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Key Points

e Low rainfall from August to November 2024 resulted in all of the Intersecting Streams
ceasing to flow through this period. Localised rainfall in December resulted in a resumption
of flow. Major flooding in western Queensland in March and April 2025 resulted in major

flooding in the Warrego and Paroo rivers.

e The water quality index (WaQl) indicated that all 6 monitoring sites in the Intersecting
Streams rated moderate. The WaQl score for 5 sites increased and one site showed minimal
change.

e All of the Intersecting Streams sites had a 95" percentile electrical conductivity below their
respective Basin Plan agriculture and irrigation salinity targets. The Naran, Culgoa and
Warrego rivers all exceeded both the median and 80" percentile Basin Salinity Management
Strategy End-of-Valley salinity targets. Cuttaburra Creek exceeded the 80" percentile
target. Flooding resulted in salt loads above the targets in the Warrego River and Cuttaburra
Creek.

e No red alert recreation warnings were issued for blue-green algae and there were no reports
of fish deaths in the 2024-2025 water year.

The water quality data used in this report is collected on a monthly frequency at 6 sites for the
Intersecting Streams water quality monitoring program. This program is responsible for collecting,
analysing and reporting the ambient water quality condition of rivers in the Intersecting Streams on
behalf of the Dumaresg-Barwon Border Rivers Commission. This annual report summarises the
surface water quality data collected in the Intersecting Streams valley from July 2024 to June 2025.
The location of monitoring sites is shown in Figure 1.
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Figure 1: Location of routine water quality monitoring sites in the NSW Intersecting Streams

Table 1: Site information for each monitoring site in the Intersecting Streams catchment. Refer to Figure 1 and site

numbers for the location of each site

Site number _[Sitename _____________|WaterQualityZone ____________[Stationnumber |
1 Narran River at New Angledool Intersecting Streams lowlands 422012
2 Bokhara River at Goodooga Intersecting Streams lowlands 422014
3 Birrie River near Goodooga Intersecting Streams lowlands 422013
4 Culgoa River at Brenda Intersecting Streams lowlands 422015
5 Warrego River at Fords Bridge Bywash Intersecting Streams lowlands 423002
6 Paroo River at Willara Crossing Paroo lowlands 424002

Catchment description

The Intersecting Streams catchment is in northwestern NSW and covers an area of approximately

120,000 km?. The area comprises 6 catchments. The Yanda Creek catchment occurs entirely within

NSW and is located to the south of the Darling River. The other 5 water sources originate in

Queensland and flow across the border into NSW. These are the Narran, Culgoa, Moonie, Warrego
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and Paroo rivers. The Intersecting Streams are characterised by low relief with elevations ranging
from 100 to 300 metres above sea level.

The Intersecting Streams consists of ephemeral streams and wetlands. Three of the wetlands in the
Intersecting Streams are listed as Ramsar sites. The terminal Narran Lake, at the end of the Narran
River system, is listed under the Ramsar Convention for international ecological importance. One
section of the site was listed in 1999, and a further 3,104 hectares was added in 2016. It now covers
a total area of 8,447 hectares and comprises the whole floodplain area within Narran Lake Nature
Reserve. The Paroo River wetlands Ramsar site consists of two parts: Nocoleche Nature Reserve
(71133 hectares) near Wanaaring and the Peery Lake section of Paroo-Darling National Park (67,171
hectares) near White Cliffs. The Paroo River is considered the last free-flowing river in the Murray-
Darling Basin and is protected through an inter-governmental agreement between NSW and

Queensland.

Land use in the NSW Intersecting Streams valley is predominantly grazing with some opportunistic
dryland cropping during wetter years. A detailed description of climate, land and water usage and
water regulation infrastructures can be found in the Intersecting Streams resource description
report (Department of Industry Water (Dol Water) 2018).

Catchment conditions during 2024-2025

Low rainfall from August to November 2024 (Figure 2A) resulted in all of the Intersecting Streams
ceasing to flow through this period. Rainfall in November and December resulted in a
recommencement of flow. Major flooding in western Queensland in March and April 2025 from
rainfall associated with the combination of the western Queensland surface trough and ex-tropical
cyclone Dianne saw the Paroo River at Willara Crossing reach a peak of over 120,000 ML/day and
the Warrego River over 40,000 ML/day at the Fords Bridge Bywash (Figure 2B). By the end of June,
the Warrego River had ceased to flow, and the Paroo River had almost stopped flowing, highlighting

the ephemeral, “boom or bust” nature of these streams.
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Figure 2: Catchment conditions for selected stations in the intersecting streams catchment from July 2024 to June 2025
for A: Total monthly rainfall (mm) B: River discharge (ML/day)

Water quality for water dependent ecosystems

NSW uses WaQl as a tool to communicate complex and technical water quality data in a simple and
consistent way. The WaQl score was calculated for each monitoring site using total nitrogen, total
phosphorus, turbidity, pH, dissolved oxygen and electrical conductivity. The index compares the
monthly water quality results against a set of predetermined water quality targets to calculate a
score between one and 100. Further information on the water quality targets used and how they
were determined is available: Water Library: Targets to develop a water quality index for NSW rivers
- River condition index.

