Department of Climate Change, Energy, the Environment and Water

Menindee Lakes and lower Darling River - water
quality and flow release summary - 20 February
2025

Over the 2024/2025 summer, several agencies have been
continuously monitoring water quality at Menindee and the lower
Darling River, and adjusting flows to minimise the risk of a mass fish

death event.

Summary and key learnings

e The 2024/2025 summer had low rainfall and persistent heatwave conditions over western
NSW. In December 2024, 750 ML of water was being released daily from Lake Pamamaroo to

disrupt thermal stratification most mornings and mix oxygen through the water column.

¢ Inearly January, continued high air temperatures raised the water temperature in the
Menindee weir pool above 27°C. Warmer water can hold less dissolved oxygen. Biological
activity in the river also increases, using more oxygen. Together, these processes and the
release of water with lower oxygen from Lake Pamamaroo (from water with low dissolved
oxygen from northern flood flows) resulted in a drop in dissolved oxygen levels below 3.5

mg/L at Menindee township in early January.

e This activated the Incident Action Plan, which triggered the release of a 2-day pulse of 1,500
ML/day from the Lake Pamamaroo outlet from 9 January. The release of 1,500 ML/day was

continued to allow dissolved oxygen to recover to safe levels for fish health.

e With continuing hot and dry conditions in the Southern Basin, the Murray Darling Basin
Authority maintained their call on water from Menindee Lakes at 1,500 ML/day. In early
February, water temperature increased above 28°C. At the higher flow level, dissolved

oxygen levels were affected, but less than in January.

e In mid-February, a drop in air temperature also reduced water temperatures, which allowed
dissolved oxygen to improve to safe levels for fish health. There were no reports of mass fish

deaths in the Menindee weir pool.
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Flow conditions in Menindee weir pool from December 2024
to February 2025

In November 2024, the Murray Darling Basin Authority (MDBA) was calling on 3,000 ML/day from
Menindee Lakes to meet downstream water requirements. This volume was slowly decreased in late

November and early December until the call on water ended on 8 December.

The Menindee and lower Darling water quality working group requested the Lake Wetherell and
Lake Menindee outlets be closed on 11 December. A volume of 750 ML/day was released from Lake
Pamamaroo to maintain flow through the Menindee weir pool, based on monitoring from previous
years. This had found that a volume of 750 ML/day had sufficient velocity to disrupt thermal
stratification most mornings and mix oxygen through the water column. This volume included the
300 ML/day minimum base flow required under the Murray and lower Darling water sharing plan and

an additional 450 ML/day from the Environmental Water Allowance.

The MDBA resumed their call on water on 23 December, maintaining the discharge of 750 ML/day

from Lake Pamamaroo.

Minor flooding in the Northern Basin resulted in fish deaths at Walgett on 10 December and at
Brewarrina on 17 December. The fish deaths were attributed to low dissolved oxygen resulting from
the breakdown of organic material in the waterways by bacteria. As these flood flows progressed
downstream toward Menindee Lakes, the water was re-oxygenated by turbulence, aquatic plants
and algae and from the atmosphere. By the time the peak in flow reached Wilcannia around 2
January 2025, dissolved oxygen levels in the water had improved to above 4 mg/L. Despite the
improvement in dissolved oxygen, the quality of the water being held in Lake Wetherell was poorer
than the water in Lake Pamamaroo.

The Incident Action Plan includes a trigger for action if dissolved oxygen dropped to 3.5 mg/L at the
monitoring buoy located at Menindee township. If this trigger was reached, a 2-day pulse of 1,500
ML/day would be released.

This trigger was reached on 8 January, and the release from the Lake Pamamaroo outlet was
increased to 1,500 ML/day on 9 January. As heatwave conditions were continuing across western
NSW, the pulse was continued to 15 January as a precaution. With the lack of rainfall and continuing
high air temperatures across the Southern Basin, the MDBA advised they would maintain their call

on water at 1,500 ML/day to meet water demand.

On 23 January the Lake Menindee outlet was opened to release 300 ML/day and the flow from the
Lake Pamamaroo outlet decreased to help preserve the water resource in the more efficient upper

lakes. As the water level in Lake Menindee fell, the water that could be delivered through the outlet
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reduced, resulting in increased flow from Lake Pamamaroo on 11 February to maintain the required

volume at Weir 32.

