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Executive Summary 
The flow capacity of the Murray River through the the Barmah-Millewa reach is decreasing 
over time, and a range of options are being considered to ensure that timely delivery of 
water supplies can be maintained. One potential option is the delivery of water from the 
Murray regulated river system to the Murrumbidgee Valley via the Snowy Scheme (Murray 
to Murrumbidgee transfer), and this water could then be resupplied via the Murrumbidgee 
regulated river system back to the Murray River downstream of the Barmah-Millewa reach 
(inter-valley delivery). This study provides a desktop assessment of the feasibility of this 
option. 

This investigation into the use of the Snowy Scheme and the Murrumbidgee River system to 
provide water to the Murray River downstream of the Barmah -Millewa reach has been 
carried out for the Murray-Darling Basin Authority as part of the Bamah-Millewa Feasibility 
Study. 

Description of sub-options 

There are two routes (sub-options) that could be used to transfer water via the Snowy 
Scheme from the Murray to the Murrumbidgee regulated river system, based on current 
infrastructure within the Snowy Scheme:  

• (sub-option 1) Releases from the bottom of the Snowy-Tumut development at 
Jounama Dam into Blowering Dam (as per the bulk of releases made each year from 
the Snowy Scheme to the Murrumbidgee Valley), or 

• (sub-option 2) Releases from Tantangara Dam into the upper Murrumbidgee River, 
which then flow through the Australian Capital territory (ACT) to Burrinjuck Dam. 

Other smaller release points such as the Goodradigbee River aqueduct are unlikely to have 
sufficient inflows to be able to release the volume of water potentially required to be 
transferred from the Murray to the Murrumbidgee Rivers each year. 

The volume of Murray to Murrumbidgee transfer required to ensure supply will likely vary 
from year to year based on several inter-linked factors that include water availability, 
climatic conditions, tributary inflows downstream of the Barmah-Millewa reach and specific 
operational requirements such as transfers to Lake Victoria. For the purpose of this 
investigation, a preliminary upper limit estimate of the potential demands in excess of the 
flow capacity has been based on reinstating flow capacity through the Barmah-Millewa 
reach from the current 9,200 ML/day to the pre-existing capacity of 10,600 ML/day (i.e. 
additional 1,400 ML/day) for up to three months in a year. This suggests that the volume of 
Murray to Murrumbidgee transfers could be as high as 130 GL in a water year. 

Statutory and management arrangements 

The key statutory instruments for this investigation are the Snowy Water Licence, the 
Murray-Darling Basin Agreement, and the water sharing plans for the Murrumbidgee 
regulated river water source and the Murrumbidgee unregulated river water sources. The 
water sharing plan for the Murrumbidgee regulated water source is likely to require a 
change to recognise water transferred from the Murray River, and avoid allocation to 
licensed water users within the Murrumbidgee system. It is possible that changes to the 
Murray-Darling Basin Agreement are required to ensure that delivery of the transferred 
water from the Murrumbidgee River can be appropriately accounted. There are not 
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expected to be any significant amendments required to the Snowy Water Licence. However, 
whilst the Snowy Water Licence provides for inter-valley transfers to occur, Snowy Hydro 
Limited may withhold agreement for operational and practical reasons. Ideally, a legal 
agreement would be negotiated with Snowy Hydro Limited if this option were to proceed. 

 

Feasibility of sub-options 

For each of the sub-options, the following issues have been investigated:  

• Commercial and operational impacts and benefits to Snowy Hydro Limited. 
• Economic, environmental, and social impacts and benefits in the Murrumbidgee 

Valley. 

Both sub-options identified are technically feasible, but would significantly add to the 
complexity of river operations. The potential impacts and benefits of the two sub-options 
are summarised in Table 1 below. 

Both options are likely to result in on-going costs to Snowy Hydro Limited that would need 
to be recouped from states and, ultimately, licensed water users on an annual basis. These 
costs are difficult to estimate, as they will depend on future power market and water 
availability circumstances and any changes required to Snowy Hydro Limited’s existing 
commercial arrangements and strategies. However, sub-option 2 will have significantly 
more costs associated with it than sub-option 1. 

River flows are close to, or exceeding the tolerance for environmental impacts in other 
regulated river systems in the southern connected basin (e.g. lower Goulburn and Edward-
Wakool), and the potential impact of a long-term increase in Tumut River flows, and 
summer flows in the lower Murrumbidgee River would need to be considered further, 
including in conjunction with current and potential future inter-valley transfer requirements 
arising from trade in water entitlements and allocations. 
It is worth noting that there are expected to be material economic and environmental 
benefits arising from Murray to Murrumbidgee transfers in the Murray regulated river 
system itself, and these will be assessed in more detail by the overall Barmah-Millewa 
Feasibility Study. 

Further work 

To progress the sub-options considered in this investigation, further work is required to 
better understand the benefits in the Murray regulated river system that could be achieved, 
and therefore allow optimisation of the Murray benefits against the likely costs of each 
option for Murray to Murrumbidgee transfers.  

While the general presence or absence of economic impacts is relatively clear, the 
quantification of these impacts requires further work that considers the potential costs in 
relation to the operation of the National Electricity Market. This would require consultation 
with Snowy Hydro Limited, and potentially a third-party review to quantify financial impacts 
on the operation of the Snowy Scheme and generation revenue. 

It would be appropriate to undertake a legal review of statutory arrangements (separately) 
under the water sharing plan for the Murrumbidgee regulated river water source and the 
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Murray-Darling Basin Agreement, to confirm whether changes are required and the nature 
of those changes. 

Operational arrangements to deliver the transferred water from the Murrumbidgee River 
would also need to be expanded to ensure accounting for incremental increases in 
transmission losses and priorities for delivery that avoid local Murrumbidgee impacts across 
a range of circumstances were clearly articulated. The potential for deliverability problems 
would also need to be further assessed to understand the potential frequency and severity 
of this issue. 

A long-term increase in summer flows in the lower Murrumbidgee River may result in 
environmental impacts that would need to be considered further, including in conjunction 
with current and potential future inter-valley transfer requirements arising from trade in 
water entitlements and allocations. As noted earlier, it is not clear whether an increase in 
flows in the lower Murrumbidgee River of up to 1,400 ML/day would result in increased 
environmental impacts, and whether these would be within tolerable limits. 

There may also be potential for impacts to cultural values that would need to be considered 
further. 
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Table 1:  Summary of assessment against criteria 

Assessment criteria Sub-option 1 (release from Jounama Dam) Sub-option 2 (release from Tantangara Dam) 

Technical feasibility Yes – no works required Yes – no works required 

Statutory changes • Potentially a legal deed (with Snowy Hydro Limited) and 
inter-governmental arrangements required 

• Potentially changes to the Murrumbidgee regulated river 
water sharing plan 

• Potentially a legal deed (with Snowy Hydro Limited) and 
inter-governmental arrangements required 

• Potentially changes to the Murrumbidgee regulated river 
water sharing plan  

• Arrangements to avoid take of Murray to Murrumbidgee 
transfers by licensed water users in the upper 
Murrumbidgee River 

Cost impacts • Inter/intra-year uncertainty costs for Snowy Hydro Limited 
(unless Murray to Murrumbidgee transfer volume set prior 
to each water year) 

• Potential once-off transition costs for Snowy Hydro Limited 
• Potential additional costs under the Tumut River program 

• Substantial foregone power generation costs in excess of 
$15m in some years 

• Inter/intra-year uncertainty costs (unless Murray to 
Murrumbidgee transfer volume set prior to each water 
year) 

• Potential once-off transition costs for Snowy Hydro 
Limited 

• Additional operational and administrative costs to 
manage Murray to Murrumbidgee transfers from 
Tantangara Dam to Burrinjuck Dam 

River operations 
impacts 

• Significant increase in complexity of river operations in the 
Murray and Murrumbidgee Rivers 

• Significant increase in complexity of river operations in 
the Murray and Murrumbidgee Rivers 

