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Message from the Chair of the Daly River Management Advisory Committee

As the Chair of the Daly River Management
Management Advisory Committee (DRMAC) I
am pleased to present this report on river health in the Daly River catchment.
We all appreciate the magnificent natural beauty and biodiversity of the Daly
River system, and value the river
rive for the many uses it supports: tourism,
ourism,
agriculture, recreation, indigenous harvesting, and the provision of drinking
water. The Daly River system has special cultural significance for Indigenous
people. The environmental, cultural and economic values and uses,
uses however,
can only be sustained
ined when the river system is healthy.
This report draws on information from a number of research projects and oneoff surveys that have collected valuable data. It concludes that most of the
rivers and streams are currently in healthy condition, though some
some are under
increasing pressure and affected by localised impacts. This statement
however is qualified by the knowledge that there has not been long-term
long term
coordinated monitoring of river health in the Daly catchment.
The residents of the Daly catchment, and others both near and far away, have
high expectations that the Daly River system will always be healthy. Knowing
about the health of the river is important for the management and sustainable
use of this precious resource.
The report is a timely reminder
reminder of the need for a more comprehensive longlong
term monitoring in the Daly catchment that will enable us to detect, at an early
stage, any impacts of development and use on the health of the river. It is an
important first step on the way towards a river health
health monitoring program for
the Daly catchment, a program in which the community can be involved.

Yours sincerely

John Childs
Chair, Daly River Management Advisory Committee
March 2012
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Summary
The Daly River and its tributaries are valued for their plants and animals, cultural
significance, recreational and aesthetic values, and provision of water for drinking
and agriculture. These uses and underlying values depend upon the maintenance of
a healthy river system in terms of habitat, flow regime and water quality. No longterm, catchment-wide monitoring of river health has occurred in the Daly, but shortterm monitoring and one-off surveys, as well as research activities, have been
conducted. This report brings together available information from these monitoring
and research activities to provide an overview of the health of rivers and streams in
the Daly catchment, whilst acknowledging the existence of many information gaps.
Overall, the ecological state of the Daly River and its tributaries can be described as
healthy, especially when compared to rivers in the more developed parts of
Australia. The catchment was given a FARWH (Framework of River and Wetland
Health) score of 0.85 in a 2009 assessment and a 0.94 RDI (River Disturbance
Index) score in 2002 where a 1 is considered to be in ‘natural’ or reference
condition. There are, however, local areas and parts of the catchment where river
health is degraded, though the extent of these and the amount of degradation is
difficult to assess.
To assess the health of the catchment’s rivers and streams, the Pressure-Stressor(ecological) Response framework has been applied. The pressures on river health
refer to human activities that can potentially affect river health, such as fire and
clearing of native vegetation, both of which are monitored regularly. Catchment
development has been increasing, especially since the early 1980s. Currently, 5.6%
of the catchment’s savanna woodlands and other native vegetation have been
cleared for development. Low intensity grazing of savanna woodlands, frequent ‘hot’
fires and feral animals are the most common catchment-wide pressures, whilst
intensive land uses such as cropping, horticulture and urban development of towns
are present in a small proportion of the catchment.
Water extraction is another important human activity. Dry season flows in the Daly,
Katherine, Douglas and other rivers originate from groundwater, which also supplies
water for drinking and irrigation. Recent high wet season rainfalls and recharge of
groundwater resources has resulted in higher than average dry season flows. Under
current use and with the high dry season flows of recent years, groundwater use has
only had a negligible effect on dry season river flows. The impact of groundwater
use on river flows however will be felt more strongly when flows return to their
previous lower levels, especially if more groundwater is used.
The catchment has three main point sources of pollution to the rivers: wastewater
releases from the townships of Katherine and Pine Creek and acidic, high metal
concentration discharges from the Mt Todd mine. Whilst overall the catchment is still
in an early phase of development, some sub-catchments, in particular the Katherine
River, Douglas River, Green Ant Creek and Stray Creek sub-catchments, are more
developed with more significant pressures on river health.
Stressors refer mainly to biophysical environmental factors that affect the river’s
plants, animals and ecosystem processes. Whilst there are no dams on the river,
there are numerous culverts and causeways in the catchment, which can restrict fish
and other aquatic animal movement in the dry season. The largest structure is the
weir at Donkey Camp Pool on the Katherine River.
Water quality and its variations are best understood for the major rivers of the Daly
catchment and during the dry season only. Generally river water quality is good.
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Elevated nitrate concentrations are evident in the Katherine and Douglas Rivers and
most likely result from a change in the land-use from savanna to agriculture. These
concentrations, however, do not appear to have adversely affected river health.
Monitoring is required for licensed point-source releases to the environment.
The vegetation along streams is important to river health. This is adversely affected
by fire on a catchment scale, and more locally by weeds and access by cattle and
feral animals. Most streamside vegetation has not been cleared and cannot be
cleared under current vegetation-clearing guidelines. The river has no exotic fish,
but is vulnerable to their introduction.
Monitoring of the physical (geomorphic) condition of the Daly has not been
conducted. Research suggests that most of the river-bed material (mainly sand)
transported by the Daly River during the wet season, originates from the erosion of
river banks rather than topsoil from the catchment.
The amount of algae suspended in the main rivers of the Daly catchment is low,
which is consistent with the generally low nutrient concentrations of the river. Mats
of algae often visible on the river-bed occur naturally. Freshwater invertebrate
communities in the more developed parts of the catchment tend to be impaired
compared to the less developed parts of the catchment. The river system has
healthy fish communities, though there may be local degradation of fish habitat.
To best assess the health of the Daly River and its many tributaries, a long term
monitoring program is needed.
Preliminary assessment of overall sub-catchment condition
Condition

1 (best)

Sub-catchments

Detail

Daly River

Pressures are low. Water quality and other river
health indicators are generally good, though
weeds are present along the banks. There is no
evidence of river health degradation. River
health is considered to be in good condition

Flora River
King and Dry Rivers,
Western Sub-catchments
Douglas River

2

Pressures are higher. Some water quality issues
are present. Weeds are also present. There is
no evidence of widespread river health
degradation. The river health is considered to be
in good condition.

Fergusson River
Katherine River
Stray Creek

3

Land clearing is high and some streamside
environments are impacted. River health slightly
impaired.

Green Ant Creek

4
No Daly River subcatchments fall into these
categories
5 (worst)
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Catchment pressures are high. Impacts on the
aquatic environment, such as water quality and
weeds, are high. River health is in poor
condition.
Pressures are very high. River health is severely
impacted.
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The Daly River Catchment - values and uses
The Daly River can be said to be a truly iconic river. The river flows all year long,
without impediment from dams or other major water resource developments. It is
one of the few rivers in Australia fed by a karst groundwater system during the dry
season when rainfall is negligible. The river is home to eight turtle species, including
the threatened pig-nosed turtle, 98 fish species, including the freshwater sawfish
and threatened giant whipray, 19 reptile species, and a high diversity of streamside
vegetation. Importantly, the river is a part of the lives of many people: economically,
recreationally, culturally and spiritually. About 12 indigenous language groups have
close cultural connections to the river and its catchment, and know the Daly River by
other names; for example, the Daly that passes through Wagiman country is known
as Guwardagun.
The significance of the Daly River and its many tributary rivers and streams is
formally acknowledged through its beneficial uses declared under the Water Act.
These include the environment, cultural, recreational and agricultural uses, and the
provision of drinking water. Formal beneficial use declarations currently cover the
eastern part of the catchment including the Katherine, King and Dry Rivers and their
tributaries.
These values and uses all depend on a healthy river. River health is more than just
the quality of the water or the plants and animals that live in it. It includes the
diversity of habitats, the linkages between the river and the land, its floodplains and
groundwater sources, and the maintenance of ecological processes. There are
many components to river health.
Increasing development is slowly changing the catchment and putting more
pressure on its rivers and streams. Since the first large-scale clearing project
occurred on Tipperary Station in 1967, more than 2900 km2, or 5.6% of the total
land area, of native vegetation have been cleared. Land use has intensified and the
number of groundwater extraction licences in the Katherine region has grown from
less than 10 in 1995 to over 120 in 2011. All of these changes can affect river
health.
Whether the Daly River remains healthy is a point of contention. As recognised
recently by the Living Rivers report of the Northern Territory Government and a Daly
River Water Quality Framework report by Charles Darwin University, no systematic
monitoring is in place to assess the river’s health. However, there has been a history
of short-term monitoring, one-off surveys and research over the last 10 years. This
report brings together information that is readily available to provide an overview of
the ecological health of the Daly River, albeit with information gaps.
The aim of this report is to provide an overview of the health of the rivers and
streams in the Daly catchment. It does not address wetlands, because very little
wetland information is available, though wetlands are an important part of the Daly
river system. Nor does the report address the health of the Daly estuary, though a
healthy river is a major factor in the health of any estuary.
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The Health of the Daly River
Report outline and approach
An holistic approach to river health assessment has been adopted. This approach
reports on not only the ecological indicators of river health, but also the human
activities (pressures) that can potentially lead to river health degradation through
intermediary (usually biophysical) stressors. It is based on the ‘cause-and-effect’
principle, and known as the Pressure-Stressor-ecological Response, or P-S-R,
framework. The approach seeks to be diagnostic and to link ecological changes to
the stressors, and ultimately to pressures, and vice versa. Underlying the P-S-R
model is the requirement for a sound knowledge and understanding between human
activities and river ecological health. The P-S-R model is explained in the figure
below, with two examples.
The Pressure-Stressor-ecological Response framework

Pressures

Stressors

Ecological
Responses

Example 1

Example 2

Land Clearing

Irrigated
agriculture

Suspended
sediment
concentration

Amount of algae
and aquatic
plants

Dry season
flows

Total numbers
of aquatic insects
and fish
in rapids

Clearing of native vegetation may lead to increased erosion, which can increase the
amount of sediment in the water. This in turn can reduce light available for
photosynthesis in the river, and lead to reduced growth of algae and other water
plants which may be food for macroinvertebrates, reptiles and fish. A second
example is the reduction in dry season flows caused by water extraction, which
reduces the area of rapids that are an important habitat, and results in fewer
freshwater invertebrates and certain fish. In reality, the links between the P-S-R
elements are often complex, especially when multiple pressures and stressors are
present.
This assessment of the Daly’s health is based on many reports (which are listed in
the Further Reading section) and monitoring data from different sources. The river’s
health is discussed using the P-S-R framework, including important components of
the river’s health identified by the nationally developed Framework for the
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Assessment of River and Wetland Health. The text is supported by monitoring
information presented in the Appendix.
To make the presentation of this information manageable, the Daly catchment has
been divided into nine individual sub-catchments or groups of sub-catchments with
similar land-use and vegetation (see map below). For each sub-catchment there is a
summary of river health and catchment information, as described in Table 1. Some
technical terms are explained in a glossary at the end of this report.
Daly River sub-catchments or groups of sub-catchments used in this report
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Table 1. Information pertaining to each sub-catchment

Ecological Responses

Stressors

Pressures

(Details for each sub-catchment are provided in the Appendix).
Indicator

What is shown?