As of 20 February, the discharge at Weir 32 was approximately 1,200 ML/day, with 1,100 ML/day

coming from Lake Pamamaroo and 100 ML/day from Lake Menindee.
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Figure 1: Discharge from Lake Pamamaroo and Lake Menindee outlets (ML/day) from 12 December 2024 to 19 February
2025

Water quality monitoring in the Darling River at Menindee

As the surface of ariver is heated by the sun, the water at the bottom of the deeper pools is often
cooler. During the summer months, this can result in a difference in temperature between surface
and deeper waters which is known as thermal stratification. This can lead to other water quality

issues such as increased algal blooms on the surface, and nearer the riverbed, low dissolved oxygen.

When the thermal stratification breaks down, the water near the riverbed with low dissolved oxygen
is mixed through the whole water column where it can affect fish health. Flows over the 2024/2025
summer were primarily managed to provide enough velocity to break up thermal stratification in the

Menindee weir pool and maintain dissolved oxygen in the safe range for fish health.

To guide decision making, real-time water quality monitoring equipment had been installed

previously at multiple locations down the length of the weir pool (Figure 2). This included fixed
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depth dissolved oxygen sensors (green pins) and multiple depth monitoring buoys (red pins). Data
collected by WaterNSW is available at Waterlnsights - WaterNSW. Through the Darling-Baaka River

Health Project, Department of Climate Change, Energy, the Environment and Water - Biodiversity,

Conservation and Science have installed 5 telemetered loggers which collect real-time data on

water quality in the project area. You can access the real time data online via Dashboard - Darling

Baaka River Health Program (tago.run)

DarlingiRiver atl Weigd2

Figure 2: Location of real time water quality monitoring sites in the Menindee weir pool

There is a fixed depth monitoring site located in the Darling River downstream of Lake Wetherell
main weir. This showed that the oxygen levels in the water being released from Lake Pamamaroo
outlet were above the critical levels for fish health throughout the summer (Figure 3). As a general
guide, native fish and other large aquatic organisms require at least 2 mg/L of dissolved oxygen to

survive but may begin to suffer if levels are below 4 to 5 mg/L for prolonged periods.

There was a decline in dissolved oxygen downstream of main weir coinciding with the increase in
discharge through the Lake Pamamaroo inlet to 9,000 ML/day from 31 January until 6 January. This
change was to accommodate the arrival of floodwaters into Lake Wetherell.
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At the time the quality of the water in Lake Wetherell was poorer than in Lake Pamamaroo. When
open, a portion of the poorer quality inflows through the Lake Pamamaroo inlet from Lake Wetherell
can short-circuit through the Lake Pamamaroo outlet where it can affect water quality in the
Menindee weir pool. This short-circuiting of poorer quality water resulted in a decline in dissolved
oxygen at the downstream of main weir monitoring site from 3 to 12 January. Dissolved oxygen
levels at this time remained between 6 and 7 mg/L. The closing of the Lake Pamamaroo inlet on 12
January prevented further short-circuiting, resulting in improved dissolved oxygen levels in the
water released from Lake Pamamaroo.

On 23 January, there was a short, sharp drop in dissolved oxygen when the Lake Pamamaroo outlet
was temporarily closed to allow works to install the fish tube.

Dissolved oxygen - Darling River downstream main weir
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Figure 3: Dissolved oxygen (mg/L) in the Darling River at Menindee town - 12 December 2024 to 20 February 2025
(Source: WaterNSW)

12 December 2024 to 11 January 2025

The maximum air temperature at Menindee was above 40°C on 15 and 16 December, 27 December,
and 4 and 5 January (Figure 4). These dates coincide with thermal stratification failing to break

down (Figure 5) and dissolved oxygen not mixing completely through the water column (Figure 6).
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This indicates that when air temperatures were above 40°C, the release of 750 ML/day through the

Menindee weir pool was not enough to break up thermal stratification each morning.

Hot days and nights, followed by a rapid drop in temperature on 6 January caused mixing of the
water column. This, combined with the drop in dissolved oxygen in the water being released from
Lake Pamamaroo, resulted in dissolved oxygen at the Menindee town monitoring buoy falling below
the 3.5 mg/L trigger for action on 8 January.