• Additional resourcing to manage water access in the 
upper Murrumbidgee River 

Murrumbidgee 
economic impacts and 
benefits 

• Benefits: Some potential reduction in operational losses 
and risk of supply shortfalls 

• Impacts: More complex operations 

• Benefits: Some potential reduction in operational losses 
and risk of supply shortfalls 

• Impacts: More complex operations 
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Assessment criteria Sub-option 1 (release from Jounama Dam) Sub-option 2 (release from Tantangara Dam) 

Murrumbidgee 
environmental and 
social impacts 

• Exacerbate erosion and impacts to environmental and 
amenity values in the Tumut River 

• Potential increase in unseasonal flows in the lower 
Murrumbidgee River 

• Modest potential for unseasonal flows or impacts to 
environmental flow objectives in upper Murrumbidgee 
(depending on seasonal conditions) 

• Potential increase in unseasonal flows in the lower 
Murrumbidgee River 

Environmental and 
social benefits (other 
than those specifically 
sought by the Barmah-
Millewa Feasibility 
Study) 

• Potential to reduce erosion and impacts to environmental 
and amenity values in the Swampy Plains and upper Murray 
Rivers 

• Potential to reduce erosion and impacts to environmental 
and amenity values in the Swampy Plains and upper 
Murray Rivers  

• Potential to significantly improve environmental flow 
objective outcomes in upper Murrumbidgee (depending 
on seasonal conditions) 
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Introduction 
The Murray-Darling Basin Authority commissioned this feasibility investigation into the use 
of the Snowy Scheme and the Murrumbidgee River system to provide water to the Murray 
River downstream of the Barmah-Millewa reach. 

This investigation has been carried out in stages to allow input by MDBA on the approach 
taken. 

Stage 1:  Development of initial Scoping Brief and presentation and discussion thereof with 
MDBA.  

Stage 2:  Draft feasibility investigation report and meeting/presentation 

This report has been prepared to satisfy the requirements of Stage 2 of the investigation. 

Project context  

The Barmah-Millewa Feasibility Study Project is exploring the merits of a variety of options 
to maintain, and where possible reinstate, the regulated flow capacity through the Barmah-
Millewa Forest. It builds on work that has been undertaken over a number of years to 
investigate the River Murray through the Barmah-Millewa reach and why the regulated 
capacity is declining. The Barmah-Millewa Feasibility Study Project is a desktop study 
looking at the feasibility of a number options to maintain and where possible reinstate the 
capacity. The findings of this study will be returned to Government for their consideration 
against social, economic and environmental conditions as well as value for money. 

One potential option is the delivery of water from Snowy destined for the Murray regulated 
river system to the Murrumbidgee Valley (Murray to Murrumbidgee transfer), and this 
water could then be resupplied via the Murrumbidgee regulated river system back to the 
Murray River downstream of the Barmah-Millewa reach (inter-valley delivery). 

This report provides a desktop assessment of the feasibility of this option. The study 
identifies whether the option has overall value and, identifies the investigations including 
any modelling studies, that should be undertaken to develop a business case. This will 
include an indication of the timeframe and relative work involved in the studies. As this is a 
feasibility study, no modelling will be undertaken. 

Study approach 

The underlying driver for making inter-valley transfers of water is to provide additional 
water downstream of the Barmah-Millewa reach. The broad requirements of this need have 
been considered first, prior to the feasibility assessment of potential options. 

To understand the potential statutory opportunities and impediments for Murray to 
Murrumbidgee transfers to be made, a high level review of statutory and management 
arrangements for the Snowy Scheme and in the Murrumbidgee Valley has then been 
undertaken. 

There are two routes that could be used to transfer water via the Snowy Scheme from the 
Murray to the Murrumbidgee regulated river system:  

• Releases from the bottom of the Snowy-Tumut development at Jounama Dam into 
Blowering Dam, or 
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• Releases from Tantangara Dam into the upper Murrumbidgee River, which then flow 
through the Australian Capital territory (ACT) to Burrinjuck Dam. 

For each of these flow paths, the following issues have been investigated:  

• Commercial and operational impacts and benefits to Snowy Hydro Limited. 
• Economic, environmental, and social impacts and benefits in the Murrumbidgee 

Valley. 

The results of these key areas of investigation are synthesised to provide a qualitative 
assessment of the two possible transfer routes. Any further work areas required to develop 
firm proposals are then identified, including consideration of the need for changes to 
statutory and management arrangements, the issues or limitations identified and the 
degree to which they could be addressed, and the potential for costs to be involved (initial 
and ongoing). 
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Requirements for water transfers from the Murray River 
The Barmah-Millewa reach constrains flow rates in the Murray River downstream of 
Tocumwal, and has always been a feature of the Murray River that has affected the delivery 
of water. One of the operational strategies to manage this flow constraint has been to 
transfer water from Hume Dam to Lake Victoria near the South Australian border early in 
the water year (normally during late winter and spring) to help meet peak summer demands 
in the lower Murray.  

However, the maximum flow rate through the Barmah-Millewa reah has been reducing over 
recent decades due mainly to the accumulation of sediment in the bed of the river, falling 
from a flow downstream of Yarrawonga of 10,600 ML/day in the late 1990s to 9,200 ML/day 
currently and may further reduce due to continued sedimentation. 

Annual volume of Murray to Murrumbidgee transfer 

The volume of Murray to Murrumbidgee transfer required to ensure deliveries in-channel 
will likely vary from year to year based on several inter-linked factors that include water 
availability, climatic conditions, tributary inflows downstream of the Barmah-Millewa reach 
and specific operational requirements such as the requirement for water transfers to Lake 
Victoria. Low water availability in the lower Murray storages (Lake Victoria and Menindee 
Lakes) may mean high demands for water to be delivered from the upper Murray storages 
(Hume and Dartmouth Dams) through the Barmah-Millewa reach. However, rainfall and/or 
tributary inflows downstream of the Barmah-Millewa reach can reduce these demands, and 
therefore any shortfall between demands and the flow capacity through the Barmah-
Millewa reach. 

How these factors combine to produce demands for water to be delivered through the 
Barmah-Millewa reach are not able to be predicted with certainty more than a few weeks to 
months in advance. Therefore, it is unlikely that the actual volume of Murray to 
Murrumbidgee transfer could be estimated prior to the commencement of any water year, 
and the volume of water required would increase and decrease through the year in 
response to the factors described above.  

For the purpose of this investigation, a preliminary upper limit estimate of the potential 
demands in excess of the flow capacity through the Barmah-Millewa reach has been based 
on reinstating flow capacity from the current 9,200 ML/day to 10,600 ML/day (i.e. 
additional 1,400 ML/day) for up to three months in a year. Under this approach the volume 
of Murray to Murrumbidgee transfers could be as high as 130 GL in a water year. This is an 
upper limit, which may not be required every year, and may also be reduced if this option is 
pursued in conjunction with other options being considered by the Barmah-Millewa 
Feasibility Study. 

Inter-valley delivery timing 

The inter-valley delivery of water from the Murrumbidgee River back to the Murray River 
would need to occur at an appropriate time during the water year to meet demands for 
water in the Murray regulated river system that are in excess of the flow capacity through 
the Barmah-Millewa reach.  
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The existing strategy of transferring water from Hume Dam to Lake Victoria could be 
augmented by the inter-valley delivery of Murray to Murrumbidgee transfers back to the 
Murray River in the late winter and spring period. 

The peak demand period over summer months, typically December-March is when the bulk 
of the inter-valley delivery of water to the Murray would need to occur. There is unlikely to 
be any further need for inter-valley deliveries later in the water year. 