Source

Land Use

Proportion of area under different
land uses (pie diagram)

Land use mapping
project 2008 (NRETAS*)

Fire

Fire frequency and extent 20042010 (map)

NAFI website (NTG,
CDU, Australian
Government)

Native vegetation
clearing extent

Area cleared or approved for
clearing of native vegetation (map)

Land clearing data
NRETAS

Point sources
of pollution

Operations licensed to discharge
wastewater to the river system

Waste discharge
licences (NRETAS)

Water extraction

Water allocation and actual use for
licensed ground and surface water
extraction in 2010 (table)

Extraction licences
(NRETAS)

RDI

River disturbance index for the subcatchment (values from 0-1,
modified to be consistent with the
FARWH (see later) where a 1 is
least impacted)

Data from Stein et al.
(2002)

Dry season
water quality

Dry season median concentrations
from spot readings are compared to
national water quality guidelines
(table)

Data from various
projects (NRETAS,
CDU, PWC, Vista Gold
Corp.)

River connectivity

Presence of in-stream structures

Local knowledge

Streamside
vegetation cleared

Amount of clearing within 50 m of
creek lines (low/medium/high
score)

Land clearing data
NRETAS

Streamside weeds

List of streamside weed species
recorded from the sub-catchment

Records of occurrence
of common streamside
weeds (NRETAS)

Algae

Median concentrations of
chlorophyll a are compared to
national water quality guidelines
(table)

Data from various
projects (NRETAS,
CDU)

Macroinvertebrates

AusRivAS scores (table/site map)

Data from a monitoring
trial (CDU)

Fish

Number of fish species recorded at
study sites (map)

Data from a research
project and monitoring
trial (TRaCK, CDU)
Monitoring data from
major fishing
competitions (DoR)

Barramundi Catch-per-unit-effort
data (Daly sub-catchment only)
Crocodiles

Crocodile sightings during surveys
(Daly sub-catchment only)

NRETAS monitoring
data (1971-2010)

*CDU, Charles Darwin University; NAFI, North Australian Fire Information; NRETAS, Department of
Natural Resources, Environment, The Arts and Sport; PWC, Power and Water Corporation.
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Pressure Monitoring
The main pressures in the Daly catchment that were identified during a public
consultation in 2008 and other studies are clearing of native vegetation, land-use,
fire, water extraction, feral animals and point sources of pollution such as treated
sewage and mine wastewater releases to the environment.
Native Vegetation Cleared
Clearing of native vegetation is a simple indicator of catchment development.
Overall, 5.6 % of native vegetation in the Daly River catchment has been cleared.
Most of the clearing has occurred within the Katherine River, Douglas River and
Green Ant Creek sub-catchments. When native vegetation is cleared during the dry
season, soil erosion during the following wet season can increase the amount of
sediment carried by rivers and streams to the estuary.
In 2010, the ‘Cascade Assessment Process’ was implemented by the Department of
Natural Resources, Environment, The Arts and Sport (NRETAS) to assess
vegetation clearing applications. This process takes into account the amount of
cleared land in 16 sub-catchments and the vegetation type, and is monitored by
NRETAS. A total clearing limit of 40% is set for individual sub-catchments.
Land Use
Different land uses affect river health in different ways and depend on land
management practices. Grazing may affect river health by affecting water quality,
bank stability and streamside vegetation. Urban land use is known to increase the
frequency and amount of storm runoff, and can carry metal toxicants. Changes in
land use can therefore lead to changes in river health.

Horticulture and hay production are common agricultural land uses in the Daly catchment. Photos: Julia
Schult.

The main land uses in the Daly River catchment are grazing of natural vegetation
and conservation. Other more intensive land uses, such as urbanisation and
agricultural production from dryland and irrigated land, are relatively minor; however,
they are concentrated in a few sub-catchments and are therefore locally important.
Land use mapping in the Daly catchment was last carried out in 2008 and has been
undertaken as part of a national program.
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Fire
Fire is a major pressure in the Top End of the Northern Territory. Frequent ‘hot’ fires,
notably in the late dry season, can lead to changes in vegetation by killing woodland
trees and promoting grasses. The invasion of the introduced pasture plant, Gamba
grass (Andropogon gayanus), and other introduced grasses like mission grass, into
savanna woodlands will accelerate this change of vegetation because the grasses
produce high fuel loads. Late dry season fires are known to increase catchment
erosion and the amount of sediment entering streams.
Fire along the banks and sides of streams affects the vegetation and its ability to
filter out pollutants, especially sediment, before entering the water. The loss of
shrubs and trees also opens the stream to more sunlight, which can lead to changes
in the type of aquatic vegetation present. Furthermore, following fires, streams can
often carry high amounts of sediment and nutrients, and this may cause low oxygen
concentrations early in the wet season. Early dry season, ‘cool’ fires seem to have a
negligible effect on water quality.
In the past seven years the more developed sub-catchments of Green Ant Creek,
Stray Creek, the Douglas River and Katherine River have had lower fire frequencies
than some of the less developed areas. Fire is often excluded from areas of more
intensive land use, such as horticulture and irrigated crops, and can be better
managed in more developed areas due to fire breaks and easier vehicle
accessibility to extinguish fires.
Fire mapping for the Northern Territory is carried out monthly from satellite data and
is available on the North Australian Fire Information (NAFI) website. The NAFI site
was developed by the Tropical Savannas Cooperative Research Centre and north
Australian fire managers.

When streamside vegetation is burned it opens the stream to more sunlight and reduces the filtering
capacity of the riparian vegetation zone. Photo: Ian Dixon.
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Water use
Water use in the Daly River catchment is mainly for agriculture and drinking water
for people and stock. Water is taken directly from rivers and streams and from water
stored deep in the ground, referred to as groundwater or an aquifer. This water use
ultimately reduces the amount of groundwater that provides dry season river flow,
though there may be a time lag of many years before this takes effect.
During the dry season the Daly River and some of its tributaries are entirely
groundwater-fed, whilst other rivers such as the Cullen River stop flowing. The
upper Katherine, Edith and Douglas Rivers are fed from sandstone aquifers which
have naturally acidic (low pH) waters and low conductivity. The alkaline (high pH),
high conductivity Tindall and Oolloo aquifers feed into the Katherine River
downstream of Knotts Crossing (near the Katherine Hospital). These aquifers also
feed the Flora River, the middle reaches of the Daly River in the vicinity of Oolloo
Crossing, and the lower Douglas River.
Reductions in dry season flows from their natural levels can affect the rivers’ water
quality, physical habitat (e.g. area of rapids) and aquatic biota. Some fish, including
barramundi and sooty grunter, are especially susceptible to low flows. Pig-nosed
turtles require a minimum depth of water to swim over rocky rapids that join river
pools. A number of freshwater invertebrate species are also flow-dependent and
have been shown to be susceptible to (natural) reductions in base river flows in
other Top End streams.

The use of groundwater for irrigation of crops during the dry season has the potential to reduce natural
dry season river flows. Photo: Julia Schult.

The vast majority of water used in the Daly catchment is from bores that tap
groundwater. Most commercial bores are licensed by NRETAS and are metered to
measure the amount of water used, whilst water pumped from bores for stock and
domestic uses is estimated. Groundwater levels are also monitored by a network of
NRETAS observation bores mainly in areas of high groundwater usage. This
monitoring tells us how groundwater extraction affects water levels in the aquifers,
but not how they affect flows in rivers. To do this, NRETAS has developed a
sophisticated surface water – groundwater computer model that assesses the effect
of water use on dry season river flow for the Daly and Katherine Rivers.
A change in vegetation type may also affect natural water pathways, or the water
budget, of the Daly catchment. The replacement of deep rooted trees with shallow
rooted grasses means less water is lost by evapo-transpiration and more water
seeps into the ground to become groundwater, though the implications of this at a
landscape level are not well understood.
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High evaporation rates from dams and weirs located along rivers can also reduce
river flow. However, the Daly River system has no major dams and just two weirs;
one at Donkey Camp Pool on the Katherine River and a second on Green Ant
Creek. The only major dam is Copperfield Creek dam which supplies Pine Creek
township with drinking water.
Point sources of pollution
Point sources are localised, identifiable sources of pollution that enter rivers, usually
from a pipe. Their effect on river health can be local, but can also extend much
further downstream.
There are only three main point sources in the Daly River catchment: (1) the
Katherine and (2) Pine Creek sewage plants, and (3) intermittent acid, high metal
discharges from the Mt Todd mine. The Katherine sewage plant and Mt Todd mine
are licensed by NRETAS and require regular monitoring of both their wastewater
discharges to the environment and their effects on river health. Discharge from all of
these operations is only allowed during high flow conditions in the wet season.
There are some disused mines in the Fergusson River sub-catchment that may
contribute uncontrolled discharges to the local streams. Other point sources in the
catchment can be considered to be negligible.
Feral and introduced animals
The most common feral animals in the
catchment are pigs, but horses, donkeys
and buffalos are also present. The tracks
and foot pugs (tracks left in mud) of
these animals can cause damage to
river banks and the river-bed. Buffalo
wallows and pig-rooting greatly disturb
the soils of the river bank and edge, and
make it unsuitable habitat for water
plants and animals. Pig-rooting along
stream edges can degrade water quality
by making the water more turbid, and
making the river bed siltier.

