-guide/qld-wetlanddefinition-and-delineation-guideline-part-b.pdf
16

The Fauna Wetland Indicator Species List (WISL) has been compiled to support the determination of
whether a site is a wetland. Fauna Wetland Indicator Species List, WetlandInfo, Department of Environment
and Science, Queensland, viewed 14 March 2019
https://wetlandinfo.des.qld.gov.au/wetlands/ecology/components/fauna/fauna-indicator-species-list.html
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Why a Weir is needed .
The report identified issues that have long been the view point of Save Tootgarook Swamp and shown in the
Swamp Management Guidelines for the Greater Tootgarook Swamp 17 in which in 2014 our organisation stated;

“Human interferences can easily disturb this natural balance of production, such as drainage for
agriculture and other uses, and increases aerobic decay turning peatlands into a carbon source
rather than a carbon sink. Restoration of the original ground contours by removing drainage lines,
that have been cut into the peatland to drain it, is an essential step to restore the area’s natural
hydrology functions.” Page24
Therefore, peatland drainage is an uneconomical practice and should be avoided. As the swamp
has approximately only a 0.4m decline to the bay, this factor has aided in the protection of the
groundwater of the Tootgarook swamp and much of the peat soils by restricting the Chinamans
creek / Boneo Drain draining effect. While the creek should exist for habitat values as did the
original creek line, it could be said that the current creek is too deep in that when the groundwater
lowers from excessive bore usage, and / or drought, so does the groundwater dependent swamp
(fen), with Chinamans creek continuing to drain the groundwater.” page 25

We strongly object to the report’s contradictory Socio-political issues statement

“The degree to which Tootgarook Wetland should be allowed to recover to its former extent by
blocking the drains (restoring the hydrology) and withdrawing livestock grazing versus allowing
existing uses and protecting what remains of the wetland is a socio-political question rather than a
scientific question.”
And we do so for the following reasons given within the report

“Prior to development and drainage works the original outlet from the swamp (Tootgarook Creek) is
likely to have often been blocked by the coastal dunes, and so large areas of the swamp must have
been under water for long periods, thus explaining the formation of swamp and overlying peat
deposits.
Given generally accepted peat formation rates of about 1 mm/year then the 400 mm thick, near
surface ‘true peat’ layer, identified by Coffey Partners international (1992) would have taken 400

17

Save Tootgarook Swamp, Swamp Management

Guidelines for the Greater Tootgarook Swamp Final Version 2014 June.pdf
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/swamp_management_guidelines_for_th
e_greater_tootgarook_swamp_final_version_2014_june.pdf
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years to form. It should be noted that this true peat layer was not found in all test pits and therefore
apparently is not a continuous layer across the wetland. Earlier studies by Melbourne Water
(Geological Services Section, November 1991) had identified a far thicker layer containing peat up
to 3.8 metres in thickness, which in addition to organic matter also contained calcareous clayey silt
and shells. Sand occurred in all boreholes underlying the peat.
Peat requires permanent standing water to form, slowly oxidising when it dries out, and thus only
builds up below herbaceous reed and rush vegetation growing on permanently inundated or
waterlogged substrates (the inner swamp). Tootgarook Wetland has not held water continuously
since recent observations began in 2012, drying out each summer (C. Brown, pers. comm.)
including during years of above average rainfall. Regular drying out is not consistent with peat
formation, indicating that something drastic has happened to the wetland hydrology. The wetland
appears to have undergone major drying out due to Chinamans Creek drain and possibly rupture of
the aquitard by historical marl extraction in the north-west (Figure 17). Dry peat is flammable and
major peat fires could potentially occur in future.”18
“Under normal catchment conditions low rainfall, low intensity storms do not result in appreciable
surface runoff in rural parts of the catchment due to the highly pervious nature of the soil. However,
in wet years such as 1995, 1996, 2001, 2012 and 2013, when the subsoil remained saturated, even
low intensity storms resulted in surface runoff. High rainfall, high intensity storms result in
appreciable surface runoff which is conveyed by a variety of overland flow paths to Chinamans
Creek and Drum Drum Alloc Creek and into the swamp. High rainfall events are important: the last
major flood was in April 2001 when 207 mm of rainfall was received in one month, over three times
the April average (BOM 2018b).”19
Research for this submission has discovered that prior to the drainage strategy and realignment of the Drain
(Chinamans Creek) in 1993 the wetland did hold water in its deep freshwater marsh sections as shown by the
LANDSAT program (Figures 7-10). Since the Chinamans creek strategy has been implemented it appears that
the wetland has not held permanent water, nor has downstream drainage issues been solved something that is
addressed further in why a weir is needed.

18

Page. 17. Biosis 2019. Extent of Tootgarook Wetland, Mornington Peninsula, Victoria. Report to
Mornington Peninsula Shire. Authors: Yugovic J, Condina P, McMillan G, Eskandanian S. Biosis Pty Ltd,
Melbourne
19

Page. 18. Biosis 2019. Extent of Tootgarook Wetland, Mornington Peninsula, Victoria. Report to
Mornington Peninsula Shire. Authors: Yugovic J, Condina P, McMillan G, Eskandanian S. Biosis Pty Ltd,
Melbourne
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Figure 7 19th January 1993

Figure 8 9th April 1993

Figure 9 16th April 1993
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Figure 10 22nd August 1993

We say that the report cannot give evidence of a scientific nature on an issue that has been identified as critical
components of the wetlands ecological character and dismiss these as socio-political rather than a scientific
argument.