The rate of inter-valley delivery would ideally vary based on demands, but it could be 
assumed that a rate of up to 1,400 ML/day may be required, based on reinstating the lost 
channel capacity through the Barmah-Millewa reach. Notwithstanding this, additional 
flexibility to deliver at higher rates is likely to be useful, and it is noted that previous inter-
valley transfers from the Murrumbidgee to the Murray to deliver traded water have 
occurred at higher rates. 
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Description of sub-options 
Water cannot be physically transferred from the Murray regulated river system to the 
Murrumbidgee regulated river system. However, the Snowy Scheme was designed to 
release water to the Murray and Murrumbidgee rivers through two series of tunnels and 
power stations: the Snowy-Murray and Snowy-Tumut “developments”, as shown in Figure 1 
and Figure 2. The Snowy Scheme has an annual obligation to supply water via both 
developments, referred to as the Required Annual Release for each development. These 
Required Annual Releases can be altered to increase the supply obligation to the 
Murrumbidgee and reduce the supply obligation to the Murray, providing the same effect 
as a physical transfer of water.  

There are two pathways that water can be delivered from the Snowy Scheme to the 
Murrumbidgee regulated river system, and these form the two sub-options for transferring 
water that have been considered within this overall option for the Barmah-Millewa 
feasibility study. 

Sub-option 1: Releases from Jounama Dam to Blowering Dam 

This sub-option involves reducing the Required Annual Release from the Snowy-Murray 
development (within the Snowy Scheme) to the Murray River, and increasing the Required 
Annual Release from the Snowy-Tumut development to the Murrumbidgee River at 
Jounama Dam. 

Sub-option 2: Releases from Tantangara Dam to Burrinjuck Dam 

This sub-option involves reducing the Required Annual Release from the Snowy-Murray 
development (within the Snowy Scheme) to the Murray River, and increasing the Required 
Annual Release from the Snowy-Tumut development to the Murrumbidgee River at 
Tantangara Dam. Tantangara Dam has an outlet capacity of approximately 2,000 ML/day. 

Long-term average inflows to Tantangara Dam are just under 300 GL/year, but can be very 
low in individual dry years. 
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Figure 1: The Snowy mountains hydro-electric scheme 
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Figure 2: The Snowy Scheme in relation to the Murray and Murrumbidgee regulated river systems 
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Statutory and management arrangements 
Arrangements applicable to sub- options 1 and 2 

Snowy Water Licence 

The Snowy Scheme is operated by Snowy Hydro Limited and is subject to NSW state 
legislation, including the Snowy Hydro Corporatisation Act, and the Snowy Water Licence. 
The Snowy Water Licence sets out the rights and obligations on Snowy Hydro Limited with 
regard to the collection, storage and release of water within the Snowy Scheme’s area of 
operation, and is the primary instrument governing the transfers of water from the Murray 
regulated river system to the Murrumbidgee regulated river system. 

Clause 9 of Schedule 4 to the Snowy Water Licence sets out a process for inter-valley water 
transfers between the Snowy-Murray development and the Snowy-Tumut development 
within the Snowy Scheme. The key requirements of clause 9 are: 

• 9.2 - the NSW Minister may request the Water Consultation and Liaison Committee1 
to consider a transfer 

• 9.3 – the Water Consultation and Liaison Committee must be given reasonable 
opportunity to consider a proposal 

• 9.4 – Snowy Hydro Limited must operate the scheme to effect the transfer, unless it 
cannot be done for operational or practical reasons. 

In practice, “operational and practical reasons” covers a variety of impacts that could arise 
for Snowy Hydro Limited and effectively means that such transfers require Snowy Hydro 
Limited’s consent. In particular, inter-valley transfers have been relatively infrequent 
historically, and it was not envisaged that there would be standing arrangements in one 
direction (Murray to Murrumbidgee transfer for this investigation) applying each year. 

The Snowy Water Licence does not contemplate releases out of Tantangara Dam to the 
Murrumbidgee River beyond those for the Snowy Montane Rivers Increased Flows in 
Schedule 3 – particularly Table one, or for small “base passing flows” (cl.1.1(13)). Releases 
for other reasons would effectively be a departure from the Snowy Water Licence, and 
would require the agreement of Snowy Hydro Limited and the NSW government.  

It is noted that releases of water from Tantangara Dam were previously contemplated 
under a commercial arrangement between Snowy Hydro Limited and the ACT Government 
that ultimately did not proceed, as the costs of foregone power generation were considered 
prohibitive. 

The Snowy Water Licence may be varied by NSW (the NSW Water Administration Ministerial 
Corporation2) to require Snowy Hydro Limited to undertake Murray to Murrumbidgee 
transfers whenever desired. However, the Snowy Water Licence requires that variations to 
the water release requirements can only be made without the agreement of Snowy Hydro 

 
1 Constituted under the Snowy Water Inquiry Outcomes Implementation Deed, this is the primary forum for 
operational consultation between Snowy Hydro Limited andNSW, Victoria, and the MDBA. 
2 The Water Administration Ministerial Corporation (WAMC) is a statutory body representing the Crown 
established under the Water Management Act 2000 (WMA), administered by the Water Group in the 
Department of Planning, Industry and Environment. Various divisions within the department, the Natural 
Resource Access Regulator and WaterNSW carry out WAMC functions. 
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Limited following determinations by separate independent experts on the “water 
management and resource impacts”, and the financial impact upon Snowy Hydro Limited, 
and payment of any compensation to Snowy Hydro Limited for the financial impact. This 
process, which also involves a separate legal deed between NSW and Snowy Hydro Limited 
(Snowy Compensation Deed), has not been used to date, and all Snowy Water Licence 
variations have been by agreement with both parties. 

Murray-Darling Basin Agreement 

The Murray-Darling Basin Agreement (the Agreement) between the basin states and the 
Commonwealth government includes: 

• provisions for accounting of inflows from tributary rivers (including the 
Murrumbidgee River) to the Murray River, and 

• a schedule (Schedule F) that sets out agreed arrangements for sharing water from 
the Snowy Scheme.  

The Agreement requires flows from the Murrumbidgee River into the Murray River to be 
accounted as a NSW resource. Delivery of water back to the Murray River following a 
Murray to Murrumbidgee transfer should be accounted as a shared resource, similarly to 
inflows into the Murray River from the Snowy Scheme.  

It may be possible to continue to account such delivery of water back to the Murray as a 
NSW resource, and make balancing adjustments to water accounted to NSW and Victoria in 
Hume Dam. This is similar to the process currently used to account for the delivery of water 
traded from the Murrumbidgee Valley to the (NSW, Victorian, or South Australian) Murray 
Valley by individual licensed water users.  

Alternatively, a variation to the Agreement may be required to permit Murray to 
Murrumbidgee transfers delivered back to the Murray to be accounted as a shared 
resource. 

Water sharing plan for the Murrumbidgee regulated river water source 

Under the NSW Water Management Act 2000, water sharing plans have been made for the 
major regulated river systems that prescribe access to water and include certain flow 
requirements in the river. The water sharing plan for the Murrumbidgee regulated river 
water source (the regulated WSP) includes Burrinjuck and Blowering Dams, and the 
Murrumbidgee and Tumut Rivers below the dams, and sets requirements for the 
management of the water captured and released by the dams. 

In particular, the regulated WSP prescribes the order in which water that becomes available 
is allocated.  

There is currently no provision to recognise additional water released from the Snowy-
Tumut development as a result of a transfer from the Snowy-Murray development, and 
current arrangements would result in that water being allocated to water access licences as 
set out in the regulated WSP. 

 

Arrangements applicable to sub-option 2 only 

Water sharing plan for the Murrumbidgee unregulated river water sources 
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Under the NSW Water Management Act 2000, water sharing plans have been made for 
unregulated rivers and streams across NSW that manage access to water. For the 
Murrumbidgee Valley, the water sharing plan for the Murrumbidgee unregulated river 
water sources (the unregulated WSP) applies to rivers and streams outside of the regulated 
river water source, including the Murrumbidgee River above Burrinjuck Dam. 

The primary limit to water access is via licence shares and allocations, and the limiting of 
take to flow classes on any day. At the commencement of the unregulated WSP in 2012, 
there was approximately 10,200 shares of entitlement along the Murrumbidgee River 
between Tantangara Dam and the commencement of the regulated system at Burrinjuck 
Dam (excluding the section within the ACT). These licences receive an annual allocation of 1 
ML per share (100%), which is equivalent to 10,200 ML, and may carryover allocations from 
one year to the next subject to a maximum account limit of 3 ML per share (300%). 

