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A. Glossary of Terms
ARMCANZ
ANZECC
cumec
Commissional Water
Right (C.W.R.)
discharge
Environmental Water
Requirements
(EWR's)

Agriculture and Resource Management Council of Australia and New Zealand
Australian and New Zealand Environment and Conservation Council
a measure of flow discharge. 1 cubic meter per second; equivalent to 86.4 Ml/day
Under the Water Act 1957, the right to take water from a water resource
(watercourse, lake, river, stream or any surface water or groundwater) for
commercial (irrigation) use.
a volume of water passing a given point in unit time

IFIM
macrophytes

Are descriptions of the water regimes needed to sustain ecological values of aquatic
ecosystems at a low level of risk. These descriptions are developed through the
application of scientific methods and techniques or through the application of local
knowledge based on many years of observations.
Instream Flow Incremental Methodology
large aquatic plant

macroinvertebrates

invertebrate (without a backbone) animals which can be seen with the naked eye.

megalitre
NPWA

a measure of water equivalent to 1000 000 litres (or about the size of an Olympic
swimming pool)
National Parks and Wildlife Act, 1970

pools

deep, still water , usually within the main river channel

riffles
Riparian Right

areas of fast moving, broken water
Under the Water Management Act 1999 a person who owns land or occupies a
property may take water from a watercourse or lake on, or adjoining, that land for the
purposes of domestic use, or irrigation of a household garden, or stock watering, or
firefighting, or drilling.

riparian vegetation

vegetation on the banks of streams and rivers

run
sinuosity

unbroken, moving water
degree of “bendiness” of a river (ratio of valley length: river length)

substrate

the structural elements of the river bed; boulder, cobble etc.

taxon (plural: taxa)

the member of any particular taxonomic group eg. a particular species, family etc.

transect

in this study, a line across the river bed perpendicular to flow, used for a standardised
collection of depth, velocity and substrate information

WL

Water licence – Under the Water Management Act 1999 water licences are issued for
the purpose of taking water from a water resource (watercourse, lake, river, stream or
any surface water or groundwater). The amount of water taken depends upon the
water allocation under the issued licence. The Department of Primary Industry,
Water and the Environment allocates water for irrigation, stock and domestic,
aesthetic, commercial and industrial purposes.

Water Provisions for
the
Environment
(WPE)
Woody debris
WUA

Are that part of the Environmental Water Requirements that can be met. That is, the
water regime for the environment through agreement or negotiation.
instream woody debris such as logs and large branches
Weighted Usable Area, or the amount of useable habitat available in the river for a
species
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B. Executive Summary
This report details the ecological assessment of flow requirements for the Little Swanport
River. Both community and State technical values were identified as part of the assessment
process and the ecological values identified from this process were used to focus the
assessment of Environmental Water Requirements (EWR's).
Ecological values specifically targeted included:
•
•

Maintain habitat for common jollytail (Galaxias maculatus), shortfinned eel (Anguilla
australis), longfinned eel (Anguilla reinardtii), platypus (Ornithorhynchus anatinus),
populations; and
Maintain habitat for macroinvertebrate populations found in Little Swanport River.

Recreational values specifically targeted included:
•

Maintain habitat for brown trout (S. trutta) populations.

A risk analysis was performed to provide (1) a series of options for negotiation of Water
Provisions for the Environment (WPE) and (2) the ecological risk of failure in not achieving
these flows for each of these values. This was achieved by determining the flow at which the
useable habitat available to a species changes by a certain percentage, relative to a reference
flow. The percentage changes in habitat that determined risk categories were taken from
Davies and Humphries (1996). This analysis was done for each of the key biota (including
both fish and invertebrate species).
• Maintain suitable flow for the protection of Australian grayling (Prototroctes maraena) and
Swan galaxias (Galaxias fontanus).
• Maintain fish stocks, including Australian grayling (Prototroctes maraena), Swan galaxias
(Galaxias fontanus), shortfinned eel (Anguilla australis), longfinned eel (Anguilla
reinardtii), freshwater flathead (Pseudaphritis urvillii), spotted galaxiid (Galaxias
truttaceus), common jollytail (Galaxias maculatus), climbing galaxias (Galaxias
brevipinnis), short-headed lamprey (Mordacia mordax), pouched lamprey (Geotria
australis), Tasmanian whitebait (Lovettia sealii) and brown trout (Salmo trutta).
• Maintain rearing and/or spawning habitat for freshwater flathead (Pseudaphritis urvillii),
Swan galaxias (Galaxias fontanus), spotted galaxiid (Galaxias truttaceus), common
jollytail (Galaxias maculatus), short-headed lamprey (Mordacia mordax), pouched lamprey
(Geotria australis),and brown trout (Salmo trutta), and
• Maintain instream woody debris as habitat for native fish populations.
Five sites situated within four study reaches were selected to represent the river, identified by
preliminary analysis of river reach characteristics along the river continuum. The
Environmental Water Requirements and associated risk of failure to provide these flows are as
follows.
Little Swanport River –
The EWRs relate to the four Little Swanport River reaches, which extend from Ashgrove
Lagoon to approximately 1km downstream from the junction of the river with Pepper Creek.
The flows listed are for each risk category for the Little Swanport River at each reach. The
Environmental Water Requirements are the "Low risk" flows.
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Upper Little Swanport River Reach (Stonehenge)
Risk Category
I
II
Month
Low risk (EWR)
Moderate risk
Cumecs
ML
Cumecs
ML
November
> 0.098 > 8.47 0.098 – 0.033 8.47 – 2.85
December
> 0.053 > 4.58 0.053 – 0.024 4.58 – 2.07
January
> 0.011 > 0.95 0.011 – 0.008 0.95 – 0.69
February
> 0.005 > 0.43 0.005 – 0.003 0.43 – 0.26
March
> 0.011 > 0.95 0.011 – 0.008 0.95 – 0.69
April
> 0.013 > 1.12 0.013– 0.009 1.12 – 0.78
May
> 0.10 > 8.64 0.10 – 0.03 8.64 – 2.59
June
> 0.10 > 8.64 0.10 – 0.03 8.64 – 2.59
July
> 0.50 > 43.2 0.50 – 0.44 43.2 – 38.0
August
> 0.19 > 16.42 0.19 – 0.07 16.42 – 6.05
September
> 0.21 > 18.14 0.21 – 0.06 18.14 – 5.18
October
> 0.23 > 19.87 0.23 – 0.08 19.87 – 6.91

III
High risk
Cumecs
ML
< 0.033
< 2.85
< 0.024
< 2.07
< 0.008
< 0.69
< 0.003
< 0.26
< 0.008
< 0.69
< 0.009
< 0.78
< 0.03
< 2.59
< 0.03
< 2.59
< 0.44
< 38.0
< 0.07
< 6.05
< 0.06
< 5.18
< 0.08
< 6.91

Middle Little Swanport River Reach (Eastern Marshes)
Risk Category
I
II
III
Month
Low risk (EWR)
Moderate risk
High risk
Cumecs
ML
Cumecs
ML
Cumecs
ML
November
> 0.47 > 40.61 0.47 – 0.42 40.61 – 36.29 < 0.42
< 36.29
December
> 0.20 > 17.28 0.20 – 0.04 17.28 – 3.46 < 0.04
< 3.46
January
> 0.03
> 2.59 0.03 – 0.01 2.59 – 0.86
< 0.01
< 0.86
February
> 0.02
> 1.73 0.02 – 0.01 1.73 – 0.86
< 0.01
< 0.86
March
> 0.02
> 1.73 0.02 – 0.01 1.73 – 0.86
< 0.01
< 0.86
April
> 0.04
> 3.46 0.04 – 0.02 3.46– 1.73
< 0.02
< 1.73
May
> 0.38 > 32.83 0.38 – 0.35 32.83 – 30.24 < 0.35
< 30.24
June
> 0.44 > 38.02 0.44 – 0.42 38.02 – 36.29 < 0.42
< 36.29
July
> 1.20 > 103.7 1.20 – 1.13 103.7 – 97.63 < 1.13
< 97.63
August
> 0.82 > 70.85 0.82 – 0.72 70.85 – 62.21 < 0.72
< 62.21
September
> 0.75
> 64.8 0.75 – 0.68 64.8 – 58.75 < 0.68
< 58.75
October
> 0.86
> 74.3 0.86 – 0.76 74.3 – 65.66 < 0.76
< 65.66
Lower Little Swanport River Reach (Swanston)
Risk Category
I
II
III
Month
Low risk (EWR)
Moderate risk
High risk
Cumecs
ML
Cumecs
ML
Cumecs
ML
November
> 0.47 > 40.61 0.47 – 0.30 40.61 – 25.92 < 0.30
< 25.92
December
> 0.21 > 18.14 0.21 – 0.14 18.14– 12.1
< 0.14
< 12.1
January
> 0.04
> 3.46 0.04 – 0.03 3.46 – 2.59
< 0.03
< 2.59
February
> 0.02
> 1.73 0.02 – 0.01 1.73 – 0.86
< 0.01
< 0.86
March
> 0.03
> 2.59 0.03 – 0.02 2.59 – 1.73
< 0.02
< 1.73
April
> 0.04
> 3.46 0.04 – 0.03 3.46 – 2.59
< 0.03
< 2.59
May
> 0.38 > 32.83 0.38 – 0.28 32.83 – 24.19 < 0.28
< 24.19
June
> 0.44 > 38.02 0.44 – 0.30 38.02 – 25.92 < 0.30
< 25.92
July
> 1.20 > 103.7 1.20 – 1.0 103.7 – 86.4
< 1.0
< 86.4
August
> 0.88 > 76.03 0.88 – 0.52 76.03– 44.93 < 0.52
< 44.93
September
> 0.78 > 67.39 0.78 – 0.39 67.39 – 33.7 < 0.39
< 33.7
October
> 0.92 > 79.49 0.92 – 0.60 79.49 – 51.84 < 0.60
< 51.84
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Bottom Little Swanport River Reach (Deephole)
Risk Category
I
II
III
Month
Low risk (EWR)
Moderate risk
High risk
Cumecs
ML
Cumecs
ML
Cumecs
ML
November
> 0.52 > 44.93 0.52 – 0.16 44.93 – 13.82 < 0.16
< 13.82
December
> 0.21 > 18.14 0.21 – 0.10 18.14– 8.64
< 0.10
< 8.64
January
> 0.06
> 5.18 0.06 – 0.05 5.18 – 4.32
< 0.05
< 4.32
February
> 0.02
> 1.73 0.02 – 0.01 1.73 – 0.86
< 0.01
< 0.86
March
> 0.04
> 3.46 0.04 – 0.03 3.46 – 2.59
< 0.03
< 2.59
April
> 0.06
> 5.18 0.06 – 0.04 5.18 – 3.46
< 0.04
< 3.46
May
> 0.40 > 34.56 0.40 – 0.15 34.56 – 12.96 < 0.15
< 12.96
June
> 0.60 > 51.84 0.60 – 0.24 51.84 – 20.74 < 0.24
< 20.74
July
> 2.26 > 195.3 2.26 – 1.16 195.3 – 100.2 < 1.16
< 100.2
August
> 0.92 > 79.49 0.92 – 0.50 79.49 – 43.2 < 0.50
< 43.2
September
> 0.88 > 76.03 0.88 – 0.48 76.03 – 41.47 < 0.48
< 41.47
October
> 0.96 > 82.94 0.96 – 0.50 82.94 – 43.2 < 0.50
< 43.2
The Environmental Water Requirements for brown trout (Salmo trutta), jollytail (Galaxias
maculatus) and macroinvertebrate taxa present in the Little Swanport River considerably
influence the flow recommendations (ie "Low Risk" flows) resulting from the risk analysis.
The macroinvertebrate taxa that have determined the EWRs for any or all months in each
reach during the summer months include; Cheumatopsyche spp., Psidium casernatum,
Austrolimnius spp. (larvae and adult), Colubotelson spp., Tilyardophlebia spp., Baetidae
Genus 2, Notalina spp., Tasmanocoenis spp., Necterosoma spp. and Amphipoda spp..
However, while it is important to consider the implication of different flow regimes on
individual taxa (macroinvertebrates and fish) we consider these flows are necessary also to
adequately protect other significant aquatic fauna such as Australian grayling (Prototroctes
maraena) and Swan galaxias (Galaxias fontanus). It is strongly recommend that flows remain
in the ‘Low Risk’ category to ensure these values are maintained.
An important caveat to this report is that the flows recommended for each month are the
minimum flows for a low risk of failure to meet ecological values. If peak flow rates are
impacted or threatened in any month, including the irrigation season, additional work will be
required. Additional work will also be required if significant water developments (eg. Dams)
are proposed in this catchment.
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1. Introduction
In accordance with the water reform agenda set out by the Council of Australian
Governments, or COAG (ARMCANZ and ANZECC, 1996), Tasmania is currently estimating
Environmental Water Requirements (EWR's) for many of its rivers. Intrinsic to this process is
the requirement that a supply of water will be provided to the environment as well as to human
users to maintain or improve ecosystem quality and health of river systems. For full details
about the process refer to Fuller and Read (1997). Briefly, the process involves:
•
•
•
•

the identification of water values by the community and the State Technical Committee
for Environmental Flows (a panel representing the State government’s technical and
scientific expertise);
the assessment of the flow necessary to maintain these values, which includes an
environmental flow assessment;
negotiation and tradeoff of these values if required when determining a new flow
management regime; and
monitoring of both compliance and environmental benefit of the new flow regime once
this is in place.

This report details the assessment of the environmental water requirements of key aquatic
fauna that show distinct preferences to changes in discharge. The values identified by the
community and the State Technical Panel play a key role in focussing this assessment.
Therefore both sets of values for the Little Swanport River have been provided in the report,
and addressed where appropriate.
The Little Swanport River has been subject to water abstraction for many years in order to
provide irrigation for agricultural purposes. The water is diverted throughout the year for offstream storage, for irrigation and for stock and domestic use. This assessment will address the
flow regime required for each month including the irrigation periods during the summer
months as well as flow requirements for the winter period. For the purposes of this report the
summer months include November through to April because these are months that direct takes
for water allocations occur. The winter months are considered to be all other months falling
outside that period (ie. May through to October).

2. Little Swanport River
2.1 General Description
2.1.1 Catchment and Drainage System
The Little Swanport River has a catchment area of approximately 609 km2 and a total length
of approximately 61km. The Little Swanport River originates from the slopes of Stony
Sugarloaf to the west of Inglewood Hill, at an elevation of approximately 600m above sea
level. The river’s headwaters flow in a northerly direction for 3km through cleared gentle
slopes, down to Ashgrove Lagoon at around 410m in altitude. The lagoon reaches almost a
kilometre in length and several small tributaries drain into the northern and western margins.
The Little Swanport River flows out of the eastern edge of the lagoon and continues in a south
easterly direction for approximately 20km, gaining tributaries and dropping in gradient to
260m above sea level. The river then changes direction and meanders in a north easterly
direction for 17km, gaining more tributaries and flowing small valleys. The river then makes
a final change in direction, flowing east through steep incised valleys for approximately 22km
to the discharge point into the Little Swanport Estuary. The last section of the river is strongly
tidally influenced, with a salt wedge that penetrates the river with the tide for approximately
one kilometre from the discharge point with the sea.
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The general topography of the catchment comprises of hills and tiers of varying altitude (300820m) with the highest peak being Mt Hobbs (823m) situated on the southern border of the
catchment near the source of Nutting Garden Rivulet. The hills and tiers extend throughout
each side of the catchment from the source grading down to an extensive gorge section
throughout the lower reaches. These steep surrounds become low slopes through the bottom
river section and river flats border the Little Swanport Estuary. The Little Swanport
catchment is bounded by the Macquarie River catchment to the north, the Coal River
catchment to the west and the Bluff River Catchment to the south. Several rivulets and creeks
bordering the Little Swanport catchment discharge into the Little Swanport Estuary and these
include Lisdillon Rivulet, Boomer Creek, Brushy Creek, White Hut Creek and Ravensdale
Rivulet. Major tributaries of the river drain land to the west and east of the main channel. The
large tributaries include Crichton Creek, Nutting Garden Rivulet, Eastern Marshes Rivulet,
Green Tier Creek and Pepper Creek. Myriads of smaller tributaries enter the river throughout
the middle and lower reaches and various marshes and lagoons are present in the upper
sections of the catchment.
Due to the topographical nature of the catchment, all irrigation occurs in the upper and middle
reaches of the river (Figure 1). There are currently 26 licensed on-stream dams within the
catchment and a further 6 proposed dams (2 off-stream and 4 on-stream) (Figure 2). The
tributaries of the catchment are most subject to in-stream storage development, and the
majority of structures are present on Crichton Creek, Nutting Garden Rivulet and associated
tributaries and Eastern Marshes Rivulet and associated tributaries. The location of storage
structures on tributaries reflects the historical trend of development on minor watercourses. In
addition to the dammed and natural water bodies present there is a low concrete weir of
approximately 1.0m in height running across the river at the stream-gauging site 3km
upstream from the Tasman Highway. The Inland Fisheries Service is working on a Natural
Heritage Trust funded program of removing or modifying redundant weirs to improve fish
passage. The Little Swanport River weir was identified as a significant barrier to fish
movement within the catchment and has been targeted for removal through the NHT program.
This stream gauging site has not been operational since 1990 due to limited resources and the
downsizing of the stream-gauging network that occurred in the early 1990's, and as such has
been deemed redundant. The weir is due to be removed in 2002. The construction of instream storages on tributaries has implications for the catchment in terms of fish movement as
several individual tributary systems have the potential to become hydrologically disconnected
from the remainder of the catchment.
The impact on fish populations within a catchment can be influenced by the location of onstream artificial barriers (Thorncraft & Harris, 2001). For instance if the catchment area
upstream of the barrier is small, the proportion of upstream habitat in relation to the whole
catchment is low. In this instance a complete barrier that would prevent fish passage may only
isolate a small proportion of a catchment (Walker, 1999). As a result, the impacts in relation
to the whole catchment are comparatively small. In contrast, barriers to fish migration in the
lower reaches of a system have the potential to cause the greatest effect on fish recruitment
and distribution upstream. The cumulative effect of barriers along a river may result in
populations becoming reduced, even when individual barriers have a low effect on movement.
Hydrological connectivity for the Little Swanport River mainstream is little altered by instream structures, whilst that for many of the major tributaries has been highly altered by instream development.