A score of 100 represents a site in pristine condition, while a score of one is a very highly degraded
site. This value can then be categorised to rate the general water quality at a monitoring site. The

results from the WaQl are summarised in Figure 3. Sites where there has been a change of less than
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5 points in the WaQl score, have been identified with horizontal arrows. Arrows pointing up or down

indicate the score has increased/decreased by more than 5 points.

In 2024-2025, the WaQl scores increased at 5 of the 6 monitoring sites in the Intersecting Streams
compared to the previous water year. The Paroo River at Willara Crossing was the only site to show

minimal change.
This improvement resulted in a rating change for 2 locations:

e The Birrie River at Goodooga and Bokhara River at Goodooga both improved from poor to
moderate
e All other sites in the valley maintained their moderate rating from the previous year.

Despite its improved rating, the Bokhara River at Goodooga had the lowest index score of 64. This

was attributed to high turbidity and nutrient concentrations.
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Figure 3: Water quality index (WaQl) scores and ratings for the NSW Intersecting Streams valley
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Flow in the Birrie River is highly ephemeral, resulting in water samples often being collected at this
monitoring site just after heavy rainfall in the catchment area. This can result in high turbidity,
nitrogen and phosphorus results, and lower electrical conductivity. This was not the case in 2024-

2025, with similar results to the other monitoring sites.

The median pH varied from 7.4 to 7.9. There is unlikely to be any impact on the health of aquatic

ecosystems or agricultural enterprises from pH at these levels.

In the Intersecting Streams, the bulk of suspended sediment is made up of very fine clay particles.
These very fine clay particles can remain in suspension in the water column, even when the river is

not flowing, giving the rivers a muddy or turbid appearance most of the time.

Water holds less oxygen as the water temperature increases, which can lead to low oxygen levels in
western rivers during summer. The median dissolved oxygen levels were above the critical levels to

maintain fish health.

River salinity is generally not a major water quality issue in the Intersecting Streams compared to
other NSW catchments, maintaining the continued use of the water for human needs. Electrical
conductivity can increase at some sites (Culgoa River at Brenda and Bokhara River at Goodooga)

during no flow periods when salts become concentrated in isolated pools by evaporation.

Summary statistics for the key water quality parameters at each monitoring site in the NSW
Intersecting Streams have been displayed as box plots (Figure 4). The box plots show the annual
25" 50" and 75" percentile values, with error bars indicating the 10" and 90 percentile values for
each site.
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Figure 4: Water quality data by site, moving upstream to downstream from left to right. The water quality parameters
shown are A: pH, B: Turbidity, C: Total phosphorus (TP), D: Total nitrogen (TN), E: Total suspended solids (TSS), F:
Dissolved oxygen, and G: electrical conductivity (EC). Note: extreme results not plotted to maintain emphasis on the core

data.
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Irrigation and salinity

There are 6 continuous electrical conductivity monitoring sites in the NSW portion of the
Intersecting Streams. The 4 sites plotted in Figure 5 show data gaps for the Narran and Warrego
rivers and Cuttaburra Channel when these waterways ceased to flow, and the water level dropped
below the electrical conductivity sensor. When the rivers had ceased to flow, there was a gradual
increase in electrical conductivity at all sites as salts were concentrated in the isolated pool by
evaporation. Heavy rainfall and major flooding in western Queensland in March caused a sudden

drop in electrical conductivity, and then levels stabilised as flow continued.

The Basin Plan agriculture and irrigation salinity target in the Paroo and Warrego rivers is
838 uS/cm (microSiemens per centimetre). For all other catchments, this target is 957 pS/cm. All of
the Intersecting Streams sites had a 95" percentile electrical conductivity below their respective

Basin Plan agriculture and irrigation salinity targets.
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Figure 5: Electrical conductivity (uS/cm) at selected sites in the NSW Intersecting Streams valley. (Data gaps are due to
water level being below the sensor)
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There are 4 End-of-Valley salinity sites located in the NSW Intersecting Streams:

¢ Narran River at Angledool e Warrego River at Barringun
e Culgoa at Brenda e Cuttaburra Creek at Turra

Table 2 compares the electrical conductivity results to the Basin Salinity Management Strategy
End-of-Valley salinity target values (target values in brackets). The median and 80™ percentile
electrical conductivity results exceeded the salinity targets in all 4 river systems except for the
median electrical conductivity in the Cuttaburra Creek at Turra. Low flows transported lower salt
loads in the Narran and Culgoa rivers. Flooding combined with the elevated electrical conductivity in
the Warrego River and Cuttaburra Creek caused annual salt loads well above the target values.