The unregulated WSP also sets daily flow classes along this stretch of the Murrumbidgee 
River that set a minimum flow requirement before pumping can occur. This minimum flow 
requirement varies along the Murrumbidgee River from 27 ML/day to 87 ML/day for most 
of the individual water access licences. 

Australian Capital Territory 

Currently, the only significant water user along the Murrumbidgee River within the ACT is 
Icon water, via the Murrumbidgee River to Googong Dam pipeline, which is fed by pumping 
station with a capacity of 100 ML/day. Pumping from the Murrumbidgee River via the 
pipeline is subject to the ACT Environmental Flow Guidelines 2019 no.2 (2019), which is an 
instrument under the (ACT) Water Resources Act 2007.  
The Guidelines require that pumping must not reduce daily flows below the 80th percentile 
flow, or the 90th percentile flow in any month between June and October. In addition, the 
Guidelines also require that the release of environmental flows from Tantangara Dam under 
the Snowy Montane Rivers Increased Flows provisions within the Snowy Water Licence are 
not to be taken. 
In addition, transfer of water to Googong Dam is not permitted when water storage in 
Googong Dam exceeds 80% of capacity, and is also not permitted when flows in Burra Creek 
(the initial receiving watercourse) exceed approximately 1,800 ML/day. 
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Impacts and benefits common to both sub-options 
A number of the economic, environmental, and social impacts for the Snowy Scheme and 
the Murrumbidgee Valley are common to both sub-options for Murray to Murrumbidgee 
transfers, and the review of these is described in this section. 

Snowy Scheme costs 

There will be costs to Snowy Hydro Limited to move beyond the current by-agreement 
arrangements and commit to a program of Murray to Murrumbidgee transfers, and their 
direct involvement will be required to quantify those costs. As noted in the previous section, 
legal agreements have been used in the past to implement changed operations, and this 
would include any agreement to fund Snowy Hydro Limited’s costs. These costs will be 
different for each sub-option, and are considered further in the following sections on the 
additional impacts and benefits for each sub-option.  

Annual volumes: notice and flexibility  

The Snowy Water Licence requires that an annual water operating plan is prepared before 
the commencement of each year (the water year for the Snowy Scheme is May-April), a 
process that takes approximately three months. To provide certainty for Snowy Hydro 
Limited, release requirements for each year are generally set at this time, including any 
volumes of inter-valley transfers. Under existing arrangements, this means the volume of 
any Murray to Murrumbidgee transfer for the upcoming water year in the Murray River 
(June -May) would be expected to be set in February, and remain unchanged during the 
course of the year. Setting a volume of Murray to Murrumbidgee transfer in February each 
year would require forecasts of the coming year’s water availability to be made, and 
forecasts this early before the start of a water year would have significant uncertainty. It 
may be possible to set a volume of transfer close to, or even during a water year, but will be 
more disruptive to Snowy Hydro Limited’s electricity generation planning and commercial 
arrangements, and therefore likely to generate greater costs. 

Normal operations practice in the Murray system would be to reduce releases during a 
water year as needed if climatic conditions became wet and/or inflows below Hume Dam 
increase above those expected under dry conditions.  

Whilst the Required Annual Release does vary as a result of other provisions of the Snowy 
Water Licence, this operational uncertainty impacts Snowy Hydro Limited’s ability to 
optimise its releases for generation during the water year and the revenue it makes from 
the National Electricity Market. Changing the volume of Murray to Murrumbidgee transfers 
after the development of the Annual Water Operating Plan, and potentially throughout the 
water year, would mean that the Required Annual Release for each would be more variable, 
and is likely to result in additional costs that Snowy Hydro Limited would seek to recover. 

Agreeing to a fixed volume of Murray to Murrumbidgee transfers would clearly address this 
issue. However, this potentially creates impacts in the Murray and/or Murrumbidgee 
Valleys. These impacts are considered further in the following sections 

Snowy Scheme release flexibility 

Inflows captured by the Snowy-Murray and Snowy-Tumut power generation developments 
within the Scheme are apportioned to each development based on the catchments that are 
within each valley, and a share of inflows to Lake Eucumbene, with Lake Jindabyne inflows 
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accounted solely to the Snowy-Murray development. Over the last 20 years, inflows 
accounted to the Snowy-Murray development have been lower than for the Snowy-Tumut 
development and this has, at times, affected the Scheme’s flexibility to make releases.  

Standing arrangements to make intervalley transfers from the Snowy-Murray to the Snowy-
Tumut may potentially lead to the flexibility of Scheme releases being constrained more 
often. 

 

Murrumbidgee regulated river system 

Arrangements will need to be put in place in the Murrumbidgee regulated river system to 
ensure that Murray to Murrumbidgee transfers are set aside and not allocated, protected 
from diversion, and delivered back to the Murray River when needed. The nature of these 
requirements are considered further below, however, at the very least, they can be 
expected to increase the complexity of operation and administration in the Murrumbidgee 
Valley. 
Protection from re-allocation 
Under the Snowy Water Licence, Snowy Hydro Limited operates to ensure a required annual 
release is met by 30 April each year, but does not have specific requirements to make 
releases in any particular month. To identify a volume of Murray to Murrumbidgee transfer 
that has been made in any month, means that the actual releases would need to be 
compared to those that would have been made had the Murray to Murrumbidgee transfers 
not been required. Snowy Hydro Limited are unlikely to be able to implement such a 
process and identify what releases would have been without transfers over any specific 
period within the year. This means that releases of the Murray to Murrumbidgee transfers 
in each month will not be able to be separately identified. To address this, an annual volume 
of Murray to Murrumbidgee transfer could be credited to a separate new account, similar to 
the existing inter-valley trade account3, at the start of the year.  
If the pattern of increased releases from the Snowy Scheme lags behind the delivery of the 
transferred water back to the Murray, a deliverability issue may arise, if the Murrumbidgee 
storages are drawn down to minimum levels. This situation does not arise very often, and 
this issue is unlikely to be significant in most years. However, in years where Blowering and 
Burrinjuck Dam storage volumes are low at the start of the irrigation season, care will need 
to be taken that delivery of Murray to Murrumbidgee transfers does not create or aggravate 
a restriction to water supply in the Murrumbidgee regulated river system. This may require 
some level of restrictions being placed on the inter-valley delivery of water to the Murray 
River at times, and would further increase the complexity of operations in the 
Murrumbidgee regulated river system.  
Alternatively, agreement could be sought from Snowy Hydro Limited to ensure releases are 
not made too late in the water year. However, this may also add to the costs that Snowy 
Hydro Limited would seek to recover. 
 

 

 
3 This existing account is used to manage the bulk delivery of the net volume of water from individual water 
trades made during the water year between the Murrumbidgee and Murray regulated river systems. 
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Annual volumes: notice and flexibility 

If the impacts to Snowy Hydro Limited arising from varying the Murray to Murrumbidgee 
transfers within a water year are prohibitive, it may be possible to proceed with a fixed 
Murray to Murrumbidgee transfer, and hold that water in Blowering or Burrinjuck Dam until 
the following water year if it is not required. This approach would, however, create an issue 
if either: 

• dry conditions occur, and the volume of Murray to Murrumbidgee transfer needs to 
be increased, or 

• wet conditions persist, and Blowering or Burrinjuck dam subsequently spills or pre-
releases water before the inter-valley transfer can be delivered to the Murray in the 
following water year.  

If the dry conditions situation arises, there may be supply shortfalls in the Murray system, 
albeit smaller in volume than would occur currently, despite the Murray to Murrumbidgee 
transfer process being in place. If the wet conditions situation arises, the Murray to 
Murrumbidgee transfers would occupy some of the storage capacity in the dams, and, if it is 
protected from spill and spill occurs, there would be less water available to Murrumbidgee 
licensed water users. This situation already occurs from time to time when water in the 
existing inter-valley trade account is deemed not subject to spill. To avoid impacts to 
licensed water users in the Murrumbidgee Valley, the water spill or pre-release would need 
to be accounted as a forced release of the inter-valley transfer. However, conditions that 
are sufficiently wet enough to lead to spills or pre-release in the Murrumbidgee valley often 
occur in the Murray valley at the same time, and there may not be a significant difference in 
the overall volume of Murray resource spilled compared to the current arrangements. 