2.1.2 Geomorphology and Geology
The Little Swanport River originates from hilly country comprising part of the Oatlands land
system. The low hills are formed from the Upper Parmeener Supergroup and consist of
Jurassic sandstone. The upper reaches of the river are narrow and contain a substrate
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comprised largely of eroded sandstone bedrock material, cobble and pebble and instream
habitat is dominated by riffle and run sequences. The sandstone parent material extends to the
point of the Inglewood Road bridge crossing where there is an intrusion of Jurassic dolerite
that approximately crosses a 2km stretch of the river. The rolling dolerite hills to the north of
the mainstream form part of the Isis Hills land system, which is closely related to the
bordering Eastern Tiers land system. Following the dolerite intrusion, there is a small pocket
of Permian mudstone and siltstone that extends in a south westerly direction from the Little
Swanport River and borders Crichton Creek and Nutting Garden Rivulet. The river gradually
widens through this section and contains a substrate of cobble, pebble and gravel and instream
sequences of short riffles with longer runs and pools. One large area of Triassic sandstone,
with some siltstone and mudstone that formed from the Lower Parmeener Supergroup borders
the small pocket of mudstone parent material. The reduction in stream slope through this
section creates a change in the instream habitat to a dominance of long pools with a substrate
comprised of small cobble, pebble and gravel present in lesser proportions. There is a further
small pocket of the Triassic sandstone present covering a small section of Marshalls and
Pepper Creeks and a 4km stretch of the Little Swanport River in the region of the Swanston
Property. The remainder of the catchment is comprised mainly of Jurassic dolerite and basalt,
which form the base for the Eastern Tiers land system. The instream habitat changes to
contain more riffle/run sequences with long pools interspersed. Substrate increases in size
further downstream through the winding valley sections with boulder and large cobble
dominating these areas. As the river approaches the estuary the proportions of substrate
material vary with an increase in finer sediment (silt and mud) covering cobble and pebble.

7

81

92

2.1.3 Climate and Rainfall
The Little Swanport River catchment falls within the coastal district in the eastern region of
the State. The area generally experiences a temperate marine climate, with moderate to low
rainfall (Davies, 1988). The catchment area is comprised of undulating plains and marshy
flats through the middle reach with low hills flanking the river in the upper reach and
extensive incised valleys throughout the lower reach. Rainfall is slightly higher in the lower
reach and hilly areas where the influence of topography generates around 625 – 750mm of
rain per year. Throughout the upper reach of the river and surrounding country, the rainfall
totals around 500 – 625mm per annum because the hills are lower and more sparse than the
bottom sections of the catchment. The highest monthly rainfall occurs in winter, with July and
August generally being the wettest months and February and March the driest through the
summer period.

2.1.4 Vegetation
Throughout the catchment, vegetation varies according to topography, rainfall and soil type.
The upper reaches of the catchment flow down a relatively gentle gradient, through woodland
and open forest. The sandstone crests and upper slopes generally have shallow soils that
support woodland dominated by cabbage gum (Eucalyptus pauciflora) and manna gum (E.
viminalis) over blackwood (Acacia melanoxylon), bracken fern (Pteridium esculentum) and
tussock grass (Poa labillardieri) (Davies, 1988). The deeper soils on the lower slopes support
woodland and open forest dominated by cabbage gum (E. pauciflora) over an understorey of
bracken fern (P. esculentum), pink heath (Epacris impressa), guinea flower (Hibbertia
fasciculata), broom spurge (Amperea xiphoclada), Hovea sp. and golden rosemary
(Oxylobium ellipticum) (Davies, 1988).
The Isis Hills Land System extends throughout the northern side of the main channel,
dissecting several of the northern tributaries and a small section of the southern side of the
river in the upper section of the catchment. The deeper, gradational doleritic soils result in a
shift in dominant tree species from cabbage gum (E. pauciflora) to swamp gum (E. ovata)
over an understorey of sagg (Lomandra longifolia) and blackwood (A. melanoxylon) in the
flats and drainage lines. The upper and lower slopes contain candlebark (E. rubida), cabbage
gum (E. pauciflora) and manna gum (E. viminalis) dominating the over storey with
understorey containing species such as sagg (L. longifolia), she oak (Casuarina stricta), bull
oak (C. littoralis), kangaroo grass (Themeda australis), silver wattle (A. dealbata) and
honeysuckle (Banksia marginata).
As the river flows easterly through the intrusion of musdstone bedrock, swamp gum (E. ovata)
dominates the trees with understorey species including sagg (L. longifolia) and rushes (Juncus
sp.). The stony crests and upper slopes through this mudstone intrusion contain several
eucalypt species including cabbage gum (E. pauciflora), candlebark (E. rubida), black
peppermint (E. amygdalina) and manna gum (E. viminalis) and understorey species include
sagg (L. longifolia), Bossiaea riparia, wallaby grass (Danthonia sp.), native violet (Viola
betonicifolia) and Pultenaea pedunculata. The lower slopes and flats have been cleared in
many parts for farming, however the remnant native vegetation contain some of the same
eucalypt species (E. viminalis and E. rubida) in addition to silver peppermint (E. tenuiramis).
Understorey species present include silver wattle (A. dealbata), short-hair plume grass
(Dichelachne sciurea), native cherry (Exocarpus cupressiformis) and prickly beauty
(Pultenaea juniperina).
The river continues flowing through the Levendale land system that typically contains shallow
stony sand on the crests and upper slopes that support remnant overstorey vegetation
comprised of black peppermint (E. amygdalina), stringbark (E. obliqua) and cabbage gum (E.
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pauciflora). Understorey species include golden pea (Aotus ericoides), Leucopogon virgatus,
native cherry (Exocarpus cupressiformis), honeysuckle (B. marginata), silver wattle (A.
dealbata), guitar plant (Lomatia tinctoria), daisy bush (Olearia phlogopappa) and pink heath
(E. impressa). Deeper duplex soils have formed on the lower slopes and flats and these
support stringbark (E. obliqua), black peppermint (E. amygdalina), prickly beauty (P.
juniperina), bluebell (Wahlenbergia sp.), ivy-leaf violet (Viola hederacea) and bracken fern
(P. esculentum).
The largest land system present in the catchment is the Eastern Tiers. Here shallow, stony
clay loams have formed on stony crests and flats, and protected and exposed slopes and
gullies. This soil supports a dominance of black peppermint (E. amygdalina), white
peppermint (E. pulchella), stringbark (E. obliqua), blue gum (E. globulus) and manna gum (E.
viminalis) with understorey species including sunshine wattle (A. botrycephala), round-head
riceflower (Pimelia nivea), sagg (L. tinctoria), Tasmanian speedwell (Veronica formosa),
tussock grass (Poa labillardieri), mother shield-fern (Polystichum proliferum), moss, and
Bossiaea prostrata. Marshes and swamps contain low open woodland and scrub formed on
deeper clay soil. Dominant tree species include swamp gum (E. ovata) and cabbage gum (E.
pauciflora) and understorey shrubs and plants include woolly tea-tree (L. lanigerum), green
bottle-brush (Callistemon viridiflorus), sedge (Gahnia graminifolia), cutting grass (G.
grandis), buttercup (Ranunculus lappaceus), wallaby grass (Danthonia sp.) and trigger plant
(Stylidium graminifolium).
In addition to the clearing of tracts of native vegetation for cropping and grazing, the
introduction of exotic species have caused significant problems with infestations of gorse
(Ulex europeus) through much of the middle reaches of the river. Blackberries (Rubus
fruticosus), willow (Salix fragilis) and to a lesser extent, Hawthorn (Crataegus monogyna) are
present mainly through those sections that have been subject to human impact and in some
places these species dominate the riparian zones.

2.1.5 Land Use and Degradation
The vast majority of the soil found in this catchment has been formed largely from the Jurassic
period and consists of dolerite and some basalt. This loamy soil type typically occurs
throughout areas of the middle and lower sections of the catchment. Although a large area of
the land within the Eastern Tiers Land System in the lower catchment is contained within the
Buckland Military Training Area, the rest of this soil type supports land use consisting of
forestry and grazing (Davies, 1988). Other parts of this area serve as a zone for water
catchment, nature conservation and recreation. This type of soil is not particularly prone to
erosion problems, however following major disturbance on steeper slopes, sheet and rill
erosion can occur in addition to gully erosion. Flooding and water logging of drainage flats,
marshes and swamps is also prevalent during particularly wet periods.
The Triassic sandstone and Permian mudstone soils found in the upper catchment tend to
support mainly grazing and cropping land use activities and this is evident from the selective
clearing of native bush for agricultural activities. The sandier soils are generally highly
erodable due to their light texture and low organic matter, and due to waterlogging from poor
surface drainage that is more notable through the river flats (Davies 1988). As such this type
of country is particularly prone to erosion, with the crests and slopes enduring sheet and rill
erosion and lower slopes and flats undergoing rill, gully and streambank erosion. Drainage
lines and flats can also be prone to flooding as well as waterlogging.
The sandstone, siltstone and mudstone from the Triassic period that occur in areas of the
middle and small pockets in the lower catchment provide a soil base that supports grazing,
forestry and some areas of nature conservation. These soils are also prone to erosion and as
such, sheet and rill erosion commonly occur on crests and slopes with gully and tunnel erosion
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on the lower slopes and flats (Davies, 1988). As with the rest of the catchment, waterlogging
and flooding are hazards that are associated with drainage lines and flats.
The main livestock grazed for primary production include prime lambs, wool sheep and beef
cattle. Deer, horses and goats are also grazing stock present in the catchment. Agricultural
cropping comprises of potatoes, peas and seed crops with diversification of farming activities
moving towards poppies and various vegetable seed crops.

2.1.6 Recreational Uses
Recreational activity within the Little Swanport River catchment includes bushwalking and
hunting. Anglers are the prime recreational users of the river through the lower reaches,
especially in the estuarine areas at the river mouth. A variety of freshwater and saline species
are caught in the river and within the Little Swanport Estuary including trout (Salmo trutta),
bream (Acanthopagrus butcheri), blackfish (Gadopsis marmoratus), silver trevally
(Pseudocaranx dentex) and various flounder species (Pseudorhombus jenynsii, Ammotretis
rostratus, Rhombosolea tapirina, Ammotretis liturata). The Little Swanport Estuary has been
a key location for aquaculture since the mid 1970s. There are currently three operational
leases for the farming of Pacific oysters (Crassostrea gigas) within the estuary (Great Oyster
Bay and Mercury Passage Marine Farming Development Plan, 1998). The recreational
collection of clams (e.g. Katelysia scalarina, Katelysia rhytiphora), native oysters (Ostrea
angasi) and Pacific oysters (Crassostrea gigas), and mussels (Mytilus edulis) also occurs
within the estuary. Other water sport pursuits conducted around the estuary and lower reaches
of the river include swimming, scuba diving, water skiing, kayaking, canoeing and
sailboarding