Table 2: End-of-Valley salinity results for Intersecting Streams (targets in brackets)

Assessment site Median electrical 80t percentile Salt load (t/year)
conductivity (uS/cm) electrical conductivity
(uS/cm)
Narran River at New Angledool 193 (160) 250 (210) 6,862 (10,000)
Culgoa River at Brenda 202 (170) 243 (210) 23,031 (29,000)
Warrego River at Barringun 137 (101) 165 (110) 19,411 (4,800)
Cuttaburra Creek at Turra 83 (100) 191 (130) 46,163 (5,500)

* Values in red indicate readings have exceeded the salinity target

Recreation

Exposure to blue-green algae (cyanobacteria) through ingestion, inhalation or contact during
recreational use of water can impact human health. A colour alert scale is used with a green alert
warning indicating low numbers of blue-green algae but requiring monitoring, an amber alert
warning being a heightened level of alert with increased sampling and surveillance, and a red alert
warning being a state of action where waters are unsuitable for recreational use. For more
information about blue-green algae and algal alerts see the WaterNSW algae web page (Algae -
WaterNSW).

Nutrients from the upper catchment, combined with warm, still water during summer, provide ideal
conditions for algal growth. Despite this, harmful algal blooms are a rare occurrence in the
Intersecting Streams, highlighting that other factors, such as high turbidity, could be restricting

Department of Climate Change, Energy, the Environment and Water | PUB25/793 10
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algal growth. As a result, routine algal monitoring is not conducted in the Intersecting Streams

valley. No blue-green algal blooms were reported in 2024-2025.

Extreme water quality events

Low rainfall from August to November 2024 resulted in all of the Intersecting Streams ceasing to
flow through this period. Figure 6 shows that in March 2025, areas of NSW Intersecting Streams

received very much above average rainfall. However, for most of the catchment, the total rainfall
amount for 2024-2025 showed little change compared to 2023-2024.

Major flooding in western Queensland in March and April 2025 from rainfall associated with the
combination of the western Queensland surface trough and ex-tropical cyclone Dianne triggered
record flooding in the Paroo catchment during March and April 2025. Record flood levels were
observed at both Eulo and Hungerford in Queensland (Bureau of Meteorology (BoM) 2025a). These
floodwaters then slowly moved south from Queensland, ultimately leading to historic flooding at
Wanaaring in NSW (Figure 7). There were no reports of fish deaths in the Intersecting Streams
catchment in 2024-2025.

Department of Climate Change, Energy, the Environment and Water | PUB25/793 1
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Figure 6: Murray Darling rainfall deciles and rainfall differences for 2024-2025. (Source: BoM, 2025b).
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Figure 7: Wanaaring has been isolated by floodwater from Queensland. (Source: ABC news - Jason Jackson).

Long-term water quality trends

Analysis of the WaQl scores from 2012-2013 to 2024-2025 shows consistent index ratings at all
sites in the NSW Intersecting Streams (Figure 8). The range of index scores was small across all
sites, suggesting the water quality was generally consistent throughout the time period, with

changes in some years in response to significant droughts or floods occurring in the catchment.
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Figure 8: Boxplots showing long-term (2012-2013 to 2024-2025) water quality index (WaQl) scores for all sites in the
NSW Intersecting Streams

The number of sites classified as very good/good, moderate, or poor/very poor has varied over the
past 13 years, reflecting the influence of major droughts and floods during this period (Figure 9). The
number of sites with a poor/very poor rating remained at zero until the continuing drought in 2018-
2019 saw a decline in water quality across all monitoring sites in the Intersecting Streams. When
river flows returned to these systems, the number of poor/very poor rated sites dropped back to
zero. The number of very good/good and moderate sites fluctuated each year depending on which
drivers (flood or drought) and their severity were impacting water quality in each catchment at the

time.
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Figure 9: Graph summarising long-term (2012-2013 to 2024-2025) water quality index (WaQl) ratings for all sites in the
NSW Intersecting Streams by year

Summary

The quality of the water in a river or stream is a reflection of the underlying climate and geology,
and the multiple activities and land uses occurring in a catchment area. Numerous factors

contribute to the observed results.

Low rainfall from August to November 2024 resulted in all the Intersecting Streams ceasing to flow
during this period. Localised rainfall in December brought a resumption of flow to the Intersecting
Streams. This was followed by flooding in western Queensland in March and April 2025, resulting in
major flooding in the Warrego and Paroo rivers.

The WaQl indicated that all 6 monitoring sites in the catchment rated moderate. Compared to the

2023-2024 results, the WaQl score for 5 sites increased and one site showed minimal change.

Electrical conductivity was below the irrigation targets, but most rivers exceeded both the median
and 80™" percentile Basin Salinity Management Strategy End-of-Valley salinity targets.

For more detailed information about water quality issues in the Intersecting Streams catchment see

the Intersecting Streams surface water quality technical report.
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