In response to the falling dissolved oxygen, the discharge from Lake Pamamaroo was increased
from 750 ML/day to 1,500 ML/day on 9 January to improve dissolved oxygen levels. By 11 January,
dissolved oxygen levels were improving. The complete closure of the Lake Pamamaroo inlet on 12
January to prevent short-circuiting also assisted with improved dissolved oxygen levels.

Menindee mean hourly air temperature (°C)
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Figure 4: Mean hourly air temperature (°C) at Menindee - 12 December 2024 to 11 January 2025 (source: WaterNSW)
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Water temperature - Darling River at Menindee town
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Figure 5: Water temperature (°C) in the Darling River at Menindee town - 12 December 2024 to 11 January 2025 (Source
DCCEEW-CPHR)
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Dissolved oxygen - Darling River at Menindee town
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Figure 6: Dissolved oxygen (mg/L) in the Darling River at Menindee town - 12 December 2024 to 11 January 2025 (Source
DCCEEW-CPHR)

11 January to 20 February 2025

Heatwave conditions continued at Menindee with maximum air temperatures above 40°C on 13 to 15
January (Figure 7). The high water temperatures (Figure 8) and the water travel time through the

weir pool delayed the recovery in dissolved oxygen downstream of Menindee town.

From 2 to 8 February daytime maximum temperatures were again around 40°C and overnight
minimums above 25°C. This resulted in dissolved oxygen dropping below the fish health threshold of
4 mg/L (Figure 9). Other monitoring sites showed that there was oxygenated water in the upper
reaches of the Menindee weir pool, providing a refuge for fish to move into if needed. Discharge
from Lake Pamamaroo was not increased above 1,500 ML/day.

On 14 February air temperatures decreased. This allowed water temperatures to drop below 25°C.
Cooler water can hold higher levels of dissolved oxygen. Bacteria also break down less organic
material in the river as water temperature decreases, and so use less oxygen. Together, these

processes allowed dissolved oxygen levels in the weir pool to recover to safe levels for fish health.
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Menindee mean hourly air temperature (°C)
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Figure 7: Mean hourly air temperature (°C) at Menindee - 11 January to 20 February 2025 (Source: WaterNSW)

Water temperature - Darling River downstream Menindee town
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Figure 8: Water temperature (°C) in the Darling River downstream of Menindee 11 January to 20 February 2025 (Source:
WaterNSW)
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Dissolved oxygen - Darling River downstream Menindee town
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Figure 9: Dissolved oxygen (mg/L) in the Darling River downstream of Menindee 11 January to 20 February 2025 (Source:
WaterNSW)

Fish death reports

There were reports of isolated individual dead fish over the 2024/2025 summer in the Menindee
weir pool. Due to the very low numbers, these were not determined to be mass fish death events.
Ongoing monitoring will continue to inform operations to mitigate potential fish deaths.

To report dead fish, fish struggling or starting to gasp at the water surface, or crayfish exiting the
water, please call the NSW Department of Primary Industries and Regional Development - Fisheries
Phoneline 1800 043 536.

You can also fill in a fish kill protocol and report form (including a photo) at:
https://www.dpi.nsw.gov.au/fishing/habitat/threats/fish-kills-2019-2020/info-sheet or

https://www.dpi.nsw.gov.au/fishing/compliance/report-illegal-activity using the ‘dead or dying fish’

check box.
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Blue-green algae
WaterNSW routinely monitor blue-green algae in Menindee Lakes and in the Darling River. Alert warnings are declared where algal

cell numbers exceed the triggers in the Guidelines for Managing Risk in Recreational Waters (NHMRC 2008).

Table 1 lists the alerts warning issued by WaterNSW for the Menindee Lakes and the Darling River downstream from 29 November to

14 February. There were consistent high algal numbers in Lake Menindee.

To reduce the risk of water from Lake Menindee seeding an algal bloom in the lower Darling River, the Menindee outlet remained
closed for most of the 2024/2025 summer. Most other sites fluctuated between no alert, green and amber alert warnings, indicating
that the higher flow through the weir pool restricted the growth of potentially harmful blue-green algae.