2.1.7 Little Swanport Estuary
Estuaries are typically defined as the interface of marine and freshwater systems. They are
semi-enclosed or periodically closed bodies of water that receive sediment sourced from both
river and marine environments and contain habitats influenced by tide, wave and river
processes (Edgar, et al, 1999, Heap et al, 2001). The Little Swanport River is the major water
body that discharges into the Little Swanport Estuary. Along with this river are several
smaller rivers, streams and creeks that provide freshwater input at various points throughout
the length of the estuary. Edgar, Barrett & Graddon (1999) have classified the Little Swanport
Estuary as a Class C estuary of moderate conservation significance. This is defined as being
an estuary and associated catchment area affected by human habitation and land clearance, but
not badly degraded. The estuary is tide-dominated, elongate and contains tidal sandbanks in
the main tidal channel. The hydrography of the estuary is complex due to the narrow entrance,
long length of the channel, numerous shoals and irregular shape of the estuary (Great Oyster
Bay and Mercury Passage Marine Farming Development Plan, 1998). Water circulation is
largely driven by wind and the complexity of the system is accentuated during times of
flooding of the Little Swanport River estuary (Great Oyster Bay and Mercury Passage Marine
Farming Development Plan, 1998).
The estuary has been used for marine farming since the first leases were granted in the early
1970s and since that time further leases have been granted in 1983, 1986 and 1992. The
Marine Farming Development Plan – Great Oyster Bay and Mercury Passage, 1998 provides
for the farming of shellfish and seaweed only within the Little Swanport Estuary zone. The
zone is currently operating at the maximum leased area and therefore no potential exists for
any increase in the leasable area of the estuary for aquaculture (Great Oyster Bay and Mercury
Passage Marine Farming Development Plan, 1998). There are three marine farms currently
located in the estuary; two near the entrance to Great Oyster Bay and a third in Freshwater
Bay. All of the leases farm Pacific oysters (Crassostrea gigas). The estuary is considered to
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provide reasonably productive waters with the highest levels closest to the estuary entrance
(Great Oyster Bay and Mercury Passage Marine Farming Development Plan, 1998). However
in the upper reaches of the estuary at peak flow times, freshwater inundation can cause the
death of oysters.
There has been a significant infestation of rice grass (Spartina anglica) within the mudflat area
of the estuary. Rice grass is a vigorous saltmarsh grass typically inhabiting the upper intertidal
zone of temperate estuaries. The main reasons for its initial widespread introduction to many
temperate coastal zones around the world was its ability to spread rapidly, accumulate
sediments and prevent coastal erosion. Although this was useful in some parts of the State,
within the Little Swanport Estuary it was posing a problem by encroaching around the
intertidal areas and potentially impacting on the wildlife of the lagoon. The spread of rice
grass within the estuary also posed a threat to the intertidal oyster leases by substantially
reducing the total area available for intertidal aquaculture and dramatically affecting the
volume of water and delivery of nutrients to these aquaculture leases. Since the introduction
of the Rice Grass Advisory Group (RGAG) in 1996 a strategy for the management of rice
grass has been developed and implemented through the Rice Grass Management Program. To
date the eradication of the rice grass infestations present in the estuary is close to completion
and by the end of 2002 is expected to be maintained as a rice grass free zone.
The estuary is considered an important area for waterbirds and many native species are found
to inhabit the area (Stuart Blackhall, DPIWE pers. comm.). Common waterbirds and waders
feed and nest in the sanctuary and species include black swans (Cygnus atratus), ducks (most
numerous being Australian shelduck (Tadorna tadornoides) and chestnut teal (Anas
castanea)), white-faced herons (Ardea novaehollandiae), silver and pacific gulls (Larus
novaehollandiae and Larus pacificus), masked lapwings (Vanellus miles), pied oyster catchers
(Haematopus longirostris) and great and little pied cormorants (Phalacrocorax carbo and
Phalacrocorax melanoleucos).
Although little information is available on the aquatic vertebrates and invertebrates inhabiting
the Little Swanport Estuary, estuaries and coastal wetlands have long been recognised as
critical nursery areas for a myriad of marine species. Marine fauna locally inhabiting the
estuary include introduced Pacific oysters (Crassostrea gigas), local flat oysters (Ostrea
angasi) and various clams and mussels. There are also 40 species of fish known to utilise
different habitat niches within the Little Swanport Estuary (Table 1) (Dr Alan Jordan,
Research Scientist, Marine Environment Section, Tasmanian Aquaculture and Fisheries
Institute, TAFI, pers. comm.). Many of these species form communities that inhabit the
seagrass beds within the estuary. Seagrasses are highly productive and provide important
habitat and food resources for both fauna and flora (Edgar et al, 1999). The seagrass beds
provide a component of the intertidal and subtidal habitats of the estuary. The type, size and
location of these habitats are to be mapped as a component of the Tasmanian Aquaculture and
Fisheries Institute 'SEAMAP' program in early 2002 (Dr Alan Jordan, Research Scientist,
Marine Environment Section, Tasmanian Aquaculture and Fisheries Institute, TAFI, pers.
comm.). The natural variability of freshwater flows that input from the Little Swanport River
has a major influence on the distribution of the seagrass beds and as such, the communities of
fish that are associated with them (Dr Alan Jordan, Research Scientist, Marine Environment
Section, Tasmanian Aquaculture and Fisheries Institute, TAFI, pers. comm.). Although some
of the estuarine fish species are able to tolerate freshwater conditions and their abundance and
distribution can indirectly be influenced by freshwater inputs into the estuarine environment,
none of these species have been considered further within the scope of this study.
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Table 1. List of marine and estuarine fish species found to inhabit the Little Swanport Estuary.
Common Name
Species Name
Habitat preference
Sparsely Spotted Stingaree
unvegetated
Urolophus paucimaculatus
Banded Stingaree
unvegetated
Urolophus cruciatus
Bearded Rock Cod
unvegetated
Pseudophycis barbatus
Red Cod
unvegetated
Pseudophycis bachus
Small-Mouthed Hardyhead
unvegetated
Atherinosoma microstoma
Silverfish
unvegetated
Leptatherina presbyteroides
Sea Garfish
unvegetated
Hyporhamphus melanochir
Spotted Pipefish
seagrass
Stigmatopora argus
Wide-Bodied Pipefish
seagrass
Stigmatopora nigra
Port Phillip Pipefish
seagrass
Vanacampus phillipi
Short-Headed Seahorse
seagrass
Hippocampus breviceps
Thetis Fish
unvegetated
Neosebastes thetidis
Soldierfish
seagrass
Gymnapistes marmoratus
Silver Trevally
seagrass
Pseudocaranx dentex
Eastern Australian Salmon
unvegetated
Arripis trutta
Black Bream
seagrass
Acanthopagrus butcheri
Southern Goatfish
seagrass
Upeneichthys vlamingii
Little Rock Whiting
seagrass
Neoodax balteatus
Common Stargazer
unvegetated
Kathetostoma laeve
Common Sandfish
unvegetated
Lesueurina platycephala
Congolli
seagrass
Pseudaphritis urvilli
Dragonet
unvegetated
Bovichtus angustifrons
Tasmanian Blenny
seagrass
Parablennius tasmanianus
Crested Weedfish
seagrass
Cristiceps australis
Common Weedfish
seagrass
Heteroclinus perspicillatus
Common Threefin
seagrass
Norflokia clarkei
Castelnau's Goby
seagrass
Nesogobius pulchellus
Bridled Goby
seagrass
Arenigobius bifrenatus
Blue-Spotted Goby
seagrass
Pseudogobius olorum
Girdled Goby
seagrass
Nesogobius sp.1
Small Toothed Flounder
unvegetated
Pseudorhombus jenynsii
Long Snouted Flounder
unvegetated
Ammotretis rostratus
Greenback Flounder
unvegetated
Rhombosolea tapirina
Spotted Flounder
unvegetated
Ammotretis liturata
Toothbrush Leatherjacket
seagrass
Acanthaluteres vittiger
Six-Spined Leatherjacket
seagrass
Meuschenia freycineti
Bridled Leatherjacket
Acanthaluteres spilomelanurus seagrass
Barred Toadfish
unvegetated
Contusus richei
Smooth Toadfish
unvegetated
Tetractenos glaber

2.1.8 Hydrology
Water abstraction demands on the river come from Commissional Water Rights (CWR’s)
issued under the Water Act 1957. These CWR’s as they expire are being converted to Water
Licences (WL) under the Water Management Act 1999. There are 21 water rights situated
along the upper and middle reaches of the river and it’s tributaries (see Figure 1). Water usage
within the catchment includes riparian (stock and domestic) and irrigation for agricultural
purposes. Annual water takes for riparian and irrigation purposes total 2866 megalitres of
which 2644 megalitres is for winter storage (May to October) and the remainder (222ML) for
stock and domestic purposes. Extensive irrigation works over the last twenty years, including
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15 dams and various irrigation channels, have been established which incorporate the Hobbs
Lagoons marshlands that include Big Lagoon, Holy Marsh, Yorkys Lagoon and Charlies
Lagoon, and surrounding land. Murphys Marsh that feeds Companys Creek, which is a
tributary of the adjoining Bluff River catchment, was incorporated into the private irrigation
network. The marsh was dammed in order to provide an inter-basin transfer of water into Big
Lagoon, which provides water to the Little Swanport River. The grant of a water licence to
abstract water from Murphys Marsh was in itself approval for the transfer of water from one
catchment to another. The inter-basin water transfer from Murphys Marsh, (Companys Creek)
to Big Lagoon may represent a degree of risk in relation to the introduction of exotic
organisms and potential differences between water quality parameters, of the Bluff River
catchment in comparison to the Little Swanport River catchment. Although these differences
and associated risks may be attenuated before the water reaches the Little Swanport River it
still however remains an issue of consideration.
Stream gauging data exists for the Little Swanport River catchment from 1971 to 1990 (Table
2). The gauging site is located approximately 3km upstream from the Tasman Highway
crossing of the Little Swanport River. The monthly flows for the Little Swanport River
catchment are shown in Figure 3, which provides a box and whisker style plot for the data
from the DPIWE monitoring site at the gauging station. The plot displays the median (or
middle of the data) as a line across the inside of the box. The bottom and top edges of the box
mark the first and third quartiles respectively, indicating the middle 50% of the data. The ends
of the whiskers show the spread of the data and together enclose 95% of the data. The dots
beyond the whiskers indicate the high and low extrema.
Table 2 Stream gauging data for Little Swanport River at gauging station (3km upstream from
Tasman Highway river crossing). (Values are in mega litres per day).
Year
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

Jan

Feb

Mar

Apr

May

Jun

600.6 9.5
0.1
5.0
5.4
5.7
0.0
0.5
2.0 24.2 521.1 88.9
4.9
2.4
2.2 355.8 211.0 245.2
46.5 4.0
7.2
6.5
32.1 335.9
17.9 4.1
5.6
6.8
5.9
38.4
312.9 96.8 237.0 41.9 94.6 242.6
0.8 133.8 3.6 107.1 464.2 2315.8
9.9
1.6 126.7 7.3
10.4
8.1
1.7
0.0
0.0
2.7 276.8 62.0
1.7
0.0 12.2 3.3 140.1 1826.5
2.4
0.2 21.4 6.2
6.4
75.5
0.7
1.8 347.9 571.4 86.9 44.8
0.8
0.0
0.9
1.3
1.9
2.6
8.0
2.3 25.4 258.7 32.1 122.1
974.9 21.9 18.6 344.7 1594.0 82.4
33.7 3.9
2.3
3.4
20.1 33.7
0.6
0.8
0.2
4.5 478.5 63.1
21.5 1.1
2.4 11.2
6.0
45.2
2.1

Jul
53.0
19.7
74.9
1883.6
1549.7
24.4
573.7
216.9
10.4
35.9
278.8
104.5
530.7
224.1
66.3
1079.2
131.2
907.5
218.4

Aug
343.1
50.3
67.9
349.1
1396.3
289.2
133.5
763.9
73.4
20.0
1166.1
13.2
60.2
1122.7
272.7
840.2
55.9
67.6
61.9

Sep
489.4
12.5
120.5
214.7
470.6
187.3
62.3
84.1
60.3
12.8
182.3
10.1
1004.9
1274.4
109.9
232.1
24.3
181.1
39.0

Oct Nov
336.8 1127.2
6.1
2.9
420.9 139.6
153.1 56.0
752.4 1480.6
917.6 911.1
36.0 9.4
74.0 314.9
85.9 7.0
58.2 77.5
91.3 76.0
3.7
0.8
261.0 208.6
133.2 11.2
403.9 183.5
199.2 26.8
56.7 34.1
152.0 410.9
141.0 46.7

Dec
44.1
0.0
19.5
236.4
35.9
299.2
9.8
186.1
1.8
15.1
6.5
142.2
13.0
32.4
2423.0
53.2
31.7
27.7
2.5

The seasonal flow pattern (Figure 3) indicates flows peaking in the period July to August
although high flows have been recorded in other months of the year. Lowest flows are
experienced between January and March. This seasonality and high variability ensure that
many ecological processes essential in riverine and wetland ecosystems are maintained. These
include fish spawning (Beumer 1980), channel maintenance and flushing flows (Arthington et
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al. 1992), estuary productivity (Jones et al. 1993; Whitfield 1996; Davies 1997; Loneragan
and Bunn 1999) and wetland ecosystems (Thomas et al. 2000).
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Figure 3. Monthly flow analysis from the Little Swanport River at gauging site (3km
upstream from the Tasman Highway river crossing) (values are in mega litres / day).
In IFIM studies, the amount of suitable habitat (Weighted Useable Area) is assessed under
natural flow conditions and compared with that under regulated conditions and attempts are
made to minimise the losses in WUA from natural to regulated flow conditions. To estimate
the natural monthly volumes, the water licence allocations are added to the stream gauging
data. As the water licence dataset is for the current irrigation period, water licences are
adjusted downward by 6% each year to reflect the water licence allocations for any particular
year (Sustainable Development Advisory Council, 1996). As there were currently no water
licences for the summer irrigation period, this step was not taken when estimating the monthly
natural flow data.
To estimate the natural flows for the upper, middle, lower and bottom reaches studied, the
natural flow estimates were used from the gauging station located 3km upstream from the
Tasman Highway crossing of the river. These figures were used for the bottom reach and
values were scaled up for the upper, middle and lower reaches using the ratio of catchment
areas (129/597), (354.2/597) and (376.4/597) respectively. Specific yields at the Little
Swanport River upstream of the Tasman Highway and the Coal River at Baden sites were
found to be similar. The Coal River at Baden was considered indicative of the expected flows
in the upper Little Swanport River due to similarities in rainfall and topography. Hence linear
spatial scaling of flows at the Little Swanport River upstream of the Tasman Highway site was
used to estimate flows at the four environmental flows study reaches. Areal scaling to each
study reach was therefore based on the strong correlations of flow records within and between
catchments in the region and is also a commonly employed hydrological technique.
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2.2. Site Selection
Bovee (1982) describes a study site as a location on a stream where some characteristics of the
habitat are measured. The study sites on the Little Swanport River were established to
measure microhabitat characteristics, which provided a basis for determining a relationship
between the total amount of habitat (available to key species) and the discharge in the reaches
of the river represented by those study sites (Bovee, 1982).
Site selection was considered along the entire length of the mainstream. The mainstream and
a number of tributaries throughout the upper and middle sections of the catchment are affected
by water abstraction over the winter period. Four reaches were identified (see Figure 1), based
on instream habitat diversity, channel morphology including slope, sediment supply, bank
materials, vegetation, flow regime, and discharge.
The upstream reach of the Little Swanport River extends from the discharge point from
Ashgrove Lagoon to the Stonehenge Property at the confluence of Nutting Garden Rivulet.
Throughout this reach the instream habitat is typified by riffle, longer run and shorter pool
sequences containing a substrate dominated by cobble, some boulder and pebble and increased
bed slope.
The middle reach of the river extends from the junction of Nutting Garden Rivulet down to the
confluence with Eastern Marshes Rivulet. Hydrologically this reach is different from the
upper reach because of the lower stream slope and the joining of Nutting Garden Rivulet and
several smaller tributaries to the main stream. This reach is characterised by some long pool
and run sequences and shorter riffles, with a substrate largely dominated by cobble, pebble,
some boulder and gravel.
The lower reach of the river extends downstream from the junction with Eastern Marshes
Rivulet through to the river crossing at Swanston Property. This section of the river receives a
significant tributary (Eastern Marshes Rivulet) as well as other smaller creeks and streams.
The instream habitat throughout this reach is characterised by long pool/run and shorter riffle
sequences. The substrate consists of cobble, pebble, boulder and gravel with bedrock
platforms present in isolated areas.
The bottom reach extends from the river crossing at Swanston Property to approximately 1km
downstream from the confluence with Pepper Creek at Deep Hole. This reach receives several
tributaries and run-off from the steeply incised valleys that the river meanders through. The
river widens as it runs through the dolerite gorge sections and contains unique long pools and
bedrock benches. Long riffle and run sequences also contain bedrock intrusions along with
boulders, cobble and pebble substrate.
Beyond this point, the river gains fewer tributaries and remains wide with low stream slope.
Closer to the Tasman Highway crossing the degree of fines within the substrate increases and
a salt wedge pushes upstream from the tidal driven estuary.
The majority of water usage occurs in the upper and middle sections of the river and although
all abstractions occur during the winter period, it was still considered important to study all
sections of the river. It was therefore considered that due to the variation in hydrology and
instream characteristics throughout the river that several sites throughout length of the river
would give the best representation of the instream characteristics of the river. All reaches
were therefore considered when choosing the five study sites. Details of the sites selected are
given in section 2.2.1.
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2.2.1 Little Swanport River study sites
Upper Little Swanport River Reach
Site 1. Little SwanportRiver at Stonehenge
The study site was approximately 930m long and was located at the Stonehenge property
(TASMAP grid reference 552400 5306100). This site was selected for its representation of
the river from Ashgrove lagoon down to the junction of Nutting Garden Rivulet with the Little
Swanport River (see Figure 1). The river here is characterised by sequences of riffle, longer
run and shorter pool sequences containing a substrate dominated by cobble, some boulder and
pebble.
Middle Little Swanport River Reach
Site 2. Little Swanport River at Sheepwash Pool
The study site was approximately 60m long and was located approximately 15m upstream
from the Pages Creek confluence (TASMAP grid reference 556100 5305800). This site was
selected for its representation of the river from the confluence with Nutting Garden Rivulet to
the confluence with Eastern Marshes Rivulet (see Figure 1). The river throughout this section
is characterised by some long pool and run sequences and shorter riffles, with a substrate
largely dominated by cobble, pebble, some boulder and gravel and with the pools containing a
blanketing of finer silt sediment.
Site 2. Little Swanport River at Eastern Marshes
The study site was approximately 75m long and was located at the Swanston Road bridge
crossing over the river, just upstream from the confluence with Eastern Marshes Rivulet
(TASMAP grid reference 523400 5243200). This site was also selected for its representation
of the river from the confluence with Nutting Garden Rivulet to the confluence with Eastern
Marshes Rivulet (see Figure 1). The river throughout this section is characterised by long pool
and run sequences interspersed with shorter riffles that are dominated by cobble, pebble and
some boulder. The pools contain a blanketing of finer silt sediment.
Lower Little Swanport River Reach
Site 3. Little Swanport River at Swanston
The study site was approximately 845m long and was located at the Swanston property
(TASMAP grid reference 561300 5313400). This site was selected for its representation of
the river from the confluence with Eastern Marshes Rivulet to the crossing of Daniels Road at
Swanston property (see Figure 1). The substrate consists of cobble, pebble, boulder and
gravel with bedrock platforms present in isolated areas. The pools contain a blanketing of
finer silt sediment.
Bottom Little Swanport River Reach
Site 5. Little Swanport River at Deep Hole
The study site was approximately 300m long and was located at the Deep Hole property
located opposite the confluence with Pepper Creek (TASMAP grid reference 570100
5312600). This site was selected for its representation of the river from the crossing at
Swanston Property to approximately 1km downstream from the confluence with Pepper Creek
(see Figure 1). Throughout this reach the river widens as it runs through the dolerite gorge
sections and contains unique long pools and bedrock benches. The riffle and run sequences
also contain bedrock intrusions along with boulders, cobble and pebble substrate.
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3. Values
3.1 Community Values
A meeting was held at the Buckland Hall, Buckland on the 2nd November 1999 where
community values for determining environmental water requirements for the Little Swanport
River were identified. Draft Protected Environmental Values (PEVs) for determining water
quality objectives were set earlier for the upper catchment in association with the Southern
Midlands Council. The Water Management values as identified and prioritised by
representatives of various interest and stakeholder groups for the catchment are shown in
Table 3. Those values of highest priority were assigned the number one with lower priority
values assigned lower numbers. Values not prioritised were considered to be equally of least
importance.
Table 3. Recommended Community Water Values for the Little Swanport River
BROAD WATER
VALUE
CATEGORIES

