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About
The Australian water markets report 2014–15 is the eighth annual statement of water
trading activity across Australia. The report was first produced by the National Water
Commission for the 2007–08 water year and has been produced each year since. In
2015, the Australian Bureau of Agricultural and Resource Economics and Sciences
was given responsibility for producing the 2013–14 to 2016–17 editions of the report.
The primary objective of the Australian water markets report series is to inform
market participants, regulators, policy makers, researchers and other interested
parties about Australia’s water market activity by documenting traded products,
trading activity, prices and any relevant changes in governance arrangements.

The report is not intended to be a contemporary guide to inform market participants
about their day-to-day water trading decisions. Rather, it highlights trends and
market activity during the year.
For this edition of the report, additional emphasis has been placed on providing
contextual information on supply and demand factors that have influenced market
activity. A significant emphasis is also placed on the southern Murray–Darling Basin,
Australia’s most significant water market by volume and trading activity.
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Seasonal conditions
The 2014–15 water year was characterised by below-average rainfall, runoff and
streamflow in Australia. Average rainfall was 412 mm in 2014–15, 10 per cent below
the long-term average. Rainfall and streamflow were significantly below average in
parts of the southern Murray–Darling Basin (MDB), south-western Western Australia
and northern Queensland.

Storage volumes declined significantly during 2014–15, from 70 per cent to
59 per cent nationally. This continued the trend of declining storage volumes since the
flood events of 2011 and 2012. Storage volumes in the southern MDB (sMDB) reached
a low of 45 per cent in May 2015, down from 60 per cent in 2013–14. Northern MDB
storage volumes reached a low of 25 per cent in April 2015, following large declines
during 2013–14.
The 2015 calendar year proved to be the hottest on record, with high temperatures
driven in part by a shift to El Niño conditions. The Southern Oscillation Index declined
late in the year, and the Bureau of Meteorology officially announced an El Niño event
on 12 May 2015.

The poor seasonal conditions resulted in water allocation percentages in major water
markets being generally lower in 2014–15 than in 2013–14. In the connected sMDB,
water allocations were around 12.5 per cent lower than in 2013–14, although total water
availability was down only 3 per cent when carryover of 1 787 GL is taken into account.
More dramatic reductions in water availability were observed in the northern MDB.
Water allocations in the major northern MDB systems were minimal during both
2013–14 and 2014–15, with users in these systems relying primarily on carryover
reserves accumulated during the flood years (2010–11 and 2011–12). In 2014–15, the
total water available in key northern New South Wales systems was 60 per cent lower
than in 2013–14.

Water allocation markets

In 2014–15, the total volume of water allocation trade was 5 784 GL, 4 per cent higher
than in 2013–14. A total of 28 899 water allocation trades were recorded in Australia,
a 10 per cent increase on the previous year. Surface water accounted for the vast
majority (96 per cent, or 5 571 GL) of allocation trade in Australia.

2

In recent years, growth in allocation trade volumes has been exaggerated by the
emergence of environmental allocation transfers, particularly within the sMDB. In
2014–15, environmental transfers in the sMDB amounted to 2 172 GL, or 38 per cent
of all allocations traded in Australia.
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TABLE S1 Allocation trade summary, 2014–15
Region

Resource Type

Southern MDB

Regulated surface water

Number of trades

Volume traded (GL)

Turnover ($m)

25 503

4 950.3 a

330

0

0

na

Unregulated surface water
Northern MDB

Groundwater

299

112.2

na

Regulated surface water

1130

313.9

na

Unregulated surface water
Groundwater
Rest of Australia

Regulated surface water
Unregulated surface water
Groundwater

28

106.9

na

378

84

na

1 094

190.8

na

99

9.4

na

368

16.3

na

a Includes 2 172 GL of environmental transfers priced at $0 per megalitre.

However, even after excluding environmental transfers, the sMDB continues to account
for the vast majority of water allocation trade in Australia (2 890 GL, or 80 per cent, in
2014–15). Total turnover of the sMDB surface water allocation market was more than
$300 million in 2014–15. The northern MDB and the rest of Australia accounted for
14 per cent (505 GL) and 6 per cent (216 GL) of allocation trade, respectively.
The majority of water trade activity in Australia during 2014–15 occurred within
the Murray, Murrumbidgee and Goulburn water systems of the sMDB. These
regions also comprised the bulk of environmental transfers. Outside the sMDB,
significant trade volumes were recorded in the Lachlan and Gwydir regions of New
South Wales, and the Border Rivers and Fitzroy systems of Queensland. The vast
majority of groundwater trade occurred in New South Wales, particularly within the
Murrumbidgee, Murray, Lachlan and Namoi regions.

Drier conditions in 2014–15 drove an increase in allocation prices in most water
systems. Within the MDB, water allocation prices reached their highest levels since
the end of the drought in 2009–10. In the sMDB, prices increased from an average of
around $57 per megalitre in June 2014 to $142 per megalitre in June 2015. Prices were
even higher in parts of the northern MDB, with the Macquarie, Gwydir and Namoi
regions all in the range of $200 to $250 per megalitre.
Price data for water systems outside the MDB were often unavailable (not recorded)
or unreliable (too few trades), particularly for systems in Queensland. Prices in
Werribee reached $300 per megalitre, while prices in Thomson–Macalister decreased
from $136 per megalitre to $95 per megalitre because of wetter conditions in Sale.
Within the sMDB, prices increased significantly in the first half of 2014–15 in
response to below-average rainfall and inflows, before falling briefly in January
2014 following good rainfall. Prices then increased sharply late in the water year,
following the Bureau of Meteorology announcement on 12 May 2015 of the arrival of
El Niño conditions.

The sharp increase in prices late in 2014–15 demonstrates the increasingly forwardlooking nature of the sMDB allocation market, following the changes of carryover
rules in Victoria since 2010–11. In recent years, allocation markets have become more
‘asset like’, in the sense that market prices are now dependent on expectations about
future conditions.
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Historically, there have been few constraints on trade between regions and trading
zones within the sMDB, leading to fairly consistent water prices between regions.
The sMDB is unique in this respect—almost no interregional allocation trade occurs
in other Australian water systems. However, in recent seasons, trade restrictions
have become more important, with changes in trade flows, the introduction of new
limits and the reintroduction of previously suspended limits (such as the Barmah
Choke constraint).
During 2014–15 there were a number of binding constraints on interregional trade
in the sMDB, including the Barmah Choke, the Goulburn to Murray trade limit and
a suspension of interregional trade in the Lower Darling. The Goulburn to Murray
and Barmah constraints had minimal effect on market prices during 2014-15. As
has been observed historically, the Lower Darling trade suspension resulted in
significantly lower prices in that region compared to the rest of the sMDB.

Water entitlement markets

In 2014–15, more than 33 000 GL of water entitlements were on issue. The MDB
accounted for the majority (67 per cent) of regulated surface water entitlements
in Australia. In contrast, systems outside the MDB account for the majority of
unregulated (57 per cent) and groundwater (72 per cent) entitlements. The market
value of entitlements on issue within the sMDB was at least $11 billion in 2014–15.

In 2014–15, 1 800 GL of entitlements were traded nationally through
9 000 transactions. Entitlement trading activity has increased significantly since
2007–08 when less than 4 000 entitlements, representing 920 GL, were traded. There
has also been steady growth in the volume of groundwater entitlement trading, from
45 GL in 2007–08 to 271 GL in 2014–15.

TABLE S2 Entitlement trade summary, 2014–15
Region

Resource Type

Southern MDB

Regulated surface water

Northern MDB

Rest of Australia

Number of trades

Volume traded (GL)

Turnover ($m)

4 686

542.5

640

Unregulated surface water

278

148.3

na

Groundwater

347

104.6

na

Regulated surface water

271

446.9

na

Unregulated surface water

331

161.2

na

Groundwater

322

55

na

Regulated surface water

667

96

na

800

129.3

na

1 385

111.8

na

Unregulated surface water
Groundwater

The volume of traded entitlements in 2014–15 was lower than in 2013–14, largely
reflecting a decrease in Commonwealth environmental water recovery. In 2014–15,
just 52 GL of water was recovered by the Commonwealth, predominantly through
water savings generated through investment in water infrastructure. Around 5 GL
of entitlements were purchased in 2014–15, mainly from the northern MDB. Data
on state water recovery is not included in this report but will be considered for
future reports.

4
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Significant entitlement trade activity was observed within water systems in the
northern MDB (Macquarie, Namoi, Lachlan, Barwon–Darling) and in the Hunter
system. Large groundwater entitlement trade volumes were recorded in the South
Australian South East and Murrumbidgee systems.

Although entitlement prices vary considerably between water systems, resource
types and reliability classes, they often display similar trends over time, particularly
within the MDB. Trends in entitlement prices were broadly consistent with trends in
allocation prices over the period 2007–08 to 2014–15. Entitlement prices increased
around 17 per cent in the sMDB in 2014–15 in comparison with the 74 per cent
increase in allocation prices.

Within the sMDB, Murrumbidgee high security entitlements were the most expensive
major entitlement class, at around $2 116 per megalitre in 2014–15. Victorian
high reliability water shares were around $1 550 per megalitre (Vic. Murray and
Goulburn), and NSW Murray and Murrumbidgee general security entitlements traded
at around $920 per megalitre. Victorian low reliability entitlements are among the
least reliable in the sMDB and traded at around $200 per megalitre in 2014–15.
Price data for entitlement trades in water systems outside the MDB were often
unavailable (not recorded) or unreliable (too few trades), particularly for systems
in Queensland. Prices in the Thomson–Macalister system in Victoria increased
from $123 per megalitre to $199 per megalitre for low reliability entitlements
and remained stable for high reliability entitlements. Prices for general security
entitlements in the Hunter system in NSW decreased from around $2 400 per
megalitre to $1 700 per megalitre.
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Introduction
The Australian water markets report presents a comprehensive set of annual statistics
on water trading activity across Australia. The report provides detailed descriptions
of water supply and demand conditions, water trade volumes and market prices for
2014–15 across all significant Australian surface water and groundwater markets.
The report also provides an annual time series of data, documenting the evolution of
Australian water markets since 2007–08. This 2014–15 report will be followed by a
2015–16 report early in 2017.
Water trading activity occurs at a number of locations across Australia, as
summarised in Map 1. The Australian market is best viewed as a collection of
separate markets limited to specific surface water or groundwater systems. The vast
majority of water trading activity in Australia occurs within the southern Murray–
Darling Basin (MDB)—along the Murray River and its major connected tributaries.
The structure of this report differs slightly from the previous edition. As before, the
report begins with a national overview of Australian water markets (Chapter 2).
Chapter 3 focuses in detail on the southern MDB (sMDB) as the most significant
water market in Australia. After this, information at the state level for water systems
outside the sMDB is presented for Victoria and New South Wales (Chapters 4 and 5).
These chapters summarise the water property rights and market systems within the
state, and profile specific water systems with significant market activity, including
Thomson–Macalister and Werribee in Victoria, and Gwydir, Namoi, Macquarie and
Lachlan in New South Wales. Other water systems with significant trading activity
in Queensland, South Australia (non-MDB), Western Australia and Tasmania are
covered briefly in Chapter 6. Additional state-focused chapters are planned for
future editions.
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MAP 1 Australian water systems with water allocation trade activity in 2014–15
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In each chapter, trade statistics are presented separately for water entitlement
markets and water allocation markets. Water entitlement markets involve the
exchange of water rights that provide perpetual or ongoing access to shares of water
from a specified source (such as a river, reservoir or aquifer)—that is, ‘permanent’
transfers of water. Water allocation markets involve the exchange of specific volumes
of water available for use in the current year (those that have been assigned to
entitlements)—that is, ‘temporary’ transfers of water. The majority of trade activity
in Australia—at least in terms of the number of transactions—occurs within
allocation markets.
Where the total volume of entitlement transfers or water allocation trades are
presented for a particular jurisdiction, zone or water source, these are calculated
as the total volume of trades within the jurisdiction, zone or water source plus
the volume of outbound trades. Inbound trades are not included to prevent
double counting.

This report also presents detailed information on the participation of environmental
water holders (such as the Commonwealth Environmental Water Holder) in water
markets, particularly within the MDB. Following the introduction of the Water Act
2007 and associated Murray–Darling Basin Plan reforms, government environmental
agencies have become increasingly important participants in water markets.
ABARES
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Data for the report have been collated from various sources, including:

• Bureau of Meteorology—the primary source of information on water trading; it

collects water trade data from jurisdictional agencies and irrigation infrastructure
operators under the Water Act 2007 and the Water Regulations 2008

• Australian Government Department of Agriculture and Water Resources—

information on Australian Government environmental water recovery

• Commonwealth Environmental Water Office—information on the holdings and

trade activity of the Commonwealth Environmental Water Holder

• Murray–Darling Basin Authority—additional information on water trading and

environmental water in the MDB

• Australian Bureau of Agricultural and Resource Economics and Sciences

(ABARES)—information from the ABARES survey of irrigation farms in the MDB

• Australian Bureau of Statistics—information on farm water use and

irrigation production.

The methods used by ABARES in combining and cleaning these various datasets
are described in detail in Appendixes A–C. For readability, this report presents
statistics in the form of charts and maps. All data presented in charts and maps are
available to download in spreadsheet form. In addition, the report is accompanied by
a spreadsheet of key statistical tables. Finally, the Water Trade Database underlying
many of the results is also available to download (for more detail, see Appendix C).
Unless otherwise stated, chart and map data presented in this report have been
sourced from this database.
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Water supply
The 2014–15 water year was characterised by below-average rainfall, runoff and
streamflow in Australia (Map 2). Australia received an average rainfall of 412 mm
in 2014–15, 10 per cent below the long-term average from 1910–11 to 2014–15 of
458 mm. Rainfall and streamflow were significantly below average in parts of the
sMDB, south-western Western Australia and northern Queensland. Conditions were
particularly dry during spring, but improved after good summer rainfall, mostly
during January.

Australian storage volumes declined significantly during 2014–15 and ended at
59 per cent nationally, a decrease of 11 per cent relative to the previous year
(Figure 1). This continued the trend of declining storage volumes since the flood
events of 2011 and 2012. Storage volumes in the sMDB reached a low of 44.6 per cent
in May 2015, down from 59.5 per cent at the same time in 2013–14. Northern MDB
storage volumes reached a low of 25.4 per cent in April 2015, following large declines
during 2013–14.

FIGURE 1 Water storage percentages, 2007–08 to 2014–15

Note: Storage volumes are reported as a percentage of operating capacity rather than total possible storage, and
can therefore reach greater than 100 per cent.
Source: Bureau of Meteorology
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MAP 2 Australian rainfall, runoff and streamflow, 2014–15

Note: Streamflow deciles are summarised as the percentage of stations falling into the respective categories for
a) Hydrologic Reference Stations, b) States for all streamflow stations with valid data and c) monthly summaries.
Source: BOM (2016c)
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Temperatures remained high during 2014–15. In 2014, Australia recorded its hottest
spring on record, and 2015 proved to be the hottest calendar year on record. The high
temperatures were driven in part by a shift to El Niño conditions. Ocean temperatures
approached El Niño conditions during spring, before improving in summer. The
Southern Oscillation Index declined again late in the year (Figure 2), and the Bureau
of Meteorology officially announced an El Niño event on 12 May 2015.

FIGURE 2 Southern Oscillation Index, 2007–08 to 2014–15

Source: BOM (2016a)

Water allocation percentages in major water markets were generally lower in
2014–15 than in 2013–14. In the connected sMDB, water allocations were around
12.5 per cent lower than in 2013–14, although total water availability (including
carryover from the previous year) was down only 3 per cent (Figure 3).

FIGURE 3 Water allocation volumes in the southern MDB, 2007–08 to 2014–15

Note: Water availability was estimated by matching data for allocation announcement and carryover percentages
with entitlements on issue. Water systems captured here are Broken, Campaspe, Goulburn, Loddon, Lower
Darling, Murrumbidgee, NSW Murray, Ovens, SA Murray and Vic. Murray.
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More dramatic reductions in water availability were observed in the northern MDB
(Figure 4). Water allocations in the major northern MDB systems were minimal
during both 2013–14 and 2014–15. Users in these systems relied primarily on
carryover reserves accumulated during the flood years (2010–11 and 2011–12).
In 2014–15, the total water available in key northern NSW systems was 60 per cent
lower than in 2013–14.

FIGURE 4 Water allocation volumes in the NSW northern MDB, 2004–05 to
2014–15

Source: NSW Department of Primary Industries – Water. Note: comprises general and high reliability
entitlements in the Upper and Lower Namoi, Macquarie, Gwydir and Lachlan systems.

Water demand
The primary use of water in Australia is for agriculture, which accounts for
75 per cent of total extractive use (Figure 5). Anecdotal evidence suggests that the
vast majority of water allocation and entitlement trade in Australia occurs between
agricultural users. A recent analysis by the Victorian Government found that the
vast majority of water entitlement and allocation trade in Victoria involves irrigation
farmers (DELWP 2016d):
• Of Victorian high reliability entitlements (water shares), 64 per cent are directly

held by irrigators, 26 per cent by environmental agencies, 3 per cent by urban water
agencies and 7 per cent by other private entities (many of which are also likely to be
involved in agriculture).

• Of water allocation purchases in Victoria, 80 per cent were by local irrigation

farmers, 9 per cent by NSW and SA buyers (probably irrigation farmers), 1 per cent
by environmental agencies and 5 per cent by other private entities (including water
brokers, who typically sell water back to farmers).