“3.4.5 CC5 - Peat Soils Reasons for Selection as ‘Critical’ – Criterion (a) and (b)
Coastal peat formation is induced by waterlogging of silted-up areas when there is
sufficient supply of freshwater (Kumano et al 1990). In eastern Australia, many coastal
peatlands occur as thin strips behind the barrier dune systems. These deposits were
generally formed in the past 4000 to 6000 years, since the last high-sea-level stand (Lewis
et al 2008). However, they have been heavily impacted by anthropogenic activities with
many coastal peatland areas extensively damaged and/or removed by agriculture and
urbanisation land uses. Despite being the subject of mining in the later 19th and early 20th
centuries, the wetland still contains extensive areas of peat soils, which are likely to be
unique in scale on the Mornington Peninsula and potentially in the Gippsland Plain
Bioregion (Criterion a)
Peat is not just sediment; it is also a component of a living ecosystem, the net production
of which forms the substrate on which the living part depends. The surfaces of organic
deposits such as peat provide specialised habitats for plants and animals tolerant of
aquatic, or wet, reducing and often acid conditions (Criterion b).”20
The answer to this question is purely scientific. To avoid the matter, its responsibilities and repercussions is, in
our view, akin to denying climate change and the effects of wetland drainage.

20

Page 52 M. South and A. Costen (March 2015) Tootgarook Wetland Ramsar Nomination Feasibility Study
BMT WBM Pty Ltd for MPSC.
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/2015_tootgarook_wetland_ramsar_nomi
nation_feasibility_study_m._south_a._costen_bmt_wbm_.pdf
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A better statement to have been constructed is;

“The additional degree to which Tootgarook Wetland should be allowed to recover to its former
extent after the amount has been calculated needed for protection of peat soils (critical component
to its ecological character) by further more blocking the drains (restoring the hydrology) and after
managing livestock grazing versus withdrawing grazing instead of allowing existing uses and
protecting what remains of the wetland is a socio-political question rather than a scientific question.”
With regard to livestock grazing the report fails to draw on available sources of scientific literature such as
DEWLP’s “A guide to managing livestock grazing in Victoria’s wetlands. Decision framework and guidelines —
Version 1.0 “21 its purpose designed for use by natural resource management (NRM) practitioners,
environmental consultants, and researchers with expertise in NRM to inform livestock grazing management
practices in wetlands on private and public land.

“Livestock grazing in wetlands is common and widespread in Victoria. While it occurs most often on
private land, it can also be licensed on public land. It usually degrades the condition of wetlands
and threatens wetland values, but in certain cases grazing can be beneficial to wetland values if
carefully managed (Morris and Reich 2013)”22
The obvious issue with the current drainage of the wetland is not when it’s at its peak, but when it is at its
lower levels. That impact on the wetland is known and documented, within the ‘Tootgarook
Wetland/Chinamans Creek Drainage Study MWH2005’, ‘Tootgarook Wetland Ramsar Nomination Feasibility
Study’, and ‘Extent of Tootgarook Wetland, Mornington Peninsula, Victoria’ as well as Save Tootgarook
Swamps ‘Swamp Management Guidelines for the Greater Tootgarook Swamp’.
We say again weir plans (figure 6 for Elizabeth Avenue) were issued for construction in 1996 as part of the
Chinamans Creek Catchment Management Strategy and left to private developers to construct, this failed to
occur as development parcels were sold off to other developers.
It is failure of the systems functionality made clear in the in 2005 MWH report that this failure occurred;

“Secondly the control on the peak flood levels appears to be the constriction in the channel
downstream of Point Nepean Rd rather than the culverts themselves.”23

21

Peters, G., Morris, K., Frood, D., Papas, P. and Roberts, J. (2015). A guide to managing livestock grazing in
Victoria’s wetlands. Decision framework and guidelines — Version 1.0. Arthur Rylah Institute for
Environmental Research Technical Report Series No. 265. Department of Environment, Land, Water and
Planning, Heidelberg, Victoria. https://www.water.vic.gov.au/__data/assets/pdf_file/0023/52781/ARITechnical-Report-265-Guide-to-managing-livestock-grazing-in-wetlands-decision-framework-V1.0.pdf
22

Page 7 Peters, G., Morris, K., Frood, D., Papas, P. and Roberts, J. (2015). A guide to managing livestock
grazing in Victoria’s wetlands. Decision framework and guidelines — Version 1.0. Arthur Rylah Institute for
Environmental Research Technical Report Series No. 265. Department of Environment, Land, Water and
Planning, Heidelberg, Victoria https://www.water.vic.gov.au/__data/assets/pdf_file/0023/52781/ARITechnical-Report-265-Guide-to-managing-livestock-grazing-in-wetlands-decision-framework-V1.0.pdf
23

Page 18 Tootgarook Wetland/Chinamans Creek Drainage Study MWH2005
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The purpose for what has been needed to occur for controlling the downstream areas is been known since
1994;

“The lower tailwater in the creek also serves to improve the outfall capacity of drains discharging
directly into Chinaman's Creek.”
It is for these reasons a Weir is needed to create a tailwater and slow the flow in peak events, allowing the
downstream drain to handle 6 months ARI events, this is something that the system is currently failing to do.
It has been over 20 years since plans were approved (Figure 11) and failed to be constructed, we are still calling
for the wetlands hydrology to be restored because of the issues highlighted in the ‘Tootgarook
Wetland/Chinamans Creek Drainage Study MWH2005’, the ‘Tootgarook Wetland Ramsar Nomination
Feasibility Study’, and ‘Extent of Tootgarook Wetland, Mornington Peninsula, Victoria’ as well Save
Tootgarook Swamp ‘Swamp Management Guidelines for the Greater Tootgarook Swamp’. and its effect on
the Tootgarook Swamps peat which is part of its Ecological Character Description.