SPECIFIC WATER VALUES

PRIORITISATION
OF VALUES

1. Ecosystem

• Maintain native fish species/populations
under low flows.
• Maintain fish habitat at Deep Hole.
• Maintain or improve habitat for Swan
galaxiid (Rocka Rivulet).
• Improve fish passage via assessment of weirs
impact.
• Protect estuarine mudflats from invasion by
ricegrass (Little Swanport Lagoon).*
• Identification and protection of wetlands in
upper catchment (Bushy Lagoon, Crichton
Lagoon, Johnny’s Lagoon).*
• Maintenance and improvement of tree cover
particularly in upper catchment.*
• Maintenance or improvement of water
quality.
• Halt invasion of gorse on river.*
• Provide adequate groundcover along rivers.*
• Protection of existing water rights (both
Riparian and Commissional Water Rights)
• Maximising harvest of water during flood
events into off stream storage.
• Incorporation and appropriate design for
storages into WMP designs provided by
expertise.
• Replacement of current waterholes with
reticulation systems with secure water
sources (Drought proofing).
• Prevention of fishing during bream spawning
season. (aggregation of fish in area under
bridge subject to targeted fishing).*
• Maintenance of bream fishery.
• Maintenance of trout fishery.
• Maintenance of swimming and camping at

1

2. Consumptive
and nonconsumptive use

3. Recreational

1a
1b
1c
Being addressed
1

2
3
Not prioritised
2
1
2
2
3
1
1
3
2
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4. Physical
Landscape

5. Aesthetic

Deep Hole and Swanston.*
• Swimming at bottom of river.*
• Maintenance of water quality for marine
farming in estuary.*
• Recreational collection of clams, native and
pacific oysters and mussels.*
• Maintain beauty of:
Deep Hole
Devils Whirlpool
Gorge
• Meander of River.
• Scenic beauty of estuary.*
• Saltmarsh vegetation of estuary.*
• Wetlands in upper catchment.*
• Removal of Gorse.*
• Retention of native vegetation.*
• Clear flowing water.
• Levels of water in swimming holes.
• Water free of chemicals and waste products.*
• Vegetated stream banks.
• Weed free river.
• Pools of water.

2
PEV*
4 (PEV*)

2
2
2
3
3
1
2
3
1
1
4
1
3
2
4

Values marked with an asterisk in the opinion of the Water Assessment Section will not be
affected in terms of maintenance or enhancements by changes in water quantity in the
catchment and will not be discussed further in this report. These values have been retained
for future reference for values setting under any PEV process or integrated catchment
management community consultation.

3.2 State Technical Values
The scientific values for a catchment are identified at the State level using technical experts to
identify scientific and technical issues such as endangered species, fisheries and wetlands
protected under legislation/agreements. The State Technical Committee for Environmental
Flows was set up in order to determine scientific values on a catchment by catchment basis.
The committee includes representatives from DPIWE and Inland Fisheries Service, who
provide advice on aquatic ecology, wetlands, geomorphology, riparian vegetation, and
estuarine ecology, fisheries biology and ecology. In addition, committee members include
environmental representatives from Hydro Tasmania and a researcher from the University of
Tasmania with relevant expertise in environmental flows. The committee's terms of reference
specifically relating to the identification of scientific values is:
•

Identify water values for catchments from a technical and scientific perspective including
the non-negotiable values, which are implicit in various local, national and international
agreements and legislation.

The values the committee warranted for consideration for the ecological requirements for flow
in the Little Swanport River are provided in Table 4.
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Table 4: Little Swanport catchment scientific values
Ecosystem Values (all are of equal priority)
• Maintain suitable flow for the protection of Swan galaxias (Galaxias fontanus) and
Australian grayling (Prototroctes maraena) which are listed as endangered and vulnerable in
the Tasmanian Threatened Species Act 1995.
• Maintain suitable flow for fish stocks, including Swan galaxias (Galaxias fontanus),
Australian grayling (Prototroctes maraena), shortfinned eel (Anguilla australis), longfinned
eel (Anguilla reinhardtii), freshwater flathead (Pseudaphritis urvillii), spotted galaxiid
(Galaxias truttaceus), common jollytail (Galaxias maculatus), climbing galaxias (Galaxias
brevipinnis), Tasmanian whitebait (Lovettia sealii), short-headed lamprey (Mordacia
mordax), and pouched lamprey (Geotria australis).
• Maintain rearing and/or spawning habitat for Swan galaxias (Galaxias fontanus),
freshwater flathead (Pseudaphritis urvillii), spotted galaxiid (Galaxias truttaceus), common
jollytail (Galaxias maculatus) and short-headed lamprey (Mordacia mordax).
• Maintain instream woody debris as habitat for native fish populations.
Recreational Values (freshwater and estuarine environment)
• Maintain suitable flow for fish stocks including brown trout (Salmo trutta), Tasmanian
whitebait (Lovettia sealii) and bream (Acanthopagrus butcheri).
• Maintain rearing and/or spawning habitat for brown trout (Salmo trutta).
For further information on the importance of these values refer to the Discussion in Section 6.

3.3 Endangered species
Current listings for endangered species in the Little Swanport catchment are provided in Table
5 (Bryant and Jackson, 1999). Bryant and Jackson (1999) also identify suitable habitat in the
catchment where endangered species may occur. A species is regarded as endangered if it is
in danger of extinction because long-term survival is unlikely while the factors causing them
to be endangered continue operating. These species may be directly or indirectly affected by
alterations to the natural flow regime of the river.
Other species that are listed as threatened in the Tasmanian Threatened Species Act 1995 and
may occur within the Little Swanport River catchment include the Ptunarra brown butterfly
(Oreixencia ptunarra), Eastern barred bandicoot (Perameles gunnii gunnii) and Eastern quoll
(Dasyurus viverrinus). There was also a listing for the extinct thylacine (Thylacinus
cynocephalus) in the lower gorge section of the catchment. Significant avian fauna found to
inhabit the Little Swanport catchment includes the wedge-tailed eagle (Aquila audax fleayi)
and the swift parrot (Lathamus discolor). Various coastal birds include the fairy tern (Sterna
nereis) and the little tern (Sterna albifrons sinensis) which are listed as rare and endangered
respectively in the Tasmanian Threatened Species Act 1995 and the hooded plover (Thinornis
rubricollis) which is listed as having high conservation significance. The majority of these
species rely on terrestrial riparian habitat that may be indirectly influenced by excessive dewatering. However the influence of altered flow regimes on riparian vegetation and associated
faunal communities are beyond the scope of this report. This issue would need to be
addressed if changes to the flood flow regime of the river were contemplated. Those birds that
utilise the Little Swanport Estuary as habitat for breeding and foraging may however be
impacted upon if the natural regime of Little Swanport River is modified to the extent that the
hydrological inputs needed to maintain the delicate balance of the estuarine environment are
lost.
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It should be noted that several rare and vulnerable species of Tasmanian native plants can be
found inhabiting areas of the Little Swanport River catchment and these are listed under the
Tasmanian Threatened Species Act, 1995. They include the hot rock fern (Pellaea
calidirupium) as well as the following monocotyledon species: pink fingers (Caladenia
carnea); gentle rush (Juncus amabilis); clustered rush (J. vaginatus); soft poa grass (Poa
mollis), and carex (Carex gaudichaudiana). Dicotyledon species are also present and include:
curtis' colobanth (Colobanthus curtisiae); blue devil (Eryngium ovinum); barbers gum
(Eucalyptus barberi); clover glycine (Glycine latrobeana); helichrysum (Helichrysum
bicolor); hoary sunray (Leucochrysum albicans tricolor); austral trefoil (Lotus australis);
lycopoid everlasting (Ozothamnus lycopodioides); river buttercup (Ranunculus amphitrichus);
spreading stenanthemum (Stenanthemum pimeleoides); forest germander (Teucrium
corymbosum), and cunningham's violet (Viola cunninghamii). Many of the species listed are
found within riparian zones and are facultative riparian species that are dependent on this
habitat and rely on the natural seasonal disturbance events (eg. flooding) for continued growth
and propagation.
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Table 5. Threatened fauna species that may occur, or are listed as occurring in suitable habitat in the Little Swanport catchment.
Species

Listing

Factors threatening species

Swan
Galaxias
(Galaxias
fontanus)

Endangered





Australian
Grayling
(Prototroctes
maraena)

Vulnerable

Green
and Vulnerable
gold
frog
(Litoria
raniformis)








Habitat/occurrence

Presence of brown trout and redfin 
perch.
Habitat alterations (eg. removal of
riparian vegetation, loss of shelter,
channel
realignment
for
flood 
mitigation and decreased food supply).
Loss of water quality.
Dams & weirs obstructing migration
paths and changing flow patterns
water pollution
Habitat alteration (eg. wood removal
and channel realignment for flood
mitigation).
Loss of wetlands caused by drainage
and land clearing.
Weed invasion and water pollution.
Overgrazing and trampling of water
bodies by stock.







Endemic to the Swan River (headwaters in particular), including a few
other localities in eastern Tasmania. Individuals have been successfully
translocated to two locations within the Little Swanport Catchment
(Green Tier Creek and Rocka Rivulet).
Preferring slow to moderately fast-flowing rocky streams containing
abundant shelter and where natural barriers (eg. waterfalls and marshes)
prevent invasion of predatory exotic fish species (eg. trout and redfin
perch).
Is known to occur in the lower reaches of the Little Swanport River.
Prefers slow flowing, or still freshwater with good water quality and
good riparian vegetation and macrophyte cover.

May occur in permanent or temporary water bodies with surrounding
vegetation (eg. streams, swamps,vegetated pools and farm dams).
Prefer shallow water and dense vegetation for breeding.
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3.5 Values Assessed
It should be noted that while water quality is identified as a value of considerable importance,
it was not assessed within this report. There has not been a consistent collection of water
quality parameters recorded for the whole of the Little Swanport catchment, rather one-off
spot recordings have been taken over the period from 1971 to 1976 and this data is stored
within a Hydrol database. A summary of water quality data sampled over a wide range of
flow conditions from 1975 to 1977 was completed by Fuller & Katona (1993) and this
indicated that the number of samples taken were very low and they covered a limited range of
water quality parameters. As such, the lack of comprehensive data does not give a clear
indication of water quality conditions in the Little Swanport catchment in relation to current
flow conditions. Although these water quality indices have direct implications for acceptable
environmental water requirements, it is beyond the scope of this study to address these issues.
In addition it should be noted that Davies and Humphries (1996) found that nutrient and
turbidity levels in the South Esk river basin were primarily determined by flood flows and
were not related to low flows, and the same applied to dissolved oxygen levels in pools. As
such the water quality risks associated with declining flows during the irrigation season were
therefore not considered significant and would be addressed in the future if a more
comprehensive assessment of the catchment was required.
In summary, the values that were considered by DPIWE during the assessment of ecological
requirements for flow in the Little Swanport River include:
Ecological:
• Maintain enough water for instream habitat for aquatic animals.
• Maintain suitable flows for shortfinned eel (Anguilla australis), longfinned eel (Anguilla
reinhardtii) and Tasmanian whitebait (Lovettia sealii) populations and for the protection
of Australian grayling (Prototroctes maraena) and Swan galaxias (Galaxias fontanus).
• Maintain rearing and/or spawning habitat for freshwater flathead (Pseudaphritis urvillii),
Swan galaxias (Galaxias fontanus), spotted galaxiid (Galaxias truttaceus), common
jollytail (Galaxias maculatus), short-headed lamprey (Mordacia mordax) and pouched
lamprey (Geotria australis).
• Maintain fish stocks, including Australian grayling (Prototroctes maraena), Swan galaxias
(Galaxias fontanus), freshwater flathead (Pseudaphritis urvillii), spotted galaxiid
(Galaxias truttaceus), common jollytail (Galaxias maculatus), short-headed lamprey
(Mordacia mordax), pouched lamprey (Geotria australis) and Tasmanian whitebait
(Lovettia sealii).
• Maintain instream woody debris as habitat for native fish populations.
Recreational:
• Maintain suitable flow for fish stocks including brown trout (Salmo trutta) and bream
(Acanthopagrus butcheri).
• Maintain rearing and/or spawning habitat for brown trout (Salmo trutta).
Ecological and recreational values that were targeted for detailed and specific assessment
include:
•
•
•

Maintain habitat for common jollytail (Galaxias maculatus), shortfinned eel (Anguilla
australis), longfinned eel (Anguilla reinardtii), platypus (Ornithorhynchus anatinus),
populations; and
Maintain habitat for macroinvertebrate populations found in Little Swanport River.
Maintain habitat for brown trout (S. trutta) populations.

Those values not specifically targeted are discussed in detail in Section 6.
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4. Methodology
The method used to assess the flow requirements of key species (see Table 8) was the
Instream Flow Incremental Methodology (IFIM), originally described by Bovee (1982). In
this process, the preferences of key species for velocity, depth and substrate parameters are
combined with transect-derived hydrologic data at specific discharges. This data is then
incorporated into a suitability index, which is a function of available depth, velocity and
substrate. This suitability function is then summed over the study reach to give the Weighted
Usable Area, or WUA (refer to Jowett, 1992).
Hydraulic simulation is used to generate velocity and depth data for each transect at the
discharges for which data are not available. The outcome is a plot of WUA against discharge
for each species or lifestage (see Figure 4). An analysis of the flow levels that will provide
varying degrees of risk to the ecosystem is then possible. The software package used for this
process was the RHYHABSIM (River HYdraulics and HABitat SIMulation) program
developed by Jowett (1992).