Although urban areas account for 19 per cent of total water use, Australia’s major
urban water utilities have historically had minimal involvement in water markets.
During 2014–15, water entitlements were purchased by the South Australian
Government for urban use in Adelaide, but the volumes were relatively small
(see Chapter 3).
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FIGURE 5 Water extractions by use in Australia, 2014–15

Source: Bureau of Meteorology (2016c)

Government environmental agencies have become increasingly significant
participants in water markets following introduction of the Water Act 2007 and the
related Murray–Darling Basin Plan. To date, this has occurred primarily through
entitlement markets, with governments (particularly the Australian Government)
purchasing water rights from irrigators for environmental flows. The Commonwealth
was heavily involved in the water entitlement market during 2007–08 to
2011–12, but has greatly reduced this activity in recent years (Figure 6). Recent
Commonwealth water recovery has been largely achieved through infrastructure
investment projects.
During 2014–15, the Commonwealth announced a new 1 500 GL (long-run average
annual yield) cap on surface water entitlement purchases (see Table 2‑1, under
‘Major announcements’, below). Between 2007–08 and 2014–15, the Commonwealth
acquired 1 391 GL of entitlement through purchases and 973 GL through
infrastructure investment. Total Commonwealth water holdings in 2014–15 are
presented in Figure 7.

FIGURE 6 Commonwealth environmental water recovery, 2007–08 to 2014–15
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FIGURE 7 Commonwealth environmental water holdings in 2014–15, by reliability
class

Water use on Australian farms fell to 8 950 GL in 2014–15, down 16.5 per cent relative
to 2013–14 (Figure 8). Similarly, the area irrigated fell by 9 per cent to 2 150 000 ha
(Figure 9).
Figure 8 demonstrates the important role of water storages in Australia. While water
supply peaked during 2011 and 2012, farm water demand remained relatively low
because of the wet conditions, allowing storage reserves to accumulate. Although
2014–15 was a relatively low inflow year, water use remained relatively high as users
drew down on storage reserves.
The sMDB accounted for around 48 per cent of irrigated water use nationally in
2014–15 and the northern MDB 15 per cent (Figure 8). Figure 10 shows the volume
of irrigation water use in 2014–15 by natural resource management (NRM) region.
Outside the MDB, significant irrigation water use occurs in northern Queensland for
growing sugar cane, particularly in the Burdekin region. There is also noteworthy
irrigation water use in Tasmania, primarily for irrigated pasture.

FIGURE 8 Farm irrigation water use, 2007–08 to 2014–15
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FIGURE 9 Area of irrigated land, 2007–08 to 2014–15
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FIGURE 10 Farm water use, by natural resource management region, 2014–15
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Around 55 per cent of irrigation farms in the MDB participated in water allocation
markets in 2014–15 (compared with 65 per cent in 2013–14), while 5 per cent
participated in entitlement trading (Figure 11). Market participation rates decreased
during 2011 and 2012 because of the wet conditions and associated low demand for
irrigation water, but have since increased above the levels observed in 2007–08 when
conditions were very dry.

FIGURE 11 MDB irrigation farms participating in water markets, 2007–08 to
2014–15

Source: ABARES survey of irrigators in the MDB

Allocation markets
Since 2007–08, the volume of water allocation trade recorded in Australia has grown
dramatically (Figure 12). In 2014–15, the total volume of water allocations traded
nationally was 5 784 GL, 4 per cent higher than in 2013–14. Surface water continues
to account for the vast majority (96 per cent, or 5 571 GL, in 2014–15) of allocation
trade in Australia. The volume of groundwater allocation trade in 2014–15 was
212 GL.

FIGURE 12 Volume and number of water allocation trades, 2007–08 to 2014–15
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The number of allocation trade transactions decreased significantly during the
flood years of 2010–11 and 2011–12, before increasing to new highs in recent years.
In 2014–15, a total of 28 899 water allocation trades were recorded in Australia, a
10 per cent increase compared with 2013–14.

Growth in allocation trade volumes has been exaggerated to some extent by the
emergence of environmental allocation transfers, particularly within the sMDB.
These are transfers of water within and between water systems to achieve
environmental watering objectives. Although these transfers have no financial
component, they are still included in official trade records. In 2014–15, environmental
transfers amounted to 2 172 GL, or 38 per cent of all allocations traded in Australia
(Figure 13).

FIGURE 13 Volume of surface water allocation trade, by region, 2007–08 to
2014–15

Even if environmental water transfers are excluded, the vast majority of surface
water allocation trade continues to occur within the sMDB (2 780 GL, or 82 per cent,
in 2014–15) (see Figure 13). When including environmental water transfers, the MDB
accounted for 94 per cent of surface water allocation trade by volume nationally in
2014–15.
This is further highlighted by Figure 14, which shows volume of surface water
allocation trade by water system. The majority of water trade volume in Australia
occurs within the Murray, Murrumbidgee and Goulburn water systems of the sMDB.
These regions also comprised the bulk of environmental transfers during 2014–15.
Outside the sMDB, significant trade volumes were recorded in the Lachlan and
Gwydir regions of New South Wales, and the Border Rivers and Fitzroy systems
of Queensland.
Figure 15 shows groundwater allocation trade volumes by system in 2014–15.
The vast majority of groundwater trade occurs in New South Wales, particularly
within the Murrumbidgee, Murray, Lachlan and Namoi regions. Note that water
property rights and market rules limit groundwater allocation trade in Victoria,
however groundwater entitlement volumes can be temporarily transferred through
lease arrangements. Entitlement leases are not covered by this report but will be
considered for future editions.
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FIGURE 14 Surface water allocation trade, by water system, 2014–15
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FIGURE 15 Groundwater allocation trade, by water system, 2014–15
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The drier conditions drove increased allocation prices in most regions during
2014–15, particularly within the southern and northern MDB. Within the MDB, water
allocation prices in 2014–15 reached their highest levels since the end of the drought
in 2009–10 (Figure 16), although prices were still significantly lower than the peak
prices during 2007–08. Total turnover in the sMDB surface water allocation market
was more than $300 million in 2014–15 (Figure 17).

FIGURE 16 Annual average water allocation prices, by region, 2007–08 to 2014–15

Note: Data for Northern MDB were available for the following water systems: Gwydir, Lachlan, Macquarie–
Castlereagh and Namoi. Data for the Southern MDB were available for the following water systems: Campaspe,
Goulburn, Murrumbidgee, NSW Murray, SA Murray and Vic. Murray.

FIGURE 17 Annual turnover in southern MDB surface water allocation market

Note: Based on annual trade volumes (excluding environmental transfers) and average annual prices.
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Average prices for surface water allocations during 2014–15 for those water systems
with available data are presented in Figure 18. Major water systems with trade but
no price data include the Qld Border Rivers, Fitzroy, Burdekin, Barron and Burnett
systems (in 2014–15, no price data were available for any Queensland water system).
As would be expected, prices were similar between regions in the connected sMDB, in
the range of $100–130 per megalitre.
The particularly dry conditions in the northern MDB resulted in high prices in the
Macquarie, Gwydir and Namoi regions, in the range of $200–250 per megalitre
(Figure 18). Outside the MDB, prices were particularly high in the Werribee irrigation
area in southern Victoria (around $300 per megalitre, although this is somewhat
typical of this system). The relatively low prices observed in the Harvey system in
Western Australia in 2014–15 are also typical of that system.
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FIGURE 18 Average surface water allocation price, by water system, 2014–15
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Entitlement markets
Water entitlements on issue
Throughout this report, entitlement numbers are presented in ‘nominal’ terms
(representing maximum possible volumes available for use). For many entitlement
types, water available for use in any given year can be considerably lower
(especially for unregulated and low reliability regulated surface water). To avoid
double-counting, the entitlement numbers presented in this report exclude ‘bulk
entitlements’ (that is, wholesale rights to water that underlie entitlements held by end
users), where possible (see Appendix A).
In 2014–15, there were more than 33 000 GL of water entitlements on issue
(Figure 19). The MDB accounts for the majority (67 per cent) of regulated surface
water entitlements in Australia. In contrast, systems outside the MDB account for the
majority of unregulated (57 per cent) and groundwater (72 per cent) entitlements.

FIGURE 19 Volume of water entitlements on issue, by region and type, 2014–15

Figure 20 shows the total volume of water entitlements on issue by type and water
system. While the largest entitlement volumes are still held within the sMDB,
significant entitlement volumes are held in many non-MDB systems, including
Tasmania and the Burdekin system (mostly regulated surface water), and the Sydney
South Coast and Hunter systems (mostly unregulated surface water) (Figure 21).
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FIGURE 20 Volume of water entitlements on issue, by type and water system, 2014–15
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FIGURE 21 Total volume of water entitlements on issue, by water system, 2014–15
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Figure 22 displays estimates of the market value of water entitlements on issue.
The market value of entitlements on issue within the sMDB was at least $11 billion
in 2014–15. These estimates were constructed by multiplying entitlement volumes
by average annual market prices. Because market price data are only available for a
subset of entitlement types (see Appendix A), these numbers represent only a portion
of the total value of water entitlements in Australia. Entitlements valued in this
manner comprised 73 per cent, 45 per cent and 6 per cent of the total nominal volume
of entitlements on issue in the sMDB, northern MDB and other Australia, respectively.

FIGURE 22 Value of actively traded water entitlements on issue, 2007–08 to
2014–15

Note: Data for entitlements on issue and entitlement trade were matched using a unique identifier based on a
combination of variables, including water system, resource type, regulated status and reliability class. ABARES
was able to match data for 19 unique water systems: southern MDB (Murrumbidgee, NSW Murray, SA Murray,
Vic. Murray, Loddon, Campaspe, Goulburn, Broken, Ovens), northern MDB (Namoi, Gwydir, Lachlan, Macquarie–
Castlereagh) and other (Barron, Qld Fitzroy, Hunter, Thomson–Macalister, Werribee, Burnett). For a complete list
of entitlement types, see Appendix A.

Entitlement trading activity
During the period 2007–08 to 2014–15, trade in water entitlements nationally
increased significantly. In 2014–15, 9 087 entitlement trades were recorded
nationally, compared with fewer than 4 000 in 2007–08 (Figure 23). There has also
been steady growth in the volume of groundwater entitlements traded (271 GL in
2014–15, compared with 45 GL in 2007–08).

The decrease in entitlement trade volume in 2014–15 largely reflects a significant
drop in Commonwealth environmental water recovery in the sMDB. During 2013–14,
large volumes of supplementary water entitlements in southern New South Wales
were traded as part of Commonwealth infrastructure projects, leading to a spike in
trade volume (Figure 24). Outside the MDB, entitlement trade has increased steadily
between 2007–08 and 2014–15 (Figure 24).
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FIGURE 23 Volume and number of water entitlement trades nationally by source,
2007–08 to 2014–15

FIGURE 24 Volume of water entitlement trade, 2007–08 to 2014–15

Figure 25 shows the volume of surface water entitlement trade by water system in
2014–15. Significant activity was observed within the northern MDB (Macquarie,
Namoi, Lachlan, Barwon–Darling) and in the Hunter system. Large groundwater
entitlement trade volumes were recorded in the SA South East and Murrumbidgee
systems (Figure 26).
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FIGURE 25 Volume of surface water entitlement trade, by water system, 2014–15
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FIGURE 26 Volume of groundwater entitlement trade, by water system, 2014–15
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Entitlement prices
Entitlement prices depend largely on expected annual allocation volumes (for
example, the ‘long-run average annual yield’) and expected allocation prices. As
a result, water entitlement prices are highly specific to particular water systems,
resource types and reliability classes. More detailed data on prices of specific
entitlement types are provided in Chapters 3–6.

Although entitlement prices vary considerably across regions and classes, they
often display similar trends over time, particularly within the MDB. Figure 27 shows
volume-weighted average annual prices of regulated surface water entitlements for
key systems in the southern and northern MDB. Trends in entitlement prices are
broadly consistent with trends in allocation prices during the period. In response to
the wetter conditions following the drought, sMDB entitlement prices decreased by
around 67 per cent from 2009–10 to 2012–13. Prices increased around 17 per cent in
the sMDB in 2014–15, partly in response to a 74 per cent increase in allocation prices.

FIGURE 27 Average price of regulated surface water entitlements, 2007–08 to
2014–15

Note: Southern MDB comprises entitlements in the Goulburn; Murrumbidgee; NSW, Vic. and SA Murray; Broken;
Campaspe; Loddon; and Ovens systems. Northern MDB comprises Gwydir, Lachlan, Namoi and Macquarie–
Castlereagh. See Appendix A for a full list of entitlement types.
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Major announcements
Major national water announcements during 2014–15 are summarised in Table 2‑1.
A more detailed list of announcements for the sMDB is presented in Chapter 3.

TABLE 2‑1 Major national water announcements during 2014–15
Date

Description

1 Jul 2014

Start of the new Basin Plan water trade rules

25 Sep 2014 Australian Government confirms closure of National Water Commission, with key
functions transferred to the Productivity Commission and ABARES
19 Dec 2014 Independent review of the Water Act 2007 released
6 Feb 2015

Bob Baldwin takes over as Commonwealth Parliamentary Secretary for water from
Simon Birmingham

10 Mar 2015 Australian Government announces plans to cap water buybacks in the MDB to
1 500 GL
12 May 2015 Bureau of Meteorology confirms El Niño–Southern Oscillation conditions reached
for the first time since March 2010
28 May 2015 Water Amendment Bill 2015 introduced to parliament, including 1 500 GL cap on
buybacks in the MDB

Market performance
Table 2‑2 and Table 2‑3 summarise the performance of jurisdictions against service
standards for processing times for entitlement trades and allocation trades. ABARES
has included published figures from jurisdictions on performance against service
standards, where possible. If published figures were not available, service standards
were calculated using the Water Trade Database.
New South Wales, Victoria and South Australia all exceeded the standard for
both intrastate and interstate allocation trades. Queensland, Western Australia
and Tasmania all met their standards for intrastate allocation trade. In all cases,
performance levels for allocation trades were comparable with those reported
for 2013–14.

All jurisdictions met their standards for processing of water entitlement trades in
2014–15. In Western Australia, performance declined slightly from 35 per cent of
trades being approved within 20 days in 2013–14 to 30 per cent in 2014–15.
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TABLE 2‑2 Market performance for water allocation trades, 2014–15
Intra-state trade

Region

Inter-state trade

Processed within
10 business days –
Processed within
excluding to/from
5 business days (%) South Australia (%)

Processed within
20 business days
– to/from South
Australia (%)

COAG service standard

90.0

90.0

90.0

New South Wales

99.4

97.3

100.0

94

100.0

na

Inside the Murray Darling
Basin

na

100.0

98.8

Outside the Murray
Darling Basin

na

na

na

Queensland
South Australia

Tasmania

100.0

na

na

Victoria

97.0

97.0

100.0

Western Australia

98.3

na

na

na

na

na

Australian Capital Territory

COAG Council of Australian Governments. na not available.
Note: COAG service standards apply only to MDB jurisdictions. For South Australia, intrastate trade performance
benchmarks are set for 10 business days, and interstate trade performance benchmarks are set for 20 business days.
Sources: NSW Office of Water, Victorian Water Register, SA WaterConnect, SunWater, Qld Department of Natural
Resources and Mines, Water Trade Database

TABLE 2‑3 Market performance for water entitlement trades, 2014–15
Approvals within
20 business days (%)

Registration within
10 business days (%)

COAG service standard

90.0

90.0

New South Wales

97.0

95.9

na

94.0

Inside the Murray Darling Basin

99.7

99.7

Outside the Murray Darling Basin

92.0

100.0

na

na

Victoria

99.0

100.0

Western Australia

30.1

100.0

100.0

100.0

Region

Queensland
South Australia

Tasmania

Australian Capital Territory

COAG Council of Australian Governments. na not available.
Note: Registration performance for New South Wales is determined by weighted performance for transfers and
share assignments, as provided on the website of the NSW Office of Water.
Sources: NSW Office of Water, Victorian Water Register, SA WaterConnect, Qld Department of Natural Resources
and Mines, Water Trade Database
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Region overview
The sMDB is a group of connected river systems in south-eastern Australia, including the
Murray River and its tributaries (Map 3). In this report, the sMDB is defined as including
the Murray, Murrumbidgee and Lower Darling systems in southern New South Wales; the
Murray, Goulburn, Broken, Loddon, Campaspe, Ovens and Wimmera–Avon systems in
northern Victoria; and the Murray and Eastern Mt Lofty Ranges systems in South Australia.
The sMDB is Australia’s most significant water market, accounting for 94 per cent of
national allocation trade volume in 2014–15. It is unique in terms of its high degree of
hydrological connectivity, which allows relatively open water trading between water
systems and across state boundaries. The sMDB is widely regarded as one of the
most sophisticated water markets in the world. In comparison with other Australian
and international water markets, the sMDB market involves large numbers of
transactions, large numbers of buyers and sellers, low transaction costs and few
constraints on trade (see, for example, Grafton et al. 2011).

The vast majority of water supply in the sMDB is provided by storage controlled rivers
(that is, regulated surface water). There is also some groundwater and unregulated
surface water (Figure 28). Major dams in the sMDB include Dartmouth, Hume,
Blowering, Burrinjuck and Lake Eildon (Map 3). Total storage capacity (excluding the
Snowy Mountains scheme) is around 16 000 GL.

MAP 3 Southern Murray–Darling Basin water systems
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FIGURE 28 Entitlements on issue by water system in the southern MDB

The majority of water use in the sMDB is for irrigated agriculture, with significant
broadacre cropping in southern New South Wales (including rice), dairying in
northern Victoria, and horticulture in northern Victoria and South Australia
(Figure 29). The gross value of irrigated agriculture production in the sMDB was
more than $4 billion in 2013–14 (ABS 2015a).