Figure 11 Weir Plans issued for construction 1996.
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Vegetation Mapping .
Within the report it is expressed that it is not just native vegetation defining the wetland. It is our
understanding that this further backs the viewpoint we put forward, that other components such as the
Queensland method of wetland delineation should also be part of wetland mapping extent to compliment the
Victorian IWC, which is more about the condition, assessment and long-term monitoring of existing wetlands.

“With predominantly introduced vegetation largely left out of the vegetation mapping, the available
mapping is not of the entire wetland. It was produced for particular purposes such as setting
management priorities and determining quantities of available native vegetation offsets. Many native
flora and fauna can occur outside mappable DELWP ‘patch’ native vegetation in what is functional
ecological wetland despite floristic modification. These include significant species such as
Australasian Bittern and Latham’s Snipe. Maps of the McNaught property includes such vegetation
as ‘poor quality vegetation’ (Picone and Walker 2003) and ‘degraded treeless vegetation’ (Gannon
2011), the latter a technical term used by DSE at the time.
Whilst broadly comparable, none of the geology, survey or modern vegetation maps are fully
consistent due to mapping error, differences in scale, and differences in interpretation as to where
the geological, wetland or EVC boundary is situated. While there is clearly a core area of wetland
and wetland substrate, its boundary and the outer wetland boundary are not consistently mapped
across the various investigations.”24

Tall Fescue.
Tall fescue (Festuca arundinacea) is a cool season, long-lived perennial, C3 species of bunchgrass which was
introduced as a pasture grass from Europe and northern Africa and some cultivars are still widely grown in
Australia today. Since its introduction, it has spread from cultivation and has become an invasive species and
noxious weed in native grasslands, woodlands and other habitats, reducing native biodiversity not just in
Victoria, but Worldwide.
It has documented associations with fungal endophytes such as Neotyphodium coenophialum, which may be
the reason for the plant’s success. The endophyte produces bioactive alkaloids which give the plant protection
against predation by insects, larger grazers and even nematodes.25
The toxins that result from the endophyte create a number of problems for the grazing animal. Animals do not
gain and can actually lose body weight despite constant grazing, experience reproductive problems such as low
conception rates and poor offspring survival. In addition, cattle grazing on endophyte infected tall fescue have
24

Page 25. Biosis 2019. Extent of Tootgarook Wetland, Mornington Peninsula, Victoria. Report to
Mornington Peninsula Shire. Authors: Yugovic J, Condina P, McMillan G, Eskandanian S. Biosis Pty Ltd,
Melbourne
25

Festuca arundinacea (tall fescue) datasheet Invasive Species Compendium CABI (Centre for Agriculture and
Bioscience International) https://www.cabi.org/isc/datasheet/23983
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elevated body temperatures and loss of blood
flow to the extremities, causing "fescue foot"
and other symptoms.26
Other grazing animals may suffer similar
health problems associated with Tall fescue. It
can have grave effects on pregnant horses:
abortions, thickened placentas, and limited
milk. Sheep are also prone to "fescue foot,"
hyperthermia, poor wool production and
reproductive problems as well as lowered feed
intake and the resulting poor weight gains.
Tall Fescue forms a sod or mat so thick, a bird
can’t walk through it. Tall Fescue seeds are
also toxic to birds. 27
In the United States the effects of Tall Fescue
on biodiversity are well documented it is quite
logical that this introduced species form
Europe and Northern Africa is having similar to
identical impacts here.

“Tall fescue in North America has replaced many hectares of native grasses and does not supply the
type of food and cover that many smaller game bird species need in order to thrive. For example, tall
fescue only supports a limited number of insects, which are an important food for both quail and
turkey (Henson, 2001). After tall fescue plants die, their leaves fall to the ground and create a thick
thatch which prevents native plant seeds from germinating (California Invasive Plant Council, 2016).
This thatch, which is a thick, impenetrable mat of culms near the soil surface that also forms after
mowing or grazing, does not allow enough bare ground for some seed-eating birds to obtain
adequate food. Additionally, tall fescue has been shown to inhibit seed germination in other plant
species through allelopathy (Barnes et al., 1995; Henson, 2001).
The presence of F. arundinacea has been linked with a reduction in biodiversity (Spyreas et al.,
2001), and in forest situations has even suppressed the natural succession process by reducing tree
abundance and size (Rudgers et al., 2007). The presence of the endophyte-infected grass, which is
toxic to some herbivores, increases feeding on tree saplings, again altering normal succession
processes. It is now recognized that the presence of the endophyte contributes to both the tough
nature of the grass and the poor performance of grazing animals in the warmer months. Endophyte
infection has been deleterious to wildlife as well, reducing the biological diversity of soil organisms,
26

Tall Fescue Toxicosis University of Missouri https://extension2.missouri.edu/G4669

27

Why I Hate Tall Fescue Whitescarver Natural Resources Management LLC
https://www.gettingmoreontheground.com/2017/08/14/why-i-hate-tall-fescue-2/
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insects, native plants, birds and mammals. Endophyte-infected tall fescue inhibits many soil
organisms, including pathogenic fungi, parasitic nematodes and beneficial mycorrhizal fungi. The
fescue endophyte produces loline alkaloids that are toxic to at least twenty insect species. The
endophyte also produces ergot alkaloids that are toxic to mammals, including domestic livestock.
Grasslands dominated by endophyte-infected tall fescue support less total herbivore biomass, which
in turn supports less predator biomass (Henson, 2001).”28
The endophyte-free grass is frequently used where animal welfare is an important factor but does not possess
the same resilience to difficult conditions (Hoveland, 1993) 29. It is clear that the species in the Tootgarook
Swamp is not endophyte-free due to its dominance of the wet fringe of the wetland.
We disagree with the boundary of the wetland, as delineated in the report (figure7). Carried out in the driest
year the Tootgarook Swamp has faced since 2011, the report as we stated before, misidentified a key indicator
of what is still the wetland, deciding that it is not wetland.