Pig diggings at the stream edge can increase
turbidity. Photo: Ian Dixon

The cane toad, recently arrived in the
Daly River catchment, is poisonous to semi-aquatic species like snakes, water
monitors and freshwater crocodiles. Records of feral animal sightings from
biodiversity surveys are kept by NRETAS.
River Disturbance Index
The River Disturbance Index (RDI) is a measure of human disturbance to a river. It
combines geographical data about human activities such as land use, infrastructure
and point sources of pollution in the catchment with drainage analysis. It was
produced to give a nation-wide assessment of river disturbance to identify
Australia’s least disturbed rivers. Each segment of the stream network is assigned a
river disturbance value. For this report the individual stream segment values were
combined and weighted according to the stream segment length to provide a score
for each of the Daly River sub-catchments.
Scores were converted to a 0-1 range with 1 being the least disturbed to be
consistent with the FARWH (see page 24). In a national study the Daly River
catchment was classified as having an intermediate disturbance profile compared to
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other Australian catchments. RDI sub-catchment scores ranged from 0.82 to 0.97,
with an overall score of 0.94.
0.94
Stressor Monitoring
The stressor categories used in this report were identified as themes by the
Framework for the Assessment of River and Wetland Health (FARWH) described
below (page 24). They include measures of flow modification, geomorphology, river
connectivity, water quality, and the streamside environment.
Modification of river flow
The NRETAS model for the Katherine River downstream of Knotts Crossing
Cr
tells us
that under the current level of water extraction, the effect on dry season river flow
and drawdown is negligible. However, most licensees do not use their full
entitlement. If all the water permitted to be extracted from licences was actually
actual
used,, then dry season flows in the Katherine River would be reduced compared to
natural
atural flows (see graph below).
In recent years, dry season flows in the Katherine and Daly Rivers have been
amongst the highest on record due to high rainfall wet seasons. However, extraction
in years of naturally lower flows would have a significant effect on river flow,
especially if more groundwater is used. Water allocations for extraction licences are
adjusted every year depending on the amount of rainfall in the preceding
prece
wet
season.
Predicted effects of water extraction on dry season flow

Modelling of average dry season flows at Galloping Jacks under different water extraction regimes. The
current actual level of water extraction has a negligible effect on water levels (red dashed line)
compared to natural flows (blue line).
line). However, if users were to extract their full allocation in the future,
river flow would be significantly reduced (green dotted line). Graph adapted from Dixon et al. (2011)

The effect of water extraction on dry season flows in the other parts of the
catchment is considered to be negligible, as is the impact of dams and weirs on
flows. In summary, flow in the Daly River and its tributaries is considered to be
natural, especially during the wet season. Natural flows are important in the
maintenance of river
iver health.
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River flows in the Daly River catchment have been monitored by NRETAS since the
1960s. There are currently 15 telemetered gauging stations throughout the
catchment that provide real-time data on river heights and information for hydrologic
modelling.
Geomorphology
The term fluvial geomorphology refers to the processes that shape a river.
Catchment-scale processes govern the size of rivers and streams, the sequence of
pools and rapids, river-bank shape and height, and river-bed material (e.g. sand,
gravel). These are important because they set the physical habitat for river plants
and animals and ecological processes.
Several research projects and one-off assessments have addressed
geomorphological questions. Research suggests that most river-bed material,
mainly sand, transported by the Daly River during the wet season, originates from
the erosion of river banks, rather than topsoil from the catchment. Bank slumps are
evidence of this and are currently more widespread due to high wet season flows
and ground water levels over the past 20 years. The greater transport of bed
material is therefore most likely a natural occurrence though the effect of replacing
savanna woodland with pastures on groundwater levels and its link to bank
slumping has not been examined.
The rivers of the Daly catchment are considered to be in a natural state because
large-scale geomorphological processes have not been modified by, for example,
dams and alterations to wet season flows. This may not be the case for some
smaller streams accessible to cattle and feral animals which can erode stream
banks and alter stream bed material.

River bank erosion originating from bank slumps like this one in the Katherine River is responsible for
most of the sediment transported by the rivers in the wet season. Photo: Julia Schult.

Connectivity
River connectivity refers to the degree to which waterways are linked across the
landscape and to their floodplains, billabongs and other wetlands. Structures such
as weirs, dams and road culverts can impede or even prevent the movement of fish,
turtles and other fauna along rivers, and interrupt the natural downstream passage
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of nutrients, carbon and sediment. Fish migration and reproduction, and the
recruitment to populations upstream of the structures are affected when river
connectivity is modified. Human-built structures, such as bund walls, can also
change the natural timing and frequency of flooding that would normally extend to
the floodplain.
The Daly River catchment has no major barriers that interrupt river connectivity all
year round and relatively few in-stream structures that are barriers to fish movement
during the dry season. The largest structures are weirs on the Katherine River (at
Donkey Camp Pool) and on Green Ant Creek, and the road crossings on the Daly
River at Claravale, Beeboom and Daly River (at Nauiyu Nambiyu community).
During the wet season these structures are ‘drowned out’, and no longer impede fish
and other fauna movement.
Water quality
Water quality refers to the chemicals in water, as well as its physical properties such
as temperature and clarity. There are many potential chemical contaminants or
pollutants. These are nutrients, sediment, pesticides and herbicides, heavy metals,
acidity (low pH), and pharmaceutical and similar compounds (e.g. prescription drugs
and endocrine-disrupting chemicals such as oestrogen).
The effect that pollutants have on aquatic biota can be either acute, causing shortterm severe harm and even death, or chronic and cause long-term harm when the
pollutant is present in small amounts.
Pollutants originate from point and non-point sources. Point sources include effluent
from mining operations and sewage treatment plants. Monitoring results for point
source pollutants arising from the Mt Todd mine are not available, whilst monitoring
of water quality impacts from the Katherine sewage treatment plant shows no impact
on river biota.
There is some evidence that elevated
Box 1: What is the difference between a
nitrate concentrations in the lower
median
and a mean value?
Douglas River and the Katherine River
near Katherine township are due to
The mean value is the average of a number
of values, while the median is the middle
groundwater pollution. This is supported
value when all values are put in ascending
by high nitrate concentrations that have
order. A mean can be strongly influenced by
been measured in some bore water and
one or few extreme values, while these
springs from the Tindall limestone
extremes have much less impact on the
aquifer, and is likely to be associated
median. The median is therefore a better
with the change in land-use from
indicator of the ‘usual’ condition.
savanna woodland to mainly agricultural
Example:
land-use. Other sources of nitrate such
as animal droppings (e.g. bats) and
Measured values: 1, 7, 4, 57, 2, 5, 3, 6, 4, 5,
septic tank leakage were investigated in
90, 320, 430
2006 but were not identified as sources.
Mean = 71.8 (calculated as
The water quality of the Tindall
(1+7+4+57+2+5+3+6+5+90+320+430)/12)
Limestone aquifer is reasonably
Median = 5 (values in ascending order: 1, 2,
uniform, except for nitrate. Whilst the
3, 4, 4, 5, 5, 6, 7, 57, 90, 320, 430)
source of the high nitrate is groundwater
and is spatially associated with areas of
more intensive agricultural land-use, a causal link has not been established and high
nitrate in groundwater may not be related to land management practices. It is
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possible, for example, that the loss of savanna trees and reduced uptake of nitrate
by plants in the wet season has affected the nitrogen budget of these areas.
Nitrate can cause undesirable and excessive amounts of algae. Whilst there may be
a small increase in the amount of algae in these rivers with elevated nitrate, it has
not reached nuisance or bloom proportions because the high nitrate has not been
accompanied by high amounts of phosphorus which the algae also need.
Fish kills caused by the acute toxicity of pollutants have occurred in the river system.
Two large fish kills in Donkey Camp Pool on the Katherine River were caused by
low concentrations of dissolved oxygen after the first flush events of early wet
season storms. These are thought to be largely natural, though land use may have
contributed. Fish kills in the Edith River have previously been associated with the Mt
Todd mine.
Monitoring of water quality of rivers and streams has occurred mainly during the dry
season and at a small number of sample sites along the Katherine, Douglas and
Daly Rivers. The most commonly monitored water quality indicators are listed below
with an explanation for each. Median values of indicators are compared to the
Australian and New Zealand national water quality guidelines (ANZECC/ARMCANZ
2000) for slightly disturbed tropical ecosystems in the sub-catchment reports.
The low human population of the catchment, and levels of sewage treatment of the
main population centres (Katherine, Pine Creek, Nauiyu), suggests river health is at
very low risk of contamination by pharmaceutical pollutants. A pilot project sampling
pesticides and other chemicals in the Katherine area was carried out in 2011. First
results show traces of several herbicides and pesticides commonly used in the
horticultural and pastoral industry. The detected concentrations were currently well
below ANZECC/ARMCANZ guidelines for ecosystem and human health.
Generally, dry season water quality in the Daly catchment is very good and
concentrations of almost all indicators are below the ANZECC/ARMCANZ guideline
levels. Where concentrations exceed the ANZECC levels, with the exception of
nitrate, the guideline value may not be appropriate and a local guideline needs to be
developed as recommended by ANZECC, especially for limestone-derived waters.
Pollution events, however, are often short term, lasting only a few hours or days,
and would not be expected to be
detected by monthly or infrequent
sampling. For example,
measurements made every 5
minutes for several days have shown
short periods of high turbidity, lasting
an hour or so, can occur when cattle
access streams, whilst the remainder
of the time the water is clear.
On a catchment scale, wet season
water quality of the Daly catchment
would be expected to be close to
natural, though some small streams
NRETAS Aquatic Health Unit staff record water
quality in the Katherine River with an instrument that
measures temperature, pH, dissolved oxygen
concentration and electrical conductivity. Photo: Matt
Majid
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are affected by catchment activity.
However, very little water quality
monitoring has been conducted
during the wet season and our
understanding of natural wet season
conditions is limited..
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Table 2. Key indicators for freshwater quality
Indicator

What it represents

Why it is used as an indicator

A measure of the amount of salts in
the water which can conduct
electricity, and is related to the
salinity of water.

Inhibits plant and animal growth if too
high.
Can indicate the groundwater source of
water.

Turbidity

How clear the water is, or how
muddy the water looks

A measure of the light scattering by
material suspended in water. This
affects the amount of light available for
photosynthesis.

pH

Indicator of how alkaline or acidic the
water is.

Important to biological processes.

Dissolved
oxygen

The amount of oxygen in the water,
corrected for temperature and
salinity.

Critical for aquatic organisms to
survive. Low dissolved oxygen is the
major cause of freshwater fish kills.

Oxidised
nitrogen

Nitrate and nitrite (dissolved) forms
of nitrogen.

Nitrate stimulates plant growth. Travels
with water in solution.

Ammonium

Another form of dissolved nitrogen.

Readily used by aquatic plants.
Decomposition and excretion product.
High concentrations of ammonia can
be toxic to biota.

Total
nitrogen

Dissolved and particulate forms of
nitrogen.

A measure of nutrients in the water.

Total
phosphorus

Dissolved and particulate forms of
phosphorus.

A measure of nutrients in the water.
Travels mainly with sediment in water.

Filterable
reactive
phosphorus

The dissolved form of phosphorus.
Technically, it is phosphorus that
passes through a fine filter.

Stimulates aquatic plant growth.
Travels with water in solution.