4.1 Physical Habitat Data
Transects were established at the five sites, according to the protocol detailed by Bovee
(1982). Within each study reach, a number of distinctive sub-reaches were identified on the
basis of hydraulic characteristics and substrate (refer to Bovee, 1982). Transects were
established within each of these sub-reaches, perpendicular to the channel.
At each transect, a semi-permanent datum (or header peg) was established by driving a mild
steel star picket deep into the upper section of the bank. All measurements were taken
perpendicular to the direction of flow, to a point on the opposite bank at a similar height above
water level. Water surface elevation relative to the elevation of the header peg was recorded at
each transect.
On the initial visits from the 29th-31th March 1999, depth, average water velocity and substrate
composition were measured and recorded at regular intervals evenly distributed across the
channel with a minimum of 10-15 wetted points. In this way each transect was divided into
regular ‘cells’ by collecting all data at the same distances from the header peg. Depth and
velocity at 0.6 of the depth from the surface were recorded at each of these points using a
Marsh McBirney portable flow meter (Flo-mate 2000) and wading rod. Percentage substrate
composition was also recorded at each location using the following categories: aquatic
vegetation; mud; sand; gravel; pebble; cobble; boulder and bedrock. Substrate particles were
characterised by the following modified Wentworth scale:
R = Bedrock
B = Boulder
C = Cobble
P = Pebble
G = Gravel
S = Sand
M = Silt/Mud

>256 mm
64 - 256 mm
8 - 64 mm
2 - 8 mm
0.06 - 2 mm
<0.06mm

Calibration gaugings were carried out at suitable locations within each study reach to
determine discharge. The height of the water surface from the datum peg was measured at
each transect at the same time. The data collected from these sites were entered into an
Excel spreadsheet in the format required by the RHYHABSIM program.
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4.2 Biological Data
4.2.1 Invertebrates
A total of 20 biological samples were taken at various transects from each study site on Little
Swanport River. The sampling occurred on the 7th April 1999.
Sampling effort was stratified in order for a full representation of the range of depth, velocity
and substrate at the sites. Stratification was carried out on the combined habitat data from all
five sites sampled, using the methodology described by Davies et al. (1997). Sampling for
macroinvertebrates was carried out by disturbing the substrate within a 1m2 quadrat upstream
of a 250µm kick net. The preserved samples were fully processed and invertebrates were
identified to the lowest taxonomic level possible using the most up-to-date taxonomic keys.
The resulting habitat preference information was used for the creation of WUA-Q curves for
key macroinvertebrate species and community parameters such as abundance and the number
of taxa. Key species were selected on the basis of:
•
•

not having rare or patchy abundance; and
exhibiting clear preferences for depth, velocity and substrate

4.2.2 Vertebrates (Fish)
Electrofishing surveys have been sporadically conducted along various reaches and tributaries
of the Little Swanport River during the 1980s and 1990s. The fish species sampled included
Swan galaxias (Galaxias fontanus), freshwater flathead (Pseudaphritis urvillii), common
jollytail (Galaxias maculatus), shortfinned eel (Anguilla australis), and brown trout (Salmo
trutta). Information from Inland Fisheries Service, (IFS) indicated the possibility that
Tasmanian whitebait (Lovettia sealii) would seasonally move through the estuary and into the
river and that climbing galaxias (Galaxias brevipinnis) and spotted galaxias (G. truttaceus)
would also be present in the river system (although this is yet to be confirmed). In addition to
these native species, there are also two exotic species known to be present in the Little
Swanport River and these include tench (Tinca tinca) and redfin perch (Perca fluviatilis) (Tim
Farrell, Fisheries Biologist, Recreational Fisheries, IFS, pers. comm.).
Habitat preference information gathered to date was limited which made it difficult to be able
to accurately develop habitat preference curves for all fish species found to inhabit the Little
Swanport River. Therefore previously developed habitat preference curves were used for the
risk assessment.
Habitat preference curves used for brown trout (Salmo trutta) early young of the year, or 0+
were developed from data collected in March and October 1990 - 1993 by Davies and Diggle
(unpublished data) and preference curves for brown trout adults were developed by Bovee
(1978). Habitat preference curves were also taken from Jowett and Richardson (1995), who
collected habitat preference information for short-finned eels (Anguilla australis), long-finned
eels (A. reinhardtii), and jollytail (Galaxias maculatus).
The transfer of habitat preference information between different catchments is regarded by
many ecologists as an acceptable practice for the above species. Examination of habitat
preference curves for brown trout by previous workers has generally found that these curves
are similar in their rise and fall between rivers both in Australia and overseas (Dr Peter
Davies, Freshwater Systems, pers. comm.). Similarly, the habitat requirements for shortfinned and long-finned eels and jollytails are also regarded as comparable between rivers
(Jowett and Richardson, 1995). Given the agreement among these ecologists in the transfer of
these curves, these preference curves have been adopted for use in this assessment.
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4.2.3 Vertebrates (Platypus)
The habitat preference information utilised in predicting WUA-Q for platypus
(Ornithorhynchus anatinus) was taken from Davies and Cook (2001). The standard habitat
preference curves approach for modelling habitat availability for platypus incorporating depth,
velocity and substrate preference data was developed by Davies and Cook (2001) for the
Gordon River catchment. The habitat preference information of Davies and Cook (2001) has
been incorporated into this assessment, as the habitat requirements of the platypus are deemed
comparable between these river systems (S. Munks, Forestry Tasmania, pers. comm., 2001).

4.3 Hydraulic Simulation
From the habitat data of the five sites combined, and the biological samples collected, values
of useable habitat area (called Weighted Useable Area or WUA) were generated in m2/m of
stream channel for each species or lifestage at a range of discharges. The protocol for
generating these WUA-Q curves is that described by Jowett (1992), using the RHYHABSIM
hydraulic modelling and simulation package. Multiple Excel data sets were generated,
containing:
•
•
•
•

velocity, depth and substrate data at every offset for each transect;
locations of all water edges ;
inter-transect distances; and
stage-discharge relationships for each set of transects from individual sites.

This information was used to generate velocities and depths at discharges from 0.005 to 0.4
cumecs. Davies and Humphries (1996) describe the protocol used for the hydraulic
simulation. Jowett (1992) describes the WUA-Q curve generation in detail. Habitat
preference data were combined with simulated velocity and depth data and the measured
substrate data, so as to calculate habitat suitability for each cell. The values for all cells from
all transects were combined to generate a species total habitat area (WUA) in m2/m or % of
stream area for the whole site for each discharge value. This process was used to generate
WUA curves for both sites, for all the key species and life stages.

4.4 Risk Analysis
The risk analysis used in this study is a modification of that developed by Davies and
Humphries (1996). Risk is based upon changes in useable habitat (∆WUA) relative to a
reference flow. In this study the reference flows used (Qm) were the median monthly flows at
each site for the period 1963-1992 adjusted to account for irrigation takes (ie. the median
monthly flows at each site that would have occurred without abstraction). In this case there
are three risk categories (see Table 6), and six variables. The variables include:
WUA for brown trout adults.
WUA for brown trout early young of the year.
WUA for shortfinned eels.
WUA for jollytails.
WUA for platypus.
WUA for macroinvertebrate taxon diversity.
WUA for macroinvertebrate taxon abundance.
WUA for key individual macroinvertebrate taxa (see Table 8 for a list of these species).
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Table 6. Criteria for assigning risk levels to different values of change in habitat (∆WUA)
relative to the reference flow (Qm) for the key ecological variables in this study. Derived from
Davies and Humphries (1996).
Risk Category
Variable
∆WUA for trout, jollytail, eels,
platypus and macroinv. taxon
diversity and macroinv. taxon
abundance (variables 1-7)
∆WUA for individual
macroinvertebrate taxa
(variable 8)

I
II
No Risk
Moderate Risk
>85% WUA cf Qm 60-85% WUA cf Qm

III
High Risk
<60%
WUA cf Qm

<10% taxa with <75% ≥10% of taxa with >25% of taxa with
WUA cf Qm
<75%WUA
<75% WUA cf Qm
cf Qm
& <25% of taxa
with <75% WUA

The risk assessment was conducted as follows for each of the above variables:
•
•

WUA as it varies with Q is normalised so that at the maximum (Qm), (WUAm) is 100%
Qn can then be read directly from the relevant percentage of WUAn on the graph (the
appropriate percentage for each risk level is indicated in Table 6) where
WUAn = Weighted Usable (habitat) Area for month of concern (pre-offtake median flow)
Qn= Boundary flow for risk level during month of concern ( n )
(See Figure 4 for worked example)

Figure 4. Worked example of Risk Analysis.
To determine the flow at which there is no risk to adult trout at North Esk River,
Watery Plains reach in December (some values excluded for brevity):
1. RHYHAB gives values for WUA as it varies with Q:
Flow
(Qm)
0.05
0.45
0.85
1.25
1.65
2.05
2.45
2.85
3.25
3.65
3.85

WUA
(m2/m)
0.94
2.95
3.93
4.63
5.31
5.91
6.2
6.37
6.47
6.53
6.55

NB: the maximum flow given (3.85 cumecs) would be the pre-irrigation median monthly
flow for December and the corresponding WUA value is then normalised in the next step.
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2. This is then normalised so that at the maximum Qm, WUAm, is 100%:
Flow
(Qm)
0.05
0.45
0.85
1.25
1.65
2.05
2.45
2.85
3.25
3.65
3.85

Normalised
WUA
14.35
45.04
60.00
70.69
81.07
90.23
94.66
97.25
98.78
99.69
100.00

3. Qn can then be read directly from the relevant percentage of WUAn on the graph
where:
WUAd = Weighted Useable (habitat) Area for December (pre-offtake median
flow)
Qn= Boundary flow for risk level during month of concern ( n )
WUAm

Dec WUA/Q

Normalised WUA (m2/m)

100
90
85
80
70
60
50
40
30
20
10
0
0.0

0.5

1.0

1.5

1.8 2.0
Qn

2.5

3.0

3.5

4.0

Flow (cumec)

ie. To get the no risk flow, the percentage WUA above 1.8 cumec, there should be no
risk to trout adults in the North Esk River at the Watery Plains reach in December.
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5. Results
5.1 Physical Habitat Data
Hydrologic and substrate information was initially collected at the site for the discharges of
0.03 cumecs at the Upper Little Swanport River reach, 0.03 cumecs at the Middle Little
Swanport River reach, 0.05 cumecs at the Lower Little Swanport River reach and 0.06 cumecs
at the bottom Little Swanport River reach. A subsequent gauging visit was carried out on 26th
April 2001 and the discharge for the upper, middle, lower and bottom reaches were 0.08, 0.65,
1.57 and 6.33 cumecs respectively. Ranges of depth, velocity and substrate at the site are
presented in Table 7.
Table 7. Ranges of depth, velocity and substrate from all sites on the Little Swanport River.
Variable

Little Swanport River

Depth (m)

0-1.1m

Velocity (m/s)

0-0.76m/s

Silt (%)

0-100%

Sand (%)

0%

Gravel (%)

0-20%

Pebble (%)

0-75%

Cobble (%)

0-85%

Boulder (%)

0-60%

Bedrock (%)

0-100%
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5.2 Biological Data
Twenty (20) invertebrate samples were successfully taken across the IFIM reaches, at the five
sites on the Little Swanport River. WUA-Q curves were developed for each of the key taxa
listed in Table 8. These curves are provided in Appendix 1.
Table 8: Selected taxa for which WUA curves were developed
Type

Common name

Taxon

Lifestage (s)

Monotreme
Fish

Platypus
Brown trout
Jollytail
Shortfinned eel
Longfinned eel
Mayflies

Ornithorhynchus anatinus
Salmo trutta
Galaxias maculatus
Anguilla australis
Anguilla reinhardtii
Baetidae genus 2
Atalophlebia spp.
Nousia spp.
Tilyardiophlebia spp.
Tasmanocoenis spp.
Hydroptila spp.
Hellyethira simplex
Oxyethira mienica
Cheumatopsyche spp.
Plectrocnemia sp AV1.
Ecnomus spp.
Notalina spp.
Oecetis spp.
Tanypodinae
Orthocladinae
Chironominae
Ceratopogonidae
Austrosimulium furiosum
Necterosoma spp.
Austrolimnius sp.
Pyralidae spp.
Oligochaeta
Turbellaria
Hirudinea
Hydracarina
Amphipoda
Parataya australiensis
Coluboltelson spp.
Hydrobiidae
Glyptophysa spp.
Pisidium casertanum

adults
adults and late 0+
adults
adults
adults
larvae
larvae
larvae
larvae
larvae
larvae
larvae
larvae
larvae
larvae
larvae
larvae
larvae
larvae
larvae
Larvae
larvae
larvae
adult
adults and larvae
larvae
adults
adults
adults
adults
adults
adults
adults
adults
adults
adults

Invertebrates
Insects

Caddisflies

Midges

Flies
Beetles
Moths
Worms
Flat worms
Leeches
Mites
Freshwater Mites
Freshwater Crustaceans Amphipods (scuds)
Freshwater shrimp
Freshwater isopod
Freshwater snails
Molluscs
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5.3 Risk Analysis
A worked example of the risk assessment process for one variable on the North Esk River is
shown in Section 4.4, Figure 4. Results of the Little Swanport River risk assessment for the
four reaches, covering the summer (irrigation) and winter months are provided in Tables 9, 10,
11, 12, 13, 14, 15 and 16. In addition, curves of the relationship between Weighted Usable
Area vs Flow for each species investigated for the four reaches are provided in Appendix 1.
Note that the highest monthly flow necessary to provide the required quantity of habitat for
any variable has been chosen as the flow for each category to ensure that all values are
protected.
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Table 9. Flows for each risk category for the summer months for the Little Swanport River, Stonehenge reach (cumecs). Final flows are given to three
decimal places in order to differentiate between risk categories.
November
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow
February
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

December
Low Risk
> 0.075
> 0.014
> 0.02
> 0.02
> 0.018
> 0.03
> 0.055
> 0.098
> 0.026
> 0.098

Low Risk
> 0.005
> 0.003
> 0.002
> 0.002
> 0.002
> 0.0035
> 0.0009
> 0.001
> 0.005

Moderate Risk
0.075 – 0.03
0.014 – 0.009
0.02 – 0.01
0.02 – 0.015
0.018 – 0.013
0.03 – 0.02
0.055 – 0.033
0.098 – 0.02
0.026 – 0.02
0.098 – 0.033

Moderate Risk
0.005– 0.003
0.003 – 0.001
0.002 – 0.001
0.002 – 0.001
0.002 – 0.001
0.0035 – 0.0023
0.0009 – 0.0007
0.001 – 0.0007
0.005 – 0.003

High Risk
< 0.03
< 0.009
< 0.01
< 0.015
< 0.013
< 0.02
< 0.033
< 0.02
< 0.02
< 0.033

High Risk
< 0.003
< 0.001
< 0.001
< 0.001
< 0.001
< 0.0023
< 0.0007
< 0.0007
< 0.003

Low Risk
> 0.035
> 0.031
> 0.015
> 0.009
> 0.017
> 0.053
> 0.002
> 0.003
> 0.053
March
Low Risk
> 0.011
> 0.005
> 0.003
> 0.002
> 0.005
> 0.007
> 0.001
> 0.002
> 0.011

January
Moderate Risk
0.035 – 0.024
0.031 – 0.01
0.015 – 0.001
0.009 – 0.001
0.017 – 0.003
0.053 – 0.02
0.002 – 0.001
0.003 – 0.001
0.053 – 0.024

Moderate Risk
0.011 – 0.008
0.005 – 0.001
0.003 – 0.001
0.002 – 0.001
0.005 – 0.001
0.007 – 0.005
0.001 – 0.0007
0.002 – 0.001
0.011 – 0.008

High Risk
< 0.024
< 0.01
< 0.001
< 0.001
< 0.003
< 0.02
< 0.001
< 0.001
< 0.024

Low Risk
> 0.011
> 0.005
> 0.003
> 0.002
> 0.005
> 0.007
> 0.001
> 0.002
> 0.011

Moderate Risk
0.011 – 0.008
0.005 – 0.001
0.003 – 0.001
0.002 – 0.001
0.005 – 0.001
0.007 – 0.005
0.001 – 0.0007
0.002 – 0.001
0.011 – 0.008

High Risk
< 0.008
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.0007
< 0.001
< 0.008

High Risk
< 0.008
< 0.001
< 0.001
< 0.001
< 0.001
< 0.005
< 0.0007
< 0.001
< 0.008

April
Low Risk
> 0.011
> 0.005
> 0.003
> 0.009
> 0.013
> 0.001
> 0.002
> 0.013

Moderate Risk
0.011 – 0.002
0.005 – 0.001
0.003 – 0.001
0.009 – 0.003
0.013 – 0.009
0.001 – 0.0007
0.002 – 0.0008
0.013 – 0.009

High Risk
< 0.002
< 0.001
< 0.001
< 0.003
< 0.009
< 0.0007
< 0.0008
< 0.009

NB: Flows for adult S. trutta could not be defined for December, January, February, March and April because habitat requirements fell outside the range of
natural flows for these months. Flows were not determined for 0+S. trutta for April because juvenile fish would reach the next age cohort this month.
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Table 10. Flows for each risk category for the winter months for the Little Swanport River, Stonehenge reach (cumecs). Final flows are given to two decimal
places in order to differentiate between risk categories.
May
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow
August
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

June
Low Risk
> 0.06
> 0.1
> 0.02
> 0.02
> 0.018
> 0.03
> 0.031
> 0.063
> 0.026
> 0.10

Low Risk
> 0.14
> 0.015
> 0.02
> 0.02
> 0.018
> 0.03
> 0.144
> 0.19
> 0.03
> 0.19

Moderate Risk
0.06 – 0.03
0.1 – 0.015
0.02 – 0.01
0.02 – 0.015
0.018 – 0.013
0.03 – 0.02
0.031 – 0.028
0.063 – 0.02
0.026 – 0.02
0.10 – 0.03

Moderate Risk
0.14 – 0.04
0.015 – 0.01
0.02 – 0.01
0.02 – 0.015
0.018 – 0.013
0.03 – 0.02
0.144 – 0.067
0.19 – 0.03
0.03 – 0.02
0.19 – 0.07

High Risk
< 0.03
< 0.015
< 0.01
< 0.015
< 0.013
< 0.02
< 0.028
< 0.02
< 0.02
< 0.03

Low Risk
> 0.075
> 0.1
> 0.02
> 0.02
> 0.018
> 0.03
> 0.055
> 0.098
> 0.026
> 0.10

High Risk
< 0.04
< 0.01
< 0.01
< 0.015
< 0.013
< 0.02
< 0.067
< 0.03
< 0.02
< 0.07

September
Low Risk
> 0.13
> 0.21
> 0.02
> 0.02
> 0.018
> 0.03
> 0.12
> 0.16
> 0.03
> 0.21