The report states:

“Common Tussock-grass Poa labillardierei may have colonised down to the current boundary from
the original boundary, into a zone of former wetland where it competes with invasive Tall Fescue
Festuca arundinacea.”30
“The wetland has many associated grasslands on ‘islands’ and peninsulas within the wetland and on
adjacent slopes dominated either by Common Tussock-grass Poa labillardierei or its introduced
competitor Tall Fescue Festuca arundinacea. These areas rarely flood although most are within the
100 ARI flood level.”31

28

Festuca arundinacea (tall fescue) datasheet Invasive Species Compendium CABI (Centre for Agriculture and
Bioscience International) https://www.cabi.org/isc/datasheet/23983
29

Carl S. Hoveland Importance and economic significance of the Acremonium endophytes to performance of
animals and grass plant Agriculture, Ecosystems & Environment Volume 44, Issues 1–4, March 1993, Pages 312 https://www.sciencedirect.com/science/article/pii/016788099390036O?via%3Dihub
30

Page. 36. Biosis 2019. Extent of Tootgarook Wetland, Mornington Peninsula, Victoria. Report to
Mornington Peninsula Shire. Authors: Yugovic J, Condina P, McMillan G, Eskandanian S. Biosis Pty Ltd,
Melbourne
31

Page 43. Biosis 2019. Extent of Tootgarook Wetland, Mornington Peninsula, Victoria. Report to
Mornington Peninsula Shire. Authors: Yugovic J, Condina P, McMillan G, Eskandanian S. Biosis Pty Ltd,
Melbourne
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Figure 12 Page 40 Figure 12 of Biosis 2019. Extent of Tootgarook Wetland, Mornington Peninsula, Victoria misidentifying Tall
Fescue as not part of the wetland.

In 2017 the Department of Environment, Land, Water and Planning (DELWP) Water and Catchments Group,
members of Arthur Rylah Institute (Pathways Bushland and Environment), provided valuable assistance in
determining a project and wetland weed list, drawn from a 2014 workshop of Victorian wetland managers,
investigating the effectiveness of invasive species management in wetlands.32
Tall Fescue Festuca arundinacea is identified as a (FR) Fringing or marginal species, tolerant of seasonal /
intermittent shallow inundation or marginal wetland habitats. 33

32

Weiss, J, Dugdale, T and Frood, D. (2017) Knowledge document of the impact of priority wetland weeds: Part
1 – Selection of the priority wetland weeds. (PDF, 1.9 MB) Report prepared for Department of Environment,
Land, Water and Planning (DELWP) Water and Catchments Group by Agriculture Victoria.
https://www.ari.vic.gov.au/research/pests-weeds-and-overabundant-species/managing-invasive-species-inwetlands
33

Page 20. Weiss, J, Dugdale, T and Frood, D. (2017) Knowledge document of the impact of priority wetland
weeds: Part 1 – Selection of the priority wetland weeds. (PDF, 1.9 MB) Report prepared for Department of
Environment, Land, Water and Planning (DELWP) Water and Catchments Group by Agriculture Victoria.
https://www.ari.vic.gov.au/research/pests-weeds-and-overabundant-species/managing-invasive-species-inwetlands
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Figure 13 Habitat List CABI datasheet page for Tall Fescue Festuca arundinacea

Tall Fescue is known in many parts of the world to invade wetlands. The Centre for Agriculture and Bioscience
International34 shows the species listed in its habitat list as Wetlands - Principal habitat (Figure 13), along with
information from the UK and US stating:

“F. arundinacea grows in a large range of habitats; in the British Isles alone it can be found in habitats
as wide ranging as meadows, salt marshes and cliff tops (Gibson and Newman, 2001). It can be
found growing in soils with varying nutrient levels, but tends to prefer conditions which are moist for
the majority of the year. Weber (2003) describes it as growing particularly in moist grassland and
woodland, reed swamps, seashores, riparian habitats, and freshwater and saline wetlands.
In North America, F. arundinacea invades a variety of environments, including agricultural pasture
land, tall grass prairies, forest margins and other moist, disturbed places (USDA-NRCS, 2016). In
California it favours sites with heavy soil, including grassland, coastal scrub, roadsides, ditches and
other disturbed locations (California Invasive Plant Council, 2016). In Hawaii, it is adventive in
pastures and open grasslands at elevations from 820 to 1490 m (Wagner et al., 1999).”

34

Festuca arundinacea (tall fescue) datasheet Invasive Species Compendium CABI (Centre for Agriculture and
Bioscience International) https://www.cabi.org/isc/datasheet/23983
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In Victoria it is thought to pose a serious threat to one or more vegetation formations, i.e. it is listed as a high
threat invasive weed in plains swampy woodland35.
Tall fescue (Festuca arundinacea) within the Tootgarook Swamp occupies the fringing zone Figures 15 -17 and
12). In the ‘capillary fringe’ the soils are damp due to its immediate connection to the water table to which
water is drawn upward by capillary action and may also be called the ‘riparian zone’ or the top of the ‘littoral
zone’ and described within the Tootgarook Wetland Ramsar Nomination Feasibility Study as ‘Freshwater
meadow’ of the wetland where there is intermittent shallow inundation or damp margins around the wetland
habitats.
In this ecotone habitat between the true wetland and true dryland communities, Tall fescue can dominate as a
year-round green perennial grass outcompeting other grasses 36 and aquatic plants with the aid of fungal
endophytes.
This zone that is not a grassland though it is what would be described as an occasional inundated sedgy
grassland below the Plains Grasslands and above the more permanent wetlands in the Tootgarook Swamp.37
The species (figure 14.) that occupy this sedgy grassland zone are listed below. Species composition can vary
secondary species may have been more common prior to disturbance within the zone.
Tall Fescue as an extraordinary ability to mask and camouflage (figure 18) other wetland species such as sedges
and even Triglochin.