Electrical
conductivity

Streamside Environment
Vegetation along a stream or river bank is important to river health. The streamside
vegetation has many functions, including providing shade, refuges for semi-aquatic
animals, and stabilising banks. The streamside vegetation also acts as a filter that
traps sediment and sediment-bound pollutants (e.g. phosphorus) in runoff from the
surrounding areas.
Native vegetation cleared within 50 m of creek lines was assessed and subcatchments were rated into low (<5%), medium (5-20%) or high (>20%) streamside
clearing categories. This is a simple assessment method and because the width of
streamside vegetation varies with river size, is likely to include some terrestrial
rather than streamside vegetation for small streams, and conversely, will omit
streamside vegetation for large rivers. Nevertheless, it provides a simple overview of
the extent of cleared streamside vegetation.
There has not been much clearing of native vegetation along streams and rivers in
the Daly River catchment. Current clearing guidelines stipulate that the land 25 m
each side of small streams, and up to 250 m either side of large rivers, should not
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be cleared. The Green Ant Creek sub-catchment has the highest proportion of
streamside vegetation cleared. Vegetation clearing in this catchment was mostly
carried out in the 1980s, before the current guidelines were established.
Streamside vegetation can be affected by fire, feral animals, cattle, weeds and
vehicle tracks. Weeds include all non-native plants for the purposes of this report.
Some are ‘declared weeds’ under NT legislation, which means that a reasonable
effort must be made to either prevent their spread (Class B) or to eradicate the weed
(Class A). Weeds in ‘Class A’ are considered the biggest environmental threat,
however, even introduced plants that are not declared weeds can have an impact on
the streamside environment where they replace and crowd out native species. The
most common streamside weeds are Hyptis suaveolens (hyptis), Passiflora foetida
(passionfruit vine) and Xanthium occidentale (Noogoora burr). Access to streamside
vegetation by cattle and feral animals can reduce the growth of young plants and
disrupt its filtration capacity but probably occurs only along a small proportion of
river and stream banks. The condition of the streamside vegetation of the large
rivers is probably good; however, this may not be the case for small streams
because they are more vulnerable to fire and animal access.

Where cattle have access to creeks they can reduce streamside vegetation and accelerate bank
erosion. Photo: Ian Dixon.

Aquatic weeds and introduced fish
Salvinia (Salvinia molesta) is the only truly aquatic weed in the Daly catchment. It is
present in billabongs, rather than in rivers and streams. Mimosa (Mimosa pigra) is a
major weed on the river’s floodplains, especially in the lower Daly.
Currently, there are no exotic fish in the catchment. This is indeed noteworthy, but
should not be taken for granted as fish are easily spread through deliberate means,
which has occurred in Queensland with tilapia, and unintentionally from domestic
aquariums.
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Ecological Response monitoring
Biological and ecological indicators are measured to determine whether pressures
and stressors actually have an effect on the ecological health of the river system.
Algae
Algae are present on the river-bed as well as being suspended in the water. Some
riverbed algae are visible to the naked eye and are referred to as macroalgae; they
appear as ‘slimy green material’ swaying in the flow. These algae, although being
unsightly to some people, are a natural part of the river’s plant life, though the
amount of algae on the riverbed would increase if there was nutrient pollution. Some
algae growing on the riverbed, including attached microscopic forms, provide food
for macroinvertebrates and fish, and support the river’s food web.
Other algae are microscopic and suspended in the river water; they are referred to
as phytoplankton. Blooms of phytoplankton, caused by nutrient pollution and low
flows, can severely affect a river’s health and even be toxic to other aquatic life,
livestock and humans. The amount of phytoplankton has been monitored irregularly
during the dry season in the Katherine and Daly Rivers, and a few other sites. The
results show the amount of phytoplankton in these rivers is low, which is consistent
with their low nutrient concentrations.

The green alga Spirogyra occurs naturally in the Daly River catchment and can cover large areas of
the river bed during the dry season. Most of this algal growth is scoured off during the high wet season
flows and regrows the following year when the water becomes clearer and flows more slowly again.
Photo: Julia Schult.

Aquatic Macroinvertebrates
Macroinvertebrates are small aquatic animals, typically 2-10 mm long. Some of
these animals, e.g. insects like dragonflies, mosquitoes and midges, have an
aquatic larval stage and an adult aerial phase.
Macroinvertebrate surveys were most recently conducted jointly by NRETAS and
Charles Darwin University in 2009 in 4 sub-catchments. Monitoring is also
conducted by the operators of the Mt Todd mine and the Power Water Corporation
under their respective discharge licences.
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Aquatic macroinvertebrate monitoring uses the AusRivAS assessment method
which compares macroinvertebrate communities from test sites potentially impacted
by human activity with communities from reference sites which are in near-natural
condition. The results are summarised as band scores, as shown in Table 3.
Sometimes, however, even reference sites can have low AusRivAS scores due to
natural variability. Most sites in the catchment were in reference condition, with the
exception of Green Ant Creek sub-catchment which had the highest proportion of
sites in ‘significantly impaired’ condition.
Table 3. AusRivAS scoring system
Band

Description

What it represents

X

More biologically diverse
than reference

More types found than expected. Potential
biodiversity ‘hot-spot’ or mild organic
enrichment

A

Similar to reference

Equivalent to reference condition

B

Significantly impaired

Potential impact either on water and/or habitat
quality resulting in a loss of types

C

Severely impaired

Many fewer types than expected. Loss of
water and/or habitat quality.

D

Extremely impaired

Few of the expected types and only the hardy,
pollution tolerant types remain.

Fish
Fish are one of the most noticeable elements of the river fauna and are valued
highly for recreational fishing and indigenous subsistence hunting.
They also play an important ecological role as predators and consumers as they
move around freely and consume food from multiple locations, and can therefore
integrate effects over large distances. Some fish are herbivorous and consume
algae and material on the riverbed, some consume macroinvertebrates, and others
are higher up the food chain and consume other fish. This means they are affected
by changes that occur lower in the food web structure, starting from riverbed algae,
and are affected at a large scale. Fish respond to a wide range of stressors, for
example the availability of refuges and water pollution.
Recent research has shown that fish biodiversity and fish numbers in the Daly
catchment can vary widely between years and between seasons, emphasising that
a long-term view is required to detect human-induced impacts.
Natural seasonal variability in fish abundance is affected by water depth and has the
potential to be made worse by flow reduction. Water depth and flow speed are two
of the most important factors influencing where fish occur. When flow is reduced, the
area of habitat available to forage for food or seek refuge from predators is also
reduced. There may be less spawning habitat, and species that depend on faster
flowing riffles are restricted to less suitable pools.
The barramundi and the sooty grunter, the latter of which is highly valued by
Indigenous people, have both been identified as being amongst the species at
highest risk from potential reductions in dry season flows. Other species at risk
include less iconic but ecologically important species like rainbow fish, bony bream
and barred grunter.
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Sampling of fish in streams with a
significant grazed area in their catchment
in 2008 revealed there was less than the
expected number of fish species.
However, it is unclear whether this was
associated with grazing because some
sites with no grazing also had less than
expected numbers of fish species.
Overall, based on the high connectivity of
the catchment, good water quality and no
major changes to the river’s food chain,
The sooty grunter is a highly valued food source
the fish communities of the Daly are
for indigenous people of the Daly catchment.
considered healthy.
Photo: Neil Armstrong
Species of conservation significance
The Daly River catchment is home to several aquatic or semi-aquatic species that
are listed under the Territory Parks and Wildlife Conservation Act as threatened or
near threatened. These are the freshwater sawfish (Pristis microdon, vulnerable),
freshwater whipray (Himantura chaophraya, data deficient), pig-nosed turtle
(Carettochelys insculpta, near threatened) and the freshwater and saltwater
crocodile.
Crocodile numbers are monitored by the Wildlife Use Unit of NRETAS in the main
channel of the Daly River during biannual surveys. The number of adult crocodiles
has increased steadily since they were protected in 1971.

Juvenile pig-nosed turtle (Carettochelys insculpta). The pig-nosed turtle only occurs in New Guinea
and Northern Australia. It nests in sandy areas along the river bank during the dry season. In the Daly
River pig-nosed turtles feed mainly on ribbonweed (Vallisneria nana) and impacts on this plant are
likely to affect the species. Photo: David Wilson
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The Framework for the Assessment of River and
Wetland Health (FARWH)
In 2006 the Australian Water Resources 2005 Discovery Phase (AWR 2005)
investigated the availability of data for a national river health assessment. Although
sufficient data were available for some regions, the data were generally patchy with
limited capacity for a national approach for river health assessment. Consequently
the national Framework for the Assessment of River and Wetland Health was
developed. In 2009 this framework was trialled in two catchments of northern
Australia, the Daly and Fitzroy river catchments.
The FARWH comprises six themes that are compared to reference condition to
produce an index between 0 and 1, where 1 is excellent condition or health and 0
implies severe ecological degradation. Each of the six themes has several subindices using the same scoring approach. The figure below shows the six themes
and their sub-indices.

FARWH

Water
Quality

Physical
Form

Catchment
Disturbance

Hydrological
Disturbance

1) Land Use

1) High Flow

1) EC

2) Fire

2) Low Flow

2) pH

1) Bank
Stability

3) Proportion
of zero flow

3) DO

2) Connectivity

4) Variation

5) FRP

i) Catchment
ii) River
Corridor

5) Season
Period

4) Turbidity
6) TP
7) Nitrate

Fringing
Zone

1) Riparian
Vegetation

1) Macroinvertebrates

i) Spatial
integrity

2) Aquatic
Weeds

ii) Nativeness

3) Fish

iii) Structural
integrity

4) Algae

iv) Age
structure

8) TN

Aquatic
Biota

5) Threatened
species

v) Debris

The 2009 FARWH trials were carried out within four of the nine Daly River subcatchments. The Daly River catchment received an overall score of 0.85, which is
indicative of a slightly modified aquatic ecosystem and compares favourably with
other north Australian catchments.
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Table 4. FARWH trial assessment of river health 2008.
Comparison with other catchments and individual theme scores.
Theme

Daly River
Score

State

FARWH
Score

Daly

NT

0.85

Catchment Disturbance

0.80

Darwin Harbour

NT

0.82

Hydrological disturbance

0.96

Fitzroy

WA

0.78

Water Quality

0.96

Ord

WA

0.80

Physical Form

0.84

Tully

QLD

0.85

Fringing Zone

0.80

Pioneer

QLD

0.63

Aquatic Biota

0.86

Burdekin

QLD

0.66

Overall FARWH Score

0.85

Moreton

QLD

0.64

Cooper Creek

QLD

0.68

Catchment

(Note: methods used for each scheme vary
between catchments. Subscores are shown in Appendix 2)