July
Moderate Risk
0.075 – 0.03
0.1 – 0.015
0.02 – 0.01
0.02 – 0.015
0.018 – 0.013
0.03 – 0.02
0.055 – 0.034
0.098 – 0.02
0.026 – 0.02
0.10 – 0.03

Moderate Risk
0.13 – 0.04
0.21 – 0.02
0.02 – 0.01
0.02 – 0.015
0.018 – 0.013
0.03 – 0.02
0.12 – 0.057
0.16 – 0.03
0.03 – 0.02
0.21 – 0.06

High Risk
< 0.03
< 0.015
< 0.01
< 0.015
< 0.013
< 0.02
< 0.034
< 0.02
< 0.02
< 0.03

Low Risk
> 0.16
> 0.50
> 0.043
> 0.02
> 0.065
> 0.088
> 0.41
> 0.44
> 0.32
> 0.50

Moderate Risk
0.16 – 0.045
0.50 – 0.44
0.043 – 0.01
0.02 – 0.015
0.065 – 0.013
0.088 – 0.02
0.41 – 0.27
0.44 – 0.17
0.32 – 0.02
0.50 – 0.44

High Risk
< 0.045
< 0.44
< 0.01
< 0.015
< 0.013
< 0.02
< 0.27
< 0.17
< 0.02
< 0.44

High Risk
< 0.04
< 0.02
< 0.01
< 0.015
< 0.013
< 0.02
< 0.057
< 0.03
< 0.02
< 0.06

October
Low Risk
> 0.15
> 0.19
> 0.02
> 0.02
> 0.018
> 0.03
> 0.156
> 0.23
> 0.053
> 0.23

Moderate Risk
0.15 – 0.045
0.19 – 0.015
0.02 – 0.01
0.02 – 0.015
0.018 – 0.013
0.03 – 0.02
0.156 – 0.082
0.23 – 0.03
0.053 – 0.02
0.23 – 0.08

High Risk
< 0.045
< 0.015
< 0.01
< 0.015
< 0.013
< 0.02
< 0.082
< 0.03
< 0.02
< 0.08
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Table 11. Flows for each risk category for the summer months for the Little Swanport River, Eastern Marshes reach (cumecs). Final flows are given to two
decimal places in order to differentiate between risk categories.
November
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow
February
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

December
Low Risk
> 0.16
> 0.47
> 0.44
> 0.04
> 0.44
> 0.087
> 0.38
> 0.42
> 0.31
> 0.47

Low Risk
> 0.01
> 0.015
> 0.006
> 0.005
> 0.005
> 0.008
> 0.009
> 0.0036
> 0.004
> 0.02

Moderate Risk
0.16 – 0.04
0.47 – 0.42
0.44 – 0.02
0.04 – 0.02
0.44 – 0.02
0.087 – 0.034
0.38 – 0.25
0.42 – 0.16
0.31 – 0.04
0.47 – 0.42

Moderate Risk
0.01 – 0.005
0.015 – 0.01
0.006 – 0.004
0.005 – 0.003
0.005 – 0.003
0.008 – 0.004
0.009 – 0.006
0.0036 – 0.0028
0.004 – 0.003
0.02 – 0.01

High Risk
< 0.04
< 0.42
< 0.02
< 0.02
< 0.02
< 0.034
< 0.25
< 0.16
< 0.04
< 0.42

Low Risk
> 0.13
> 0.135
> 0.004
> 0.004
> 0.005
> 0.03
> 0.20
> 0.075
> 0.035
> 0.20

High Risk
< 0.005
< 0.01
< 0.004
< 0.003
< 0.003
< 0.004
< 0.006
< 0.0028
< 0.003
< 0.01

March
Low Risk
> 0.02
> 0.016
> 0.006
> 0.004
> 0.005
> 0.008
> 0.02
> 0.003
> 0.005
> 0.02

January
Moderate Risk
0.13 – 0.035
0.135 – 0.01
0.004 – 0.002
0.004 – 0.002
0.005 – 0.003
0.03 – 0.005
0.20 – 0.017
0.075 – 0.004
0.035 – 0.005
0.20– 0.04

Moderate Risk
0.02 – 0.008
0.016 – 0.01
0.006 – 0.004
0.004 – 0.002
0.005 – 0.003
0.008 – 0.004
0.02 – 0.006
0.003 – 0.002
0.005 – 0.003
0.02 – 0.01

High Risk
< 0.035
< 0.01
< 0.002
< 0.002
< 0.003
< 0.005
< 0.017
< 0.004
< 0.005
< 0.04

Low Risk
> 0.027
> 0.02
> 0.006
> 0.004
> 0.005
> 0.008
> 0.021
> 0.003
> 0.005
> 0.03

Moderate Risk
0.027 – 0.01
0.02 – 0.014
0.006 – 0.004
0.004 – 0.002
0.005 – 0.003
0.008 – 0.004
0.021 – 0.005
0.003 – 0.002
0.005 – 0.003
0.03 – 0.01

High Risk
< 0.01
< 0.014
< 0.004
< 0.002
< 0.003
< 0.004
< 0.005
< 0.002
< 0.003
< 0.01

High Risk
< 0.008
< 0.01
< 0.004
< 0.002
< 0.003
< 0.004
< 0.006
< 0.002
< 0.003
< 0.01

April
Low Risk
> 0.037
> 0.006
> 0.004
> 0.005
> 0.01
> 0.026
> 0.003
> 0.005
> 0.04

Moderate Risk
0.037 – 0.018
0.006 – 0.004
0.004 – 0.002
0.005 – 0.003
0.01 – 0.004
0.026 – 0.006
0.003 – 0.002
0.005 – 0.004
0.04 – 0.02

High Risk
< 0.018
< 0.004
< 0.002
< 0.003
< 0.004
< 0.006
< 0.002
< 0.004
< 0.02

NB: Flows were not determined for 0+S. trutta for April because juvenile fish would reach the next age cohort in this month.
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Table 12. Flows for each risk category for the winter months for the Little Swanport River, Eastern Marshes reach (cumecs). Final flows are given to two
decimal places in order to differentiate between risk categories.
May
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow
August
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

June
Low Risk
> 0.15
> 0.38
> 0.03
> 0.04
> 0.04
> 0.04
> 0.30
> 0.29
> 0.12
> 0.38

Low Risk
> 0.15
> 0.46
> 0.81
> 0.73
> 0.79
> 0.52
> 0.82
> 0.78
> 0.68
> 0.82

Moderate Risk
0.15 – 0.04
0.38 – 0.35
0.03 – 0.02
0.04 – 0.02
0.04 – 0.02
0.04 – 0.034
0.30 – 0.14
0.29 – 0.047
0.12 – 0.04
0.38 – 0.35

Moderate Risk
0.15 – 0.04
0.46 – 0.42
0.81 – 0.58
0.73 – 0.03
0.79 – 0.54
0.52– 0.037
0.82 – 0.72
0.78 – 0.50
0.68 – 0.16
0.82 – 0.72

High Risk
< 0.04
< 0.35
< 0.02
< 0.02
< 0.02
< 0.034
< 0.14
< 0.047
< 0.04
< 0.35

Low Risk
> 0.15
> 0.44
> 0.04
> 0.04
> 0.38
> 0.074
> 0.35
> 0.37
> 0.24
> 0.44

High Risk
< 0.04
< 0.42
< 0.58
< 0.03
< 0.54
< 0.037
< 0.72
< 0.50
< 0.16
< 0.72

September
Low Risk
> 0.16
> 0.47
> 0.72
> 0.62
> 0.72
> 0.38
> 0.75
> 0.72
> 0.60
> 0.75

July
Moderate Risk
0.15 – 0.04
0.44 – 0.42
0.04 – 0.02
0.04 – 0.02
0.38 – 0.02
0.074 – 0.034
0.35 – 0.21
0.37 – 0.12
0.24 – 0.04
0.44 – 0.42

Moderate Risk
0.16 – 0.04
0.47 – 0.42
0.72 – 0.52
0.62 – 0.03
0.72 – 0.50
0.38 – 0.037
0.75 – 0.68
0.72 – 0.45
0.60 – 0.08
0.75 – 0.68

High Risk
< 0.04
< 0.42
< 0.02
< 0.02
< 0.02
< 0.034
< 0.21
< 0.12
< 0.04
< 0.42

Low Risk
> 0.17
> 1.02
> 1.20
> 1.13
> 1.2
> 1.06
> 1.20
> 1.15
> 1.09
> 1.20

Moderate Risk
0.17 – 0.04
1.02 – 0.44
1.20 – 0.92
1.13 – 0.64
1.2 – 0.82
1.06 – 0.12
1.20 – 1.13
1.15 – 0.78
1.09 – 0.56
1.20 – 1.13

High Risk
< 0.04
< 0.44
< 0.92
< 0.64
< 0.82
< 0.12
< 1.13
< 0.78
< 0.56
< 1.13

High Risk
< 0.04
< 0.42
< 0.52
< 0.03
< 0.50
< 0.037
< 0.68
< 0.45
< 0.08
< 0.68

October
Low Risk
> 0.16
> 0.47
> 0.85
> 0.77
> 0.82
> 0.58
> 0.86
> 0.82
> 0.73
> 0.86

Moderate Risk
0.16 – 0.04
0.47 – 0.42
0.85 – 0.61
0.77 – 0.03
0.82 – 0.57
0.58 – 0.037
0.86 – 0.76
0.82 – 0.53
0.73 – 0.22
0.86 – 0.76

High Risk
< 0.04
< 0.42
< 0.61
< 0.03
< 0.57
< 0.037
< 0.76
< 0.53
< 0.22
< 0.76
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Table 13. Flows for each risk category for the summer months for the Little Swanport River, Swanston reach (cumecs). Final flows are given to two decimal
places in order to differentiate between risk categories.
November
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow
February
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

December
Low Risk
> 0.47
> 0.0078
> 0.05
> 0.07
> 0.12
> 0.08
> 0.085
> 0.051
> 0.08
> 0.47

Low Risk
> 0.007
> 0.015
> 0.011
> 0.01
> 0.01
> 0.012
> 0.012
> 0.008
> 0.009
> 0.02

Moderate Risk
0.47 – 0.30
0.0078 – 0.0039
0.05 – 0.03
0.07 – 0.04
0.12 – 0.04
0.08 – 0.04
0.085 – 0.06
0.051 – 0.037
0.08 – 0.04
0.47 – 0.30

Moderate Risk
0.007 – 0.004
0.015 – 0.01
0.011 – 0.007
0.01 – 0.005
0.01 – 0.005
0.012 – 0.007
0.012 – 0.008
0.008 – 0.004
0.009 – 0.005
0.02 – 0.01

High Risk
< 0.30
< 0.0039
< 0.03
< 0.04
< 0.04
< 0.04
< 0.06
< 0.037
< 0.04
< 0.30

Low Risk
> 0.21
> 0.006
> 0.035
> 0.05
> 0.085
> 0.07
> 0.12
> 0.01
> 0.04
> 0.21

High Risk
< 0.004
< 0.01
< 0.007
< 0.005
< 0.005
< 0.007
< 0.008
< 0.004
< 0.005
< 0.01

March
Low Risk
> 0.015
> 0.02
> 0.02
> 0.02
> 0.016
> 0.02
> 0.025
> 0.011
> 0.015
> 0.03

January
Moderate Risk
0.21 – 0.14
0.006 – 0.003
0.035 – 0.015
0.05 – 0.018
0.085 – 0.018
0.07 – 0.02
0.12 – 0.10
0.01 – 0.005
0.04 – 0.01
0.21 – 0.14

Moderate Risk
0.015 – 0.005
0.02 – 0.01
0.02 – 0.01
0.02 – 0.01
0.016 – 0.005
0.02 – 0.01
0.025 – 0.02
0.011 – 0.005
0.015 – 0.006
0.03 – 0.02

High Risk
< 0.14
< 0.003
< 0.015
< 0.018
< 0.018
< 0.02
< 0.10
< 0.005
< 0.01
< 0.14

Low Risk
> 0.02
> 0.02
> 0.025
> 0.025
> 0.025
> 0.025
> 0.035
> 0.012
> 0.018
> 0.04

Moderate Risk
0.02 – 0.005
0.02 – 0.01
0.025 – 0.01
0.025 – 0.01
0.025 – 0.008
0.025 – 0.012
0.035 – 0.026
0.012 – 0.005
0.018 – 0.007
0.04 – 0.03

High Risk
< 0.005
< 0.01
< 0.01
< 0.01
< 0.008
< 0.012
< 0.026
< 0.005
< 0.007
< 0.03

High Risk
< 0.005
< 0.01
< 0.01
< 0.01
< 0.005
< 0.01
< 0.02
< 0.005
< 0.006
< 0.02

April
Low Risk
> 0.022
> 0.03
> 0.03
> 0.025
> 0.03
> 0.04
> 0.013
> 0.023
> 0.04

Moderate Risk
0.022 – 0.005
0.03 – 0.015
0.03 – 0.01
0.025 – 0.008
0.03 – 0.015
0.04 – 0.033
0.013 – 0.005
0.023 – 0.008
0.04 – 0.03

High Risk
< 0.005
< 0.015
< 0.01
< 0.008
< 0.015
< 0.033
< 0.005
< 0.008
< 0.03
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NB: Flows were not determined for 0+S. trutta for April because juvenile fish would reach the next age cohort in this month.
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Table 14. Flows for each risk category for the winter months for the Little Swanport River, Swanston reach (cumecs). Final flows are given to two decimal
places in order to differentiate between risk categories.
May

June

July

Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

Low Risk
> 0.38
> 0.03
> 0.05
> 0.07
> 0.12
> 0.09
> 0.08
> 0.051
> 0.08
> 0.38

Moderate Risk
0.38 – 0.28
0.03 – 0.01
0.05 – 0.03
0.07 – 0.04
0.12 – 0.04
0.09 – 0.04
0.08 – 0.063
0.051 – 0.037
0.08 – 0.04
0.38 – 0.28

High Risk
< 0.28
< 0.01
< 0.03
< 0.04
< 0.04
< 0.04
< 0.063
< 0.037
< 0.04
< 0.28

Low Risk
> 0.44
> 0.03
> 0.05
> 0.07
> 0.12
> 0.09
> 0.07
> 0.051
> 0.08
> 0.44

Moderate Risk
0.44 – 0.30
0.03 – 0.01
0.05 – 0.03
0.07 – 0.04
0.12 – 0.04
0.09 – 0.04
0.07 – 0.059
0.051 – 0.037
0.08 – 0.04
0.44 – 0.30

High Risk
< 0.30
< 0.01
< 0.03
< 0.04
< 0.04
< 0.04
< 0.059
< 0.037
< 0.04
< 0.30

Low Risk
> 0.50
> 0.92
> 0.05
> 0.27
> 0.12
> 0.09
> 1.20
> 0.29
> 0.0
> 1.20

Moderate Risk
0.50 – 0.34
0.92 – 0.01
0.05 – 0.03
0.27 – 0.04
0.12 – 0.04
0.09 – 0.04
1.20 – 1.0
0.29 – 0.037
0.0 – 0.07
1.20 – 1.0

High Risk
< 0.34
< 0.01
< 0.03
< 0.04
< 0.04
< 0.04
< 1.0
< 0.037
< 0.07
< 1.0

August
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

Low Risk
> 0.44
> 0.88
> 0.05
> 0.10
> 0.12
> 0.09
> 0.72
> 0.16
> 0.57
> 0.88

Moderate Risk
0.44 – 0.32
0.88 – 0.01
0.05 – 0.03
0.10 – 0.04
0.12 – 0.04
0.09 – 0.04
0.72 – 0.52
0.16 – 0.037
0.57 – 0.04
0.88 – 0.52

High Risk
< 0.32
< 0.01
< 0.03
< 0.04
< 0.04
< 0.04
< 0.52
< 0.037
< 0.04
< 0.52

September
Low Risk
> 0.44
> 0.78
> 0.05
> 0.10
> 0.12
> 0.08
> 0.60
> 0.16
> 0.47
> 0.78

Moderate Risk
0.44 – 0.32
0.78 – 0.01
0.05 – 0.03
0.10 – 0.04
0.12 – 0.04
0.08 – 0.04
0.60 – 0.39
0.16 – 0.037
0.47 – 0.04
0.78 – 0.39

High Risk
< 0.32
< 0.01
< 0.03
< 0.04
< 0.04
< 0.04
< 0.39
< 0.037
< 0.04
< 0.39

October
Low Risk
> 0.44
> 0.92
> 0.05
> 0.12
> 0.12
> 0.08
> 0.78
> 0.16
> 0.64
> 0.92