FIGURE 29 Volume of irrigation water use in the sMDB, by natural resource
management region and activity, 2014–15

Market framework
Water property rights systems within the sMDB differ between states, and are
described in further detail in the relevant state chapters. While institutional
arrangements and terminology differ between states, there are broad similarities:
each state maintains a form of water entitlement, has an agency responsible for
determining annual allocations, and has systems for processing and recording
water trades.
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TABLE 3‑1 Southern MDB state water terminology
General terms

Victoria

New South Wales

South Australia

Water plan

Various

Water sharing plan

Water allocation plan

Entitlement

Water share

Water access licence

Water access
entitlement

Allocation

Water allocation

Water allocation

Water allocation

Entitlement trade Water share transfer

Water access licence transfer, Entitlement trade
share component assignment

Allocation trade

Water allocation trade Water allocation assignment

Allocation trade

Lease

Limited term transfer Term transfer

Temporary entitlement
trade

Reliability

Reliability (common
examples are high
and low reliability)

Category (common examples Class (ranges from
are high security, general
Class 1 to Class 9)
security, supplementary
access, aquifer, other
unregulated)

Within the sMDB, a number of additional institutional arrangements are designed to
support interregional and interstate water trade—in particular:
• the Murray–Darling Basin Agreement (the Agreement), Schedule D (Permissible

Transfers between Trading Zones) Protocol

• the Murray–Darling Basin Plan (the Basin Plan) trading rules.

These arrangements are overseen by the Murray–Darling Basin Authority (MDBA),
which is an independent statutory agency.

Together, the Basin Plan, the Agreement and the various state water trading rules
determine how, where and when water can be traded. In particular, Schedule D of the
Agreement defines a set of regional trading zones for the sMDB and sets conditions
under which water allocations can be traded between zones (Map 4). As a general
rule, net allocation trade is permitted between zones in a downstream direction.
Net upstream trade can occur between zones on the same river (for example, from
SA Murray to Vic. Murray), but not into tributaries (such as from the Murray into
the Goulburn).
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MAP 4 Southern MDB water trading zones
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Key trade restrictions of relevance to the sMDB allocation market include
the following:

• Murrumbidgee: The Murrumbidgee Inter-Valley Transfer Account (IVT) limit

places an upper bound on net trade out of the Murrumbidgee (zone 13), in addition
to a limit of zero net trade into Murrumbidgee under Schedule D.

• Goulburn: Under Schedule D, there is a zero net trade limit into Victorian

tributaries, including the Goulburn (zones 1a, 1b, 2, 4c, 4a and 5a). In addition, the
Victorian Goulburn to Murray trade limit sets an upper bound on net trade out of
Victorian tributaries into the Murray.

• New South Wales to Victoria spill rule: Under Victorian state rules, trade from

New South Wales to Victoria is closed if: net annual trade from New South Wales to
Victoria reaches 200 GL; or, the risk of spill from Victoria’s share of Hume Dam for
the rest of the season is 50 per cent or more.

• Barmah Choke: Under Schedule D, there is a volumetric limit on allocation

trade downstream through the Barmah Choke (that is, a limit on net trade out of
zones 10 and 6).

• Lower Darling drought rule: Under Schedule D, trade into and out of the Lower

Darling (zone 14) is closed when storage volumes in the Menindee Lakes fall below
a critical threshold (480 GL).

Although many restrictions exist on trade between zones, they have had a limited effect
on the allocation market in most years since 2007–08. In practice, trading restrictions
tend to be non-binding most of the time, in the sense that market trade flows are often
lower than defined limits. Further, a number of the key trading rules were temporarily
suspended during the drought. In recent seasons, trade restrictions have become more
important, with changes in trade flows, the introduction of new limits (such as the
Goulburn to Murray and NSW to Vic. trade limits from 2012–13) and the reintroduction
of previous limits (such as the Barmah Choke constraint from 2014–15).
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Finally, although systems of interstate entitlement trading have also been developed
(known as tagging), they are rarely used in practice. Most entitlement trades occur
within a water system.

Major announcements

Table 3‑2 lists major announcements and media reports during 2014–15 of relevance
to sMDB allocation and entitlement markets.

TABLE 3‑2 Major water announcements relevant to the southern MDB during
2014–15
Date

Description

1 Jul 2014

Start of the new Basin Plan water trade rules
Opening allocations of 100% in the NSW Lower Darling; however, trade into and
out of the system remains restricted because of low storage levels

38

29 Jul 2014

Murrumbidgee Irrigation expects to complete channel lining project by
November ($50m project funded by the Private Irrigation Infrastructure
Operators Program)

23 Sep 2014

SA Government announces $100m second round of 3IP (South Australian River
Murray Sustainability Irrigation Industry Improvement Program)

16 Oct 2014

SunRice predicts smaller rice crop for 2015 as a result of reduced availability of
water

28 Oct 2014

The MDBA reinstates the net trade limit from above to below the Barmah Choke.

2 Dec 2014

New round of Commonwealth environmental buybacks is announced for
southern NSW (NSW Murray, Murrumbidgee and Lower Darling)

13 Jan 2015

Rainfall in southern NSW over the past week takes pressure off irrigation water
demand

22 Jan 2015

Neil Andrew is announced as the next chair of the Murray–Darling Basin
Authority

10 Mar 2015

Australian Government announces plans to cap water buybacks in the MDB to
1 500 GL

17 Apr 2015

Ruralco launches online auction systems for permanent water entitlements in
the southern MDB

12 May 2015

Bureau of Meteorology confirms El Niño–Southern Oscillation conditions
reached for the first time since March 2010

20 May 2015

SA Water confirms plans to buy up to 8 GL of water entitlements for urban use

27 May 2015

Growers cite high cost of water as reason for decrease in soybean production in
southern NSW

10 Jun 2015

The Barmah Choke net downstream trade constraint will continue in 2015–16
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Seasonal conditions
Rainfall
Rainfall was well below average in the sMDB during 2014–15 (Map 5), particularly
in parts of Victoria and South Australia. Rainfall on irrigation farms, a key driver of
market water demand, averaged 332 mm in the sMDB in 2014–15, down 33 per cent
from 2013–14 (Figure 30).

MAP 5 Rainfall decile MAP for the MDB, 2014–15

FIGURE 30 Farm rainfall within the southern MDB, 2007–08 to 2014–15

Source: Hughes et al. (2016)
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Inflows and storage
Murray system inflows were high in July 2014, but quickly declined to below average
for the winter and spring period (Figure 31). The 2014–15 inflow pattern was
consistent with a broader climate change–related trend towards reduced winter
season rainfall and streamflow in south-eastern Australia (BOM & CSIRO 2012).

FIGURE 31 Daily Murray system inflows in 2014–15 and 2013–14 compared with
long-term average

Source: MDBA (2015)

Storage volumes in the sMDB declined from 72 per cent to 47 per cent during 2014–15
(Figure 32). Storage volumes in the Murrumbidgee (Blowering plus Burrinjuck)
ended the year relatively low at 33.5 per cent, compared with the Murray (Hume
and Dartmouth) at 53.8 per cent and the Goulburn (Eildon and Waranga Basin) at
51.4 per cent.

FIGURE 32 Water storage percentages in selected dams in the southern MDB,
2007–08 to 2014–15
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Allocations and carryover
Figure 33 shows total water allocations to regulated surface water entitlements in the
sMDB, with and without carryover from previous years. Water allocations were down
by around 12 per cent relative to 2013–14, although total water availability (after
including carryover) was down only 3 per cent.
Available carryover balances increased in November and December 2014 as water
‘quarantined’ in spillable water accounts in Victoria (Goulburn and Vic. Murray)
was made available for use because of low risk of spill. Final carryover available in
2014–15 was 1 787 GL, accounting for 24 per cent of total allocations available.

FIGURE 33 Allocation volumes in the connected southern MDB, 2007–08 to
2014–15

Source: Hughes et al. (2016)

High reliability regulated surface water entitlements generally received full
allocations in 2014–15 (Figure 34): Victorian high reliability and SA Murray
received 100 per cent, while NSW Murray and Murrumbidgee high security received
95 per cent. NSW Murray and Murrumbidgee general security allocations were down
significantly in 2014–15 compared with 2013–14, at 61 and 53 per cent, respectively.
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FIGURE 34 Allocations for major entitlement types in the southern MDB, 2014–15

Note: Low reliability entitlements in Vic. Goulburn and Vic. Murray had zero allocations from 2007–08 to 2014–15.
Source: Hughes et al. (2016)

Figure 35 shows volumes of carryover into subsequent years for the connected
sMDB. Of the water available in 2013–14, 28.5 per cent was carried over into
2014–15, while 30.9 per cent of 2014–15 water was carried over into 2015–16. Since
2007–08, there has been an increase in the use of carryover, largely in response to
the introduction of carryover rules in Victoria. These rules were first implemented
as a temporary measure in 2007–08, and were made permanent in 2008–09, with
further refinements to the rules in the Vic. Murray, Goulburn and Campaspe systems
in 2010–11 and 2013–14. For further detail, see Hughes et al. (2016).

FIGURE 35 Allocations carried over into the next year in the southern MDB,
2007–08 to 2014–15

CEWH Commonwealth Environmental Water Holder. Source: Hughes et al. (2016)
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Environmental water
Commonwealth environmental water recovery in the sMDB has decreased
significantly since 2011–12. In 2014–15, just 41 GL of water was recovered by the
Commonwealth, almost exclusively through investment in infrastructure (Figure
36). Around 0.5 GL of entitlements was purchased in 2014–15, all sourced from the
Goulburn and Vic. Murray systems (Figure 37).

FIGURE 36 Commonwealth environmental water recovery in the southern MDB,
2007–08 to 2014–15

Note: Water recovery is reported at the point at which water savings or purchase have been received, estimated
or agreed in signed contracts. Until water transfer contracts have been exchanged however, these figures are
subject to change over time.

FIGURE 37 Commonwealth environmental water recovery, by system and
reliability, in the southern MDB, 2014–15

Note: Water recovery is reported at the point at which water savings or purchase have been received, estimated
or agreed in signed contracts. Until water transfer contracts have been exchanged however, these figures are
subject to change over time.
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The effect of environmental water recovery on the sMDB allocation market is
considered further in Hughes et al. (2016). Water recovered through purchases
effectively reduces the supply of water available for irrigation users, while
infrastructure projects achieve water savings (for example, by reducing losses),
which are shared equally between irrigators and the Commonwealth.

Figure 38 shows total water availability (allocations plus carryover) with and without
Commonwealth water purchases. If the effects of infrastructure savings are excluded,
Commonwealth water recovery in the sMDB since 2007–08 led to a reduction
in supply of 14.2 per cent during 2014–15. In percentage terms, Commonwealth
purchases to date have been highest in the Vic. Murray water system (Figure 39).

FIGURE 38 Total water available (allocations plus carryover) in the connected
southern MDB, with and without Commonwealth environmental purchases

Source: Hughes et al. (2016)

FIGURE 39 Reduction in consumptive water availability from environmental water
purchases – allocations and carryover to environmental entitlements, 2014–15
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Surface water allocation markets
General price trends
Monthly prices and trade volumes for water allocations in the sMDB since 2007–08
are shown in Figure 40. The drier conditions during 2014–15 drove an increase in
allocation prices from an average of around $57 per megalitre in June 2014 to $142 in
June 2015.

FIGURE 40 Monthly average water allocation prices and trade volumes (total
southern MDB)

Hughes et al. (2016) analysed the key drivers of water prices in the sMDB during the
period 2000–01 to 2015–16. While the demand for, and supply of, water in the sMDB
depend on a range of factors, most of the variation in prices within the sMDB over
the past decade can be explained by seasonal conditions (that is, water allocations
and rainfall) (see Box 1). Since 2007–08, allocation prices in the sMDB have also been
affected by government policies, including Commonwealth entitlement purchases
and changes to state carryover rules. Environmental purchases and an increased use
of carryover both contributed to higher prices in allocation markets during 2014–15
(see Box 1).

Monthly prices within major sMDB water systems are shown in Figure 41. Average
prices across different trading zones have moved more or less in unison, as would be
expected in an open market. Since 2007–08, significant differences in prices between
the major water systems have been rare. However, trade restrictions in recent years
have led to some temporary differences in prices.
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FIGURE 41 Monthly average surface water allocation prices for selected systems
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Box 1 Determinants of water allocation prices in the southern MDB,
2000–01 to 2015–16

The recent ABARES report Lessons from the water market (Hughes et al. 2016)
considered the major demand-side and supply-side drivers of water allocation market
prices in the sMDB during the period 2000–01 to 2015–16. In particular, the study
attempted to disentangle the effects of climate variability (such as variability in rainfall
and allocation volumes) from the effects of key policy changes and irrigation sector
changes that occurred in this period.
The study involved analysis of historical market data, including water allocation prices,
water trade flows, water allocations, carryover and storage volumes, and farm rainfall.
The study found a strong correlation between allocation volumes, farm rainfall and
prices, consistent with previous studies. However, lower allocations and rainfall since
2011–12 were only able to explain part of the increase in prices observed in recent
years. After controlling for these factors, prices were still higher than expected during
2014–15 and 2015–16 (Figure 42).

FIGURE 42 Annual allocation prices against volumes in the southern MDB

Source: Hughes et al. (2016)

The report identified a range of other factors that may have contributed to the
increase in prices in recent times, including environmental entitlement purchases by
the Commonwealth, changes in state carryover rules, interregional trade restrictions
and changes in demand for irrigation water.
Entitlements purchased by the Commonwealth since 2007–08 accounted for around
14 per cent of water allocations available in the sMDB by 2015–16. These entitlement
purchases reduce the supply of water for irrigation which—all else held constant—will
increase water prices. At the same time, government infrastructure projects increase
water supply partially offsetting these effects. However, even if infrastructure projects
are ignored, environmental purchases offer only a partial explanation for the recent
increase in prices. After controlling for allocation volumes, rainfall and entitlement
purchases, prices were still higher than expected during 2014–15 and 2015–16.
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The report identified carryover rule changes (particularly in Victoria) and the
resulting increase in carryover volumes as an important factor behind the higher
water allocation prices of recent years. Between 2012–13 and 2015–16 an average of
30 per cent of available water was carried over into the next year, compared with just
8 per cent between 2000–01 and 2005–06. In general, carryover will lead to slightly
higher prices in years when carryover reserves are being accumulated (typically
average and wetter years) in return for lower prices in years when carryover reserves
are drawn down (typically drought years). The increase in carryover volumes since
2008 helps to explain the recent high water market prices.
In recent years a number of constraints on inter-regional allocation trade have been
binding. For example, in 2015–16 trade was restricted out of the Murrumbidgee
region into the Murray due to ‘Inter-Valley transfer’ (IVT) account limits. In general,
trading constraints in recent years have limited trade into the main Murray
(downstream of Barmah) trading zones, leading to higher prices in these zones than in
upstream tributaries.
The report concluded that the combination of dry conditions, environmental purchases
and increased carryover volumes could explain most of the recent price increases in
the sMDB. After controlling for entitlement purchases and carryover, water allocations
and farm rainfall were able to explain most of the variation in annual prices during
the period (Figure 43).

FIGURE 43 Annual allocation prices against volumes, after controlling for
entitlement purchases and carryover

–
–

Source: Hughes et al. (2016)
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Figure 44 shows prices of individual allocation trades in the sMDB from 2013–14 to
2014–15. Although the prices recorded on state registers exhibit large spreads at any
one time, the underlying trends are relatively clear. Prices increased significantly in
the first half of 2014–15 in response to below-average rainfall and inflows. Better
rainfall during January 2015 led to a brief drop in prices. Prices then increased
sharply late in the water year following the Bureau of Meteorology announcement on
12 May 2015 of the arrival of El Niño conditions. During 2013–14 and 2014–15, water
price trends in the sMDB showed some correlation with the Southern Oscillation
Index, which is a major indicator of El Niño (Figure 45).

FIGURE 44 Prices of surface water allocation trades in the southern MDB, 2013–14
to 2014–15

The sharp increase in prices late in 2014–15 demonstrates the increasingly forwardlooking nature of allocation markets. With the relaxation of carryover constraints
since 2007–08, demand for water allocations can be high well outside of the irrigation
season as users seek to secure water for future years. In general, water allocations
have become more asset-like, in the sense that market prices depend on expectations
about future conditions.
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FIGURE 45 Monthly southern MDB water allocation prices and the Southern
Oscillation Index, 2013–14 to 2014–15

Note: Southern Oscillation Index is a four-month moving average.

Interregional trade
Environmental transfers
Map 6 shows net interregional movements of water allocations in the sMDB in
2014–15, including both environmental and market transfers. Consistent with
previous years, environmental transfers mostly involved downstream movement of
water out of the NSW Murray and Vic. Murray systems into South Australia.

MAP 6 Surface water allocation net trade flows in the southern MDB, including
environmental transfers, 2014–15
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The Commonwealth Environmental Water Holder (CEWH) is one of a number of
environmental water holders who regularly transfer allocations between regions.
Other major environmental water holders include the Victorian Environmental
Water Holder, the Living Murray Initiative and NSW Office of Environment and
Heritage. Figure 46 shows CEWH environmental transfers compared with the total
environmental transfers in specific water systems. The CEWH accounted for less than
half of the environmental water flows into South Australia in 2014–15.