35

Weeds of Australia for Biosecurity Queensland. Fact Sheet Index Tall Fescue
https://keyserver.lucidcentral.org/weeds/data/media/Html/festuca_arundinacea.htm
36

Page 26. Page 52. M. South and A. Costen (March 2015) Tootgarook Wetland Ramsar Nomination Feasibility
Study BMT WBM Pty Ltd for MPSC.
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/2015_tootgarook_wetland_ramsar_nomi
nation_feasibility_study_m._south_a._costen_bmt_wbm_.pdf
37

Personal Communication - Concept developed and constructed with the help of Fiona Sutton former Senior
Ecologist at Ecology Australia, Principle Ecologist at Arcadis.
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Tootgarook Swamp Fringing Zone (Freshwater Meadow) description.
• The most common species remaining in the zone.
Key components

•Hemarthria uncinata
•Lobelia anceps
•Eleocharis acuta
•Carex gunniana var. gunniana
•Carex sp.
•Calystegia sepium (subsp). Roseata

• Species that have may have survived modification in
the zone.

Secondary can
Vary.

•Schoenus nitens
•Samolus repens
•Scaevola albida
•Gahnia trifida
•Poa labillardierei (low count)
•Poa Tennera
•Triglochin striata
•Bolboschoenus caldwellii
•Selliera radicans

• Common weeds infesting the zone.
Weeds

•Festuca arundinacea (Tall Fescue)
•Agrostis stolonifera (Creeping Bent)
•Lotus sp.
•Leontodon taraxacoides

Figure 14 List species that occupy this sedgy grassland zone
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Figure 15 Showing the Fringing Zone (Freshwater Meadow) in the Tootgarook Swamp 2.2mAHD

Figure 16 The same location as above showing that Tall Fescue sits below the Tootgarook Swamps grasslands in the fringing zone
(Freshwater Meadow).
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Figure 17 Customised image of zones in the Tootgarook Swamp - original from Kennesaw State University Georgia USA.
http://ksuweb.kennesaw.edu/~jdirnber/limno/LecWetland/LecWetland.html

Figure 18 Tall Fescue with curled blade (top) masking Triglochin striata (bottom).
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THE WETLAND EXTENT AND ALTERATIONS TO MAPPING.
We believe that the sedgy grassland area should have been mapped within the extent of the wetland, because
it not only contains wetland plants, but also because of article 2 of the Ramsar convention which states;

“Article 2
1 Each Contracting Party shall designate suitable wetlands within its territory for inclusion in a List of
Wetlands of International Importance, hereinafter referred to as “the List” which is maintained by the
bureau established under Article 8. The boundaries of each wetland shall be precisely described
and also delimited on a map and they may incorporate riparian and coastal zones adjacent to
wetlands, and islands or bodies of marine water deeper than six metres at low tide lying within the
wetlands, especially where these have importance as waterfowl habitat.”
It has also been said to us (by other qualified ecologists) that the Common tussock grass Poa labillardierei
dominated areas (i.e. Potential Natural Damp Grassland EPBC listed community) could probably be argued to
be riparian too, given the damp reference in the title.
The federal government description of the ecological community describes it as;

“It is generally found on heavy grey silty–loamy soils, which are poorly drained and therefore often
damp and sometimes waterlogged. The heavy soils may be derived from floodplain or swamp
deposits, and they may be influenced by moisture from local rainfall, surface flows from local creeks
or runoff from surrounding land, and occasionally groundwater.”38
We also re-raise two illegal infillings (both on the edges of the wetland, one on the east and the other southwest) of the Tootgarook Swamp that were raised by or organisation. In both instances Mornington Peninsula
Shire Planning compliance was notified and evidence sent though yet no remediations of these sites have
occurred to return these areas back to their original levels within and as part of the wetland.
These two locations have been excluded from the current delineation mapping.
Mapping alterations and additions.
Due to the time constraints of the of the public exhibition we have not been able to full access the entire
extent, though we have visited some locations, while others are based on intimate site knowledge and
hydrological cycle. There may very well be more alterations and additions that may need to be made.

38

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (s266B) Approved Conservation
Advice (including listing advice) for the Natural Damp Grassland of the Victorian Coastal Plains Australian
Government Department of Environment.
http://www.environment.gov.au/biodiversity/threatened/communities/pubs/133-conservation-advice.pdf
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Map B

1.

Site north of former landfill address 2A Ruyton Drive Capel Sound. The site has been left out of the
extent even though it is part of the original swamp, the site still supports distinctive wetland
vegetation.
The following photos were taken on the 9th of March 2019 showing Carex gunniana var. gunniana,
Selliera radicans and the weed Leontodon taraxacoides.
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Figure 19 View looking west at 2A Ruyton Drive Capel Sound.

Figure 20 A view south towards the former landfill at 2A Ruyton Drive Capel Sound.
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2.

Figure 21 A Grassland (Have been identified by Ecology Australia as potential Natural Damp Grasslands) within the Swamp near
Truemans road, weed works are taking place here removing Cape Tulip.

3.

Figure 22 Grasslands that aren’t included in the Biosis extent (Have been identified by Ecology Australia as potential Natural Damp
Grasslands) within the Tootgarook Swamp at the foot of the Coastal Moonah Woodland and between Swamp Scrub near Truemans
road.
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4.