Callout of transferred water 
Managing the callout of water back to the Murray could occur in a similar manner to the 
existing inter-valley trade account arrangements. Whilst this means that there is already an 
existing mechanism, the Murray to Murrumbidgee transfers would also be subject to the 
same issues as the existing inter-valley trade account. The primary issue is the same as that 
described above - water not called out by the end of a water year would take up storage 
capacity, and would need to spill first to avoid limiting water availability for licensed water 
users in the Murrumbidgee Valley.  
Murrumbidgee River flow regime  

Both sub-options will lead to increased flows in the regulated Murrumbidgee River system, 
and these will lead to higher than normal flows in the lower reaches in particular. There is 
not expected to be any channel capacity limitations outside of the Tumut River, however, 
the higher flows potentially provide positive and negative effects. 
There is a potential for an increase in unseasonal summer flow rates in the lower 
Murrumbidgee River, where existing flow rates are generally close to those that would have 
occurred naturally. If a rate of around 1,300 ML/day is generally required, this would be 
within the flow rates that are typical for IVT transfers, but would potentially occur more 
often, and in conjunction with inter-valley transfers for water trade. 
It is noted that the Murrumbidgee Long Term Water Plan describes baseflows at Balranald 
to be flows in the range of 500-2,500 ML/day, which are considered desirable at any time of 
year. 
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However, it is also noted that river flows are close to, or exceeding the tolerance for 
environmental impacts in other regulated river systems in the southern connected basin 
(e.g. lower Goulburn and Edward-Wakool), and the potential impact of a long-term increase 
in summer flows in the lower Murrumbidgee River would need to be considered further, 
including in conjunction with current and potential future inter-valley transfer requirements 
arising from trade in water entitlements and allocations. At present, it is not clear whether 
an increase in flows in the lower Murrumbidgee River of up to 1,400 ML/day would result in 
increased environmental impacts, and whether these would be within tolerable limits. 
Operational issues 

Additional delivery requirements for the Murrumbidgee River would increase the volumes 
of water consumed in transit by the river system (sometimes referred to as transmission 
losses). These transmission losses are typically in the order of 10-15% for the main 
Murrumbidgee regulated river, excluding the Yanco Creek system, but the incremental 
losses would be higher for water delivered to the end of the system. The Murrumbidgee 
regulated river system is generally considered to be an efficient carrier of water, as is the 
regulated Murray River within its established channel capacities. The issue is that some of 
the transmission losses currently incurred in the Murray regulated river system would be 
borne by the Murrumbidgee regulated river system, and some additional volume of water 
may need to be added to Murray to Murrumbidgee transfers to mitigate this impact. 

There would be some operational efficiency benefits for the Murrumbidgee regulated river 
system, depending on the flexibility of flow rates and timing when undertaking inter-valley 
delivery of water back to the Murray River. The improved efficiency comes from the ability 
for flows to the Murray River that would otherwise have been above the existing flow target 
at Balranald (referred to as operational losses) to be accounted as an inter-valley delivery 
back to the Murray River.  

There would also be a disbenefit to NSW Murray tributary inflows that would normally 
contribute to water availability for NSW Murray water users and potentially other states.  

There have been instances where demands along the Murrumbidgee River have increased 
quickly, and short-term restrictions to water access have been required. These events have 
been typically occurring once every three-five years on average, and usually last about 
three-five days. Shifts in crop types being irrigated away from pasture and rice towards 
horticulture and row cropping have reduced the tolerance for shortfalls within the two 
major irrigation corporations. 

To the extent that there are longer periods where there would be flows in transit for 
delivery to the Murray River, and there remains some flexibility for timing of delivery to the 
Murray River, this could potentially alleviate supply shortfalls. If there is no flexibility due to 
high demands or restrictions to water access along the Murray River, there may be an issue 
with regard to priorities that would need to be considered. 

At the lower end of the Murrumbidgee River, the existing weir at Balranald consists of a 
series of steel A-frames attached to a concrete bed, forming bays between which drop 
boards are inserted. The frames are hinged, and lie flat on the concrete bed during high 
flows. The weir is assembled and disassembled using a small crane on tracks, which 
reinstates the weir (including its own tracks on top) one bay at a time.  
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The weir is required to be disassembled when flows exceed 3,500 -4,000 ML/day, and then 
reassembled when flows fall below 2,000 – 1,500 ML/day. Whilst transfers of water back to 
the Murray are not generally expected to require the removal of Balranald Weir, it is time-
consuming to remove and reinstate, there may be a requirement for additional resourcing if 
this is required more often.  
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Additional impacts and benefits for sub-option 1: releases from 
Jounama Dam to Blowering Dam 
A number of the economic, environmental, and social impacts for the Snowy Scheme and 
the Murrumbidgee Valley are specific to option 1 for Murray to Murrumbidgee transfers, 
and the review of these is described in this section. 

 

Snowy Scheme 

Costs 

The Snowy Scheme generates a similar amount of energy per gigalitre via either 
development. A more significant factor for Snowy Hydro Limited’s revenue is that the 
Snowy-Murray development generates energy into the Victorian sector of the National 
Electricity Market, and the Snowy-Tumut development generates energy into the NSW 
sector of the National Electricity Market. There can be significant differences in the value of 
electricity between these sectors, and the longer-term outlook for energy prices between 
NSW and Victoria may be an issue.  

Arrangements to alter the long-term balance of releases from the Snowy-Murray to the 
Snowy-Tumut development may potentially result in some internal transition costs relating 
to forward contracts, and other operational and maintenance arrangements over time.  

The scale of these costs is hard to assess, and the direct involvement of Snowy Hydro 
Limited would be required. The Water division of the NSW Department of Planning and 
Environment has records of previous commercial arrangements between Snowy Hydro 
Limited and licensed water users in the Murray and Murrumbidgee valleys, which were 
generally based on an initial (smaller) “option” fee per megalitre early in the water year, and 
a (larger) “exercise” fee per megalitre at an agreed point during the water year, typically 
around October or November when water availability was better understood. These 
previous arrangements occurred mostly during the millennium drought, although the most 
recent instance was in 2016/17. Whilst somewhat dated, these previous commercial 
arrangements may provide some guidance. 

Snowy 2.0 

The new tunnel linking Talbingo Dam and Tantangara Dam is intended to increase the 
Scheme’s capacity to generate electricity during peak periods and then pump water back up 
to Tantangara Dam during off-peak periods. 

Transfer of water from the Murray to the Murrumbidgee is not expected to affect the 
operation of the new tunnel. 

 

Tumut River channel capacity 

The Snowy-Tumut development releases water directly into Blowering Dam on the Tumut 
River, which is the largest of the two main storages supplying the Murrumbidgee regulated 
river system. Releases are made from Blowering Dam into the Tumut River and then flow to 
the Murray River. Whilst the Murrumbidgee River has a large channel capacity, the Tumut 
River has a comparatively small channel capacity. As a result of many decades of river works 
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and maintenance, the main channel capacity of the Tumut River has been increased from 
around 3,300 ML/day in some sections during the 1950s to currently maintaining a rate of 
8,900 ML/day immediately below Blowering Dam, and 9,200 ML/day at the Tumut township 
below the largest tributary in the lower Tumut River (the Goobarragandra River). 

Releases from Blowering Dam have often been at or near channel capacity over the decades 
since the construction of the Snowy Scheme and Blowering Dam, and the impacts on 
environmental values in the Tumut River have long been recognized. This raises two issues 
for the operation of the Murrumbidgee regulated river system: 

• deliverability and storage balance issues, and 
• ongoing ecological and social impacts and damage to private property along the 

Tumut River. 