FIGURE 46 Net environmental transfers in the southern MDB, 2014–15

Market trade
Once environmental transfers are excluded from the analysis, a clearer picture of
market trade flows emerges (Map 7). In 2014–15, market trade flows were similar to
those observed in 2013–14:
• The Goulburn region was a net exporter of water (as it has been in the past two

years). This largely reflects a high supply of water as a result of full allocations and
large carryover balances accumulated during the flood years.

• The SA Murray region was a net exporter (as it has been since 2010–11). This

partly reflects a contraction in demand for irrigation water in the region, following
declines in horticultural plantings.

• The Murrumbidgee region was a net exporter (as is typically the case for this

region), although the volume was relatively small because of lower general security
allocations and higher rice prices in 2014–15.

• The Vic. Murray region was a large net importer of water (as it was in 2013–14).

Although Vic. Murray irrigators received full allocations, carryover balances in
2014–15 were lower than those in the Goulburn region (similar to 2013–14).

• The NSW Murray region switched from being a net exporter in 2013–14 to being a

net importer in 2014–15. This change was driven by relatively low general security
allocations in NSW Murray in 2014–15.
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MAP 7 Surface water allocation net trade flows in the southern MDB, excluding
environmental transfers, 2014–15
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Unlike previous years, there were a number of binding constraints on interregional
trade during 2014–15, including the Barmah Choke, the Goulburn to Murray trade
limit and a suspension of interregional trade in the Lower Darling because of drought.
These are detailed below.

Barmah Choke

The Barmah Choke trade constraint was reinstated by the MDBA at the end of
October 2014, following large volumes of downstream trade in the preceding months.
However, the net trade limit did not remain binding for long, with net upstream trade
in November and December easing the trade balance. Overall there was limited effect
on market prices during 2014–15 (Figure 47).
Figure 48 shows monthly net trade flows from above to below Barmah in the sMDB
and cumulative annual volumes. Cumulative downstream trade volumes in 2013–14
and 2014–15 were well above the current MDBA limit of around 26 GL per year. In
future seasons, the Barmah Choke constraint could easily lead to higher prices in
the Murray above-Barmah zones, relative to the below-Barmah zones (in fact such
differences have already been observed during 2016-17).
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FIGURE 47 Monthly average prices for above and below the Barmah Choke,
2014–15

Note: Prices are shown for trading zones 6 and 7, which are respectively above and below the Choke.

FIGURE 48 Monthly net trade flows from above to below the Barmah Choke

Note: Data for 2008–09 to 2012–13 comprises only Victorian trades. New South Wales trades for this period
could not be separated into above- and below-Barmah zones.

Goulburn
Figure 49 shows net trade for the Goulburn region (including environmental
transfers), and market prices in both the Goulburn and Murray water systems. At the
beginning of 2014–15, large volumes of allocations were exported from the Goulburn
region. By August, the Victorian Goulburn to Murray trade limit was reached,
preventing further net export of water from the region until the ban was lifted in
November. Market data shows some evidence of slightly lower prices in the Goulburn
relative to the Murray during this period. This is in contrast to historical price
patterns when Goulburn import limits have on occasion (such as 2006-07) resulted in
higher prices relative to the Murray.
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FIGURE 49 Monthly average prices for Goulburn and Murray, 2014–15

Note: Net trade is presented for the wider Goulburn area that comprises the Goulburn, Broken, Loddon, and
Campaspe water systems.

Lower Darling
Interregional water trade was suspended in the Lower Darling region for the whole
of 2014–15 because of low storage volumes in the Menindee Lakes. As a result, Lower
Darling prices quickly fell below those in the rest of the sMDB (as they did when the
suspension was last applied during 2007–08).

FIGURE 50 Monthly average price for Lower Darling regulated surface water
allocations

Irrigation water demand
Irrigation water use declined in the sMDB in 2014–15 in response to the lower
allocation volumes (Figure 51). Key industry and regional trends included
the following:

• Higher water prices and lower milk prices (Figure 52) drove a decline in irrigated

pasture land use in the sMDB by around 10 per cent compared with 2013–14
(Figure 53), with the largest reductions in the Murrumbidgee, NSW Murray and
SA Murray regions.
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• The area planted to rice remained steady despite the high water prices, as a result

of an increase in rice prices in 2014–15 (Figure 52). Decreases in rice areas in NSW
Murray were offset by increases in Murrumbidgee.

• Lower cotton prices and limited water availability in 2014–15 resulted in a decline

in the area of cotton planted in the Murrumbidgee and NSW Murray regions of
around 17 per cent.

• Grape areas increased slightly (4 per cent) in 2014–15, while other horticultural

areas decreased slightly (6 per cent). These changes were in contrast to the
longer term trends of declining wine grape areas (particularly in SA Murray), and
increasing fruit and nut areas (particularly in Vic. Murray) since 2007–08
(Figure 54).

FIGURE 51 Water applied by industry in the southern MDB

Source: ABS

FIGURE 52 Selected commodity price indexes, 2007–08 to 2014–15

Source: ABARES Agricultural commodity statistics 2015 and Agricultural commodities June 2016.
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FIGURE 53 Southern MDB broadacre irrigated land use, 2007–08 to 2014–15

Source: ABS

FIGURE 54 Southern MDB horticulture land use, 2007–08 to 2014–15

Source: ABS

Data from the ABARES survey of irrigation farms in the MDB provide a picture of
water allocation and entitlement trade patterns at a farm and region level
(Figure 55–58).

During the drought years (2006–07 to 2009–10), rice farms (particularly in
the Murrumbidgee region) tended to be net sellers of water allocations, while
horticulture farms (particularly in the SA and Vic. Murray regions) were net buyers.
In more recent years, these trends have reversed, with rice farms becoming net
buyers of water. In 2014–15, horticulture farms were net sellers, on average, although
the trade positions varied across regions, with Vic. Murray horticulture farms being
net buyers, on average.
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In the past three years, dairy farms have been large net buyers of water allocations.
This is partly due to dairy farmers selling large proportions of their water
entitlements in the preceding years (particularly in the Goulburn region in 2011–12).
All irrigation industries have been net sellers of water entitlements, on average, since
2006–07, although sales have decreased in recent years as Commonwealth water
purchase programs have been scaled back.

FIGURE 55 Average net water allocation trade per hectare for farms in the
southern MDB, by industry

FIGURE 56 Average net water entitlement trade as percentage of entitlements held
for farms in the southern MDB, by industry

Note: Data were unavailable for some systems, irrigation industries and years.
Source: ABARES irrigation survey
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FIGURE 57 Average net water allocation trade per hectare for farms in the
Southern MDB, by industry and water system

Note: Data were unavailable for some systems, irrigation industries and years.
Source: ABARES irrigation survey
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FIGURE 58 Average net water entitlement trade as percentage of entitlements held
for farms in the southern MDB, by industry and water system

Note: Data were unavailable for some systems, irrigation industries and years.
Source: ABARES irrigation survey
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Surface water entitlement markets
Figure 59 shows average annual water entitlement prices in the sMDB since 2007–08
against average annual water allocation prices. Entitlement prices have followed a
similar general trend to allocation prices during the period, declining 32 per cent,
on average, between 2009–10 and 2012–13. This decline coincides with wetter
conditions and lower allocation prices observed following the drought. During
2014–15, sMDB entitlement prices increased by around 17 per cent, on average.

FIGURE 59 Average water entitlement and allocation prices in the southern MDB

Note: Entitlement price is a volume-weighted average of major regulated surface water entitlements in the
following water systems: Goulburn; Murrumbidgee; NSW, Vic. and SA Murray; Broken; Campaspe; and Ovens.
Allocation price is a volume-weighted average of surface water allocation trades in the following water systems:
Goulburn; Murrumbidgee; NSW, Vic. and SA Murray; and Campaspe.

Market prices of water entitlements are highly specific to particular water systems,
resource types and reliability classes. Figure 60 shows average water entitlement
prices during 2014–15 for major water systems and reliability classes. Differences
in prices between categories can largely be explained by differences in the expected
future yield (that is, allocation percentages) of entitlements:
• NSW high security entitlements are among the most reliable in the sMDB. NSW

Murrumbidgee high security entitlements had an average allocation of 97 per cent
between 2000–01 and 2015–16, making this the most reliable and therefore the
most expensive major entitlement class, at around $2 116 per megalitre, in 2014–15
(Hughes et al. 2016).

• Vic. high reliability water shares generally have a reliability level somewhere

between that of NSW high security and NSW general security entitlements. For
example, Vic. Goulburn high reliability entitlements received average allocations
of 84 per cent between 2000–01 and 2015–16. As a result, market prices tend to be
between those of NSW high and general security entitlements, at around $1 550 per
megalitre (for Vic. Murray and Goulburn) in 2014–15.

• NSW Murray and Murrumbidgee general security entitlements received average

allocations of 48 and 49 per cent, respectively, between 2000–01 and 2015–16, and
traded at around $920 in 2014–15.

• Vic. low reliability entitlements are among the least reliable in the sMDB, with many

not receiving any allocations since their creation in 2007–08. As a result, these
entitlements traded at prices of around $200 per megalitre in 2014–15.
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FIGURE 60 Average water entitlement prices in the southern MDB, 2014–15

Figures 61–65 show annual price and trade volume trends for major entitlement
categories in the sMDB: Vic. high reliability (Figure 61), Vic. low reliability (Figure 62),
NSW high security (Figure 63), NSW general security (Figure 64) and SA high
reliability (Figure 65). Price trends for Vic. high, NSW high and NSW general
entitlements are similar, and closely match the sMDB weighted average trend, with
declines in prices following the end of the drought and significant increases in
2014–15. Prices of Vic. low reliability water shares have followed a slightly different
pattern, with fairly consistent increases since 2010–11.
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FIGURE 61 Water entitlement markets—Vic. high reliability water shares

FIGURE 62 Water entitlement markets—Vic. low reliability water shares
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FIGURE 63 Water entitlement markets—NSW high security entitlements

FIGURE 64 Water entitlement markets—NSW general security entitlements
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FIGURE 65 Water entitlement markets—SA high reliability entitlements

Note: Data is presented only for irrigation entitlements (class 3a and 3b). Data for years 2007–08 to 2009–10
and 2012–13 is available but does not distinguish between entitlement classes.

Groundwater markets
Allocations
The vast majority of groundwater allocation trade occurs in southern New South
Wales, particularly in the Murrumbidgee region, with 84 GL of trade (75 per cent
of the sMDB total) in 2014–15 (Figure 66). Annual market prices for groundwater
allocations follow a similar trend to prices for surface water allocations, with
significant declines since 2007–08 and increases in 2014–15 (Figure 67). As observed
in the previous edition of the Australian water markets report, groundwater allocation
prices are consistently lower than those of surface water allocations.

FIGURE 66 Groundwater allocation trade, 2014–15
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FIGURE 67 Groundwater allocation trade price, by water system

Entitlements
Trade of groundwater entitlements occurs in all states across the sMDB, with
significant trade in Murrumbidgee (39 GL), Goulburn (29 GL) and NSW Murray
(25 GL) in 2014–15 (Figure 68). Average annual prices for groundwater entitlements
in the sMDB follow a similar trend to those of surface water, with declines following
the drought and an increase in 2014–15 (Figure 69).

FIGURE 68 Groundwater entitlement trade, 2014–15
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FIGURE 69 Groundwater entitlement trade price
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Region overview
New South Wales hosts a number of water systems outside the connected sMDB
with active markets. These include a range of inland systems in the northern MDB
along tributaries of the Darling River, and a number of coastal rivers. Water system
classifications used in this report are Barwon–Darling, Gwydir, Hunter, Lachlan,
Macquarie–Castlereagh, Namoi, Border Rivers (which is jointly managed with
Queensland), NSW North Coast and Sydney South Coast (Map 8).

MAP 8 Major NSW water systems outside the southern MDB
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The majority of water supplied to regions with active trade is surface water, with
around half provided by storage controlled rivers (that is, regulated surface water)
(Figure 70). Major dams outside the sMDB include Copeton, Keepit, Splitrock,
Burrendong and Wyangala.

Similar to other states, individual water systems outside the sMDB are hydrologically
disconnected, and so market prices and trading activity can vary significantly
between systems.

FIGURE 70 Entitlements on issue in New South Wales outside the southern MDB,
by resource type, 2014–15

Source: Water Trade Database (see Appendix C for more details)

The majority of water use in New South Wales is for irrigated agriculture. Outside the
sMDB, the largest volume of irrigated use occurs in water systems in the northern
MDB, including Namoi, Gwydir, Border Rivers, Macquarie–Castlereagh, Lachlan and
Barwon–Darling.

The main irrigated activities in these water systems are cotton, cereals (excluding
rice) and pasture (Figure 71). In 2014–15, these made up 51 per cent, 31 per cent and
11 per cent, respectively, of total water use in these systems. While the distribution of
activities varied between systems, cotton production was the primary use of water in
the most active systems.

FIGURE 71 Irrigated water use in New South Wales outside the southern MDB, by
activity and natural resource management region, 2014–15

Note: Land and water use are reported for natural resource management regions, which differ from the water
system definitions used in this report.
Source: ABS (2016)
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The gross value of irrigated agricultural production in 2014–15 was more than $1.5
billion for systems outside the sMDB in New South Wales (ABS 2016a).

Market framework

Water resources in New South Wales are primarily managed by individual water
sharing plans under the Water Management Act 2000. These plans establish rules for
the distribution of water among competing users, including environmental watering
provisions, trading rules, and rules for granting and managing water entitlements.
Water entitlements in New South Wales are termed water access licences (WALs).
These entitle the holder to a share of an available water source and allow the take of
water from a specified location, under the conditions of its relevant water sharing
plan. WALs are separate from land, and can be held and traded as personal property
by non-landholders.

Entitlements come in a range of reliability classes aimed at meeting the needs of
different water users. Common reliability classes in New South Wales are high
security, general security and supplementary access. Within a water system, water
is first allocated to high security and other high-priority licences, such as those for
water utilities, and stock and domestic use. Once these are fully allocated, water is
then assigned to general security entitlements. Take of water under supplementary
licences is granted only during wet periods for areas experiencing uncontrolled flows.
Therefore, these are categorised in this report as unregulated water.

The majority of entitlements on issue in New South Wales outside the sMDB by
volume are general security (41 per cent), followed by supplementary (13 per cent)
and local water utility (13 per cent). High security licences make up just 5 per cent of
entitlements on issue by volume. However, these volumes represent only the maximal
allowable take during a favourable wet year and do not account for the differing yields
of each entitlement class. General and supplementary entitlements will yield much
smaller volumes, on average, than listed on their entitlement, whereas high security
entitlements will almost always yield their full volume of water.
Water allocations in New South Wales are granted to entitlement holders through
Available Water Determinations made periodically by the Minister for Water. Storage
levels, environmental needs, expected future inflows and losses, and other factors
are taken into account in the determinations. Each entitlement has an associated
water account that manages available water allocations and is debited when water is
extracted for use.
The majority of systems are annually accounted and follow a ‘water year’, from
1 July to 30 June. At the end of each year, account balances and allocations are
cleared, although there are provisions for carryover of water between years in some
systems. In some northern systems, water is managed by continuous accounting. In
these systems, water allocations are tightly tied to available storage volumes, and
account balances for general security entitlements are effectively fully carried over
between years.
Almost all water entitlements and allocations in New South Wales can be traded.
Allowable market transactions include the following:
• Water access licence transfer—a permanent entitlement trade, or a change

in ownership of a WAL. These can be made as part of a land purchase or
independently. If the latter, additional steps are required to change the location
attached to the licence.
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• Share component assignment—a reduction in the part or whole share component

of one WAL and a corresponding increase in the share of another. This transaction
effectively changes the location and ownership of the share in one transaction.

• Term transfer—a fixed-term transfer (or lease) of rights under a WAL to

another person.

• Water allocation assignment—an allocation trade, or a reduction in the water

allocated to one WAL account and a corresponding increase in the account of
another licence.

Allocation trades require regulatory approval, but entitlement trades do not. All
transactions must be registered with the NSW Office of Water.
Terminology used in New South Wales is summarised in Table 4‑1.

TABLE 4‑1 Water terminology in New South Wales
General terminology
(National Water Initiative)

Terminology in New South Wales

Water plan

Water sharing plan

Entitlement

Water access licence (WAL)

Allocation

Water allocation

Entitlement trade

Water access licence transfer, share component
assignment

Allocation trade

Water allocation assignment

Lease

Term transfer

Entitlement reliability

Category (common examples are high security,
general security, supplementary access, aquifer,
other unregulated)

Source: NSW DPI 2016a, c, j

Seasonal conditions
The 2014–15 year was relatively dry compared with the long-term average.
Rainfall in many areas was below average (Map 9), and a number of areas received
minimal inflows.
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MAP 9 Rainfall deciles, New South Wales, 2014–15

Source: Bureau of Meteorology

Dam storage volumes in systems outside the sMDB were significantly lower than in
previous wet years, and were drawn down from around 35 per cent at the start of the
year to 20 per cent by the end of the year (Figure 72).

FIGURE 72 Water storage percentages in New South Wales outside the southern
MDB, 2007–08 to 2014–15

Note: Represents the sum of water storage volumes for significant NSW dams outside the southern MDB divided
by the total capacity of those dams.
Source: Bureau of Meteorology
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Overall market activity
Allocation markets
In 2014–15, there were 1 361 water allocation trades, totalling 374 GL, in seven NSW
water systems outside the sMDB. These systems accounted for around 6.5 per cent of
the volume of national allocation trade and 4.7 per cent of the number of such trades.
The volume of trade represents a 41 per cent reduction from the previous year and
reflects the poorer seasonal conditions.