Moderate Risk
0.44 – 0.32
0.92 – 0.01
0.05 – 0.03
0.12 – 0.04
0.12 – 0.04
0.08 – 0.04
0.78 – 0.60
0.16 – 0.037
0.64 – 0.04
0.92 – 0.60

High Risk
< 0.32
< 0.01
< 0.03
< 0.04
< 0.04
< 0.04
< 0.60
< 0.037
< 0.04
< 0.60
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Table 15. Flows for each risk category for the summer months for the Little Swanport River, Deephole reach (cumecs). Final flows are given to two decimal
places in order to differentiate between risk categories.
November

December

January

Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

Low Risk
> 0.50
> 0.52
> 0.16
> 0.14
> 0.12
> 0.28
> 0.44
> 0.08
> 0.24
> 0.52

Moderate Risk
0.50 – 0.16
0.52 – 0.15
0.16 – 0.07
0.14 – 0.06
0.12 – 0.05
0.28 – 0.08
0.44 – 0.14
0.08 – 0.055
0.24 – 0.08
0.52 – 0.16

High Risk
< 0.16
< 0.15
< 0.07
< 0.06
< 0.05
< 0.08
< 0.14
< 0.055
< 0.08
< 0.16

Low Risk
> 0.21
> 0.11
> 0.12
> 0.1
> 0.1
> 0.15
> 0.17
> 0.07
> 0.13
> 0.21

Moderate Risk
0.21 – 0.07
0.11 – 0.09
0.12 – 0.02
0.1 – 0.02
0.1 – 0.02
0.15 – 0.03
0.17 – 0.10
0.07 – 0.01
0.13 – 0.02
0.21 – 0.1

High Risk
< 0.07
< 0.09
< 0.02
< 0.02
< 0.02
< 0.03
< 0.10
< 0.01
< 0.02
< 0.1

Low Risk
> 0.03
> 0.055
> 0.03
> 0.03
> 0.03
> 0.03
> 0.04
> 0.02
> 0.023
> 0.06

Moderate Risk
0.03 – 0.01
0.055 – 0.045
0.03 – 0.01
0.03 – 0.01
0.03 – 0.01
0.03 – 0.01
0.04 – 0.03
0.02 – 0.008
0.023 – 0.008
0.06 – 0.05

High Risk
< 0.01
< 0.045
< 0.01
< 0.01
< 0.01
< 0.01
< 0.03
< 0.008
< 0.008
< 0.05

February
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

Low Risk
> 0.01
> 0.01
> 0.01
> 0.01
> 0.01
> 0.01
> 0.015
> 0.01
> 0.01
> 0.02

Moderate Risk
0.01 – 0.005
0.01 – 0.005
0.01 – 0.005
0.01 – 0.005
0.01 – 0.005
0.01 – 0.005
0.015 – 0.009
0.01 – 0.007
0.01 – 0.007
0.02 – 0.01

High Risk
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.005
< 0.009
< 0.007
< 0.007
< 0.01

March
Low Risk
> 0.02
> 0.04
> 0.03
> 0.03
> 0.03
> 0.03
> 0.035
> 0.02
> 0.022
> 0.04

Moderate Risk
0.02 – 0.01
0.04 – 0.03
0.03– 0.01
0.03 – 0.01
0.03 – 0.01
0.03 – 0.01
0.035 – 0.028
0.02 – 0.008
0.022 – 0.008
0.04 – 0.03

High Risk
< 0.01
< 0.03
< 0.01
< 0.01
< 0.01
< 0.01
< 0.028
< 0.008
< 0.008
< 0.03

April
Low Risk
> 0.05
> 0.04
> 0.03
> 0.03
> 0.03
> 0.055
> 0.022
> 0.028
> 0.06

Moderate Risk
0.05 – 0.01
0.04 – 0.01
0.03 – 0.01
0.03 – 0.01
0.03 – 0.01
0.055 – 0.042
0.022 – 0.008
0.028 – 0.008
0.06 – 0.04

High Risk
< 0.01
< 0.01
< 0.01
< 0.01
< 0.01
< 0.042
< 0.008
< 0.008
< 0.04

NB: Flows were not determined for 0+S. trutta for April because juvenile fish would reach the next age cohort in this month.
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Table 16. Flows for each risk category for the winter months for the Little Swanport River, Deephole reach (cumecs). Final flows are given to two decimal
places in order to differentiate between risk categories.
May

June

July

Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

Low Risk
> 0.40
> 0.51
> 0.16
> 0.14
> 0.14
> 0.23
> 0.23
> 0.08
> 0.21
> 0.40

Moderate Risk
0.40 – 0.12
0.51 – 0.09
0.16 – 0.07
0.14 – 0.06
0.14 – 0.05
0.23 – 0.08
0.23 – 0.15
0.08 – 0.055
0.21 – 0.08
0.40 – 0.15

High Risk
< 0.12
< 0.09
< 0.07
< 0.06
< 0.05
< 0.08
< 0.15
< 0.055
< 0.08
< 0.15

Low Risk
> 0.48
> 0.60
> 0.16
> 0.14
> 0.12
> 0.28
> 0.37
> 0.08
> 0.24
> 0.60

Moderate Risk
0.48 – 0.16
0.60 – 0.24
0.16 – 0.07
0.14 – 0.06
0.12 – 0.05
0.28 – 0.08
0.37 – 0.15
0.08 – 0.055
0.24 – 0.08
0.60 – 0.24

High Risk
< 0.16
< 0.24
< 0.07
< 0.06
< 0.05
< 0.08
< 0.15
< 0.055
< 0.08
< 0.24

Low Risk
> 1.0
> 2.26
> 0.13
> 0.08
> 0.08
> 0.46
> 1.36
> 0.08
> 0.24
> 2.26

Moderate Risk
1.0 – 0.32
2.26 – 1.16
0.13 – 0.07
0.08 – 0.06
0.08 – 0.05
0.46 – 0.08
1.36 – 0.32
0.08 – 0.055
0.24 – 0.08
2.26 – 1.16

High Risk
< 0.32
< 1.16
< 0.07
< 0.06
< 0.05
< 0.08
< 0.32
< 0.055
< 0.08
< 1.16

August
Risk Category
Adult S. trutta
0+ S. trutta
G. maculatus
A. reinhardtii
A. australis
Ornithorhynchus anatinus
Macroinvertebrate taxa
Macroinv. Taxon abundance
Macroinv. Taxon diversity
Flow

Low Risk
> 0.80
> 0.92
> 0.16
> 0.10
> 0.08
> 0.35
> 0.60
> 0.08
> 0.30
> 0.92

Moderate Risk
0.80 – 0.27
0.92 – 0.50
0.16 – 0.07
0.10 – 0.06
0.08 – 0.05
0.35 – 0.08
0.60 – 0.24
0.08 – 0.055
0.30 – 0.08
0.92 – 0.50

High Risk
< 0.27
< 0.50
< 0.07
< 0.06
< 0.05
< 0.08
< 0.24
< 0.055
< 0.08
< 0.50

September
Low Risk
> 0.72
> 0.88
> 0.16
> 0.10
> 0.08
> 0.35
> 0.53
> 0.08
> 0.30
> 0.88

Moderate Risk
0.72 – 0.24
0.88 – 0.48
0.16 – 0.07
0.10 – 0.06
0.08 – 0.05
0.35 – 0.08
0.53 – 0.23
0.08 – 0.055
0.30 – 0.08
0.88 – 0.48

High Risk
< 0.24
< 0.48
< 0.07
< 0.06
< 0.05
< 0.08
< 0.23
< 0.055
< 0.08
< 0.48

October
Low Risk
> 0.80
> 0.96
> 0.16
> 0.10
> 0.08
> 0.35
> 0.56
> 0.08
> 0.30
> 0.96

Moderate Risk
0.80 – 0.27
0.96 – 0.50
0.16 – 0.07
0.10 – 0.06
0.08 – 0.05
0.35 – 0.08
0.56 – 0.21
0.08 – 0.055
0.30 – 0.08
0.96 – 0.50

High Risk
< 0.27
< 0.50
< 0.07
< 0.06
< 0.05
< 0.08
< 0.21
< 0.055
< 0.08
< 0.50
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6. Discussion
Before discussing the implications of the risk analysis results, it is important to re-iterate the
caveat stated at the beginning of the report. This is that the flows are only appropriate for the
individual months for which they have been recommended. However, hydrological processes
operating throughout the year dictate the ecological integrity of rivers, and further assessment
will be required if there is further development of the water resource.
It should also be stressed that an essential part of setting an environmental flow is the
monitoring of compliance and environmental benefit. Further assessment may need to be
undertaken in the future if monitoring highlights values that are not being met by the
negotiated flow regime.
Any risk assessment must be made relative to some reference period. In this study the
reference flows used were the median monthly flows at each site for the period 1971 - 1990,
adjusted to account for irrigation takes. (In other words, the flows used were estimations of
the median monthly flows that would have occurred at each site without abstraction).
Medians have been used for the risk analysis rather than means due to the effect of high flow
events skewing means upward and away from a true measure of the central tendency of the
data.
While water abstraction does not currently occur during the summer irrigation months, a risk
to the catchment is the presence in-stream dams. Dams present a formidable barrier to fish
passage and the rapid increase in dam development has the potential to hydrologically isolate
large sections of the catchment.
The risk analysis (section 5.3) relates to the values specifically considered, including:
•
•

Maintain short-finned eel (Anguilla australis), long-finned eels (A. reinhardtii), jollytail
(Galaxias maculatus), brown trout (Salmo trutta) and platypus (Ornithorhynchus
anatinus) populations.
Maintain macroinvertebrate populations found in the Little Swanport River.

The risk analysis also indirectly assesses other values nominated by the community, and these
were interpreted as:
• Maintenance of summer flows and periodic flushing flows.
• Maintain natural geomorphological form.
The following sections outline the habitat and environmental requirements of species
identified as of value for the Little Swanport catchment by the community and the State
Technical Committee for Environmental Flows. These include the fish species utilised in the
risk analysis, fish species known to and or likely to occur in the catchment and other fauna
reliant on in-stream flow conditions. In addition to these values, the issue of fish passage
throughout the length of Little Swanport River should be noted. Although as stated earlier in
section 2.1.1, the Little Swanport River weir was identified as a significant barrier to fish
movement and was targeted for removal, other barriers still present such as instream dams
would also impede the movement of fish. Any such barrier should be addressed on a whole of
catchment basis in future projects.
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6.1 Fish
6.1.1 Galaxias fontanus
The Swan galaxiid (Galaxias fontanus) is endemic to the Swan River and a few other eastern
Tasmanian rivers and lives exclusively in freshwater streams (Crook & Sanger, 1997). Its
limited distribution has more recently been attributed to the spread and associated predation
pressure from brown trout (Salmo trutta) and redfin perch (Perca fluviatilis) and as such
populations are confined to the headwaters of those streams that are inaccessible to those
introduced fish species. The Swan galaxias spawn in spring within shallow sections of the
river near the normal home range, where abundant instream and riparian cover is present
(Fulton, 1990). The larval development occurs over approximately five weeks, where the
juveniles occupy shallow, slow flowing water in small groups or schools. Adult colouration
begins to develop when the larvae grow to around 35mm in length. Typically three-year
classes are present in each population. There is a comprehensive recovery plan currently in
place (Sanger, 1993) and the actions include translocation of populations, construction of
artificial barriers to introduced fish, monitoring of natural populations, establishment of
captive populations and an information and public education campaign. As a component of
the recovery plan in 1993 and 1994 a number of adults and sub-adult fish were transferred
from known locations to Rocka Rivulet and Green Tier Creek tributaries of the Little
Swanport River. The locations were situated above natural barriers such as waterfalls and
steep cascades in order for the fish to avoid predation pressure from introduced exotic fish.
Inspections to date have indicated that both populations have survived and successfully
spawned since their introduction. The Tasmanian Galaxiid Recovery Team established in
1996 are currently guiding continued conservation efforts for the threatened species (Crook &
Sanger, 1997).
As there is a lack of habitat preference information available for any lifestages of Galaxias
fontanus and the fact that the translocated populations are restricted in distribution within the
Little Swanport River to Green Tier Creek and Rocka Rivulet, their flow requirements were
considered to be outside the present scope of this study. In addition, the establishment of an
intensive recovery plan and program of regular monitoring has ensured that the future
prospects of the species will be managed with the intention of restoring native and relocated
populations to acceptable levels. However in the absence of adequate flow requirements for
this species, it would therefore be recommended that no water allocations are made for the
Green Tier Creek and Rocka Rivulet tributaries and that flows for the Little Swanport River
should remain in the "Low Risk" category to ensure the protection of the species.

6.1.2 Galaxias truttaceus and Galaxias maculatus
Both the spotted galaxiid (Galaxias truttaceus) and the common jollytail (Galaxias maculatus)
are native to Tasmania. Spotted galaxiids prefer to inhabit quiet stream areas, especially
amongst submerged logs, and the jollytail prefers to school in the lower reaches of coastal
streams. The spotted galaxiid is similar to the common jollytail in that both species have a
marine juvenile stage and a diadromous life cycle (McDowall & Fulton, 1996). Non landlocked populations migrate downstream to estuaries during autumn-spring tides where
spawning and hatching occurs. The newly hatched larvae are swept out to sea and the
juveniles eventually migrate back to shore and enter freshwater streams during late winter or
spring (Fulton, 1990). Both species form a large part of the whitebait runs at this time. Flow
requirements have not been assessed for the whitebait run since individual species habitat
preferences are not available for this life stage. In addition, habitat preference information has
not been fully developed for any life stages of Galaxias truttaceus and therefore the
assessment of flow requirements for this species is outside the scope of this study.
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6.1.3 Pseudaphritis urvillii
The sandy or freshwater flathead as it is commonly known is native to lowland streams
throughout coastal Tasmania, the Bass Strait islands and southern areas Australia and can
tolerate both freshwater and salt water environments. Few details of the life history of
freshwater flathead (Pseudaphritis urvillii) are available, but the adults appear to migrate
downstream to spawn in estuaries from late April to August (Andrews, 1996). Their preferred
freshwater habitat is usually slow flowing water around log snags, under overhanging banks or
among leaf litter. As little is known of the spawning requirements of the freshwater flathead,
the assessment of the influence of flow on their spawning was beyond the resources of this
study.

6.1.4 Prototroctes maraena
The reproductive period for the Australian grayling (Prototroctes maraena) is from late
summer to early autumn although Fulton (1990) suggests that spawning in Tasmania may take
place from late spring to early summer. Each female produces about 25,000 to 68,000 eggs
that sink to the bottom just downstream of the spawning site (McDowall, 1996a). Newly
hatched larvae are thought to be swept down to estuaries where they remain for about 6
months before returning to freshwater to complete their lifecycle. As little is known of the
spawning requirements of the grayling, the assessment of the influence of flow on their
spawning was beyond the resources of this study.

6.1.5 Mordacia mordax and Geotria australis
Requirements for the maintenance of rearing and spawning habitats for lampreys (Mordacia
mordax and Geotria australis) are described in Koehn (1990). Mordacia mordax enters fresh
water to breed, migrating upstream to headwaters between November and March (Potter,
1996). Actual spawning occurs between July and September. Newly hatched ammocetes
larvae live in soft mud. Downstream migration to the sea usually occurs in spring about three
to four years after hatching.
Geotria australis lives in seas for an undetermined period thought to extend for several years.
Breeding occurs in freshwater following upstream migration, which may last sixteen months.
Spawning takes place in relatively shallow, relatively fast flowing waters on gravel bottoms,
probably in small headwater streams and is thought to occur in late spring from October to
December (Koehn, 1990). The adults do not feed while in fresh waters and die shortly after
spawning. Lamprey larvae live buried in soft-bottomed sediments and live in freshwater for
about three to four years. The young lampreys then transform to the adult stage and migrate
downstream to the sea.
The spawning requirements of both these species are likely to be unaffected by the current
water demand in the Little Swanport River as these lifestages occur outside of high water
demand and as a result were not considered further in this report. However if abstraction
during the winter months poses a significant threat to natural seasonal flows, further
investigation will be required.

6.1.6 Lovettia sealii
The Tasmanian whitebait (Lovettia sealii) spends a large portion of its life cycle at sea. The
species migrates into coastal rivers during spring amongst shoals of whitebait. Here spawning
occurs then whitebait are swept back down the rivers and out to sea to mature (McDowall,
1996b). The whitebait adults die once they have spawned, although little is known of the
complete life history. As with the other fish species, environmental water requirements have
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not been assessed for the whitebait run due to a lack of habitat preference information for this
life stage.