Deliverability 

The channel capacity constraints on the Tumut River mean that there is an upper limit on 
the volume of water that can be delivered from Blowering Dam during any given period. 
When the majority of the available water in the Murrumbidgee regulated river system is 
held in Blowering Dam (including assured releases from the Snowy Scheme), there can be 
difficulties delivering a high enough proportion of the available water before the end of the 
summer irrigation season. This deliverability issue has, at times, required restrictions on the 
proportion of the water available that can be delivered by the end of the summer irrigation 
season. 
Additional supply of water from the Snowy Scheme that needs to be delivered during the 
summer irrigation period would likely exacerbate this issue, unless the delivery of water to 
the Murray was delayed or limited to avoid impacts to water delivery in the Murrumbidgee 
Valley.  
Deliverability issues have not occurred in recent years due to dry climatic conditions and the 
reduction in releases from the Snowy-Tumut development due to the Snowy Initiative water 
savings. The potential for deliverability problems would need to be further assessed to 
understand the potential frequency and severity of this issue. 
Tumut River impacts 
The existing flow regime in the Tumut River is impacting on the environmental values of the 
river. Also resulting in some impacts to landholders (although significant stretches of the 
river have easements held by government) and community. 

There is currently an annual river maintenance program that involves expenditure of around 
$850,000 each year to manage these issues. Additional inflows from the Snowy Scheme on 
an on-going basis will require higher river flows more often. Further upward pressure on the 
long-term volume of water released from Blowering Dam would likely exacerbate impacts 
to the Tumut River from the current levels, and it may be appropriate for Murray water 
users to contribute to the funding of the annual river maintenance program.  

It is worth noting that the Snowy Water Initiative, involving water savings projects in the 
Murrumbidgee Valley to offset the return of water to the Snowy River, is estimated to have 
resulted in a long-term reduction in releases, with reductions in annual releases from the 
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Snowy-Tumut development into Blowering Dam varying between 70-165 GL/year4 from 
water savings over the last decade. In addition, approximately 40-50 GL/year5 of 
environmental releases made from the Snowy Scheme at Tantangara Dam and the 
Goodradigbee River aqueduct now flow into Burrinjuck Dam and are accounted as a part of 
the Snowy-Tumut Required Annual Release. This further reduces releases from the Snowy-
Tumut development into Blowering Dam compared to pre-Snowy Water Initiative levels. 

There has been traditional owner, landholder, and community concern over the impacts of 
river regulation to local landholders, traditional owner values, public amenity and 
recreation. Long periods of operating at channel capacity have caused erosion and water 
logging of nearby land, affected flow paths over time, and the rock-lining and other 
management measures have decreased the aesthetic value of the Tumut River. Whilst the 
Murray-Murrumbidgee transfers may not increase flow-related impacts to the Tumut River 
back to the pre-Snowy Water Initiative levels, it is likely to raise concerns from the local 
community. 

Exacerbating Tumut River flooding 

Landholders and the local community along the Tumut River have been concerned that the 
Snowy Scheme and Blowering Dam do not provide enough flood mitigation, and that they 
have even made flooding worse at times. Reviews of flood operations generally show that 
most dams provide some level of mitigation, even when they are full. This is due to the 
delayed flow as the storage surcharges to produce a flow over the spillway, allowing time 
for downstream tributaries to peak and begin subsiding. The NSW Office of Water carried 
out a review of the 2010 flood operations, and concluded that the Snowy Scheme did not 
increase outflows to Blowering Dam above the rate at which they would naturally have 
occurred (had the Snowy Scheme not existed) during the period of peak Blowering spills in 
December 2010. 
However, it might be argued that any increase in long-term average releases from the 
Snowy-Tumut development may erode the flood mitigation benefits that are currently 
provided by Blowering dam. 

  

 
4 https://www.industry.nsw.gov.au/__data/assets/pdf_file/0004/157216/Snowy-Water-Savings-Summary-
Table-2022.pdf 
5 https://www.industry.nsw.gov.au/water/basins-catchments/snowy-river/initiative/snowy-montane-rivers 
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Additional impacts and benefits for sub-option 2: releases from 
Tantangara Dam to Burrinjuck Dam 
A number of the economic, environmental, and social impacts for the Snowy Scheme and 
the Murrumbidgee Valley are specific to sub-option 2 for Murray to Murrumbidgee 
transfers, and the review of these is described in this section. 

Snowy Scheme 

Loss of generation 

Tantangara Dam has no power generation capability, and its primary function is to divert 
water to Eucumbene Dam for subsequent use to generate power via the Snowy-Tumut 
development. Making releases from Tantangara Dam would therefore result in lost 
generation capacity for Snowy Hydro Limited. Table one in Schedule three of the Snowy 
Water Licence describes the amount of foregone energy (GWh) for each gigalitre of water 
released from Tantangara Dam, and Snowy Hydro Limited would seek compensation for lost 
generation for any releases made from Tantangara. 

This loss of generation is probably the largest impact of all those identified in this 
investigation. To provide a sense of scale, one annual delivery of 100 GL from Tantangara 
Dam would see 194 GWh6 of foregone generation. The average value of this foregone 
generation, based on a volume weighted annual average price of around $80/MWh7 is 
$15.5m. These costs would also form an on-going liability into the future and significantly 
add to costs that would need to be recouped from states and, ultimately, licensed water 
users on an annual basis. To the extent that power prices continue to rise into the future, 
these costs would continue to increase. 

Any overall reduction in long-term volumes of generation is also likely to have an impact on 
Snowy Hydro Limited’s capacity to enter into insurance-type contracts with other energy 
providers, to meet their contracted electricity production when they have unforeseen 
outages. The direct involvement of Snowy Hydro Limited would be required to estimate the 
scale of these types of costs. 

The overall reduction in hydro-electric power generation would potentially also require an 
increase in electricity generation elsewhere that might increase carbon emissions. In the 
longer term, as renewable energy production becomes more dominant, the potential for 
this to occur would likely diminish. 

Environmental releases 

Currently, there is an environmental release program under the Snowy Montane Rivers 
Increased Flows provisions of the Snowy Water Licence. Annual volumes of releases of up to 
35 GL/year are made to provide a variety of environmental benefits, including a larger 
flushing flow of up to 1,100 ML/day in spring. Any larger release of water to effect Murray 
to Murrumbidgee transfers would need to be made in a regime that was sympathetic to the 

 
6 Based on the conversion factor in Table One of Schedule 3 to the Snowy Water Licence. 
7 Based on historical wholesale energy prices reported in the Australian Energy Regulator’s State of the energy 
market 2021 report. 
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objectives of the environmental releases program, and there is potential for additional 
releases from Tantangara Dam to be timed to improve environmental outcomes.  

The large buffering capacity of Burrinjuck Dam means that the pattern of releases from 
Tantangara Dam might be able to be varied to provide benefits for, or avoid impacts to, the 
current environmental releases program. The objectives of the current environmental 
release program include to provide a flushing flow, greater variability (including freshes), 
improve the seasonality of river flows, and improve base flows. Many of these objectives 
could be enhanced when there is sufficient buffering capacity at Burrinjuck Dam. 

Upper Murrumbidgee transmission losses and licensed NSW water users 
Releases from Tantangara Dam to the upper Murrumbidgee River are required to flow along 
the length of the Upper Murrumbidgee River from Tantangara Dam to Burrinjuck Dam, a 
reach of river that includes licensed NSW water users that are currently able to take water 
when flows exceed certain minimum flow rates (typically 27-87 ML/day for most licences). 
In 2004, that ACT government commissioned a study by Marsden Jacobs and Fluvial Systems 
to assess losses in the upper Murrumbidgee River. This study found that analysis of 
baseflow and median flow event conditions indicated high variability in channel 
transmission loss, with time of year and duration of releases being significant factors. 
Transmission losses were found to vary from as low as 7% for releases of 500 ML/day for 40 
days from Tantangara Dam in the winter spring, to around 50% for releases of 30 ML/day 
for 6 months or more. 