Towards a long-term monitoring program for the Daly
River catchment
Compared to many of Australia’s southern catchments, the Daly River catchment is
currently in good ecological health. However, we are starting to see increased
pressures on the streams in some sub-catchments. Knowing the status of the river’s
health can inform future management and ensure we have the information needed
to avoid reaching a state of degraded river health, now too common in southern
Australia.
The Daly River Management Advisory Committee has asked a technical group to
develop a monitoring plan for the Daly River catchment. This group, known as the
Daly River Monitoring Advisory Group, will prepare a draft monitoring plan for public
discussion, which will build on other consultative work undertaken, for example the
Water Quality Monitoring Framework.
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Ambient water quality: Natural or background water quality in waterways.
Diffuse source: Refers to soluble and particulate material (nutrients, metals and sediment)
that originates from a wide area and is carried by storm runoff to a water course. Examples
are metals carried by storm runoff from urban areas. Also known as a non-point source, the
opposite of a point source.
Ecological Response: A change to the ecosystem that is caused by exposure to stressors.
Hard water: Water with a high mineral content, especially a high amount of calcium or
magnesium ions. Hard waters can occur where water originates in limestone aquifers which
leach calcium. Hard waters are not harmful to humans.
Indicator: An aspect of the environment that is measured to describe the condition of the
system.
Macroinvertebrate (sometimes called ‘water-bugs’): Aquatic macroinvertebrates are
animals that have no backbone, are visible to the naked eye and spend all or part of their life
in water. This diverse group includes insects, crustaceans, worms, and molluscs.
Perennial: Rivers and streams that flow throughout the year.
Phytoplankton: Microscopic algae, which are single-celled aquatic plants.
Point source: Discharge from a single point, such as an outlet pipe. An example is
discharge from a sewage treatment plant.
Pressure: A human activity that has the potential to lead to degradation in river health.
These activities are considered to be risk factors to aquatic ecosystem condition, such as
land clearing, water extraction, agricultural development, increased incidence of fires.
Sewage treatment plant: A facility that processes wastewater and partially removes
materials that degrade water quality.
Stressor: A biophysical intermediary between a pressure and the corresponding ecological
response. They are attributes of the aquatic ecosystem (e.g. nutrients, flow, river bank
stability) that are altered by the pressure and lead to an ecological response.
Soft water: Water with a low mineral content (see also hard water). Rainwater is usually
very soft because it contains few ions.
Water quality objective: Water quality objectives act as local water body guideline levels
and/or reference levels to help guide planning and water management. Water quality
objectives describe the water quality needed to protect beneficial uses identified by the
community.
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Appendix 1: Sub-catchment Monitoring Information

Appendix: Monitoring information for Daly subcatchments.
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Daly River Sub-catchment

Daly River

Nature of system
The Daly River is a perennial system with dry season flows that are
sustained by groundwater inflow from springs and other seepages from
the Oolloo and Tindall aquifers. In the dry season, the river is a series of
shallow pools and faster flowing runs, with occasional areas of rapids.

Main river health issues
•

The Daly River community (Nauiyu Nambiyu) is located in this subcatchment.

•

A large proportion of the catchment is used for conservation and
natural areas with some grazing activities. Some minor water
extraction occurs directly from the river.

•

The Daly is a major recreational fishing area. Two popular fishing
competitions are held here each year.

•

Some parts of the catchment experience frequent dry season fires.
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Daly River Sub-catchment
Sub
- Pressures

Land use

15%
Conservation and Natural Areas
Intensive Uses
Dryland Agriculture
Irrigated Agriculture
Grazing
Wetland

43%
35%
1%
0.4%

6%

Land Clearing

CAP Subcatchment
2

Total Area (km )

8779

Area cleared or
approved for clearing
2
(km )
Percent

632
7.2

Tick/Cross (40%
threshold)

Fire Frequency (2004-2010)

Point
Sources

Daly River

No. of
years
burnt

Area
2
(km )

%

0

1337

15

1

705

8

2

752

8

3

1013

11

4

1430

16

5

1563

18

6

1268

14

7

818

9

There are currently no known point sources of pollution in this sub-catchment.
sub
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RDI

Water extraction in 2010

Daly River Sub-catchment - Pressures

Ground water

Surface water

6

2

7861

155

Current Use (2010)

32.6

75.96

Accuracy of records

42%

33%

Percent of allocation used

<1%

48%

No of extraction licences*
Total groundwater allocation 2010 (ML)

River Disturbance Index = 0.93
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Daly River Sub-catchment - Stressors

ANZECC
Guideline*

Sample
number

Compliance

N/A

(lowland
river)

(Median)

Conductivity range
(µS/cm)

N/A**

416-664

88

Turbidity (NTU)

2-15

4.3

97

pH

6.0-8.0

7.8

58

Dissolved Oxygen (%)

85-120

101

44

NOx (µg N/L)

10

10

100

Ammonia (µg N/L)

10

<1

74

TN (µg N/L)

200-300

60

75

TP (µg P/L)

10

20

84

*

FRP (µg P/L)

4

10

100

*

Indicator and Units

Dry Season Water Quality

Current
condition

Years sampled

2007-2009

No of Sites
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*ANZECC national guidelines may not be applicable to the Daly River system. Local guidelines have not
yet been developed and may supersede national values in the future.
** The guidelines have not been developed for naturally high conductivity waters

River Connectivity

The Daly River sub-catchment has
several large culverts, the Daly River
Crossing at the Daly River community,
Beeboom Crossing downstream of the
Douglas River/Daly River confluence
and Claravale Crossing.
The connection between the river and its
floodplain is currently intact.

Floodplain billabong near Dorisvale Crossing. Photo:
Julia Schult.
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Vegetation

Streamside and aquatic weeds

Streamside

Daly River Sub-catchment - Stressors

Clearing within stream corridors:

Riparian Weeds

Aquatic Weeds

LOW

Common Name

Scientific Name

Bellyache bush*

Jatropha gossypifolia*

Couch grass

Cynodon dactylon

Gamba grass*

Andropogon gayanus*

Mission Grass Annual

Pennisetum pedicellatum

Noogoora Burr**

Xanthium occidentale

Snake weed

Stachytarpheta sp.

Mimosa*

Mimosa pigra

Para grass

Urochloa mutica

Salvinia**

Salvinia natans/S. molesta

*Declared Class A weed
**Declared Class B weed
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Daly River Sub-catchment
Sub
– Ecological Responses

Ecological Responses

Chlorophyll a (µg/L)

Current
condition
(Median)

Sample
number

5

1.5

132

Years sampled

2005/2010

No of Sites
Si

9

Compliance

Biological Health using
AUSRIVAS score.
Site
Band

Macroinvertebrates

Algae

Indicator and Units

ANZECC
Guideline*

DY01

A

DY02

A

DY03

A

* Data collected 2009

Fish

Fish species richness at sites
monitored between 2006 and
2010 (green) and as part of the
2009 FARWH assessment
assessme (red).
Data provided by M. Kennard
(pers. comm.) and Dixon et al.
(2011).
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Daly River Sub-catchment – Ecological Responses

0.30

Fish - Barramundi

Catch per unit effort
(fish/hour)

0.25
0.20
0.15
0.10
0.05
0.00
1980

1985

1990

1995

2000

2005

2010

Barramundi catch during the annual Barra Classic fishing competition has been monitored
since 1985. The graph shows the number of fish caught per angler hour. The trend shows
increasing numbers of fish caught per unit effort, suggesting a rise in barramundi numbers
over the study period

Long-term exploitation rate of recreational barramundi fisheries
Period

Exploitation rate

1991-2000

2.0%

2001-2010

3.3%
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Daly River Sub-catchment
Sub
– Ecological Responses

Saltwater crocodiles (sightings/km)

Daly River freshwater section
(Policeman Crossing to Fergusson River)

Freshwater crocodiles (sightings/km)

Freshwater crocodiles (sightings/km)

Crocodiles

Saltwater crocodiles (sightings/km)

Daly River tidal section
(mouth to Policeman Crossing)

Saltwater crocodile numbers have increased steadily since their protection in 1971 while freshwater
crocodiles started to decrease again in the late 1990s. Higher numbers of saltwater crocodiles mean that
freshwater crocodiles are pushed further upstream. Biennial surveys upstream of the tidal section were
suspended between 1998 and 2008 and recommenced
recommen
in 2009. Graphss adapted from Fukuda and Saalfeld
2010,, Fukuda (unpublished) and Delaney et al. 2010.

Saltwater crocodile basking on the river bank. Photo: Garry Lindner
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Douglas River Sub-catchment

Douglas River

Nature of system
The Douglas River is one of the main tributaries to the Daly and flows
throughout the year. Its upper reaches are characterised by soft waters
from a sandstone aquifer while its lower reaches are supplied by the
harder, more calcium-rich waters of the Tindall aquifer. This aquifer also
supplies other permanent creeks in the sub-catchment, including Hayes
and Middle Creeks.

Main river health issues
• The Douglas River region is a popular recreational area for fishing
and camping. The main land use is grazing with some irrigated and
dryland agriculture and forestry. There is currently no urban centre in
the region; however, planning for the future town of Fleming has
begun.
• Elevated nitrate concentrations have been found in the lower reaches
of the Douglas River. The source of the nitrate is as yet unknown but
is present in the Tindall groundwater inflow to the river.
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Douglas River Sub-catchment
Sub
- Pressures

Land use

0.3%

7% 1%

5%

Conservation and Natural Areas

1%

Intensive Uses
Dryland Agriculture
Irrigated Agriculture

86%

Grazing
Wetland

Douglas
River

CAP Sub-catchment
catchment
2

Land Clearing

Total Area (km
km )
Area cleared or
approved for clearing
2
(km )
Percent

313
15.9

Tick/Cross (40%
threshold)

Fire Frequency (2004-2010)

No. of
years
burnt

Area
2
(km )

Percent

0

193

10

1

336

17

2

486

25

3

394

20

4

212

11

5

182

9

6

114

6

7

49

2

1966

100

Total

Point
Sources

1964

There are currently no known point sources of pollution in this sub-catchment.
sub
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RDI

Water extraction in 2010

Douglas River Sub-catchment - Pressures

Ground
water

Surface
Water

2

2

1731.5

97.2

133.2

7.07

Accuracy of records

83%

33%

Percent of allocation used

7.6%

7.2%

No of extraction licences*
Total groundwater allocation (ML)
Current Use (ML)

River Disturbance Index = 0.90

The Douglas River between Depot Creek and the Oolloo Rd crossing (site DG 02). Pandanus spiralis
is overhanging the creek banks and Melaleuca trees line the edge of the water. Photo: Ian Dixon.
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Douglas River Sub-catchment - Stressors

ANZECC
Guideline*
(lowland
river)

Current
condition
(Median)

Sample
number

Compliance

Conductivity range
(µS/cm)

N/A

146-886

25

N/A

Turbidity (NTU)

2-15

3.2

63

pH

6.0-8.0

7.9

26

Dissolved Oxygen (%)

85-120

82

25

NOx (µg N/L)

10

13

31

Ammonia (µg N/L)

10

8

18

TN (µg N/L)

200-300

145

16

TP (µg P/L)

10

15

27

FRP (µg P/L)

4

6
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Dry Season Water Quality

Indicator and Units

Years sampled

*
*

*
*

2007-09

No of Sites

8

Vegetation

Streamside and
aquatic weeds

Streamside

River
Connectivity

*ANZECC national guidelines may not be applicable to the Daly River system. Local guidelines have not
yet been developed and may supersede national values in the future

There are no major in-stream structures that
prevent fish movement all year in this subcatchment. A weir is present on the Douglas
River downstream of the Douglas-Daly
caravan park. Smaller structures such as
culverts and causeways are common.