Figure 23 'Freshwater meadow' within the Tootgarook Swamp has been mapped as not wetland.

Figure 24 Location of the arrow in Figure 18 showing Eleocharis acuta amongst Tall Fescue.
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Figure 25 Location of the arrow in Figure 18 showing Lobelia anceps amongst Tall Fescue.

Figure 26 Location of the arrow in Figure 18 showing Samolus repens amongst Tall Fescue.
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5.

Figure 27 The Wetland extends into a 'freshwater meadow' below the grasslands on 92 Elizabeth.

6.

Figure 28 The wetland in this location goes to the boundary of the tip site.
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Map C

7.

Figure 29 The Wetland 'freshwater meadow' runs along the side of the ‘B’ on St Elmos Island, it has been mapped as grassland.
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Figure 30 Eleocharis acuta well hidden amongst Tall Fescue

Figure 31 The wider area of the above figure 29 shows how dense Tall Fescue can invade fresh water meadow.
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Figure 32 Further along the side of the St Elmos Island B here Eleocharis acuta and Calystegia sepium (subsp). Roseata can be found.
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Figure 33 A Leptospermum lanigerum is trying to emerge the dense mat of Tall Fescue.

Figure 34 Near the centre of the back of the B is a Leucopogon parviflorus looking under the tree should a species that is known to fringe
wetlands Schoenus nitens.
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Figure 35 Further down along the back of the B of St Elmos island Triglochin striata can be found along with Calystegia sepium (subsp).
Roseata.

Figure 36 Lycopus australis further in an area outside the mapped extent.
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Figure 37 Carex gunniana var. gunniana easily masked in amongst Tall Fescue.

Figure 38 More Eleocharis acuta well hidden amongst Tall Fescue.
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8.

Figure 39 The Wetland 'freshwater meadow' comes out further to the inside shape of the ‘B’ on St Elmos Island, it has been mapped as
grassland.

Figure 40 This area of St Elmos Island was heavily modified and addressed in a Peer review of Peer review of ecological information39, 9
St Elmos Close, Rosebud West by Practical Ecology while the site is Cleary hydrologically linked no indigenous species in this patch could
be found.

39

Practical Ecology Peer review of ecological information, 9 St Elmos Close, Rosebud West (2012) Yasmin
Kelsall and Andrew Stephens https://1drv.ms/b/s!Ai01KDpb2dbojFofFX7cKmkRR13n
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9.

Figure 41 Wetland is between the two grasslands at this location.

10.

Figure 42 The wetland comes in closer on the edge of the grassland at this location.
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11.

Figure 43 More weltands situated within the grasslands showing groundwater connectivity in these areas.

Figure 44 The wetland shown by the top arrow in figure 28, here you can see the dry summer effect on the grassland though the
groundwater connectivity in the wetland area showing emergining Phragmites australis (green).
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Figure 45 The wetland shown by the bottom arrow in figure 28, here you can see the dry summer effect on the grassland though the
groundwater connectivity in the wetland area showing emergining Phragmites australis (green) and other wetland plants, (WISL) Purple
Swamphens are foraging.
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Map D

12.

Figure 46 Area known as Cladium pond the wetland extends back towards the Moonah more, Pennisetum Cenchrus clandestinum masks
Eleocharis acuta and Triglochin striata.

44

13.

Figure 47 This Island can be seen to be extremely wet and supports.

14.

Figure 48 A number of sections on this Island are actual part of the wetland.
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Figure 49 The top arrow in figure 33 is wetland here Bolboschoenus caldwellii and Eleocharis acuta can be seen growing misidentified as
grassland.

Figure 50 The middle arrow in figure 33 is wetland and misidentified as grassland showing here Carex gunniana var. gunniana and the
introduced Carex distans can be seen growing amongst Tall Fescue and Leontodon taraxacoides
.
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Figure 51 35 The middle arrow in figure 33 is wetland and misidentified as grassland here Lobelia anceps can be seen growing.

Figure 52 Location of the arrow on the right in Figure 33 misidentified as grassland showing Eleocharis acuta amongst Tall Fescue.
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Figure 53 Location of the arrow on the right in Figure 33 again misidentified as grassland showing Eleocharis acuta amongst Tall Fescue
along with here Carex gunniana var. gunniana and the introduced Carex distans.
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15.

Figure 54 A complex location of fringing wetland, grassland and other communities see next figure.

Figure 55 Another angle of the above image showing the complexity of the low-lying Freshwater Meadow.
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Figure 56 The red arrow showing regeneration of what is something like Swamp Scrub/Gahnia Sedgeland Complex in the last 5 years.

Figure 57 Up-close photo of the red arrow location in figure 40 Tall Fescue can be seen centre right of image.
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Figure 58 Location of red arrow in figure 39, again the species Bolboschoenus caldwellii and Eleocharis acuta can be seen growing
amongst Tall Fescue.
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16.

Poa Grassland

Tall Fescue sits below grasslands in
the Freshwater meadow.

Figure 59 See figures 9 and 10 of same location.
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Map E

17.

Figure 60 Again a Freshwater meadow, Scaevola albida occurs at this location along with Eleocharis acuta, and Lobelia anceps
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18.

Figure 61 There is a complex edge of Fresh water meadow in this location Carex sp. Also found in these locations.

19.

Figure 62 The wetland extent was much further in this location in 2012.
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20.

Figure 63 The edges of the wetland come in much closer than is shown in the extent mapping of Biosis, again the it can be seen in the
phots that the grasslands occupy higher ground.