Murray to Murrumbidgee transfers of up to 130 GL each year would take at least two-three 
months to make, given the Tantangara Dam outlet capacity, and this may be further 
extended to provide flow variability and a release regime that was consistent with the 
objectives of the current environmental releases. To minimise losses, it would be desirable 
to make these releases early in each water year. However, early releases would increase 
storage in Burrinjuck Dam during the normal peak inflow period, and consideration would 
therefore need to be given to the potential for spills at Burrinjuck Dam to be exacerbated. 
Operational management of Tantangara releases could reduce this risk, and the absence of 
power generation means there would not be any scheduling issues for Snowy Hydro 
Limited.  

Without any intervention, the increased flows from Murray to Murrumbidgee transfers 
would also dramatically increase pumping opportunity for licensed water users in NSW. The 
Marsden Jacob / Fluvial systems report found that peak irrigation rates of up to 50 ML/day 
are possible with (then) current levels of irrigation development. However, whilst about 
10.2 GL/year is allocated for use, this study found that annual diversions were likely to be 
lower, with the major points of diversion on the river just upstream of Mittagang Crossing 
diverting about 1.3 – 1.6 GL/year for Cooma’s water supply; and about 2-4 GL/year of 
irrigation on the Numeralla floodplain. The study noted that water is also taken for irrigation 
on the Adaminaby floodplain and, in much smaller amounts, in the Billilingera Gorge. 

Tracking releases from Tantangara dam and adjusting water available for pumping by 
licensed water users does not currently occur, and would require additional resourcing to 
implement, including ongoing administrative costs. 

  



Using the Snowy Scheme and Murrumbidgee River System to augment Murray River flows 

Murray Darling Basin Authority 29 

Australian Capital Territory 
The only significant volume of water take within the ACT is via the pumping station at Angle 
Crossing, and the associated Murrumbidgee to Googong pipeline. 
It is understood that the operational strategy for the pipeline is to take water to supplement 
Googong Dam when the total ACT water supply volume falls below approximately 60%. 
Since the commissioning of the pipeline in 2012, transfer of water to Googong Dam has only 
occurred during 2019 and 2020 when total ACT water storage was below 60% for 
approximately 18 months, although a total volume of only 4 GL was pumped. 
In a similar manner to the existing arrangements to avoid take of water released for 
environmental purposes from Tantangara Dam, there is potential for agreement to avoid 
take of flows arising from Murray to Murrumbidgee transfers released from Tantangara 
Dam. 
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Feasibility of sub-options and further work 
The assessment of each sub-option against the main feasibility criteria are summarised in 
Table 2, and discussed in more detail in the relevant sub-sections. It is worth noting that 
there are expected to be material economic and environmental benefits arising from 
Murray to Murrumbidgee transfers in the Murray regulated river system itself, but that 
these have not been considered as part of this investigation. 

Technical feasibility 

Based on an estimate of the potential annual volume of Murray to Murrumbidgee transfers 
of up to approximately 130 GL/year, both the transfer via releases from the Tumut 
development (sub-option 1) and via releases from Tantangara Dam (sub-option 2) are 
technically feasible now. 

Changes to statutory arrangements 

The practice of varying Snowy Scheme releases to make inter-valley transfers between the 
Murray and Murrumbidgee regulated river systems is well established and a mechanism 
exists to undertake such transfers in the Snowy Water Licence as agreed between NSW and 
Snowy Hydro Limited.  

However, to establish some level of commitment to making the Murray to Murrumbidgee 
transfers, the Snowy Water Licence could be varied by NSW. This process would trigger the 
requirements to assess impacts via a third-party expert process. Alternatively, as has been 
used previously to secure additional releases from the Snowy Scheme during drought 
periods, governments could negotiate a legal agreement with Snowy Hydro Limited. Either 
approach would also set the compensatory payments required.  

The Murrumbidgee regulated river water sharing plan is likely to require some amendments 
to ensure that additional inflows from the Snowy Scheme for the Murray to Murrumbidgee 
transfers are not allocated to licensed water users in the Murrumbidgee Valley. It is possible 
that changes to the Murray-Darling Basin Agreement are required to ensure that delivery of 
the transferred water from the Murrumbidgee River can be appropriately accounted. 

Releases via sub-option 2 are not currently contemplated under the Snowy Water Licence. 
However, it is noted that, in 2009 the ACT commenced a program of works to secure future 
water supplies for Canberra that included infrastructure works (the enlargement of Cotter 
Dam, the construction of the Murrumbidgee to Googong pipeline) and purchase of 
approximately 12 GL of high security entitlements in the Murrumbidgee River regulated 
water source, with the intention of transferring allocations from these entitlements via the 
Snowy Scheme to the upper Murrumbidgee River. Under this project, the ACT would 
transfer water held in the accounts of their regulated Murrumbidgee licences in exchange 
for re-directing some of the releases from the Snowy Scheme that would normally be made 
into Blowering Dam across to Tantangara Dam (the same process as option 2 in this 
investigation). Under the proposed arrangements, no variation to the Snowy Water Licence 
was proposed, and arrangements were to be made via a separate legal deed and inter-
governmental agreement. This arrangement ultimately did not proceed due to prohibitive 
costs. 

Sub-option 2 would also potentially require the cooperation of the ACT government to avoid 
take of Murray to Murrumbidgee transfers via the Murrumbidgee to Googong pipeline, 
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similarly to the current arrangements regarding the environmental releases from 
Tantangara Dam. 

Economic impacts and costs 

Costs to Snowy Hydro Limited 

The principal feasibility issue identified is the costs to Snowy Hydro Limited associated with 
each option, and the willingness of Snowy Hydro Limited to enter into long-term 
arrangements to effect Murray to Murrumbidgee transfers. As with the previous water 
security measure developed but not implemented by the ACT government, the costs 
associated with sub-option 2 are likely to be significant, and much higher than for sub-
option 1.  

Establishing reasonable costs as part of negotiations for a legal agreement can be difficult 
without a detailed knowledge of the power market and Snowy Hydro Limited’s commercial 
arrangements, which are considered confidential. Independent specialist advice could be 
sought to provide guidance on reasonable costs. However, Snowy Hydro Limited are not 
obligated to accept third party advice, unless as part of a process to formally vary the Snowy 
Water Licence (in which case there is a prescribed process to select an independent expert). 

Economic benefits and impacts in the Murrumbidgee regulated river system 

Additional delivery requirements for the Murrumbidgee river would increase the volumes of 
water consumed in transit by the river system and some of the transmission losses currently 
incurred in the Murray regulated river system would occur in the Murrumbidgee regulated 
river system. An additional volume of water equivalent to approximately 15% of the inter-
valley delivery volume may need to be added to Murray to Murrumbidgee transfers to 
mitigate this impact. Further refinement of this adjustment could be made using long-term 
modelling. Actual adjustments could be made on an annual basis using the calculated 
transmission losses. 

Conversely, there would be some operational efficiency benefits for the Murrumbidgee 
regulated river system, depending on the flexibility of flow rates and timing when 
undertaking inter-valley delivery of water back to the Murray River. The improved efficiency 
comes from the ability for flows to the Murray River that would otherwise have been above 
the existing flow target at Balranald to be accounted as an inter-valley delivery back to the 
Murray River. This would be a disbenefit to NSW Murray tributary inflows that would 
normally contribute to water availability for NSW Murray water users and potentially other 
states. Some of the benefits of re-accounted operational losses for the Murrumbidgee 
regulated river system may need to be used to offset any impacts to Murray water users. 

As noted previously, to the extent that there are longer periods where there will be flows in 
transit for delivery to the Murray River, and there remains some flexibility for timing of 
delivery to the Murray River, this could potentially alleviate supply shortfalls. 