Clearing within stream corridors:

Riparian Weeds

Medium

Common Name
Gamba grass*

Scientific Name
Andropogon gayanus

Guinea grass

Panicum maximum

Mission Grass (annual)

Pennisetum pedicellatum

Olive Hymenachne**

Hymenachne amplexicaulis

*Declared Class A weed
**Declared Class B weed
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Douglas River Sub-catchment
Sub
– Ecological Responses

Algae

Indicator and Units

ANZECC
Guideline*

Current
condition
(Median)

Sample
number

5

0.9

33

Chlorophyll a (µg/L)
Years sampled

Compliance

2005

No of Sites

8

Macroinvertebrates

Biological Health using
AUSRIVAS score.
Site

Band

DG01

A

DG02

A

DP01

B

HY01

A

HY02

A

MD01

A

Data collected 2009

Fish

•

Fish species richness at sites monitored between 2006 and 2010 (green) and as part of the
2009 FARWH assessment (red). Data provided by M. Kennard (pers. comm.) and Dixon et al.
(2011).
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Fergusson River Sub-catchment

Fergusson River and Dead Horse Creek

Nature of system
The Cullen, Edith and Fergusson Rivers are the main rivers of the Fergusson
River sub-catchment. The lower Fergusson River and Edith River are the major
perennial water courses, though flows at the end of the dry season can be very
low. Other water courses stop flowing in the dry season, sometimes becoming
a series of disconnected pools.
Main river health issues
• The township of Pine Creek is the largest centre and is located in the
northeast of the sub-catchment. The town’s sewage treatment plant
discharges treated effluent to Pine Creek only during high flows in the wet
season.
•

Copperfield Creek Dam supplies drinking water to the township of Pine
Creek. It is located on a tributary of the creek and water is pumped to the
dam from wet season stream flows. It would be expected to have minimal
ecological impact in the catchment.

•

The Fergusson River catchment contains the former goldfields with a
number of disused mines and dams. The Mt Todd gold mine is located in
this sub-catchment. Wet season discharges from the mine are regulated
by a discharge licence from NRETAS.

•

Fire frequencies in the catchment have been high in the past with over
40% of the catchment burnt five times or more in seven years.
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Fergusson River Sub-catchment
Sub
- Pressures

Conservation and Natural Areas
Intensive Uses
Dryland Agriculture
Irrigated Agriculture
Grazing
Wetland

23%
2%
1%
74%

Land Clearing

Land use

0.3%

Fergusson
River

Dead
Horse
Creek

4,787

278

Area cleared
2
(km )*

73

8.9

Percent

1.5

3.2

2

Total Area (km )

Compliance with
40% threshold
*or approved for clearing

Point Sources

Fire Frequency (2004-2010)

No. of
years
burnt

Area
2
(km )

Percent

0

152

3

1

259

5

2

517

10

3

915

18

4

1
1,034

20

5

1
1,026

20

6

800

16

7

371

7

The release of polluted water from Mt
Todd gold mine is regulated by a
discharge licence from NRETAS. As part
of the licence conditions, the mine
operatorr conducts regular monitoring of
water quality and aquatic fauna along the
Edith River.
The Pine Creek sewage treatment plant
discharges treated effluent to Pine Creek
only during the wet season.
season Treated
effluent is re-used
used on township ovals
during the dryy season.

Images: Google Earth
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RDI

Water extraction in 2010

Fergusson River Sub-catchment - Pressures

Ground
water

Surface
Water

No of extraction licences*

2

5

Total groundwater allocation (ML)

78

764

Current Use (ML)

49.9

76.3

Accuracy of use records

92%

80%

Percent of allocation used

64%

10%

River Disturbance Index = 0.96

Electro-fishing is a technique used for fish research and monitoring. The fish are temporarily stunned
by an electrical current and can be easily collected and identified before they are released back into the
water. Photo: M. Kennard
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Fergusson River Sub-catchment - Stressors

ANZECC
Guideline*

Current
condition

Sample
number

Compliance

Conductivity range (µS/cm)

N/A**

18

1

N/A

Turbidity (NTU)

2-15

4.8

6

pH

6.0-8.0

6.7

1

Dissolved Oxygen (%)

85-120

88

1

NOx (µg N/L)

10

1

3

Ammonia (µg N/L)

10

No data

No data

TN (µg N/L)

200-300

No data

No data

TP (µg P/L)

10

6

3

FRP (µg P/L)

4

3

3

Dry Season Water Quality

Indicator and Units

Years sampled

2009

No of Sites

2

**ANZECC national guidelines may not be applicable to the Daly River system. Local guidelines have not
yet been developed and may supersede national values in the future.
** The guidelines have not been developed for naturally high conductivity waters

Metal concentrations in the Edith River at Stuart Highway crossing downstream of Mt
Todd mine. Data provided by Dept of Resources (Mines)
Indicator (µg/L)

ANZECC
Guideline*

Current
condition
(Median)

Sample
number

Aluminium

55

119

23

Arsenic

24

0.575

6

Cadmium

0.2

0.14*

21

Chromium

1

0.75

2

Copper

1.4

6.25

23

Lead

3.4

0.35

4

1900

70.2

7

Mercury

0.6

0.1

2

Nickel

11

1.95

7

Selenium

11

1

2

0.05

0.05

2

8

14.75

22

Manganese

Silver
Zinc
Years sampled

2002-2010

No of Sites

1

*Guidelines may be superseded by locally derived values in the future
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Compliance

Fergusson River Sub-catchment - Stressors

Vegetation

Streamside and aquatic weeds

Streamside

River Connectivity

Copperfield reservoir supplies drinking
water to the township of Pine Creek. The
dam is located on a small tributary of
Copperfield Creek and water can be
pumped to the dam from Copperfield
Creek in the wet season if necessary. The
dam’s impact on river connectivity is
negligible.
Image: Google Earth

Clearing within stream corridors:

Riparian Weeds

LOW

Common Name

Scientific Name

Burrs

Xanthium strumarium

Couch grass

Cynodon dactylon

Gamba grass*

Andropogon gayanus

Merremia

Merremia dissecta

Mission Grass Perennial**

Pennisetum polystachion

Noogoora Burr**

Xanthium occidentale

Passionfruit

Passiflora foetida

*Declared Class A weed
**Declared Class B weed

49

Algae

Fergusson River Sub-catchment
Sub
– Ecological Responses

There are no algall monitoring data available for the reporting period (2006-2010)
(200

Biological Health using AUSRIVAS
score.

Macroinvertebrates

Site

Band

DA61*

X

ED01**

A

FP01**

A

* Data collected 2007

Fish

*** Data collected 2009

Fish species richness at sites monitored between 2006 and 2010 (green) and as part of the
2009 FARWH assessment (red). Data provided by M. Kennard (pers. comm.) and Dixon et al.
(2011).
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Flora River and Limestone Creek Sub-catchment

Flora River and Limestone Ck

Nature of system
The Flora River is one of the main tributaries to the Daly River system. The
confluence of the Flora and Katherine Rivers marks the start of the Daly
River itself. In the dry season flow supplied by groundwater from the Tindall
aquifer is sustained in the lower reaches of the Flora River, while
Limestone Creek does not continue to flow all year.

Main river health issues
• Grazing under natural vegetation is the main land use in the region and
affects most areas of the sub-catchment. There are no urban centres
or point sources of pollution in this sub-catchment. Land clearing is low
in the catchment overall, however, most of the clearing has occurred in
the Limestone Creek sub-catchment.
• Bellyache bush is a major weed of riparian areas of this catchment
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Flora River Sub-catchment
Sub
- Pressures

Land use

8%

0.4%

Conservation and Natural Areas
Intensive Uses

3%

Dryland Agriculture
Irrigated Agriculture
Grazing

89%

Wetland

Flora
River

Limeston
e Creek

Total Area (km
km )

6,737

1,275

Area cleared or
approved for
2
clearing (km )

244

209

Percent

3.6

16.4

CAP Subcatchment

Land Clearing

2

Compliance (40%
threshold)

Fire Frequency (2004-2010)

No. of
years
burnt

Area
2
(km )

Percent

0

715

9

1

955

12

2

1,415

18

3

1,849

23

4

1,653

21

5

1,136

14

6

290

4

7

7

0

8020

100

There are currently no known point sources of pollution in this sub-catchment
sub

There are no extraction licences in this
sub-catchment
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RDI

Water
extraction
in 2010

Point
Sources

Total

River Disturbance Index = 0.91
0.

Flora River Sub-catchment - Pressures

ANZECC
Guideline*
(lowland
river)

Current
condition
(Median)

Sample
number

Compliance

Conductivity range
(µS/cm)

N/A

38-1328

5

N/A

Turbidity (NTU)

2-15

1.4

4

6.0-8.0

7.6

5

Dissolved Oxygen (%)

N/A

83

5

NOx (µg N/L)

10

3

7

Ammonia (µg N/L)

10

<5

4

TN (µg N/L)

200-300

80

4

TP (µg P/L)

10

15

7

*

FRP (µg P/L)

4

6

7

*

Dry Season Water Quality

Indicator and Units

pH

Years sampled

N/A

2008-2009

No of Sites

5

Vegetation

aquatic weeds

Streamside and

Streamside

River
Connectivity

*ANZECC national guidelines may not be applicable to the Daly River system. Local guidelines have
not yet been developed and may supersede national values in the future.

There are no major in-stream structures that prevent fish movement in this subcatchment. Smaller structures such as culverts and causeways are common.
Tufa dams, a limestone formation found on the Flora River, form a natural barrier to
fish migration.

Clearing within stream corridors:

Riparian Weeds

LOW

Common Name

Scientific Name

Bellyache bush*

Jatropha gossypifolia

Couch grass

Cynodon dactylon

Noogoora burr**

Xanthium occidentale

Parkinsonia*

Parkinsonia aculeata

Paddy’s lucerne**

Sida rhombifolia

*Declared Class A weed
**Declared Class B weed
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Algae

Flora River Sub-catchment
Sub
– Ecological Responses

There are no algall monitoring data available for the reporting period (2006-2010)
(200

Biological Health using
usin AUSRIVAS
score.

Macroinvertebrates

Site

Band

SC01

A

FL0

A

FL02

B

Fish

* Data collected 2009

Fish species richness at sites monitored between 2006 and 2010 (green) and as part of the
2009 FARWH assessment (red). Data provided by M. Kennard (pers. comm.) and Dixon et al.
(2011).
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Green Ant Creek Sub-catchment

Green Ant Creek

Nature of system
Green Ant Creek is a perennial tributary of the Daly that drains a small subcatchment in the northern part of the Daly Catchment. Green Ant Creek
meets the Daly River downstream of the Douglas-Daly confluence.