Allocation trade in the Lachlan, Gwydir and Macquarie–Castlereagh systems was
predominantly surface water, while trade in Namoi was roughly evenly split between
surface water and groundwater (Figure 73).

FIGURE 73 Allocation trade volume in New South Wales outside the southern MDB,
by resource type and water system 2014–15

Source: Water Trade Database (see Appendix C for more details)

Average water allocation prices are presented in Figure 74. Average prices for surface
water ranged from $30 per megalitre in the Hunter system to $250 per megalitre in
Macquarie–Castlereagh. The average price of groundwater was generally lower than
for surface water, and ranged from $30 per megalitre in Macquarie–Castlereagh to
$110 per megalitre in the Gwydir. Because these water systems are hydrologically
disconnected and do not share water markets, there is no expectation for prices
to be similar between systems. Rather, prices will generally be driven by seasonal
conditions and irrigation activities within each water system.

FIGURE 74 Average water allocation price in New South Wales outside the
southern MDB, by water system, 2014–15

Note: Excludes trades with reported prices that do not appear genuine (see Appendix A).
Source: Water Trade Database (see Appendix C for more details)
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In most systems, the dry conditions led to allocation prices being higher than in
the previous year, particularly for Namoi, Macquarie–Castlereagh, Lachlan and
Border Rivers.

Entitlement markets

Entitlement markets were active in nine NSW water systems outside the sMDB in
2014–15, most notably Macquarie–Castlereagh, Hunter, Namoi and Lachlan (Figure
75). In total, there were 1 207 water entitlement trades in these systems, amounting
to 749 GL. These comprised around 41 per cent of the volume of national entitlement
trade and 13 per cent of the number of such trades.
In Macquarie–Castlereagh, the most active system by volume, trade was mainly for
regulated surface water. Trade in other systems was more evenly spread between
resource types.

FIGURE 75 Entitlement trade volume in New South Wales outside the southern
MDB, by water system and resource type, 2014–15

Source: Water Trade Database (see Appendix C for more details)

Water system profiles
Water markets outside the sMDB are highly fragmented as a result of the large range
of water products available and the isolated, hydrologically disconnected nature of
each water system. Although the majority of water products can be traded in New
South Wales, only a subset of systems contain markets with significant activity. In the
following sections, greater detail is presented for individual NSW water systems with
active markets for which sufficient data are available.

Gwydir

Regional overview
The Gwydir water system consists of the area within the MDB surrounding the
Gwydir River in north-eastern New South Wales (Map 8). The system contains
relatively active markets for water allocations and for some entitlement classes: in
2014–15, 78 GL of water allocations were traded through 143 transactions, and 26 GL
of entitlements were traded through 61 transactions.
Water entitlements on issue in Gwydir are primarily for regulated surface water
supplied by Copeton Dam. In 2014–15, the total volume of water entitlements on
issue comprised 536 GL of regulated surface water, 196 GL of unregulated surface
water and 34 GL of groundwater (Figure 76). Surface water entitlements were
predominantly general security (71 per cent) and supplementary (25 per cent).

ABARES
Australian water markets report 2014–15

73

Other New South Wales

FIGURE 76 Gwydir water resources, 2014–15

Source: Water Trade Database (see Appendix C for more details)

Water in Gwydir is used primarily for irrigated agriculture, which is dominated
by cotton production (Figure 77). Cotton is an opportunistic annual crop that is
usually grown when sufficient water is available for irrigation. Therefore, land and
water use can fluctuate significantly between years, based on water availability and
commodity prices.

FIGURE 77 Irrigated water use, Gwydir and Border Rivers, 2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics

Water availability
Water availability in the Gwydir was relatively low in 2014–15 compared with
previous years. Although rainfall ranged from slightly above average to below
average across the system, inflows to Copeton Dam were well below average (NSW
DPI 2016d). This was the third consecutive year of significantly lower than average
inflows, following heavy rain in 2010 and 2011. Dam storage levels began the year at
34 per cent, having been significantly drawn down during the previous two dry years,
and ended the year at around 19 per cent.

FIGURE 78 Copeton Dam storage volumes, 2007–08 to 2014–15

Source: Bureau of Meteorology

74

ABARES
Australian water markets report 2014–15

Other New South Wales

Gwydir operates under continuous accounting rules, with water account balances
strongly reflecting dam storage levels and general security balances being effectively
carried over between years. Therefore, while no water allocations were granted to
general security entitlements in 2014–15, water allocations of 33 per cent, on average,
were carried over from the previous year for use (NSW Office of Water 2015b). In
contrast, higher security entitlement classes received 100 per cent allocations.
The limited water availability resulted in very few unregulated runoff events
throughout the year, leading to supplementary licences receiving only 3 per cent of
their potential take, on average (NSW DPI 2016d).

Allocation market activity

In 2014–15, the total volume of water allocations traded in the Gwydir was 78 GL,
9 per cent lower than in 2013–14 (Figure 79). In contrast, the number of trades
fell by 52 per cent to 143 in 2014–15. Trade was primarily for surface water, which
comprised 87 per cent, or 68 GL, of trade by volume.

FIGURE 79 Allocation market activity, Gwydir, 2007–08 to 2014–15

Source: Water Trade Database (see Appendix C for more details)

Trade activity occurred throughout the year; the largest volumes of trade occurred in
the spring months of September and October, followed by a greater number of smaller
volume trades in the summer months of December, January and February. This
activity is consistent with the planting and growing seasons for cotton—the main
irrigated activity.

The average price for surface water allocations was around $258 per megalitre
in 2014–15. This was 12 per cent lower than in the previous year (Figure 79). The
average price of groundwater allocations increased by 7 per cent from the previous
year to $107 per megalitre. Because groundwater is managed separately from surface
water and covers a larger geographic area, these prices are not expected to be similar.
The decline in surface water prices appears inconsistent with the decline in
water supply. However, the area of cotton planted in the Gwydir and Border Rivers
regions decreased significantly from 86 000 ha in 2013–14 to 25 000 ha in 2014–15
(Figure 80). This resulted in a considerable decrease in demand for water, offsetting
the reduced supply.
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FIGURE 80 Irrigated area and water applied, Gwydir and Border Rivers, 2007–08
to 2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics

Entitlement market activity
The total volume of water entitlements traded in the Gwydir in 2014–15 was
26 GL. This was 51 per cent higher than in 2013–14. The number of trades similarly
increased by 61 per cent, from 38 in 2013–14 to 61 in 2014–15.

In terms of volume, trade was predominantly regulated surface water (59 per cent).
However, both unregulated surface water and groundwater markets experienced
trade activity, accounting for 30 and 11 per cent, respectively, of the total volume
of entitlement trades. The pattern of trade by reliability class corresponded to the
distribution of entitlements on issue, with general security and supplementary access
comprising the majority of traded water (Figure 81).
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FIGURE 81 Volume of entitlement trade by reliability class, Gwydir, 2007–08 to
2014–15

Note: Larger volumes of trade in 2008–09 and 2009–10 were driven in part by Commonwealth environmental
water purchases under the Murray–Darling Basin Plan.
Source: Water Trade Database (see Appendix C for more details)

The average general security entitlement price in 2014–15 was $2 211 per megalitre,
slightly below the long-term average (Figure 82). These prices have remained fairly
constant during the past decade, and are primarily driven by changes in long-term
supply and demand factors, rather than conditions within any specific year. Possible
price drivers include changing expectations about future water availability and
industry profitability, driven by on-the-ground changes in industry structure and the
observed climate.

Supplementary entitlements can differ significantly in their underlying
characteristics, such as the specific river locations from which water can be taken
during uncontrolled flows. This means that the price of individual entitlements can
vary significantly. In a market such as the Gwydir’s, with only 10–20 trades per year,
summary statistics can be greatly swayed by the specific entitlements traded that
year. Therefore, while the average supplementary entitlement price in 2014–15 was
$1 457 per megalitre, up 59 per cent from the previous year, this may reflect only a
change in the specific type of supplementary entitlement traded, rather than a change
in underlying demand and supply for these entitlements as a whole.
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FIGURE 82 Surface water entitlement trade for selected reliability classes, Gwydir,
2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)

Namoi
Regional overview
The Namoi water system consists of the area within the MDB surrounding the Namoi
and Peel rivers in north-eastern New South Wales (Map 8). The system contains
relatively active markets for water allocations and for some entitlements: in 2014–15,
51 GL of water allocations were traded through 285 transactions, and 93 GL of
entitlements were traded through 180 transactions.
Water entitlements on issue in Namoi are split evenly between resource types;
in 2014–15, the total volume of water entitlements on issue comprised 313 GL
of regulated surface water, 258 GL of unregulated surface water and 272 GL
of groundwater (Figure 83). Surface water entitlements were predominantly
general security (50 per cent), supplementary (20 per cent) and other unregulated
entitlements (24 per cent).

FIGURE 83 Namoi water resources, 2014–15

Source: Water Trade Database (see Appendix C for more details)

Regulated surface water in Namoi is separated into three trading zones supplied
by separate water storages: Chaffey Dam on the Peel River, Split Rock in the Upper
Namoi, and Keepit Dam in the Lower Namoi. The Peel River flows into the Namoi
River below Keepit Dam and contributes significant inflows to the Lower Namoi, but
is managed by a separate water sharing plan. Groundwater is managed within one
trading zone in Peel, one in Lower Namoi, and at least six separate and distinct zones
in Upper Namoi.
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Water use in Namoi is primarily for irrigated agriculture, which is dominated
by cotton, pasture and cereals (Figure 84). Land and water use can fluctuate
significantly between years, based on water availability and commodity prices.

FIGURE 84 Irrigated water use, Namoi, 2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics

Water availability
Water availability in Namoi was relatively low in 2014–15. Dam storage levels
began the year at around 20 per cent in Upper and Lower Namoi, and around
40 per cent in Peel, after having been drawn down in the previous two years. Inflows
were significantly below the long-term average (NSW DPI 2016g), representing a
significant decline in water supply from previous wet years.

FIGURE 85 Namoi storage volumes, 2007–08 to 2014–15

Source: Bureau of Meteorology

Lower and Upper Namoi operate under continuous accounting rules, with balances
being effectively carried over between years. Although higher reliability entitlements
in these regions received 100 per cent allocations, the bulk of entitlements on issue
are for general security in Lower Namoi, which received zero allocations. Roughly
32 per cent of the total volume of general security entitlements on issue was carried
over from the previous year. The poor conditions resulted in no take of water from
supplementary entitlements during the year (NSW DPI 2016g).

Peel operates under an annual accounting system with no carryover provisions, such
that unused water allocations at the end of each year are released into the pool for
reallocation the following year. In 2014–15, water allocations were significantly below
long-term averages, with zero allocations given for general security entitlements and
only 50 per cent allocations for high security entitlements. The latter are generally
expected to receive 100 per cent allocations in almost all years.
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Allocation market activity
In 2014–15, the total volume of water allocations traded in Namoi was 51 GL,
23 per cent lower than in 2013–14. Similarly, the number of trades fell by 37 per cent
to 285 in 2014–15. Trade was evenly split between surface water and groundwater,
which respectively comprised 47 per cent and 53 per cent of trade by volume.
Trade between the Upper and Lower Namoi trading zones has been allowed since at
least the implementation of the initial water sharing plan in 2004. The majority of
trades (255 of 285) occurred in these zones.

A potentially significant event during 2014–15 was the announcement in September
2014 of a temporary trial allowing regulated surface water allocations to be traded
from Peel to Lower Namoi. However, no trade was observed between these zones, in
part because of the dry conditions in Peel.

The average price for surface water allocations was around $224 per megalitre in
2014–15. This was 33 per cent higher than in the previous year and the highest price
since 2007–08 (Figure 86). Similarly, the average price of groundwater allocations
increased by 10 per cent from the previous year to $75 per megalitre. These price
increases are consistent with the significant reductions in water availability. Note
that, because groundwater is managed separately from surface water and covers a
larger geographic area, these prices are not expected to be similar.

FIGURE 86 Allocation market activity, Namoi, 2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)

The significant reduction in water availability in 2014–15 drove a large decrease
in the area of cotton planted in Namoi, from 45 000 ha in 2013–14 to 24 000 ha in
2014–15 (Figure 87). The area planted and water use for other crops remained
relatively stable.
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FIGURE 87 Irrigated area and water applied, Namoi, 2007–08 to 2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics

Entitlement market activity
The total volume of water entitlements traded in Namoi in 2014–15 was 93 GL. This
was 5 per cent higher than in 2013–14. In contrast, the number of trades decreased by
20 per cent, from 226 in 2013–14 to 180 in 2014–15.
In terms of volume, trade comprised 44 per cent regulated surface water, 36 per cent
unregulated surface water and 20 per cent groundwater. The pattern of trade by
reliability class corresponds to the distribution of entitlements on issue, with general
security and supplementary access comprising the majority of traded surface water
(Figure 88). Note that trade data for ‘other’ and ‘aquifer’ reliability classes are
uncategorised for years before 2014–15, so long-term price and volume comparisons
are not possible.

FIGURE 88 Volume of entitlement trade by reliability class, Namoi, 2007–08 to
2014–15

Note: Data from years before 2014–15 do not distinguish between groundwater (aquifer) and other unregulated
(other) trades, and are listed here as ‘unknown’.
Source: Water Trade Database (see Appendix C for more details)
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The average general security entitlement price in 2014–15 was $1 650 per megalitre,
down slightly from the long-term average (Figure 89). These prices have fluctuated
between $1 500 and $2 100 per megalitre over the past decade.

Supplementary entitlements can differ significantly in their underlying
characteristics, such as the specific river locations from which water can be taken
during uncontrolled flows. This means that the price of individual entitlements can
vary significantly. In a market such as Namoi’s, with only 10–20 trades per year,
summary statistics can be greatly swayed by the specific entitlements traded that
year. Therefore, while the average supplementary entitlement price in 2014–15 was
$1 235 per megalitre, up 26 per cent from the previous year, this may reflect only a
change in the specific type of supplementary entitlement traded, rather than a change
in underlying demand and supply for these entitlements as a whole.

FIGURE 89 Surface water entitlement trade for selected reliability classes, Namoi,
2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)

Macquarie–Castlereagh
Regional overview
The Macquarie–Castlereagh water system consists of the area within the MDB
surrounding the Macquarie, Castlereagh and Cudgegong rivers in central New
South Wales (Map 8). The system contains relatively active markets for water
allocations and for some entitlements: in 2014–15, 66 GL of water allocations were
traded through 271 transactions, and 354 GL of entitlements were traded through
161 transactions.

Water entitlements on issue in Macquarie–Castlereagh are primarily for regulated
surface water. In 2014–15, the total volume of water entitlements on issue comprised
675 GL of regulated surface water, 344 GL of unregulated surface water and 129 GL
of groundwater (Figure 90). Surface water entitlements were predominantly general
security (62 per cent) and other unregulated entitlements (24 per cent).
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FIGURE 90 Macquarie–Castlereagh water resources, 2014–15

Source: Water Trade Database (see Appendix C for more details)

Regulated surface water in Macquarie–Castlereagh is separated into two trading
zones supplied by Windamere Dam on the Cudgegong River, and Burrendong Dam
at the head of the Macquarie River. Both zones are managed under the same water
sharing plan, and trade between zones is permitted. Groundwater is managed
through at least seven trading zones across two water sharing plans.
Water in Macquarie–Castlereagh is used primarily for irrigated agriculture,
which is dominated by cotton, cereals and pasture (Figure 91). Land and water
use can fluctuate significantly between years, based on water availability and
commodity prices.

FIGURE 91 Irrigated water use, Central West (includes Macquarie–Castlereagh),
2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics

Water availability
Water availability in Macquarie–Castlereagh was low in 2014–15, following a
dry 2013–14. Dam storage levels began the year at 20 per cent for Burrendong
and 49 per cent for Windamere, and inflows were significantly below the longterm average (NSW DPI 2016f). Storage levels ended the year at 14 per cent and
41 per cent, respectively.
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FIGURE 92 Macquarie–Castlereagh storage volumes, 2007–08 to 2014–15

Source: Bureau of Meteorology

The Macquarie–Castlereagh regulated water sources operate under an annual
accounting system, with carryover provisions for general security entitlements
(NSW DPI 2016f). In 2014–15, water allocations were significantly below long-term
averages, with general security entitlements receiving allocations of only 2 per cent
during the year. Twelve per cent of the total general security entitlement volume,
on average, was carried over from 2013–14 (NSW DPI 2016f). Other high reliability
entitlements received 100 per cent allocations. Additionally, no supplementary take of
water was granted.

Allocation market activity

In 2014–15, the total volume of water allocations traded in Macquarie–Castlereagh
was 66 GL, 41 per cent lower than in 2013–14. Similarly, the number of trades fell
by 34 per cent to 271 in 2014–15. Trade was primarily for surface water, which
comprised 88 per cent of trade by volume.

FIGURE 93 Allocation market activity, Macquarie–Castlereagh, 2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)
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The average price for surface water allocations was around $252 per megalitre in
2014–15. This was 14 per cent higher than in the previous year and the highest price
reached since the 2007–08 drought (Figure 93). This is consistent with the extremely
limited water availability. In contrast, the average price of groundwater allocations
remained relatively stable at around $26 per megalitre. Although groundwater and
surface water prices are not expected to be similar, this is a significant gap. In future,
we aim to investigate differences in surface water and groundwater prices.
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The significant reduction in water availability in 2014–15 drove a large decrease in
the area of cotton planted in Macquarie–Castlereagh, from 2 900 ha in 2013–14 to
1 000 ha in 2014–15 (Figure 94). The area of irrigated cereals planted increased as
broadacre farmers shifted towards crops that are commonly grown under dryland
conditions; although the area of cereals increased significantly, the volume of water
applied to cereals increased only marginally.