Figure 64 Even though this site is heavily disturbed, grazing and slashing have been excluded from the site for a number of years this
benefits indigenous species, significant values here Eleocharis acuta, Lobelia anceps, Selliera radicans and Schoenus nitens.
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Figure 65 Carex gunniana var. gunniana and Eleocharis acuta foreground amongst Tall Fescue background.
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Figure 66 The north side of this zone that has been left out as wetland is even wet enough to support Cycnogeton sp. Along with
Eleocharis acuta, amongst Tall Fescue.
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21.

Figure 67 There is a break in the grasslands at this location with wetland in between (Phragmites australis [Tall Marsh] can Cleary be
seen) if this had been traversed it would be known the grassland on the north is of superior quality it is the only grassland in the
wetland still known to contain Spear grass.

22.

Figure 68 This location has been included as Grassland even though it is clearly wetland.
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Figure 69 Heavily infested Tall Fescue with Phragmites australis, Carex gunniana var. gunniana, and Lobelia anceps. Tall Fescue can be
easily removed (eliminating its associated fungus too) from other species with the use of grass specific active ingredients

23.

Figure 70 The wetland comes up much higher in this area, Tall Fescue in this location is invading the wetland, and thins out rapidly
towards the higher poa grasslands.
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Figure 71 Amongst the Tall Fescue in this location Eleocharis acuta, Carex gunniana var. gunniana and Calystegia sepium (subsp).
Roseata can be seen.

Figure 72 Tall Fescue is rather can have rather large venations of its leaf blades, here Carex gunniana var. gunniana is mixed amongst,
along with Eleocharis acuta and Calystegia sepium (subsp). Roseata.
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Map F

Figure 73 Due to time constraints we haven’t been able to access this area.
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Map G

Figure 74 Due to time constraints we haven’t been able to access this area.
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Conclusion.
Again, we would like to congratulate Shire for undertaking the mapping of the extent of the Tootgarook
Swamp, though it is our opinion that the mapping of the current extent, could have been more exact and
comprehensive.
The matter of extent should have been commenced in discussion with Tootgarook Wetlands stake holders’
group and working party groups. The project of mapping extent has been carried out in the driest year in the
Tootgarook Swamp since the Millennial drought broke in 2011 even though Save Tootgarook Swamp holds
detailed aerial obliques of the wetland which would have aided in mapping. Additionally, as indicated to us,
Melbourne Water would have provided funding and support for the project.
We have no doubt, additional support and funding would have achieved a better outcome and a more accurate
delineation of the extent of the Tootgarook Swamp.
In defining the aims of the report, Shire should have considered the use of already established wetland
delineation methods such as the Queensland Government system derived from the Federal Governments
Aquatic ecosystems toolkit for Aquatic ecosystem delineation and description guidelines, to further prepare for
possible Ramsar nomination.
The Queensland methodology for wetland delineation provides a logical way forward for complex delineation
such as the Tootgarook swamp. With this method it should have been a team that determined the delineation
of the Tootgarook Swamp as:
•
•
•

•

Vegetation alone is not the only determining factor of a wetland
Using a new Lidar map at 10cm intervals between 2.00mAHD and 2.50mAHD, as well as highlighting
the maximum recorded wetland height as identified by the MWH 2005 report of 2.47mAHD.
Hydric soils are formed in response to prevailing inundation or waterlogging (Hill et al. 1996) and are a
long-term wetland determining characteristic that can form the basis for wetland delineation in
association with vegetation and hydrology
Often information on the life cycle of fauna is required for the interpretation of wetland fauna
indicators

Or alternatively, as under the Victorian IWC method that the maximum inundation level recorded of 2.47mAHD
is applied to LiDAR mapping of the wetland as the extent of the wetland.
Based on our profound knowledge of the swamp, it is clear that a weir is still urgently needed to protect the
hydrology of the Tootgarook Swamp. The report cannot give evidence of a scientific nature on an issue that has
been identified as critical components of the wetlands ecological character and dismiss these as socio-political
rather than a scientific argument.
•

Peat is not just sediment; it is also a component of a living ecosystem, the net production of which
forms the substrate on which the living part depends. The surfaces of organic deposits such as
peat provide specialised habitats for plants and animals tolerant of aquatic, or wet, reducing and
often acid conditions (Criterion b).”4041

40

Page 52 M. South and A. Costen (March 2015) Tootgarook Wetland Ramsar Nomination Feasibility Study
BMT WBM Pty Ltd for MPSC.
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/2015_tootgarook_wetland_ramsar_nomi
nation_feasibility_study_m._south_a._costen_bmt_wbm_.pdf
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Weir plans issued for construction in 1996 have never been completed, the structure is needed to create a
tailwater and slow the flow in peak events, allowing the downstream drain to handle 6 months ARI events, and
reduce downstream drainage issues this is something that the system is currently failing to do.
In addition, vegetation mapping within the wetland shows it does not cover its true extent, as acknowledged:

“With predominantly introduced vegetation largely left out of the vegetation mapping, the available
mapping is not of the entire wetland. It was produced for particular purposes such as setting
management priorities and determining quantities of available native vegetation offsets.”
The location of the Tall fescue within the wetland shows this statement to be true, though we believe the Biosis
report mistook the area it inhabits as grassland, not as correctly identified wetland. In conjunction with the
timing of the survey (be it summer and the driest year since 2011) it has undersized the wetlands area; Hydric
soils would have been difficult to identify in seasonally waterlogged wetlands such as damplands and
freshwater meadows due to the fact that these wetland soils experience less saturation than seasonally
inundated wetland soils.42
In its ecotonal habitat, between the true wetland and true dryland communities, Tall fescue can dominate as a
year-round green perennial grass outcompeting other grasses 43 and aquatic plants with the aid of fungal
endophytes. Since the introduction, it has spread from cultivation and has become an invasive species and
noxious weed in native grasslands, woodlands and other habitats including wetlands, reducing native
biodiversity not just in Victoria, but Worldwide. Tall Fescue not only impacts biodiversity but can also create a
number of serious health problems for birds and grazing animals
In Victoria it is thought to pose a serious threat to one or more vegetation formations, i.e. it is listed as a high
threat invasive weed to the wetland EVC 651 plains swampy woodland. It is a possibility that at one time this
EVC occurred within the Tootgarook Swamp.
With regards to the Wetland extent and Alterations to Mapping matters needed to be discussed and expanded
upon as per our recommendations under ‘Procedure and Methodology of The Project’, before concluding the
extent of Tootgarook Swamp.
With this we additionally would like to offer our avalibitly and time to materially demonstrate our reasons in
the field if required.
In the general regard to the size and complexity of the report, we felt not enough time was given to accurately
review all the delineation, and as such, we have only addressed locations that were known from site knowledge
memory of the Tootgarook Swamp itself. We find it hard to believe that any submission can fully address the
report within the six weeks and question again, why the Stakeholders and Working party committees were not
called back for the project?
Indeed, we consider the delineation of the swamp to be the most important piece of information necessary to
its understanding so far. Without an in-depth insight, saying that ‘the wetland floods’ neatly absolves us of
responsibility, and casts us as hapless victims of an unpredictable weather.
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Department of Biodiversity, Conservation and Attractions 2017, A methodology for the evaluation of
wetlands on the Swan Coastal Plain, Western Australia, draft prepared by the Wetlands Section of the
Department of Biodiversity, Conservation and Attractions and the Urban Water Branch of the Department of
Water and Environmental Regulation, Perth. https://www.dpaw.wa.gov.au/images/documents/conservationmanagement/wetlands/wetland_identification_and_delineation_info_sheet_122017.pdf
43

Page 26 Page 52 M. South and A. Costen (March 2015) Tootgarook Wetland Ramsar Nomination Feasibility
Study BMT WBM Pty Ltd for MPSC.
https://www.savetootgarookswamp.org/uploads/1/7/4/3/17433307/2015_tootgarook_wetland_ramsar_nomi
nation_feasibility_study_m._south_a._costen_bmt_wbm_.pdf
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It is far better to draw a distinction between natural hazards and human-induced disasters, for far better
planning and management of land that holds significant ecosystem services and biodiversity values for all
species including us.
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GLOSSARY.
AHD - Australian Height Datum. On 5 May 1971, Geoscience Australia, on behalf of the National Mapping
Council of Australia, carried out a simultaneous adjustment of 97 230 kilometres of two-way levelling. Mean
sea level for 1966-1968 was assigned a value of 0.000m on the Australian Height Datum (AHD) at 30 tide
gauges around the coast of the Australian continent. The resulting datum surface, with minor modifications in
two metropolitan areas, has been termed the Australian Height Datum and was adopted by the National
Mapping Council at its twenty-ninth meeting in May 1971 as the datum to which all vertical control for
mapping is to be referred. The datum surface is that which passes through mean sea level at the 30 tide gauges
and through points at zero AHD height vertically below the other basic junction points.
ARI - average recurrence interval. The average or expected value of the periods between exceedances of a
given rainfall total accumulated over a given duration.
Corrick System of Wetlands - Depth has been used to characterise wetland types used in Corrick and Norman
(1980) and Corrick (1982) this doesn’t necessary describe an ecological community though a specified
ecological community would be assigned to the particular hydrology description.
Freshwater Meadow - Freshwater meadow These include shallow (up to 0.3 m) and temporary (less
than four months duration) surface water, although soils are generally waterlogged throughout
winter.
Shallow freshwater marsh - Wetlands that are usually dry by mid-summer and fill again with the onset
of winter rains. Soils are waterlogged throughout the year and surface water up to 0.5 m deep may be
present for as long as eight months.
Deep freshwater marsh - Wetlands that generally remain inundated to a depth of 1 – 2 m throughout
the year.

Ecotone - An ecotone is a transition area between two biomes. It is where two communities meet and
integrate. i.e. the area between Wetland and Grassland.
EVC - Ecological Vegetation Classes (EVC) are the standard unit for classifying vegetation types in Victoria. EVCs
are described through a combination of floristics, lifeforms and ecological characteristics, and through an
inferred fidelity to particular environmental attributes. Each EVC includes a collection of floristic communities
(i.e. lower level in the classification) that occur across a biogeographic range, and although differing in species,
have similar habitat and ecological processes operating.
https://www.environment.vic.gov.au/biodiversity/bioregions-and-evc-benchmarks
Hydric soils - Hydric soil is soil which is permanently or seasonally saturated by water, resulting in anaerobic
conditions, as found in wetlands. https://www.youtube.com/watch?v=WQCChY-j6GU
IWC - The Index of Wetland Condition is used principally to assess wetland condition. The technique also
advises management decisions and targets while assessing threats to a wetland. It has six weighted sub-indices
based on the characteristics that define wetlands: wetland catchment; physical form; hydrology; soils; water
properties; and biota. https://iwc.vic.gov.au/home
LiDAR - LIDAR, which stands for Light Detection and Ranging, is a remote sensing method that uses light in the
form of a pulsed laser to measure ranges (variable distances) to the Earth. These light pulses—combined with
other data recorded by the airborne system— generate precise, three-dimensional information about the
shape of the Earth and its surface characteristics. https://www.youtube.com/watch?v=eBUCGxZq_xg
Tailwater - Water located just downstream of a hydraulic structure.
https://www.youtube.com/watch?v=UQQgHhtioEo
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