Main river health issues
• A large proportion of the Green Ant Creek catchment was cleared in
the 1980s predominantly for cattle grazing. Clearing was undertaken
before native vegetation clearing guidelines and extended into the
streamside vegetation.
• Cattle access to the creeks has the potential to impact water quality
and river vegetation, and most likely contributes to the low AUSRIVAS
band B scores for macroinvertebrate assemblages.
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Green Ant Creek Sub-catchment
Sub
- Pressures

0%

Land use

2%

Conservation and Natural Areas
Intensive Uses
Dryland Agriculture
Irrigated Agriculture
Grazing
Wetland

46%
52%

Land Clearing

CAP Sub-catchment
catchment

Green Ant
Creek

2

Total Area (km
(
)

914

Area cleared or
approved for
2
clearing (km
km )

542

Percent

59.3

Compliance (40%
threshold)

2

%

0

119

13

1

353

39

2

169

18

3

122

13

4

39

4

5

35

4

6

67

7

7

10

1

There are currently no known point sources of pollution in this sub-catchment

There are currently no extraction licences in this sub-catchment
catchment

RDI

Point
Sources

Area (km )

Water
extraction

Fire Frequency (2004-2010)

No. of
years burnt

River Disturbance Index = 0.82
0.
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Green Ant Creek Sub-catchment - Stressors

Dry Season Water Quality

Indicator and Units

ANZECC
Guideline*

Current
condition
(Median)

Sample
number

Compliance
N/A

Conductivity range (µS/cm)

N/A**

155-641

50

Turbidity (NTU)

2-15

3

71

pH

6.0-8.0

8

54

Dissolved Oxygen (%)

85-120

75

51

NOx (µg N/L)

10

8

33

Ammonia (µg N/L)

10

No data

No data

TN (µg N/L)

200-300

No data

No data

TP (µg P/L)

10

7

33

FRP (µg P/L)

4

5

33

Years sampled

*

*

2009

No of Sites

14

*ANZECC national guidelines may not be applicable to the Daly River system. Local guidelines have not
yet been developed and may supersede national values in the future.

Streamside and
aquatic weeds

Streamside
Vegetation

River Connectivity

** The guidelines have not been developed for naturally high conductivity waters

A weir on Green Ant Creek and culverts
further upstream restrict dry season fish
movement. Photo: David Wilson

Clearing within stream corridors:

Riparian Weeds

High

Common Name

Scientific Name

Bellyache Bush*

Jatropha gossipifolia

Gamba Grass*

Andropogon gayanus

Mission Grass (annual)

Pennisetum pedicellatum

Morning Glory

Ipomoea pes-tigridis

Noogoora Burr**

Xanthium occidentale

*Declared Class A weed
**Declared Class B weed
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Algae

Green Ant Creek Sub-catchment
Sub
– Ecological Responses

There are no algal monitoring data available
available for the reporting period (2006-2010)
(200
Biological Health using
AUSRIVAS score.
Site
Band

Macroinvertebrates

GA05
GA04
SN05
SN04
GT04
GT02
GA03
SN02
SN03
GT03
SN01
GA02
GA01
GT01

A
B
B
B
B
B
A
B
B
B
A
B
B
B

Fish

* Data collected 2009

Fish species richness at sites monitored between 2006 and 2010 (green) and as part of the
2009 FARWH assessment (red). Data provided by M. Kennard (pers. comm.) and Dixon et al.
(2011).
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Katherine River Sub-catchment

Katherine River

Nature of system
The Katherine River is the largest perennial tributary to the Daly. The subcatchment contains the spectacular Katherine Gorge where the river has cut
deeply into the sandstone. During the dry season, flow in the upper reaches of
the Katherine River and other streams is supplied from a sandstone aquifer with
‘soft’ (low pH, low conductivity) water. However, downstream of Knotts Crossing
‘hard’ (high pH, high conductivity) groundwater from the Tindal limestone
aquifer enters the river to increase flow and change the water quality to contain
elevated calcium bi-carbonate.
Main river health issues
•

The township of Katherine is the biggest urban centre in the Daly River
catchment and potentially a localised source of urban water pollution.
Discharge from the Katherine sewage plant enters the river downstream of
the town only during the wet season and is quickly diluted. Discharge is
only permitted after a certain river flow has been reached.

•

Donkey Camp Pool on the Katherine River supplies raw drinking water for
the Katherine township.

•

The weir at Donkey camp pool is the largest in-stream structure in the Daly
catchment and prevents the movement of fish and turtles during the dry
season.

•

Water extraction from the Tindal aquifer for irrigation and other uses has
the potential to impact on dry season flows in the Katherine River
downstream of Knotts Crossing.

•

Traces of herbicide have been detected in the lower reaches of the
Katherine River
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Katherine River Sub-catchment
Sub
- Pressures

0.4%

Land use

1%

2%

0.3%
Conservation and Natural Areas
Intensive Uses
Dryland Agriculture
Irrigated Agriculture
Grazing
Wetland

12%

84%

CAP Sub-catchment
catchment
2

Land Clearing

Total Area (km )
Area cleared or
approved for clearing
2
(km )
Percent

Katherine
River

17- Mile
Creek

9,569

696

495

0

5.2

0

Compliance with
40% threshold

Fire Frequency (2004-2010)

No. of
years
burnt
0
1
2
3
4
5
6
7

2

Area (km )

640
950
1,880
880
2,710
710
2,360
360
1,140
140
510
120

Percent
(%)
6
9
18
26
23
11
5
1

Point
Sources

One of the catchment’s two sewage
treatment plants is located in Katherine. The
plant discharges treated effluent to the
Katherine River only during the wet season.
Sewage effluent discharge is regulated by a
discharge licence
ce issued by NRETAS to the
Power Water Corporation which is required to
conduct water quality and biological
monitoring upstream and downstream of their
discharge sites. Photo: Julia
J
Schult
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RDI

Water
extraction

Katherine River Sub-catchment - Pressures

Ground
Water

Surface
Water

No of extraction licences*

92

17

Total water allocation (ML)

47,658

7,148

Current water use (ML)

14,592

2,840

Accuracy of use records

90%

59%

Percentage of allocation used

31%

40%

River Disturbance Index = 0.97
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Katherine River Sub-catchment - Stressors

Katherine River sub-catchment water quality (waters of sandstone origin)
ANZECC
Guideline*
(upland)

Current
condition
(Median)

Sample
number

20-250

<50

45

Turbidity (NTU)

2-15

2.6

55

pH

6-7.5

7.1

5

90-120

96

5

NOx (µg N/L)

30

<1

22

Ammonia (µg N/L)

6

<5

21

TN (µg N/L)

150

121

23

TP (µg P/L)

10

5

25

FRP (µg P/L)

5

3

5

Indicator and Units

Conductivity range (µS/cm)

Dry Season Water Quality

Dissolved Oxygen (%)

Years sampled

Compliance

2006-2009

No of Sites

5

Katherine River sub-catchment water quality (waters of limestone origin)
ANZECC
Guideline*
(lowland)

Current
condition
(Median)

Sample
number

Compliance

Conductivity range (µS/cm)

N/A**

100-710

93

N/A

Turbidity (NTU)

2-15

2.8

120

pH

6-8

7.7

54

85-120

90

43

NOx (µg N/L)

10

77

85

Ammonia (µg N/L)

10

<5

53

TN (µg N/L)

300

140

34

TP (µg P/L)

10

10

65

FRP (µg P/L)

4

5

66

Indicator and Units

Dissolved Oxygen (%)

Years sampled

2006-2010

No of Sites

16

*ANZECC national guidelines may not be applicable to the Daly River system. Local guidelines have not
yet been developed and may supersede national values in the future.
** The guidelines have not been developed for naturally high conductivity waters
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Katherine River Sub-catchment - Stressors

Herbicide monitoring 2011.

Water Quality – herbicides

Estimated concentrations (ng/L)

ANZECC
guideline
value

Upstream

Downstream

(Donkey Camp
Pool)

(Kath. R. bridge to
Galloping Jacks)

Atrazine

0.00

0.31

93

Atrazine desethyl

0.00

1.13

120

Hexazinone

0.00

0.11

34

Simazine

0.00

0.09

65

Tebuthiuron

0.00

0.31

66

No of Sites

1

3

Chemical name*

Years sampled

Compliance

2011

*Other herbicides were monitored but not detected. Pesticide and PAH data were not available at the
time of printing. For full details see Schult (2012).

Streamside and aquatic weeds

Streamside
Vegetation

River Connectivity

The weir at Donkey Camp Pool, which
supplies raw drinking water to the town
of Katherine, is the largest in-stream
structure in the Daly catchment. During
the dry season the weir prevents the
movement of fish and other fauna
upstream, but is ‘flooded’ during the
wet season. Photo: Donkey Camp
weir. By Julia Schult

Clearing within stream corridors:

Riparian Weeds

LOW

Common Name

Scientific Name

Athel Pine**

Tamarix aphylla

Bellyache Bush*

Jatropha gossypifolia

Calopo

Calopogonium mucunoides

Castor Oil Plant**

Ricinus communis

Merremia

Merremia dissecta

Mission Grass (annual)

Pennisetum pedicellatum

Noogoora Burr**

Xanthium occidentale

Paddy’s Lucerne**

Sida rhombifolia

*Declared Class A weed
**Declared Class B weeds
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Katherine River Sub-catchment
Sub
– Ecological Responses
Response

Algae

Symbol
(from
DHRC)

Indicator and Units

Chlorophyll a (µg/L)

ANZECC
Guideline*
5

Years
rs sampled

Current
condition
(Median)

Sample
number

1.2

81

Compliance

2005/2006

No of Sites

9

Biological Health using AusRivAS
A
score.
Site

Macroinvertebrates

KA01
KA02
KA03
KA04
KA05
KA06
SM01
ME01
K1*
K2*

Band
A
B
A
A
A
A
B
A
B
A

Data collected 2009

Fish

*Data collected by PWC 2007

Fish species richness at sites monitored between 2006 and 2010 (green) and as part of the
2009 FARWH assessment (red). Data provided by M. Kennard (pers. comm.) and Dixon et al.
(2011).
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King and Dry Rivers Sub-catchment

King & Dry Rivers

Nature of system
The King and Dry River sub-catchment is remote and difficult to
access during the wet season. Despite the large size of the subcatchment, the rivers cease to flow in most dry seasons and do not
contribute water to dry season flows in the Katherine and Daly. Unlike
other rivers in the catchment, water from the King River seeps into the
groundwater table in the dry season so that the river loses water to
the groundwater aquifer.