FIGURE 94 Irrigated area and water applied, Central West (includes Macquarie–
Castlereagh), 2007–08 to 2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics

Entitlement market activity
The total volume of water entitlements traded in Macquarie–Castlereagh in 2014–15
was 354 GL. This was 13 per cent lower than in 2013–14. Similarly, the number of
trades decreased by 33 per cent, from 242 in 2013–14 to 161 in 2014–15.

In terms of volume, trade was primarily for regulated surface water, which comprised
95 per cent of total trade. Trades for general security entitlements made up
94 per cent of the volume of traded surface water (Figure 95).

ABARES
Australian water markets report 2014–15

85

Other New South Wales

FIGURE 95 Volume of entitlement trade by reliability class, Macquarie–Castlereagh,
2007–08 to 2014–15

Note: Data from years before 2014–15 do not distinguish between groundwater (aquifer) and other unregulated
(other) trades, and are listed here as ‘unknown’.
Source: Water Trade Database (see Appendix C for more details)

The average general security entitlement price in 2014–15 was $826 per megalitre,
27 per cent lower than the long-term average (Figure 96). Entitlement prices are
primarily driven by long-term changes in supply and demand, rather than conditions
within any specific year. Given the extended number of dry periods before and
including 2014–15, these lower prices may reflect lowered expectations about future
entitlement yields.
Supplementary entitlements can differ significantly in their underlying
characteristics, such as the specific river locations from which water can be taken
during uncontrolled flows. This means that the price of individual entitlements
can vary significantly. In a market such as Macquarie–Castlereagh’s, with only
10–20 trades per year, summary statistics can be greatly swayed by the specific
entitlements traded that year. Therefore, while the average supplementary
entitlement price in 2014–15 was $171 per megalitre, down 39 per cent from the
long-term average, this may reflect only a change in the specific type of
supplementary entitlement traded, rather than a change in underlying demand
and supply for these entitlements as a whole.
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FIGURE 96 Surface water entitlement trade for selected reliability classes,
Macquarie–Castlereagh, 2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)

Lachlan
Regional overview
The Lachlan water system consists of the area within the MDB surrounding
the Lachlan and Belubula rivers in central New South Wales, just above the
Murrumbidgee (Map 8). Lachlan is sometimes considered part of the sMDB, however
trade with sMDB water systems is not possible because it only intermittently
connects to the Murrumbidgee. For this reason, Lachlan is considered as part of the
northern MDB for this report. The system contains relatively active markets for water
allocations and for some entitlement classes: in 2014–15, 154 GL of water allocations
were traded through 482 transactions, and 69 GL of entitlements were traded
through 202 transactions.
Water entitlements on issue in Lachlan are primarily for regulated surface water.
In 2014–15, the total volume of water entitlements on issue comprised 690 GL
of regulated surface water, 58 GL of unregulated surface water and 382 GL of
groundwater (Figure 97). Surface water entitlements were predominantly general
security (82 per cent) and other unregulated entitlements (6 per cent).

FIGURE 97 Lachlan water resources, 2014–15

Source: Water Trade Database (see Appendix C for more details)

Regulated surface water in Lachlan is separated into two trading zones on the
Lachlan River above and below Lake Cargelligo Weir, with the upper trading zone
supplied by Wyangala Dam. Trade is allowed between these zones. There is one
trading zone on the Belubula River, supplied by Carcoar Dam. Groundwater in Lachlan
is managed through at least seven trading zones across two water sharing plans.
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Water in Lachlan is used primarily for irrigated agriculture, spread across cotton
production; pasture; cereals; and fruit, vegetables and nuts (Figure 98).

FIGURE 98 Irrigated water use, Lachlan, 2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics

Water availability
Water availability in Lachlan in 2014–15 was average; although allocations were
lower than in the previous four years, they were considerably higher than for dry
periods from 2004–05 to 2009–10. Dam storage levels began the year at 47 per cent
for Wyangala and 29 per cent for Carcoar, and inflows were significantly below the
long-term average (NSW DPI 2016e). Storage levels ended the year at 37 per cent and
12 per cent, respectively.

FIGURE 99 Lachlan storage volumes, 2007–08 to 2014–15

Source: Bureau of Meteorology

The Lachlan regulated water sources operate under an annual accounting system,
with carryover provisions for general security entitlements (NSW DPI 2016e). In
2014–15, general security entitlements received no allocations; however, 50 per cent
of the total volume of Lachlan River entitlements and 62 per cent of Belubula River
entitlements were carried over from 2013–14 (NSW DPI 2016e). Historically, general
security entitlements received no allocations in 7 of the 10 years before 2014–15.
Allocations for high security entitlements were 100 per cent.

Allocation market activity

In 2014–15, the total volume of water allocations traded in Lachlan was 154 GL,
50 per cent lower than in 2013–14. The number of trades fell by 14 per cent to 482 in
2014–15. Trade was primarily for surface water, which comprised 77 per cent of trade
by volume.
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FIGURE 100 Allocation market activity, Lachlan, 2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)

The average price for surface water allocations was around $121 per megalitre in
2014–15. This was 75 per cent higher than in the previous year and the highest price
reached since 2010, when dam storages were last filled (Figure 100). The average
price of groundwater allocations was around $25 per megalitre, 31 per cent higher
than in 2013–14. Because groundwater is managed separately from surface water and
covers a larger geographic area, these prices are not expected to be similar.
The area of cotton planted in Lachlan decreased in 2014–15, with a corresponding
increase in the area of irrigated cereals (Figure 101). Water use remained similar to
2013–14 for most activities except cotton, which significantly decreased.

FIGURE 101 Irrigated area and water applied, Lachlan, 2007–08 to 2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics
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Entitlement market activity
The total volume of water entitlements traded in Lachlan in 2014–15 was 69 GL. This
was 16 per cent lower than in 2013–14. Similarly, the number of trades decreased by
12 per cent, from 229 in 2013–14 to 202 in 2014–15.
In terms of volume, trade was mainly for regulated surface water, which comprised
54 per cent of total trade, and was primarily for general security entitlements.
Unregulated surface water and groundwater made up 18 per cent and 27 per cent of
trade, respectively (Figure 102).

FIGURE 102 Volume of entitlement trade by reliability class, Lachlan, 2007–08 to
2014–15

Note: Data from years before 2014–15 do not distinguish between groundwater (aquifer) and other unregulated
(other) trades, and are listed here as ‘unknown’.
Source: Water Trade Database (see Appendix C for more details)

The average general security entitlement price in 2014–15 was $525 per megalitre,
which is similar to the long-term average (Figure 103). The average high security
entitlement price was $1 170 per megalitre.

FIGURE 103 Surface water entitlement trade for selected reliability classes, Lachlan,
2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)
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Region overview
Although Victoria hosts a number of water systems outside the connected sMDB with
active trade, market activity in 2014–15 was concentrated in the two systems with
regulated surface water: Thomson–Macalister and Werribee (Map 10). Other systems
referred to in this report rely on access to groundwater or unregulated water
(Figure 104).
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MAP 10 Major Victorian water systems outside the southern MDB
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Similar to other states, individual water systems outside the sMDB are hydrologically
disconnected, and so market prices and trading activity can vary significantly
between systems and resource types.

ABARES
Australian water markets report 2014–15

91

Other Victoria

FIGURE 104 Entitlements on issue in Victoria outside the southern MDB, by
resource type, 2014–15

Note: Excludes bulk entitlements. ‘Unincorporated’ includes all areas without declared groundwater
management units.
Source: Water Trade Database (see Appendix C for more details)

The majority of water use in Victoria is for irrigated agriculture. Outside the sMDB,
the largest volume of irrigated use occurs in NRM regions that include the Thomson–
Macalister, Werribee, Glenelg and Hopkins systems (Figure 105).
The main irrigated activities in these water systems are pasture (primarily dairy)
and vegetables. In 2014–15, these activities respectively made up 78 per cent and
14 per cent of total water use.

FIGURE 105 Irrigated water use in Victoria outside the southern MDB, by activity
and natural resource management region, 2014–15

Note: Land and water use are reported for natural resource management regions, which differ from the water
system definitions used in this report.
Source: ABS (2016)

The gross value of irrigated agricultural production in 2014–15 was more than
$1.9 billion for Victorian systems outside the sMDB in Victoria (ABS 2016a).

Market framework

Water resources in Victoria are primarily managed under the Water Act 1989, which
provides the legislative basis for the planning and management of Victoria’s water
resources, including water trading arrangements for regulated, unregulated and
groundwater systems.
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The Act establishes the mechanisms for managing Victoria’s water resources. This
includes giving the Victorian Minister for Water the power to issue entitlements to
take water, and to determine the maximum amount of water authorised to be taken
and used by an entitlement holder under specific conditions. Water taken for domestic
and stock purposes does not require an entitlement.

As noted by the Victorian Department of Environment, Land, Water and Planning,
‘Victoria’s water management arrangements are contained across a variety of
instruments such as bulk entitlements, trading rules, permissible consumptive
volumes, and streamflow management plans. This complexity limits the transparency
of water resource management, as there is no single instrument in a given area.’
(DELWP 2016c). As such, there is no explicit equivalent to a water plan as defined by
the National Water Initiative and required by the Basin Plan, although the department
aims to consolidate water management instruments in future.
In general, regulated surface water resources are managed under a different
framework from groundwater and unregulated surface water. The latter two are
primarily managed directly by the Minister for Water under section 51 of the Act,
through traditional take and use licences for groundwater, or licences to divert
surface water from unregulated rivers. These licences are ‘bundled’—meaning that
they are aggregations of individual rights such as land property titles, water access
rights, delivery rights, irrigation rights or works approvals—and are equivalent
to entitlements. The bundling of delivery and irrigation rights effectively limits
the ability to trade water allocations under these entitlements, and, as a result, all
allocation trade in Victoria is for regulated surface water. Instead of allocation trade,
unregulated surface water and groundwater can be transferred through temporary
entitlement volume transfers.

Regulated surface water is managed in ‘declared water systems’ specified by the
Minister for Water. Seven such systems have been declared in Victoria in the sMDB, and
two outside the sMDB (Thomson–Macalister and Werribee). In these systems, broad
powers for water management have been delegated to water corporations and other
authorities who hold ‘bulk entitlements’, which are effectively wholesale rights to a share
of the resource. These corporations own and operate water infrastructure, and deliver
water to licensed irrigators, urban customers and the environment.
In declared water systems, traditional rights to take and use water by irrigators and
other end users have been ‘unbundled’ into the following component rights:
• Water share—an entitlement to a share of the water available to be taken from a

defined water system, equivalent to a water entitlement. The amount of available
water (the consumptive pool) is specified in the bulk entitlement for the declared
system that is managed by the water corporation or authority.

• Water use licence—an authority to use water on a specific piece of land for

irrigation. A water use licence must be held by an owner–occupier of land.

• Delivery share—the right to have water delivered by a water authority, and a share

of the available flow in a delivery system. This share is expressed in terms of unit
volume per unit of time of the total volume of water that can be drawn from a water
system at a certain point. Delivery shares must be linked to land, but can be held by
any legal entity.

Water shares come in different reliability classes aimed at meeting the needs of
different water users. Most water shares in Victoria are classified as high reliability
(63 per cent) or low reliability (22 per cent). Within a declared water system, water is
first allocated to high reliability entitlements. Once these are fully allocated, water is
then assigned to low reliability entitlements.
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Allocations for regulated surface water in Victoria are granted to entitlement holders
through Seasonal Determinations made periodically by the declared water system’s
resource manager, which is generally the water corporation or authority responsible
for that system. Each entitlement has an associated allocation account that manages
available water allocations and is debited when water is extracted for use.
Declared water systems are annually accounted and follow a ‘water year’ from 1 July
to 30 June. Traditionally, account balances and allocations are cleared at the end of
each year; however, provisions for the carryover of water between years have been
introduced in a number of systems, prompted by an emergency response to drought
in 2007.

Allocation determinations are not made for groundwater and unregulated surface
water entitlements, because these effectively receive 100 per cent allocations each
year (assuming that the seasonal conditions allow the entitlement holder to physically
extract or divert the full volume of water specified in their entitlement). However,
there are some provisions for rosters or restrictions to be applied to groundwater
extractions or licensed diversions.
Almost all water entitlements and regulated surface water allocations in Victoria can
be traded. Allowable market transactions include the following:
• Water share transfer—a permanent regulated surface water entitlement trade—

that is, a transfer of ownership of a water share. As part of the process, the buyer
can also vary the trading zone where the water can be used, delivery system or
water authority of the share, and change the association of the share with water
use licences or registrations. The source trading zone of the water share itself
never changes.

• Water allocation trade—the transfer of a volume of allocation available in the

current year.

• Limited-term transfer—the transfer of a right to future allocations under a water

share for a limited period to the owner or occupier of land specified in a water use
licence or registration.

• Take and use licence transfer: change of ownership—a permanent unregulated

surface water or groundwater entitlement trade.

• Take and use licence transfer: permanent volume transfer—a permanent transfer

of part or all of the volume from one licence to another; that is, an unregulated
surface water or groundwater entitlement trade.

• Take and use licence transfer: temporary volume transfer—a temporary transfer of

part or all of the volume from one licence to another; that is, an unregulated surface
water or groundwater entitlement lease.
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Terminology used in Victoria is summarised in Table 5‑1.

TABLE 5‑1 Water terminology in Victoria
General terminology
(National Water Initiative)

Terminology in Victoria

Water plan

Various

Entitlement

Water share, take and use licence

Allocation

Water allocation

Entitlement trade

Water share transfer, take and use change of
ownership, take and use permanent volume
transfer

Allocation trade

Water allocation trade

Lease

Limited-term transfer, take and use temporary
volume transfer

Entitlement reliability

Reliability (common examples are high
reliability, low reliability)

Source: DELWP (2016b, c, d)

Seasonal conditions
The 2014–15 year was extremely dry in Victoria compared with the long-term
average, with rainfall in most areas significantly below average (Map 11). However,
conditions in far eastern Victoria, particularly around Sale and the Thomson–
Macalister system, were favourable.

MAP 11 Rainfall deciles, Victoria, 2014–15

Source: Bureau of Meteorology
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These conditions are reflected in dam levels for the southern declared water systems,
with storages in Werribee only receiving minor inflows and being drawn down
throughout the year (Figure 106). In contrast, Lake Glenmaggie in the Thomson–
Macalister system received significant inflows and reached 100 per cent of capacity
during the year.

FIGURE 106 Water storage percentages in Victoria outside the southern MDB,
2007–08 to 2014–15

Note: Represents the sum of water storage volumes for significant Victorian dams per system divided by the
total capacity of those dams per system.
Source: Bureau of Meteorology

Overall market activity
Allocation markets
In 2014–15, there were 259 water allocation trades, totalling 13 GL, in the two
declared water systems in southern Victoria (Figure 107). These systems accounted
for around 0.2 per cent of the volume of national allocation trade and 0.9 per cent of
the number of such trades. The volume of trade represents a 23 per cent reduction
from the previous year and reflects the poorer seasonal conditions.

FIGURE 107 Allocation trade volume in Victoria outside the southern MDB, by
resource type and water system, 2014–15

Source: Water Trade Database (see Appendix C for more details)

Average water allocation prices are presented in Figure 108. These ranged from
around $100 per megalitre in the wet Thomson–Macalister system to around
$300 per megalitre in the drier Werribee system. Because there is limited
opportunity to trade between these systems, there is no expectation for prices to be
similar between systems.
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FIGURE 108 Average water allocation price in Victoria outside the southern MDB,
by water system, 2014–15

Note: Exclude trades with reported prices that did not appear genuine (see Appendix A).
Source: Water Trade Database (see Appendix C for more details)

Entitlement markets
Entitlement trade occurred in more than 10 Victorian water systems outside the
sMDB in 2014–15, most notably in Thomson–Macalister (Figure 109). In total,
there were 544 water entitlement trades in these systems, amounting to 29 GL.
This comprised around 1.5 per cent of the volume of national entitlement trade and
5.4 per cent of the number of such trades.

While groundwater and unregulated surface water entitlements were traded in a
number of systems, activity was generally split across a variety of trading zones and
river locations, rather than being concentrated in any one market. The most active
markets were primarily those for regulated surface water in Thomson–Macalister
and Werribee.

FIGURE 109 Entitlement trade volume in Victoria outside the southern MDB, by
water system and resource type, 2014–15

Note: ‘Unincorporated’ refers to any groundwater resource in Victoria not covered by a groundwater
management unit, and as such does not represent a distinct water system.
Source: Water Trade Database (see Appendix C for more details)
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Water system profiles
In the following sections, greater detail is presented for the Thomson–Macalister and
Werribee systems, which contain the major Vic. allocation and entitlement markets
outside the sMDB.

Thomson–Macalister
Regional overview

The Thomson–Macalister water system consists of the area surrounding the
Thomson and Macalister rivers in south-eastern Victoria (Map 10). The system
contains relatively active markets for water allocations and for some entitlements. In
2014–15, 10 GL of water allocations were traded through 124 transactions, and 16 GL
of entitlements were traded through 204 transactions.
Water entitlements on issue in Thomson–Macalister are primarily for regulated
surface water supplied by Lake Glenmaggie and the Thomson Reservoir. In 2014–15,
the total volume of water entitlements on issue comprised 250 GL of regulated
surface water, 71 GL of unregulated surface water and 94 GL of groundwater (Figure
110). Surface water entitlements were predominantly high reliability (46 per cent)
and low reliability (22 per cent).