6.1.7 Anguilla australis and Anguilla reinhardtii
Short-finned (Anguilla australis) and long-finned eels (Anguilla reinhardtii) are both native to
Tasmania and while short-finned eels are distributed State wide, the long-finned eel is more
commonly found in the north-eastern part of the State. Mature long-finned eels usually reach
lengths of up to 1.5m long while the short-finned eel would reach 1.1m in length. Sexually
mature adults (usually 20-30+years old) of both the short-finned eel (A. australis) and longfinned eel (A. reinhardtii) migrate downstream to the sea during the autumn when downstream
movement is more easily facilitated by floodwaters. It is therefore important for the winter
seasonal flooding flows that would naturally occur during this time to be allowed to flow
through to the estuary. Both species then follow the Eastern Australian Current (EAC) to the
vicinity of the Coral Sea where they are believed to spawn (Fulton, 1990). Larval eels
(leptocephali) utilise the EAC over summer to return to Tasmania and as they near
metamorphose into elvers (glass eels). During February to April the glass eels move into the
estuaries and become pigmented elvers. The elvers of A. australis move considerable
distances upstream over several years and are often located within upper catchment reaches
(rivers, lakes, lagoons and swamps). The upstream migration of elvers of A. reinhardtii is less
extensive as the eels are more often found to occur in rivers rather than in lakes.

6.1.8 Salmo trutta
Brown trout (Salmo trutta) are a former native species of Europe and were introduced to
Tasmania in 1864 and is now widespread throughout lakes and rivers in the State (Fulton,
1990). Brown trout spawn in late autumn and eggs are deposited in gravel nests or egg
pockets (redds) in streams and take at least 28 days to hatch (Davies and McDowell, 1996).
Although woody debris is also important as habitat for trout, it is beyond the capacity of this
assessment to ensure their maintenance. Davies and Humphries (1996) examined the
relationship between flow and wetted area of woody debris and found that only small changes
in the amount of woody debris inundation occur within the flow ranges typical of the irrigation
season. Other issues outside the management of water quantity, such as riparian zone
management and woody debris removal, will have greater influence on this value.

6.2 Monotreme
6.2.1 Ornithorhynchus anatinus
Despite the heightened 'awareness' of platypus (Ornithorhynchus anatinus) at the community
level within Australia, there is little information related to the habitat requirements of the
species (Serena et al., 1998). Within Tasmania the platypus is relatively common (with the
exception of the Furneaux group) and can be found in lakes, streams and artificial water
bodies (Connolly and Obendorf, 1998). Platypi are likely to be well represented throughout
the catchment, occurring in natural and artificial waterbodies alike. Platypi are seasonal
breeders and enter breeding condition during late winter (Gust and Handasyde, 1995), though
the exact timing is possibly dependent on location (Connolly and Obendorf, 1998). The young
tend to be well developed at around 6 weeks and capable of spending periods of time out of
their burrows. Serena et al. (1998) found that the position of the entrance of a burrow is
influenced by the flow regime within a river, with areas that would be inundated under high
flow conditions being avoided. By 4 to 5 months of age the young have been fully weaned
(Watts, 1993) and have started foraging on adult prey. Platypus feed opportunistically on a
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range of prey items including benthic macroinvertebrates, such as worms, crustaceans,
molluscs (Watts, 1993), small vertebrates such as tadpoles and fish eggs (Gust and Handasyde,
1995).
Changing water levels have been shown to have a substantial influence on habitat utilisation
by platypus with individuals exhibiting a preference for low flow areas over strong current
areas whilst foraging (Gust and Handasyde, 1995). The advantages of using low flow areas
such as back waters probably include the substantial reduction in the energetic costs of
maintaing foraging position within the reduced flow and increased prey availability (Gust and
Handasyde, 1995).

6.3 Flow Recommendations
This section offers a summary of the flows that provide defined risks to the maintenance of
ecological values in the Little Swanport River reaches. The Environmental Water
Requirements are those flows that ensure "Low risk" to the ecological values for the Little
Swanport River. Given the low water demands within the Little Swanport catchment and the
fact that spawning and rearing of the above fish species is largely outside the summer lowflow period, consideration needs to be made during the winter months to ensure that these
values are protected. In addition, substantial reductions in flows may cause dewatering of the
preferred habitats of many of these fish species, making the fish more vulnerable to predation.
Although the spawning of fish species discussed in section 6.1 occurs during Spring, Autumn
and into Winter, at times that are largely outside of the irrigation season, provisions should
also be made to ensure adequate flows to enhance the recruitment success of these species. It
is for this reason that flows have been determined for these times of the year. Offtakes into
off-stream storages that occur during these non-irrigation times should be managed at the
catchment scale with this in mind.
Examination of the flow requirements from the risk categories for individual taxa (Tables 916) indicates that the EWR's for the Little Swanport River are influenced by the flow
requirements of S. trutta, G. maculatus and macroinvertebrates. The high flow requirements
vary between brown trout (adults and 0+), jollytails and macroinvertebrates within each study
reach and for each month and in some cases are similarly high in the same month. Those
individual macroinvertebrate species that were found in this assessment to have a narrow
range of tolerance to changes in flow conditions included; Cheumatopsyche spp., Psidium
casernatum, Austrolimnius spp. (larvae and adult), Colubotelson spp., Tilyardophlebia spp.,
Baetidae Genus 2, Notalina spp., Tasmanocoenis spp., Necterosoma spp. and Amphipoda
spp.. Both fish and macroinvertebrates were identified as prominent values by the community
and by the scientific panel for ensuring that adequate water was provided to maintain instream habitat for various aquatic faunas.
It should also be noted that healthy
macroinvertebrate populations provide an essential and highly significant portion of the diets
of many game (recreational fishery) and forage (native) fish and serve a crucial role in the
processing of energy in lotic ecosystems (Gore, 1987). In addition, many macroinvertebrates
have been shown to have narrow ranges of tolerance to changes in flow (Gore, 1977).
Therefore ensuring flow regimes that protect habitats is an integral step in maintaining the
perpetuation of both fish and macroinvertebrate populations, and the maintenance of
ecological and recreational trout fishery values in the Little Swanport River.
It is also important to note the role that river flows play in influencing the ecological and
hydrological processes in estuaries. Riverine and estuarine food webs appear to be linked
through ecological processes. This involves the transport of carbon and nutrients from
upstream reaches during high river flows and the incorporation into benthic and pelagic food
chains (Arthington, 1996). In order to develop an understanding of the ecological processes
governed by the river's flow regime and the transport of materials and energy into estuarine
waters, further research is required in this area. Freshwater flows are not only a major
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stimulus for estuarine and marine productivity and associated fishery production (Whitfield,
1996), but also provide a signal for breeding and migration in many marine and estuarine
species (Loneragan & Potter, 1990, Adam et al., 1992, Edgar et al., 1999). While it is
understood that productivity levels and recruitment in key species of estuarine fauna are
influenced by freshwater inputs, the quantification of the river flows that will provide the
essential environmental conditions for productivity are also yet to be defined. Studies have,
however found that on-stream dams create a significant barrier to the downstream transfer of
catchment derived nutrients, organic matter and sediment, which may influence river and
estuarine ecosystem processes downstream (Arthington & Mosisch, 1997, Bunn & Loneragan,
1998). The presence of dams and weirs also disrupt fish communities through the prevention
of migration of diadromic fishes including eels (Anguilla australis and Anguilla reinhardtii),
lampreys (Mordacia mordax and Geotria australis) and Australian Grayling (Prototroctes
maraena).
Flushing processes that provide large flow events and freshwater plumes into estuaries are also
important for maintaining water quality, reducing anoxic conditions and mixing of saline and
fresh waters as well as enhancing estuarine productivity via the transport of important
nutrients from upstream. High flows that reach bank full and spill over into the riparian zone
are also extremely important for ensuring geomorphic processes are maintained including the
recruitment of riparian species, maintenance of the natural river channel and to provide
adequate scouring/cleaning of the streambed (Brierley, et al, 1999). High flow events also
maintain geomorphic processes within the estuarine environment that include inundation of
wetland/tidal species that provides for nutrient transfer and recruitment of these species, the
tidal channel is maintained by scouring of built up sediment and prevention of closure of the
estuary entrance (Schlacher & Wooldridge, 1996). Although this study has not specifically
addressed the issues of providing freshwater flows for estuaries, it is important that estuarine
requirements are considered as an important component of any future water management and
development plan for the catchment. While it is difficult to identify the magnitude of flow
events required to maintain ecological processes and productivity in the estuarine
environment, it is clear however from previous studies that the maintenance of variability of
flow is important for these processes (Schlacher & Wooldridge, 1996). It is recommended
therefore that in any consideration of water resource development in the Little Swanport
catchment that a flow regime that "mimics" the natural flow variability in the river is
preserved. The retention of medium and large flood events in the catchment should therefore
ensure the maintenance of both freshwater processes governed by flood events and ecological
processes in the estuary.
The provision of water to protect ecological values is not independent of the need to provide
water to meet other values (e.g: consumptive and/or recreational values). However in addition
to the ecological values, the importance of the recreational values and their significance
relative to the Little Swanport River is important to consider. This would take place when
community focus groups are consulted during the development of a water management plan
for the catchment.
While minimum flows for all months of the year for all four study reaches have been outlined
in sections 6.3.1 – 6.3.4, it would also be recommended that in addition to these prescribed
Environmental Water Requirements, that high flow events are allowed to remain in the
system. This would ensure the provision of important ecological and physical processes that
are required to maintain the health and integrity of the Little Swanport River and the Little
Swanport Estuary.

6.3.1 Upper Little Swanport River reach (Stonehenge)
A summary of Environmental Water Requirements that will provide certain, defined risks to
the maintenance of ecological values in the Upper Little Swanport River reach is provided in
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Table 17. These risks only apply to this reach (see section 2.2.1 for details of the extent of the
reach). We strongly recommend that flows in the "Low Risk" range should remain in the river
for maintaining instream habitat for aquatic animals and for the protection of Australian
grayling (Prototroctes maraena) and Swan galaxias (Galaxias fontanus).
Table 17. Flows for each risk category, Upper Little Swanport River reach (Stonehenge).
Risk Category
Month
November
December
January
February
March
April
May
June
July
August
September
October

I
Low risk
(EWR) cumecs
> 0.098
> 0.053
> 0.011
> 0.005
> 0.011
> 0.013
> 0.10
> 0.10
> 0.50
> 0.19
> 0.21
> 0.23

II
Moderate risk
cumecs
0.098 – 0.033
0.053 – 0.024
0.011 – 0.008
0.005 – 0.003
0.011 – 0.008
0.013– 0.009
0.10 – 0.03
0.10 – 0.03
0.50 – 0.44
0.19 – 0.07
0.21 – 0.06
0.23 – 0.08

III
High risk
cumecs
< 0.033
< 0.024
< 0.008
< 0.003
< 0.008
< 0.009
< 0.03
< 0.03
< 0.44
< 0.07
< 0.06
< 0.08

6.2.2 Middle Little Swanport River reach (Eastern Marshes)
A summary of Environmental Water Requirements that will provide certain, defined risks to
the maintenance of ecological values in the Middle Little Swanport River reach is privided in
Table 18. These risks only apply to this reach (see section 2.2.1 for details of the extent of the
reach). We strongly recommend that flows in the "Low Risk" range should remain in the river
for maintaining instream habitat for aquatic animals and for the protection of Australian
grayling (Prototroctes maraena) and Swan galaxias (Galaxias fontanus).
Table 18.
Marshes).

Flows for each risk category, Middle Little Swanport River reach (Eastern
Risk Category
Month
November
December
January
February
March
April
May
June
July
August
September
October

I
Low risk
(EWR) cumecs
> 0.47
> 0.20
> 0.03
> 0.02
> 0.02
> 0.04
> 0.38
> 0.44
> 1.20
> 0.82
> 0.75
> 0.86

II
Moderate risk
cumecs
0.47 – 0.42
0.20 – 0.04
0.03 – 0.01
0.02 – 0.01
0.02 – 0.01
0.04 – 0.02
0.38 – 0.35
0.44 – 0.42
1.20 – 1.13
0.82 – 0.72
0.75 – 0.68
0.86 – 0.76

III
High risk
cumecs
< 0.42
< 0.04
< 0.01
< 0.01
< 0.01
< 0.02
< 0.35
< 0.42
< 1.13
< 0.72
< 0.68
< 0.76
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6.2.3 Lower Little Swanport River reach (Swanston)
A summary of Environmental Water Requirements that will provide certain, defined risks to
the maintenance of ecological values in the Lower Little Swanport River reach is provided in
Table 19. These risks only apply to this reach (see section 2.2.1 for details of the extent of the
reach). We strongly recommend that flows in the "Low Risk" range should remain in the river
for maintaining instream habitat for aquatic animals and for the protection of Australian
grayling (Prototroctes maraena) and Swan galaxias (Galaxias fontanus).
Table 19. Flows for each risk category, Lower Little Swanport River reach (Swanston).
Risk Category
I
II
III
Month
Low risk
Moderate risk
High risk
(EWR) cumecs
cumecs
cumecs
November
> 0.47
0.47 – 0.30
< 0.30
December
> 0.21
0.21 – 0.14
< 0.14
January
> 0.04
0.04 – 0.03
< 0.03
February
> 0.02
0.02 – 0.01
< 0.01
March
> 0.03
0.03 – 0.02
< 0.02
April
> 0.04
0.04 – 0.03
< 0.03
May
> 0.38
0.38 – 0.28
< 0.28
June
> 0.44
0.44 – 0.30
< 0.30
July
> 1.20
1.20 – 1.0
< 1.0
August
> 0.88
0.88 – 0.52
< 0.52
September
> 0.78
0.78 – 0.39
< 0.39
October
> 0.92
0.92 – 0.60
< 0.60

6.2.4 Bottom Little Swanport River reach (Deep Hole)
A summary of Environmental Water Requirements that will provide certain defined risks to
the maintenance of ecological values in the bottom Little Swanport River reach is provided in
Table 20. These risks only apply to this reach (see section 2.2.1 for details of the extent of the
reach). We strongly recommend that flows in the "Low Risk" range should remain in the river
for maintaining instream habitat for aquatic animals and for the protection of Australian
grayling (Prototroctes maraena) and Swan galaxias (Galaxias fontanus).
Table 20. Flows for each risk category, Bottom Little Swanport River reach (Deep Hole).
Risk Category
I
II
III
Month
Low risk
Moderate risk
High risk
(EWR) cumecs
cumecs
cumecs
November
> 0.52
0.52 – 0.16
< 0.16
December
> 0.21
0.21 – 0.10
< 0.10
January
> 0.06
0.06 – 0.05
< 0.05
February
> 0.02
0.02 – 0.01
< 0.01
March
> 0.04
0.04 – 0.03
< 0.03
April
> 0.06
0.06 – 0.04
< 0.04
May
> 0.40
0.40 – 0.15
< 0.15
June
> 0.60
0.60 – 0.24
< 0.24
July
> 2.26
2.26 – 1.16
< 1.16
August
> 0.92
0.92 – 0.50
< 0.50
September
> 0.88
0.88 – 0.48
< 0.48
October
> 0.96
0.96 – 0.50
< 0.50
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Appendix 1. WUA graphs for the Little Swanport River
Little Swanport River Upper Reach (Stonehenge)
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Little Swanport River Upper Reach continued
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Little Swanport River Upper Reach continued
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Little Swanport River Middle Reach (Eastern Marshes)
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Little Swanport River Middle Reach continued
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Little Swanport River Middle Reach continued
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Little Swanport River Lower Reach (Swanston)
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Little SwanportRiver Lower Reach continued
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Little Swanport River Lower Reach continued

120

100

∆ (%)WUA

80
Macroinv. taxon abundance

60

Macroinv. taxon diversity

40

20

0
0

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
Discharge (cumecs)

0.22

400
350

Galaxias maculatus (Jowett &
Richardson 1995)

(%)WUA

300

Anguilla australis (Jowett &
Richardson 1995)

250

Anguilla reinhardtii (Jowett &
Richardson 1995)

200

Salmo trutta(adult) (Bovee
1978)

150

Salmo trutta(0+) (Davies &
Diggle unpub. Data)

100

Ornithorhynchus anatinus
(Davies & Cook 2001)

50
0
0

0.02 0.04 0.06 0.08

0.1

0.12 0.14 0.16 0.18

0.2

0.22

Discharge (cumecs)

60

Little Swanport River Bottom Reach (Deep Hole)
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Little Swanport River Bottom Reach continued
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Little Swanport River Bottom Reach continued
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