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We manage water for a range of environmental outcomes:

- Birds – waterbirds, other flow-dependent birds

- Native fish

- Flow-dependent vegetation (wetlands and riparian areas)

- River processes eg mitigate hypoxic water in some areas, stream metabolism

- Frogs in some catchments

- Other flow-dependent fauna – frogs, water rats, turtles, invertebrates, yabbies
etc

- Recognition of other benefits:

- Supporting cultural values and events

- Recreational use – fishing, kayaking

- Economic benefits - Floodplain and wetland grazing, tourism

- Social values – mental health, crime rates, aesthetics

WHAT IS ‘WATER FOR THE ENVIRONMENT’?



What does an Environmental Water Management Officer do?
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Over 1400 km of river

channel + floodplain..

and their communities



What are the main tools at our disposal: 
Water Sharing Plan & Entitlement

• Planned environmental water • Held or licenced environmental water
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Translucency – variable volumes

E.g. 2015 during 72,800ML was released to 

the environment after > 250,000 ML inflows

Wyangala Environmental 

Water Allowance (EWA)

10, 000 ML

Lake Brewster Environmental 

Water Allowance (EWA)

10, 000 ML

1 gigalitre = 1000 megalitres (ML)

2.5 megalitre (ML) = 1 Olympic swimming pool 

Water Quality Allowance

20, 000 ML
NSW High Security (HS) 1795 ML

Commonwealth HS 933 ML

NSW General Security (GS) 36,569 ML

Commonwealth GS 87, 000 ML

Total GS = 123,569 ML for environment



https://www.waterflow.io/blog/lachlan-water-account-management-guide
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AEW General Security & Conv 
YTD 

Lachlan 

Entitlement 37,595.0 

Carryover from 17/18 46,626.1 

AWD to Date 0 

Lost Water 0 

Water Transferred 1 -5,005.5 

Water Ordered/Delivered 2 -10,200.0 

Water Reserved 3 -621.0 

Carryover space reserved4 0 

Hold sub-acct (ML) 9,718.6 

Water Available (ML) 21,081.0 

 

                                                 
1 water transferred doesn’t include water delivered via a transfer  

2 water delivered includes water that has been ordered and yet to be delivered, as well as water delivered via a transfer 

3  the water reserved is water available on our holdings that hasn’t been assigned to a purpose as yet – it could potentially be assigned to environmental water use, water market trades and/or carryover in the future 
4 Carryover space is reserved to reduce the amount of AWD forfeit in the following water year or for trade 
 

Last ‘new water’ was August 2017

Available Water Determination (AWD)

• Any water left on the Hold account will be automatically carried over at the end of the season and 

transferred to the Take account, but ONLY up to 100% of the entitlement volume. Water in excess of 

that will be placed on the Hold account. OEH will be below the 200% Take and Hold limit at 30, 

799.8 ML

• The amount of water carried over will effectively limit the amount of current year’s announced 

allocation that can be received to the Take account (and used during the current season), regardless 

of how much Take water has been used before the announcement. So if you thought it would flood 

next winter you would fill on-farm storages or use for winter crop or watering
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Ecological issues: Blue 
Green Algal Blooms and 
consequences for biota in 
terms of low oxygen 
availability = fish kills

• Many aquatic organisms rely on 
oxygen dissolved in the water 
column for their respiratory 
needs, therefore it is absolutely 
critical for the health of aquatic 
ecosystems.

• Concentration of oxygen in the 
air is ≈20 %, concentration in 
water at saturation is ≈ 10 mg/L 
(i.e. 100,000 fold lower).

• Fish start to stress when DO < 4 
mg/L, death occurs when DO < 
2 mg/L

14



15

• About 5000 fish died in late Jan 2019 in 
Redbank Weir

• The fish deaths coincided with third fish deaths 
episode in the Darling River at Menindee

• The fish deaths in Redbank and the 3 events in 
the Darling River all coincided with cool changes

• Evidence to suggests deaths caused by 
destratification



Stratification – a primer
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• Thermocline – zone in the water column with 
different temperatures above and below

• Surface mixed layer - the zone above the 
thermocline

• Oxycline – a zone in the water column with different 
oxygen concentrations above and below

• Stratification and destratification depend on energy 
– air temperature, solar irradiance, wind and flow 
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In the case of the Darling River and Murrumbidgee River (Redbank Weir), the high 

BOD load was created by algae, which died when temperatures dropped. This 

provided a feast for bacteria, lowering oxygen, which in turn killed hundreds of 

thousands of fish.

Rivers can replenish their oxygen from contact with the air (why see fish gulping at 

surface later). However this is a relatively slow process, especially if the water is 

stagnant (flowing creates turbulence and mixes in more oxygen). So if there is a lot 

of organic matter present and bacteria are feasting on it, oxygen concentrations in 

the river can suddenly drop.

Therefore, instead of referring to the concentration of “organic substances”, we 

more commonly refer to the thing that really matters: how much aerobic respiration 

the organic substances can trigger and how much oxygen this will cause to be 

consumed. This is what we call the biochemical oxygen demand (BOD) and we 

usually express it as a concentration in terms of milligrams of oxygen per litre of 

water (mg/L).

The challenge of complex ecological interactions! 



Key risk factors for fish kill
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• Prolonged low flow period and weir pools (or when river breaks up into 
residual refuge pools)

• Shallow, stagnant and warm water – algal blooms tend to start forming 
in October in inland NSW

• High algal loading (often BGA) is high source of carbon if decomposes

• Dramatic temperature fluctuations – death of algae, high source of

organic carbon = high bacterial activity consuming lots of oxygen

Stratification and destratification – if weir pools turn over from high flows 
or rainfall event and change in temperatures (remember thermocline).

Complex: At some stages when it gets cool particularly in a pool or deeper 
environment, will get a turn over bloom occurring. Get pulse of nutrients from 
bottom coming to surface water as mixed and water temp causes vertical mixing 
in these systems and get a bloom under those circumstance – temperature 
determines how long that last. 



Why the Lachlan is different
We have the tools and were prepared to use them! The Lachlan is the only valley with a Water 
Quality Allowance (WQA) as in other valleys it became apparent there is a ‘gap’ in who 
manages for water quality????

Research in Lachlan found can avoid stratification if flows > 115 ML/day at Booligal



2016 Hypoxic Blackwater events due to
prolonged flooding



While water is the key ingredient…we manage for 
so much more….



Multi-objective watering events and feedback loops
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Lake Brewster Pelican Banding project 

www.environment.nsw.gov.au/topics/water/water-for-the-

environment/lachlan/lake-brewster-pelican-banding

http://www.environment.nsw.gov.au/topics/water/water-for-the-environment/lachlan/lake-brewster-pelican-banding
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• HUGE thanks to my colleagues (Dr Carmen Amos, Dr Jennifer Spencer, Paul Packard, 
Terry Korodaji, Dr Lisa Thurtell) and our local champions (Mal Carnegie, Lake Cowal
Foundation).

• Surveys approved under NPWS scientific licence SL100100 and NSW OEH Animal 
Research Authority 091214/01