FIGURE 110 Thomson–Macalister water resources, 2014–15

Source: Water Trade Database (see Appendix C for more details)

Regulated surface water is managed by Southern Rural Water, which holds a bulk
entitlement for the Thomson and Macalister systems, and a right to 6 per cent of
all inflows to the Thomson Reservoir. These inflows supply around 20 per cent of
the entire allocations in the system, with the remainder being sourced from Lake
Glenmaggie (Southern Rural Water 2016b).

Water in Thomson–Macalister is used primarily for irrigated agriculture, which is
dominated by irrigated pasture (Figure 111). The bulk of pasture is for dairy, with
some developing vegetable and cropping industries (Southern Rural Water 2016b).

FIGURE 111 Irrigated water use, West Gippsland (contains Thomson–Macalister),
2014–15

Source: Australian Bureau of Statistics
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Water availability
Water availability in Thomson–Macalister was fairly normal in 2014–15 compared
with previous years. The system operates under annual accounting, with no
provisions for carryover. Allocation percentages for high reliability entitlements
reached 100 per cent during the first month of the year (DELWP 2016a), while low
reliability entitlements received only 20 per cent allocations (Figure 112).

Under normal operations, Lake Glenmaggie may routinely spill before allocations are
granted to low reliability users in the later part of the year (Southern Rural Water
2016b). When spills occur, any allocations used to that point are reclassified as spill
entitlement, and account balances are recredited for the use. Water allocations
of 30 per cent of total high reliability entitlement volumes were classified as spill
entitlement during the year.

FIGURE 112 Allocation percentages, Thomson–Macalister

Source: Southern Rural Water (2016a)

Allocation market activity
In 2014–15, the total volume of water allocations traded in Thomson–Macalister was
10 GL, 29 per cent lower than in 2013–14 (Figure 113). Similarly, the number of trades
fell by 45 per cent to 124 in 2014–15. Trade was solely for surface water, and occurred
almost exclusively within the trading zone below Cowwarr Weir.
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FIGURE 113 Allocation market activity, Thomson–Macalister, 2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices. Price
data for 2010–11 and 2011–12 have been excluded because of potential inaccuracies.
Source: Water Trade Database (see Appendix C for more details)

The average price for surface water allocations was around $95 per megalitre in
2014–15, and remained constant throughout the year. This was 31 per cent lower
than in the previous year, and a return to prices observed in 2008–09 and 2009–10
(Figure 113).

The drop in price is in part explained by good rainfall during the year (Map 11),
which reduced the demand for irrigation water. Similar to usage patterns observed
during the wet years of 2010–11 and 2011–12, the area irrigated remained fairly
stable; however, water used for irrigation declined in response to the relatively high
rainfall (Figure 114).

FIGURE 114 Irrigated area and water applied, West Gippsland (includes Thomson–
Macalister), 2007–08 to 2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics
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Entitlement market activity
The total volume of water entitlements traded in Thomson–Macalister in 2014–15
was 16 GL. This was 6 per cent higher than in 2013–14. In contrast, the number of
trades decreased by 10 per cent, from 227 in 2013–14 to 204 in 2014–15.

In terms of volume, trade comprised 76 per cent regulated surface water and
24 per cent groundwater. The majority of traded surface water was for high reliability
entitlements (Figure 115).

FIGURE 115 Volume of entitlement trade by reliability class, Thomson–Macalister,
2007–08 to 2014–15

Source: Water Trade Database (see Appendix C for more details)

Average entitlement prices in 2014–15 were $1 929 per megalitre for high reliability
entitlements and $197 per megalitre for low reliability entitlements (Figure 116).
High reliability prices have trended down slightly since 2009–10, while low reliability
prices have fluctuated. Prices for both classes of entitlements increased in 2014–15,
most notably for low reliability entitlements, for which prices were up 61 per cent
from the previous year.
Historically, the most significant changes in entitlement prices were observed
between 2008–09 and 2009–10. The water share market in Thomson–Macalister
began in 2008–09, when it became a declared water system and water rights were
unbundled. These large price changes can likely be attributed to initial inexperience
and subsequent maturing of the market.
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FIGURE 116 Surface water entitlement trade for selected reliability classes,
Thomson–Macalister, 2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)

Werribee
Regional overview
The Werribee water system consists of the area around the Werribee River in
western Melbourne (Map 10). The system contains relatively active markets for water
allocations and for some entitlements. In 2014–15, 3 GL of water allocations were
traded through 127 transactions, and 1.5 GL of entitlements were traded through
43 transactions.
Water entitlements on issue in Werribee are primarily for regulated surface water
supplied by Pykes Creek, Merrimu Reservoir and Melton Reservoir. In 2014–15,
the total volume of water entitlements on issue comprised 23 GL of regulated
surface water, 8 GL of unregulated surface water and 6 GL of groundwater (Figure
117). Regulated surface water entitlements were 68 per cent high reliability and
32 per cent low reliability.

FIGURE 117 Werribee water resources, 2014–15

Source: Water Trade Database (see Appendix C for more details)

Regulated surface water in Werribee comprises five trading zones across two
irrigation districts: the Werribee Irrigation District and the Bacchus Marsh Irrigation
District. As a general rule, trade is freely allowed between these zones.
Water in Werribee is used primarily for irrigated agriculture. Although Figure
118 indicates that the Port Phillip and Western Port NRM region—which includes
Werribee—hosts a wide range of irrigation activities, Werribee is primarily known
for vegetable production.
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FIGURE 118 Irrigated water use, Port Phillip and Western Port (includes Werribee),
2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics

Water availability
Water availability in Werribee was relatively low in 2014–15, driven by belowaverage rainfall and dam storage levels. The system operates under annual
accounting rules; 2014–15 was the first year that allowed carryover of water from the
previous year. Allocation percentages for high reliability entitlements reached only
70 per cent, and no allocations were granted to low reliability entitlements (Figure
119). Carryover from the previous year is estimated at just below 30 per cent of high
reliability entitlement volume.

FIGURE 119 Allocation percentages, Werribee

Note: Carryover percentage is an estimate only.
Source: Southern Rural Water (2016a)

Allocation market activity
In 2014–15, the total volume of water allocations traded in Werribee was 3 GL,
slightly higher than in the previous year (Figure 120). The number of trades increased
by 35 per cent to 127 in 2014–15. Trade was solely for surface water, and was
primarily within the Bacchus Marsh and Werribee trading zones; only 13 per cent of
trades occurred between zones.
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FIGURE 120 Allocation market activity, Werribee, 2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)

The total volume of water used for irrigation in 2014–15 remained fairly stable, with
the area irrigated and water applied falling only slightly from previous years (Figure
121). Coupled with the decreased water supply, this drove the average price for
surface water allocations up by 54 per cent from the previous year to around $301 per
megalitre (Figure 120).

FIGURE 121 Irrigated area and water applied, Port Phillip and Western Port
(includes Werribee), 2007–08 to 2014–15

Note: Data are presented for the natural resource management region that best corresponds to the
water system.
Source: Australian Bureau of Statistics
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Entitlement market activity
The total volume of water entitlements traded in Werribee in 2014–15 was 1.5 GL.
This was 55 per cent higher than in 2013–14. In contrast, the number of trades
decreased by 23 per cent, from 43 in 2013–14 to 33 in 2014–15.

In terms of volume, trade comprised 91 per cent regulated surface water, 7 per cent
groundwater and 2 per cent unregulated surface water. The majority of traded
surface water was high reliability entitlements (Figure 122).

FIGURE 122 Volume of entitlement trade by reliability class, Werribee, 2007–08 to
2014–15

Source: Water Trade Database (see Appendix C for more details)

Although numbers and volumes of trade were noteworthy, price information was
reported for only four trades in total. This does not allow a meaningful comparison of
price activity between years.
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Queensland
Queensland hosts a number of water systems with active markets. They include
inland systems in the northern MDB along tributaries of the Darling River, and a
number of coastal river systems further north. Water system classifications used in
this report include Burdekin, Condamine–Balonne, Fitzroy, Burnett, Border Rivers
(which is jointly managed with New South Wales), Whitsunday and Barron (Map 12).

MAP 12 Major Queensland water systems
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Similar to other states, individual water systems in Queensland are hydrologically
disconnected, so market prices and trading activity can vary significantly between
systems and resource types.

The majority of water supplied to regions in Queensland with active trade is
regulated surface water. In 2014–15, entitlements on issue in Burdekin comprised
1 140 GL of regulated surface water, 144 GL of unregulated surface water and 37 GL
of groundwater. Unregulated surface water accounted for the majority (479 GL) of
the 800 GL of entitlements on issue in Condamine–Balonne. Entitlements on issue in
Fitzroy and Burnett were primarily regulated surface water—around 389 GL and
504 GL, respectively (Figure 123). In each of these systems, regulated surface water
entitlements were predominantly of medium reliability.

FIGURE 123 Entitlements on issue by resource type, Queensland, 2014–15

Note: Includes systems without active trade.
Source: Water Trade Database (see Appendix C for more details)

Water availability in the main water systems in Queensland was highly variable
during 2014–15. Storage levels decreased in the first half of the year, before
increasing quickly in response to above-average rainfall in summer (December and
January) (Figure 124). The trend in the past four years is an overall decrease in water
availability in each of the selected systems.
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FIGURE 124 Water storage percentages, Queensland, 2007–08 to 2014–15

Note: Storages comprising Burdekin are Lake Dalrymple, Clare, Giru and Eungella. Storages comprising Burnett
are Paradise, Cania, Wuruma and Lake Boondooma. Storages comprising Condamine–Balonne are Leslie,
Chinchilla and Lake Kajarabie. Storages comprising Fitzroy are Lake Maraboon, Glebe, Gyranda, Moura, Neville
Hewitt and Theodore. Storage volumes are reported as a percentage of operating capacity rather than total
possible storage, and can therefore reach greater than 100 per cent.

The volume of water consumed for irrigated activities in the Burdekin NRM region is
more than double that of other regions in Queensland. The bulk of this water is used
for growing sugar cane, which is also a major irrigation activity in Burnett–Mary
and Mackay–Whitsunday (Figure 125). Cotton growing is the other major irrigation
activity in Queensland, particularly in the Border Rivers, Fitzroy and Condamine
NRM regions.

FIGURE 125 Irrigated water use by activity and NRM region, Queensland, 2014–15

Note: Water use is reported for natural resource management regions, which differ from the water system
definitions used in this report.
Source: Australian Bureau of Statistics

Water market activity
Because of time and data constraints, the analysis of Queensland water markets
in this report is relatively limited. Currently, price data for water allocation trades
in Queensland are not provided by either the Queensland Department of Natural
Resources and Mines, or SunWater.
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In the following sections, water market activity is summarised for the Burdekin,
Burnett, Condamine–Balonne and Fitzroy systems, which contain the major
Queensland allocation and entitlement markets by volume of trade.
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Surface water allocations
Surface water allocation markets in Queensland were relatively active in 2014–15
(Figure 126). The volume traded in Burdekin was 51 GL, nearly triple the volume
traded in 2013–14. Volume traded decreased in the Burnett and Fitzroy systems in
2014–15, and increased in Condamine–Balonne. Fitzroy remains the most active
surface water allocation market in terms of volume traded.

FIGURE 126 Volume of surface water allocation trade, selected water systems in
Queensland, 2007–08 to 2014–15

Source: Water Trade Database (see Appendix C for more details)

Surface water entitlements
In 2014–15, markets in Condamine–Balonne were the most active for surface water
entitlement trade in Queensland (Figure 127). Total volume traded in this system
increased by nearly 50 per cent to 30 GL in 2014–15. Volume traded decreased in
Burnett and Fitzroy, and increased marginally in Burdekin.
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FIGURE 127 Total volume of water entitlement trade, selected water systems in
Queensland, 2007–08 to 2014–15

Source: Water Trade Database (see Appendix C for more details)

The majority of trade in regulated surface water entitlements was of medium
reliability. In 2014–15, the average entitlement price for this level of reliability was
$1 725 per megalitre in Burnett; the price in Fitzroy was unavailable. The average
price over the past eight years was around $1 273 per megalitre in Burnett and
$1 996 per megalitre in Fitzroy. Whereas prices have remained fairly stable in Fitzroy,
there has been some volatility in Burnett over the past few years (partly due to
limited trading activity) (Figure 128).

FIGURE 128 Surface water entitlement trade for medium reliability entitlements,
2007–08 to 2014–15

Note: Price data are presented only for years with at least five reported transactions with non-zero prices.
Source: Water Trade Database (see Appendix C for more details)
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Groundwater market activity
Historically, most of the trade activity for groundwater allocations has occurred
in Burnett and Condamine–Balonne. However, the volume of groundwater traded
in these systems decreased in 2014–15 compared with 2013–14. Volume traded in
Burdekin increased to 4.5 GL in 2014–15 (Figure 129). Groundwater markets in the
four main systems have been significantly more active in the past two years.

FIGURE 129 Volume of groundwater allocation trades, selected water systems in
Queensland, 2007–08 to 2014–15

Source: Water Trade Database (see Appendix C for more details)

Although groundwater entitlement markets have been historically inactive in
Queensland, trade picked up in 2013–14 and 2014–15. In both years, 9 GL was traded
in Condamine–Balonne, and markets in this system accounted for the majority of
trade. In 2014–15, 3.1 GL and 3.6 GL of groundwater entitlements were also traded in
Fitzroy and Burnett, respectively.
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South Australia
Outside the sMDB, there are two main water systems with active markets in South
Australia: Adelaide–Mt Lofty and SA South East. Adelaide–Mt Lofty adjoins the
Eastern Mt Lofty water system, which is part of the sMDB. The definition for SA South
East is based on the NRM spatial boundary (Map 13).

MAP 13 Water systems in South Australia outside the southern MDB
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The majority of water supplied to systems in South Australia outside the sMDB is
groundwater. In SA South East, entitlements on issue solely comprised 1 033 GL of
groundwater. In Adelaide–Mt Lofty, entitlements on issue were split between 172 GL
of unregulated surface water and 60 GL of groundwater (Figure 130).
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FIGURE 130 Entitlements on issue by resource type, selected systems in
South Australia, 2014–15

The 2014–15 year was extremely dry for water systems outside the sMDB in South
Australia. Adelaide–Mt Lofty experienced significantly below-average rainfall.
Conditions in SA South East were particularly unfavourable, with record low rainfall
in parts of this system (Map 14).

MAP 14 Rainfall deciles, South Australia, 2014–15

The major irrigated activities in South Australia outside the sMDB are vegetables and
grapevines. Water is also used for pastures in the South East NRM region. Outside the
MDB, most of the South Australian use of irrigation water occurs in the SA South East
region (Figure 131).
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FIGURE 131 Irrigated water use by activity and NRM region, South Australia,
2014–15

Note: Water use is reported for natural resource management regions, which differ from the water system
definitions used in this report.
Source: Australian Bureau of Statistics

Water market activity
The Adelaide–Mt Lofty and SA South East water systems both have relatively active
groundwater markets. Historically, there has been no activity in surface water
allocation markets in either of these systems. However, there is some activity in
surface water entitlement markets in Adelaide–Mt Lofty.

Surface water entitlements

While the surface water entitlement markets in Adelaide–Mt Lofty are consistently
active, the volume traded is relatively small; the average volume of water traded over
the past seven years was 0.5 GL per year. However, total volume traded in 2014–15
(1.4 GL) more than doubled that of the previous year (0.7 GL) (Figure 132).

FIGURE 132 Total volume of water entitlement trade, Adelaide–Mt Lofty, 2007–08
to 2014–15
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Groundwater market activity
Historically, groundwater allocation markets have been more active in SA South East
than in Adelaide–Mt Lofty. In 2014–15, 1.4 GL of groundwater allocations were traded
in SA South East, an increase of 16 per cent compared with the previous year
(Figure 133).

FIGURE 133 Volume of groundwater allocation trade, selected water systems in
South Australia, 2007–08 to 2014–15

Similar to groundwater allocation markets, groundwater entitlement markets were
more active in SA South East than in Adelaide–Mt Lofty. The volume traded in SA
South East more than quadrupled to reach 43 GL in 2014–15, compared with 6 GL in
the previous year (Figure 134). This could partly be due to the seasonal conditions
experienced in this system, with record low rainfall during 2014–15 (Map 14).

FIGURE 134 Volume of groundwater entitlement trade, selected water systems in
South Australia, 2007–08 to 2014–15
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Western Australia
There are two main active allocation water markets in Western Australia within
irrigation cooperatives in the Harvey and Gascoyne water systems (Map 15).
Although a large range of water resources exist and entitlement trade is generally
permitted within any physically connected system, the majority of these systems
experience no trade. Many systems in Western Australia have a greater supply of
water than is currently allocated, leading to low competing demand among users.
Entitlement market activity for those regions that do trade is relatively low, generally
fewer than 20 trades per year.

MAP 15 Major Western Australian water systems
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Irrigated land use

Water entitlements are bundled with land ownership; therefore, water allocations
cannot be freely traded except within irrigation cooperatives that hold bulk
entitlements and manage share trading between members.