Table 1: Recreation alert warnings for blue-green algae in Menindee Lakes and the Darling River
29/11/2024| 6/12/2024| 13/12/2024| 20/12/2024| 27/12/2024| 3/01/2025| 10/01/2025| 17/01/2025| 24/01/2025| 31/01/2025| 7/02/2025| 14/02/2025

Week ending
Lake Wetherell Site 1
Lake Wetherell Site 2
Lake Wetherell Site 3
Lake Wetherell Site 4
Lake Tandure

Amber

Ambor—[Amber

Amber Amber Amber

Amber Amber Amber Amber Amber _

Amber Amber Amber Amber Amber Amber

Lake Pamamaroo inlet

Lake Pamamaroo centre

Lake Pamamaroo outlet

Lake Menindee centre

Lake Menindee outlet

Darling at Weir 32 Amber _ |Amber |Amber  |Amber __|Amber __|Amber _|Amber __|Amber | Amber | Amber

Darling River at Tolarno |Amber Amber Amber Amber Amber Amber Amber

Darling River at Pooncarie Amber Amber m

Darling River at Burtundy [Amber Amber Amber Amber Amber Amber Amber

Amber Amber

When a red alert warning is in place, people should avoid drinking untreated water and recreational activities that brings them into

contact with the water.

Department of Climate Change, Energy, the Environment and Water | <CM9 Reference>



| o | 7.
Menindee Lakes and lower Darling River - water quality and flow release \_!L})
summary - 20 February 2025

GOVERNMENT

At the amber alert warning level, blue-green algae may be multiplying in numbers but remains
suitable for recreational use. The water may have a green tinge and musty or organic odour. The
water should be considered unsuitable for potable use and alternative supplies or treatment of raw
water for domestic purposes should be considered. The water may also be unsuitable for stock
watering. Water users should use caution and avoid water where signs of blue-green algae are

present.

A green alert indicates blue-green algae occur naturally at low numbers. At these concentrations,
algae would not normally be visible, however some species may affect taste and odour of water. The
water quality does not pose any problems for recreational, stock or household use. More information
is available from the WaterNSW web page (Algae Alerts NSW map - WaterNSW).

Weather outlook

There are still low intensity heatwave conditions forecast for western NSW. Refer to the Bureau of

Meteorology website for the latest forecasts. Water quality will continue to be monitored and

reviewed to identify any need for operations to prevent potential mass fish deaths.

Additional information

To notify the NSW Department of Climate Change, Energy, the Environment and Water of potential

blackwater events please email: water.enquiries@dpie.nsw.gov.au

To view community updates issued, visit Community updates and frequently asked questions | Water

(nsw.gov.au)

To report dead fish, fish struggling or gasping at the water surface, or crayfish leaving the water
please call the NSW DPIRD Fisheries Phoneline 1800 043 536. You can also fill in a fish kill protocol
and report form at: https://www.dpi.nsw.gov.au/fishing/habitat/threats/fish-kills-2019-2020/info-

sheet

Information on recent fish deaths is available at: Fish kills in NSW. When reporting, please include

the name of the river/waterbody, location and date of your observation and provide photographs. If
possible, please also record what species are affected and an estimate of number of each species

observed.

Monitoring data from the monitoring buoys installed by the NSW Department of Climate Change,
Energy, the Environment and Water for the Darling-Baaka flood recovery program is available online

via Dashboard - Darling Baaka River Health Program (tago.run).
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Monitoring data from the monitoring buoys installed by WaterNSW and operational updates are

available on their Water Insights web page (Waterlnsights - WaterNSW).

Further information on blackwater events can be found at the NSW Department of Climate Change,

Energy, the Environment and Water website at: https://water.dpie.nsw.gov.au/our-work/allocations-

availability/drought-and-floods/hypoxic-blackwater/

Additional information is also available on the Murray-Darling Basin Authority website at:

https://www.mdba.gov.au/publications/mdba-reports/water-management-101-factsheets

Water quality data collected after the March 2023 fish deaths at Menindee is available on the

Environment Protection Authority web page at: https://www.epa.nsw.gov.au/working-

together/community-engagement/updates-on-issues/menindee-fish-kill

To report suspected algal blooms see the WaterNSW website.
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