Main river health issues
The main land uses in the King and Dry River sub-catchment are
conservation and grazing of natural vegetation. No point sources of
pollution exist in this catchment. There is little clearing and few
streamside weeds are present.
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King and Dry Rivers Sub-catchment
Sub
- Pressures

Land use

2%
Conservation and Natural Areas
Intensive Uses
Dryland Agriculture
Irrigated Agriculture
Grazing
Wetland

28%
0.3%
70%

0.4%

King and
Dry
Rivers

CAP Sub-catchment
catchment

Land Clearing

Area cleared or
approved for clearing
(ha)
Percent

176

1.6

Compliance with 40%
threshold

Fire Frequency (2004-2010)

No. of
years
burnt
0
1
2
3
4
5
6
7

Point
Sources

11,013

Total Area (ha)

2

Area (km )

Percent

2341

21

2041

18

2424

22

2585

23

1122

10

375

3

124

1

24

0

There are currently no known point sources of pollution in this sub-catchment
sub
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Water
extraction

King and Dry Rivers Sub-catchment - Pressures

Ground
water

Surface
Water

5

0

Total groundwater allocation (ML)

3,373

N/A

Current Use (ML)

2,399

N/A

Accuracy of use records

98%

N/A

No of extraction licences

RDI

Percent of allocation used

71%

River Disturbance Index = 0.92
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N/A

King and Dry Rivers Sub-catchment - Stressors

ANZECC
Guideline*
(lowland
river)

Current
condition
(Median)

Sample
number

Compliance

Conductivity range
(µS/cm)

N/A**

49-538

3

N/A

Turbidity (NTU)

2-15

2.1

5

pH

6.0-8.0

8

3

Dissolved Oxygen (%)

85-120

102

3

NOx (µg N/L)

10

3

2

Ammonia (µg N/L)

10

No data

TN (µg N/L)

200-300

no data

TP (µg P/L)

10

12

1

*

FRP (µg P/L)

4

7

2

*

Dry Season Water Quality

Indicator and Units

Years sampled

2008-09

No of Sites

3

*ANZECC national guidelines may not be applicable to the Daly River system. Local guidelines have not
yet been developed and may supersede national values in the future.

Streamside and
aquatic weeds

Streamside
Vegetation

River
Connectivity

** The guidelines have not been developed for naturally high conductivity waters

There are no major in-stream structures that prevent fish movement all year in this
sub-catchment. Smaller structures such as culverts and causeways are common.

Clearing within stream corridors:

LOW

Streamside (Riparian) and Aquatic Weeds
Riparian Weeds

Common Name

Scientific Name

Couch Grass

Cynodon dactylon

Mission Grass Annual

Pennisetum pedicellatum
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Algae

King and Dry
ry Rivers Sub-catchment
Sub
– Ecological Responses
Response

There are no
o algae monitoring data available for the reporting period (2006-2010)
(200

Macroinvertebrates

Site

Band

KG01*

A

K3**

B

K4**

A

*Data collected 2009

Fish

**Data collected by PWC
2007

Fish species richness at sites monitored between 2006 and 2010 (green)
(green) and as part of the
2009 FARWH assessment (red). Data provided by M. Kennard (pers. comm.) and Dixon et al.
(2011).
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Stray Creek Sub-catchment

Stray Creek

Nature of system
Stray Creek is a perennial creek in the north of the Daly catchment
adjacent to the Douglas River sub-catchment. Groundwater from the
Oolloo and Tindal aquifers supply the creek during the dry season. The
creek joins the Daly River between the Oolloo and Dorisvale Crossings.

Main river health issues
•

Stray Creek is an area of relatively recent agricultural development.
Subdivision of this area started in the early 2000s and large areas of
native vegetation have since been cleared for roads and agriculture.
Forestry is one of the main industries in the sub-catchment along
with grazing and horticulture.

•

Streamside weeds are common in the catchment.
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Land use

Stray Creek Sub-catchment
Sub
- Pressures

18%

Conservation and Natural Areas
Intensive Uses
Dryland Agriculture
Irrigated Agriculture
Grazing
Wetland

2%

9%
71%

Land Clearing

CAP Sub-catchment
catchment
2

Stray
Creek

Total Area (km )

1,216

Area cleared or
approved for
2
clearing (km )

179

Percent

14.7

Compliance with
40% threshold

Percent

0

242

20

1

286

23

2

165

14

3

161

13

4

124

10

5

102

8

6

99

8

7

38

3

There are currently no known point sources of pollution in this sub-catchment
sub

There are no extraction licences
li
in this sub-catchment.

RDI

Point
Sources

Area (km2)

Water
extraction

Fire Frequency (2004-2010)

No. of
years
burnt

River Disturbance Index = 0.92
0.
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Stray Creek Sub-catchment - Stressors

ANZECC
Guideline*
(lowland
river)

Current
condition
(Median)

Sample
number

Compliance

Conductivity range
(µS/cm)

N/A**

16-749

9

N/A

Turbidity (NTU)

2-15

3.2

13

pH

6.0-8.0

8

9

Dissolved Oxygen (%)

85-120

93

9

NOx (µg N/L)

10

5

8

Ammonia (µg N/L)

10

2

4

TN (µg N/L)

200-300

60

6

TP (µg P/L)

10

15

10

*

FRP (µg P/L)

4

6

8

*

Dry Season Water Quality

Indicator and Units

Years sampled

2008-09

No of Sites

3

Streamside
Vegetation

River
Connectivity

*ANZECC national guidelines may not be applicable to the Daly River system. Local guidelines have not
yet been developed and may supersede national values in the future.
** The guidelines have not been developed for naturally high conductivity waters

There are no major in-stream structures that prevent fish movement all year in this
sub-catchment. Smaller structures such as culverts and causeways are common.

Clearing within stream corridors:

LOW
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Stray Creek Sub-catchment - Stressors

Streamside and aquatic weeds

Riparian Weeds

Aquatic Weeds

Common Name

Scientific Name

Bellyache Bush*

Jatropha gossypifolia*

Calopo

Calopogonium mucunoides

Couch Grass

Cynodon dactylon

Devils Claw*

Martynia annua

Gamba Grass*

Andropogon gayanus*

Guinea Grass

Megathyrsus maximus

Merremia

Merremia dissecta

Mission Grass (annual)

Pennisetum pedicellatum

Mission Grass **(perennial)

Pennisetum polystachion

Morning Glory

Ipomoea triloba

Noogoora Burr**

Xanthium occidentale

Parkinsonia**

Parkinsonia aculeata

Passionfruit

Passiflora foetida

Mimosa*

Mimosa pigra*

Salvinia

Salvinia molesta*

*Declared Class A weed
**Declared Class B weed

Stray Creek. Photo: David Wilson.
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Algae

Stray Creek Sub-catchment
Sub
– Ecological Responsess

There are no algae monitoring data
data available for the reporting period (2006-2010)
(200

Macroinvertebrates

Biological Health using
AUSRIVAS score.
Site
ST012009

A

Band

ST022009

A

ST032009

B

Fish

* Data collected 2009

Fish species richness at sites monitored between 2006 and 2010 (green)
(green) and as part of the
2009 FARWH assessment (red). Data provided by M. Kennard (pers. comm.) and Dixon et al.
(2011).
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Western Sub-catchments

Western sub-catchments:
Hayward, Chilling, Fish, Bamboo and Bradshaw
Creeks

Nature of system
The streams of the western sub-catchments of the Fish River, Hayward,
Chilling, Bamboo and Bradshaw Creeks only flow during the wet season.
The catchments are largely undeveloped, remote and inaccessible.

Main river health issues
•

The main land use in the western sub-catchments is cattle grazing.

•

The area is remote and inaccessible and data collection has been
sparse because of the lack of perennial streams.

•

Land clearing is minimal in the area but dry season fires are
frequent.
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0.4%

CAP Subcatchment
Total Area
2
(km )
Area cleared
or approved
for clearing
2
(km )
Percent
Compliance
with 40%
threshold

109

1181

1241

1748

472

0

12.1

1.36

0

18.9

0

1

<1

0

4

2

Percent

0

45

1

1

121

2

2

372

7

3

1,021

19

4

1,568

30

5

1,316

25

6

628

12

7

177

3

There are currently no known point sources of pollution in this sub-catchment
sub

There are no extraction licences in this sub-catchment

RDI

Point
Sources

Area (km )

Water
extraction

Fire Frequency (2004-2010)

No. of
years
burnt

Hayward

59%

Fish

0.2%

Chilling

29%

Bradshaw

11%

Bamboo

Conservation and Natural Areas
Intensive Uses
Dryland Agriculture
Irrigated Agriculture
Grazing
Wetland

Land Clearing

Land use

Western Sub-catchments
Sub
- Pressures

River Disturbance
rbance Index = 0.94
0.
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Streamside and aquatic
weeds

Streamside
Vegetation

River
Connectivity

Dry Season
Water Quality

Western Sub-catchments - Stressors

There is no dry season water quality monitoring data available for the reporting
period (2006-2010). Streams in this catchment are seasonal and most stop flowing in
the dry season.

There are no major in-stream structures that prevent fish movement all year in this
sub-catchment. Smaller structures such as culverts and causeways are common.

Clearing within stream corridors:

Riparian Weeds

Aquatic Weeds

LOW

Common Name
Burrs

Scientific Name
Xanthium sp.

Couch Grass

Cynodon dactylon

Gamba Grass*

Andropogon gayanus*

Mission Grass (perennial)**

Pennisetum polystachion

Mimosa*

Mimosa pigra

*Declared Class A weed
**Declared Class B weed
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There are no algae monitoring data available for the reporting period (2006-2010)
(200

No macroinvertebrate monitoring data available for the reporting period

Fish

Macroinvertebrates

Algae

Western Sub-catchments
Sub
– Ecological Responses

Fish species richness at sites monitored
monitored between 2006 and 2010 (green) and as part of the
2009 FARWH assessment (red). Data provided by M. Kennard (pers. comm.) and Dixon et al.
(2011).
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Appendix 2

Appendix 2. FARWH scores for selected northern
Australian catchments
Table 21. Current era (2008–09) assessment for Qld FARWH trial Surface Water
management Areas (SWMA)
Pioneer
SWMA

Burdekin
SWMA

Moreton
SWMA

Tully
SWMA

Cooper
Creek
SWMA

Fringing Zone

0.61

0.56

0.41

0.86

0.90

Catchment Disturbance

0.62

0.56

0.66

0.82

0.47

Aquatic Biota

0.82

0.89

0.72

0.83

0.67

Water Quality and Soils

0.84

0.86

0.75

0.85

0.86

Hydrological Disturbance

0.33

0.48

0.58

N/A

N/A

Physical Form

0.96

0.86

0.97

0.90

0.70

Overall score

0.63

0.66

0.64

0.85

0.68

Theme scores for trial SWMAs in Western Australia and the NT (Dixon et al. 2011).
Theme

Daly

Fitzroy

Darwin
Harbour

Ord

Catchment Disturbance

0.80

0.71

0.87

0.85

Hydrological disturbance

0.96

0.98

0.84

0.81

Water Quality

0.96

0.71

0.89

0.74

Physical Form

0.84

0.85

0.95

0.73

Fringing Zone

0.80

0.72

0.84

0.87

Aquatic Biota

0.86

0.90

0.67

0.85

Overall FARWH Score

0.85

0.78

0.82

0.80
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