Notwithstanding all of the above benefits and impacts, there is likely to be a significant 
overall increase in the complexity of river operations and administration. 
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Table 2:  Summary of assessment against criteria 

Assessment criteria Sub-option 1 (release from Jounama Dam) Sub-option 2 (release from Tantangara Dam) 

Technical feasibility Yes – no works required Yes – no works required 

Statutory changes • Potentially a legal deed (with Snowy Hydro Limited) and 
inter-governmental arrangements required 

• Potentially changes to the Murrumbidgee regulated river 
water sharing plan 

• Potentially a legal deed (with Snowy Hydro Limited) and 
inter-governmental arrangements required 

• Potentially changes to the Murrumbidgee regulated river 
water sharing plan  

• Arrangements to avoid take of Murray to Murrumbidgee 
transfers by licensed water users in the upper 
Murrumbidgee River 

Cost impacts • Inter/intra-year uncertainty costs for Snowy Hydro Limited 
(unless Murray to Murrumbidgee transfer volume set prior 
to each water year) 

• Potential once-off transition costs for Snowy Hydro Limited 
• Potential additional costs under the Tumut River program 

• Substantial foregone power generation costs in excess of 
$15m in some years 

• Inter/intra-year uncertainty costs (unless Murray to 
Murrumbidgee transfer volume set prior) 

• Potential once-off transition costs for Snowy Hydro 
Limited 

• Additional operational and administrative costs to 
manage Murray to Murrumbidgee transfers from 
Tantangara Dam to Burrinjuck Dam 

River operations 
impacts 

• Significant increase in complexity of river operations in the 
Murray and Murrumbidgee Rivers 

• Significant increase in complexity of river operations in 
the Murray and Murrumbidgee Rivers 

• Additional resourcing to manage water access in the 
upper Murrumbidgee River 

Murrumbidgee 
economic impacts and 
benefits 

• Benefits: Some potential reduction in operational losses 
and risk of supply shortfalls 

• Impacts: Increased transmission losses, more complex 
operations 

• Benefits: Some potential reduction in operational losses 
and risk of supply shortfalls 

• Impacts: Increased transmission losses, more complex 
operations 
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Murrumbidgee 
environmental and 
social impacts 

• Exacerbate erosion and impacts to environmental and 
amenity values in the Tumut River 

• Potential increase in unseasonal flows in the lower 
Murrumbidgee River 

• Modest potential for unseasonal flows or impacts to 
environmental flow objectives in upper Murrumbidgee 
(depending on seasonal conditions)  

• Potential increase in unseasonal flows in the lower 
Murrumbidgee River 

Environmental and 
social benefits (other 
than those specifically 
sought by the BMFS) 

• Potential to reduce erosion and impacts to environmental 
and amenity values in the Swampy Plains and upper Murray 
Rivers 

• Potential to reduce erosion and impacts to environmental 
and amenity values in the Swampy Plains and upper 
Murray Rivers  

• Potential to significantly improve environmental flow 
objective outcomes in upper Murrumbidgee (depending 
on seasonal conditions) 
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Environmental and social impacts and benefits 

Environmental and social impacts 

There are environmental and social impacts that are likely to arise, and would need to be 
further considered. In particular the ongoing cost and difficulties in maintaining the Tumut 
River channel capacity suggest that, although water savings under the Snowy Water 
Initiative have reduced pressure on the Tumut River, any increase in the long-term releases 
from the Snowy Tumut development will exacerbate the issues currently being experienced, 
and there are likely to be local objections to Murray to Murrumbidgee transfers. 

It is possible that there would be a corresponding reduction in environmental impacts and 
need for river maintenance works along the Swampy Plains and upper Murray Rivers arising 
from the long-term reduction releases from the Snowy-Murray development under both 
sub-option 1 and sub-option 2. 

A long-term increase in summer flows in the lower Murrumbidgee River may result in 
environmental impacts that would need to be considered further, including in conjunction 
with current and potential future inter-valley transfer requirements arising from trade in 
water entitlements and allocations. As noted earlier, it is not clear whether an increase in 
flows in the lower Murrumbidgee River of up to 1,400 ML/day would result in increased 
environmental impacts, and whether these would be within tolerable limits. 

There may also be potential for impacts to cultural values that would need to be considered 
further. 

Environmental and social benefits 

There is some potential for environmental benefits under sub-option 2 if the releases from 
Tantangara Dam can be timed to support the environmental objectives of the current 
environmental releases. This will largely depend on the volume of Murray to Murrumbidgee 
transfers to be released, and the risk of the water being spilled from Burrinjuck Dam early in 
the water year. 

An additional benefit that may be possible is the re-allocation of some of the current 
environmental releases from Tantangara Dam to other release locations under the Snowy 
Montane Rivers Increased Flows program. However, this would be dependent on the 
volume of Murray to Murrumbidgee transfers. Another factor is that many of the other 
release locations would require works to allow additional releases, and may not be readily 
scaled up or down as the volume of Murray to Murrumbidgee transfers changes from year 
to year. 
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Further investigations to support a business case 
Economic costs to Snowy Hydro Limited 

While the general presence or absence of economic impacts is relatively clear, the 
quantification of these impacts requires further work that considers the potential costs in 
relation to the operation of the National Electricity Market. This would require consultation 
with Snowy Hydro Limited, and potentially a third-party review to quantify financial impacts 
on the operation of the Snowy Scheme and generation revenue. Some initial consultation 
with Snowy Hydro Limited to discuss willingness to consider the sub-options and the 
estimation of costs would be a high priority for further investigation, as it may influence 
whether the other investigations described below need to be pursued. However, it is 
possible that some of the further work described below may be required for Snowy Hydro 
to provide an estimate of costs. 

Hydrologic Modelling 

To progress the sub-options considered in this investigation, further work is required to 
better understand the benefits in the Murray regulated river system that could be achieved, 
and therefore allow optimisation of the Murray benefits against the likely costs of each 
option for Murray to Murrumbidgee transfers.  

It is noted that the integrated Source Murray Model, the newly developed Murrumbidgee 
Source Model, and Snowy Hydro Limited’s Snowy Scheme Model is about to become 
available as part of the work funded by the NSW Regional Water Strategies program. This 
represents an opportunity for the use of integrated modelling to better understand timing 
and volumes of: 

• Murray to Murrumbidgee transfers to better meet demands and reduce impacts on 
the Murray and Edward-Wakool rivers. 

• additional releases from the Snowy-Tumut development, and Blowering Dam to 
better assess impacts to Tumut River. 

• inter-valley delivery back to the Murray River to confirm supply benefits in the 
Murray regulated river system. 

An initial set of scenarios is likely to require approximately three months to undertake, but 
would be dependent on a number of factors, including: the need to undertake iterations to 
include assessment of the benefits and impacts of other options collectively, modelling 
resources available, and access to the latest models, ideally the versions developed for the 
integrated modelling described above. 

Statutory and management changes 

It would be appropriate to undertake a legal review of statutory arrangements (separately) 
under the water sharing plan for the Murrumbidgee regulated river water source and the 
Murray-Darling Basin Agreement, to confirm whether changes are required and the nature 
of those changes. 

Operational arrangements to deliver the transferred water from the Murrumbidgee River 
would also need to be expanded to ensure accounting for incremental increases in 
transmission losses and priorities for delivery for delivery that avoid local Murrumbidgee 
impacts across a range of circumstances were clearly articulated. The potential for 
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deliverability problems would also need to be further assessed to understand the potential 
frequency and severity of this issue. 

Other Impacts 

There is growing recognition that there are environmental and social impacts on river 
systems under current flow regimes, and that further work is required to better understand 
ecological impact tolerances. Subsequently, further work in this area is required to consider 
the impacts of maintaining the current flow rates around the Barmah-Millewa reach area in 
the Murray, including the Edward-Kolety River system, and the potential for impacts in the 
lower Murrumbidgee River from increased volumes of water delivery to the Murray River. 
Some of this work will be undertaken as part of the Barmah-Millewa Feasibility Study. Some 
quantification of changes to flow regimes via the modelling work described above would 
also be an important input to this work. 

Further work to consider impacts and benefits for traditional owners is recommended. 

The investigation of potential impacts that could arise from inter-valley delivery of Murray 
to Murrumbidgee transfers may also need to consider current and future inter-valley 
delivery of water to support water trade across the southern connected Murray-Darling 
basin. 
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