The two cooperatives with active allocation markets are Harvey Water, which
manages surface water trading in irrigation districts south of Perth, and Gascoyne
Water, which supplies groundwater along the Gascoyne River near Carnarvon
(Map 15). Harvey Water operates a network of channels and pipes around the Harvey
River, which are fed by seven dams along the Darling Scarp escarpment. Major
water storages include Wellington Dam and Harvey Dam. Gascoyne Water pumps
groundwater from borefields surrounding the Gascoyne River and delivers the water
through a network of irrigation pipelines.
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Water availability in Harvey was highly variable during the 2014–15 water year,
increasing by around 14 per cent in the first quarter of the year and then decreasing
by 20 per cent during the rest of the year (Figure 135). However, the overall trend
in the past four years indicates an increase in water availability in the Harvey
water system.

FIGURE 135 Water storage percentages, Harvey (Western Australia), 2007–08 to
2014–15

Note: The following storages were included for calculating aggregate storage percentages in the Harvey water
system: Serpentine, North Dandalup, South Dandalup, Samson Brook, Harvey, Stirling and Wellington.

The primary irrigation activities in Western Australia are pasture, vegetables,
and fruits and nuts. The total water used for irrigation activities is similar in the
Rangelands and South West NRM regions, which encompass the Gascoyne and Harvey
water systems (Figure 136).

FIGURE 136 Irrigated water use by activity and natural resource management
region, Western Australia, 2014–15

Note: Water use is reported for natural resource management regions, which differ from the water system
definitions used in this report.
Source: Australian Bureau of Statistics
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Water market activity
As discussed above, there are two active allocation markets in Western Australia:
surface water trade in Harvey and groundwater trade in Gascoyne. However,
Gascoyne Water has historically not collected trade data.

Although both systems have some activity in entitlement markets, analysis of these
markets was not undertaken for this report; it may be included in future editions.
This data is available in the tables accompanying this report.

Surface water allocations

Surface water allocation trade in Harvey decreased compared with the previous
year, from 7 GL in 2013–14 to 5 GL in 2014–15. The allocation price was fairly stable,
decreasing marginally from $22 per megalitre in 2013–14 to $20 per megalitre in
2014–15 (Figure 137). In each year since 2010–11, allocation prices in Harvey have
decreased, in line with increases in water availability.

FIGURE 137 Surface water allocation trade, Harvey (Western Australia), 2007–08 to
2014–15

Entitlement markets
In 2014–15, around 0.3 GL of surface water entitlements and 1.2 GL of groundwater
entitlements were traded in Harvey. There has consistently been some activity in
entitlement markets each year in Harvey.
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Tasmania
Tasmania has a number of active water markets (Map 16), but, for this report,
allocation and entitlement markets have been analysed at a state level. Future
editions may include a more detailed breakdown of trade in Tasmania.

MAP 16 Major Tasmanian water systems
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The majority of water supplied to water systems in Tasmania is regulated surface
water. In 2014–15, entitlements on issue comprised 1 978 GL of regulated surface
water and 20 GL of groundwater (Figure 138). The volume of entitlements on issue
increased in 2014–15 by 21.6 GL, spread over 73 new entitlements (Table 6‑1).

FIGURE 138 Entitlements on issue by resource type, Tasmania, 2014–15
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TABLE 6‑1 New entitlements issued, Tasmania, 2011–12 to 2014–15
Year

Volume (ML)

Number

2011–12

10 353

160

2012–13

2 905

43

2013–14

6 468

55

2014–15

21 607

73

Source: Tasmanian Irrigation

The 2014–15 year was very dry for water systems in Tasmania. Most of the state
received below-average rainfall, and parts of the state experienced significantly
below-average rainfall (Map 17). These weather conditions also affected water
availability; there was a decrease in storage levels in major storages in Tasmania
(Figure 139).

MAP 17 Rainfall deciles, Tasmania, 2014–15
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FIGURE 139 Water storage percentages, Tasmania, 2009–10 to 2014–15

Note: The following storages were included for calculating aggregate storage percentages in Tasmania: Trevallyn,
Lake St Clair, Lake August, Arthurs Lake, Great Lake, Shannon Lagoon, Penstock Lagoon, Lake Echo, Dee Lagoon,
Bradys Lake, Bronte Lagoon, Pine Tier Lagoon, Little Pine Lagoon, Laughing Jack Lagoon, Lake King William,
Wayatinah Lagoon, Liapootah, Lake Catagunya, Lake Repulse, Cluny Lagoon, Meadowbank Lake, Lake Pedder,
Lake Gordon, Lake Burbury, Lake Plimsoll, Lake Murchison, Lake Mackintosh, Lake Rosebery, Lake Pieman, Lake
Mackenzie, Lake Rowallan, Lake Parangana, Lake Cethana, Lake Barrington, Lake Gairdner, Lake Paloona, Woods
Lake, Whitespur, Lake Newton and Lake Margaret.

The primary irrigation activity in Tasmania is growing pastures for grazing. Water
is also used for growing vegetables in the North and North West NRM regions. The
amount of water consumed for irrigated activities in the North NRM region is more
than double that of other regions in Tasmania (Figure 140).

FIGURE 140 Irrigated water use by activity and NRM region, Tasmania, 2014–15

Note: The North NRM region contains Tamar River and Piper-Ringarooma Rivers. North West contains Mersey
River, Rubicon River, Forth River and Smithton-Burnie Coast. South contains the Derwent River.
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Water market activity
Water markets were relatively active in 2014–15 in Tasmania, with a higher number
of trades in both allocation and entitlement markets than in previous years.

A summary of market activity is presented in the following sections. A more detailed
analysis of these markets may be included in future editions of this report.

Allocation markets

Trade in water allocation markets in Tasmania increased in 2014–15. The volume
and number of trades hit record highs, reflecting the dry seasonal conditions during
the year. The highest price paid for one megalitre of water allocations was $583 in
2014–15 (Table 6‑2).

TABLE 6‑2 Summary of activity in allocation markets in Tasmania, 2011-12 to
2014–15
Volume traded
(ML)

Number of
trades

Maximum price
($/ML)

Minimum price
($/ML)

2011–12

310

11

99

31

2012–13

1 236

36

164

33

2013–14

181

5

na

na

2014–15

6 907

78

583

1

Year

na not available.
Sources: ABARES Water Trade Database; Tasmanian Irrigation

Entitlement markets
There was also an increase in activity in entitlement markets in 2014–15
compared with the past three years. The volume of trade more than doubled in
2014–15 compared with 2013–14. The highest price paid for one megalitre of water
entitlements was $3 000 in 2014–15 (Table 6‑3).

TABLE 6‑3 Summary of activity in entitlement markets in Tasmania, 2011-12 to
2014–15
Volume traded
(ML)

Number of
trades

Maximum price
($/ML)

Minimum price
($/ML)

2011–12

1 834

24

1 170

500

2012–13

500

19

2 700

0.2

2013–14

1 308

11

1 200

na

2014–15

2 956

34

3 000

na

Year

na not available.
Source: ABARES Water Trade Database; Tasmanian Irrigation
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The first edition of the Australian water markets report was produced by the National
Water Commission in 2008, for the 2007–08 financial year (NWC 2008). In producing
this 2014–15 edition of the report, ABARES has strived to retain the terminology and
reporting conventions used by the National Water Commission, wherever possible.

The objective of the Australian water markets report series is to inform market
participants and other interested parties about Australia’s water market activity by
documenting traded products, trading activity, prices and any relevant changes in
governance arrangements. Considering the varied readership for this report, and the
inconsistencies in market structure and terminology around Australia, it is important to
note the key terminology and reporting conventions used in the report.
Because this report is primarily a statistical publication, it is also important to
understand how the data have been sourced and used.

Reporting conventions
Reporting period

The Australian water markets report 2014–15 provides data for the 2014–15 water year
(from 1 July 2014 to 30 June 2015). For context, it also provides historical information
from 2007–08 to 2014–15 and information on events that influenced markets up to the
end of June 2015.

The report is not intended to be a contemporary guide to inform market participants on
their day-to-day water trading decisions. Rather, it highlights trends and market activity
over the year. It is intended to inform market participants, regulators, policy makers,
researchers and other interested parties.

Regional coverage

The Australian water market consists of many separate markets of varying size, activity
and interconnectivity, and there are water resources with tradeable products in each
state and territory. Therefore, the report is structured as a review of the major water
markets, particularly those within the Murray–Darling Basin (MDB).

In this edition, additional emphasis has been placed on providing information for
markets outside the MDB with sufficient trade and for which sufficient data are available.
In many cases, focus is placed on geographically defined water systems that contain
markets for multiple traded products across multiple trading zones. This approach has
been used to provide contextual information for the area, such as potential supply and
demand factors that may affect market behaviour. While ideal analysis would focus
individually on each market as a system of connected trading zones for a specific product,
for tractability, a higher level focus is required, and some aggregation is necessary.
ABARES
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In some sections of the report, data are presented for the southern MDB, the northern
MDB and the rest of Australia. Water systems defined to be within the MDB are:
• Southern MDB

ሲሲAvoca
ሲሲBroken
ሲሲCampaspe
ሲሲEastern Mt Lofty
ሲሲGoulburn
ሲሲLoddon
ሲሲLower Darling
ሲሲMallee
ሲሲMarne–Saunders
ሲሲMurrumbidgee
ሲሲNSW Murray
ሲሲOvens
ሲሲSA Murray
ሲሲVic. Murray
ሲሲWimmera–Avon

• Northern MDB

ሲሲBarwon–Darling
ሲሲCondamine–Balonne
ሲሲGwydir
ሲሲLachlan
ሲሲMacquarie–Castlereagh
ሲሲMoonie
ሲሲNSW Border
ሲሲNSW Far West
ሲሲNamoi
ሲሲQld Border
ሲሲWarrego–Paroo–Bulloo–Nebine.

All other water systems are treated as being outside the MDB.

Water sources

Since surface water is the main water source for trading activity in Australia, it is the
main focus of the Australian water markets report series. Groundwater trading occurs
in certain areas of Australia and is reported where data are available. Other humanmade water sources (such as desalination and recycling) may be included in future
editions of this report.

Definitions of water trades

For this report, a water trade is defined as one of the following transactions:

• A transfer of an entitlement from one legal entity to another, with or without a

change in location. Commonly referred to as ‘permanent trade’.
ሲሲTransfers made as part of land sales are included in the report as water trades.
ሲሲTransfers of ownership between related parties, often involving zero
consideration, are included in the trade data and are not reported separately
because existing water registers cannot adequately single out such trades.
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ሲሲTransfers accompanied by a change in location from one water source, delivery
system or trading zone to another are included in the report.
ሲሲDealings that vary the location of an entitlement without an accompanying
transfer of ownership are not included in the report.

• An assignment (or transfer) of water allocation from one authorised water user to

another, or between water accounts held by the same water user, with or without a
change in location. Commonly referred to as a ‘temporary trade’.
ሲሲIt could be argued that movement of water between accounts held by the
same legal entity should not be counted as a water trade. However, registers
and information systems maintained by states and territories typically
do not identify such dealings separately from transactions between two
independent parties.

This edition of the report does not report entitlement ‘leases’—that is, temporary
transfers of entitlements between legal entities. We aim to include this information in
future editions.

Trading volume and net change

Two measures of market activity are defined and reported:

• Total volume of entitlement transfers or water allocation trades for a particular

jurisdiction, zone or water source is calculated as the total volume of trades within
the jurisdiction, zone or water source plus the volume of outbound trades. To
prevent double-counting, inbound trades are not included, as an outbound trade
from one jurisdiction, zone or water source is an inbound trade to another.

• The net change in entitlement volume or water allocation holdings for a particular

trading zone, water source or jurisdiction is calculated as the difference between
inbound trades and outbound trades.

Price information

Availability and quality of price information for trades of entitlements and water
allocations vary, depending on the depth of the particular market and the reliability of
available data. Prices for entitlements are generally more variable because the volume
and number of trades in entitlements is smaller than for water allocations.
Historically, most jurisdictions did not have a statutory requirement for buyers and
sellers to disclose prices, and no jurisdiction had a mechanism to verify the price
data provided. From 1 July 2014, implementation of the Murray–Darling Basin Plan
2012 water trading rules requires that prices be disclosed for trades within the MDB.
However, many systems still contain very few reported prices.

Zero consideration trades are valid in a range of situations. The most common
scenarios are gifts between family members, transfers between related entities, and
transfers between rights held by the same entity. For example, environmental water
allocations are commonly transferred between environmental water holders to meet
environmental watering needs. Similarly, if an irrigator operates two geographically
separated properties, each with its own water access entitlement and water
allocation, and wishes to transfer a water allocation from one property to another,
this would be registered with the government water agency as a zero dollar trade.
Although zero consideration trades may be genuine, they usually do not represent
an economic transaction driven by the underlying value of the traded good, and it
is therefore preferable to remove these trades before reporting price information.
Before calculating the price statistics presented in this report, price data were
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cleaned to remove trades with zero prices and other outliers that were unlikely to be
genuine. Allocation and entitlement price data for 2014–15 were cleaned using the
following methods:

• Excluding transactions where the price was reported as less than or equal to $1 per

megalitre, or greater than $10 000 per megalitre.

• Further excluding outliers by employing a Cook’s distance method. The influence of

each transaction on the mean price for a specific water system and traded product
was measured as its Cook’s distance, using a regression of the data against a
constant. Transactions with a Cook’s distance greater than 4 divided by the number
of observations for that system and product were excluded from price calculations.

Note that previous editions of the report employed a two-standard-deviations
approach in place of step 2, in which prices outside of two standard deviations from
the average were excluded. The approach was changed for this report because it was
observed that prices are usually not normally or symmetrically distributed. This
resulted in a systematic bias for excluding large outliers but retaining small outliers.

Estimating the total value of entitlements on issue

Estimates of the market value of entitlements on issue presented in the national
overview chapter use the entitlement types shown in Table A1.

TABLE A1 Water systems included in the estimate of value of entitlements on issue
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Water system

Resource

Regulated or
unregulated

Reliability

Barron

Surface water

Regulated

Medium

Broken

Surface water

Regulated

Low

Broken

Surface water

Regulated

High

Burnett

Groundwater

Regulated

Medium

Burnett

Groundwater

Unregulated

Medium

Burnett

Surface water

Regulated

Medium

Campaspe

Surface water

Regulated

High

Campaspe

Surface water

Regulated

Low

Goulburn

Surface water

Regulated

High

Goulburn

Surface water

Regulated

Low

Gwydir

Surface water

Regulated

General

Gwydir

Surface water

Regulated

Supplementary

Hunter

Surface water

Regulated

General

Hunter

Surface water

Regulated

Supplementary

Hunter

Surface water

Unregulated

Other

Lachlan

Surface water

Regulated

General

Lachlan

Surface water

Regulated

High

Lachlan

Surface water

Unregulated

Other

Loddon

Surface water

Regulated

High
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Water system

Resource

Regulated or
unregulated

Reliability

Macquarie–Castlereagh

Surface water

Regulated

General

Macquarie–Castlereagh

Surface water

Regulated

Supplementary

Murrumbidgee

Groundwater

Unregulated

Supplementary

Murrumbidgee

Surface water

Regulated

General

Murrumbidgee

Surface water

Regulated

High

Murrumbidgee

Surface water

Regulated

Supplementary

Murrumbidgee

Surface water

Unregulated

Other

Namoi

Groundwater

Unregulated

General

Namoi

Groundwater

Unregulated

Supplementary

Namoi

Surface water

Regulated

General

Namoi

Surface water

Regulated

Supplementary

Namoi

Surface water

Unregulated

Other

NSW Murray

Groundwater

Unregulated

Supplementary

NSW Murray

Surface water

Regulated

General

NSW Murray

Surface water

Regulated

High

NSW Murray

Surface water

Regulated

Supplementary

NSW Murray

Surface water

Unregulated

Other

Ovens

Surface water

Regulated

High

Ovens

Surface water

Regulated

Other

Ovens

Surface water

Unregulated

Other

Qld Fitzroy

Groundwater

Regulated

Medium

Qld Fitzroy

Groundwater

Unregulated

Medium

Qld Fitzroy

Surface water

Regulated

Medium

SA Murray

Surface water

Regulated

General

SA Murray

Surface water

Regulated

High

SA Murray

Surface water

Regulated

Other

Thomson–Macalister

Surface water

Regulated

High

Thomson–Macalister

Surface water

Regulated

Low

Vic. Murray

Surface water

Regulated

High

Vic. Murray

Surface water

Regulated

Low

Werribee

Surface water

Regulated

Low
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Average prices of water entitlements in the MDB
Average prices in the southern and northern MDB presented in the national overview
chapter use the entitlement types shown in Table A2.

TABLE A2 Water systems included in the estimate of average entitlement prices
Water system

Reliability

Broken

High

Goulburn

High

Gwydir

Supplementary

Lachlan

High

Murrumbidgee

General

Namoi

General

NSW Murray

High

SA Murray

High

Vic. Murray

High

Campaspe

High

Goulburn

Low

Macquarie–Castlereagh

General

Murrumbidgee

High

Namoi

Supplementary

NSW Murray

Supplementary

Vic. Murray

Low

Campaspe

Low

Gwydir

General

Lachlan

General

Macquarie–Castlereagh

Supplementary

Murrumbidgee

Supplementary

NSW Murray

General

Ovens

High

Water market terminology
Australian jurisdictions have adopted various terms to describe statutory water
rights and dealings. Different terms may be used between jurisdictions for the same
market product or dealing. To avoid confusion, this report uses the following terms
defined by the National Water Initiative (COAG 2004):
• Water access entitlement—a perpetual or ongoing entitlement to exclusive access

to a share of water from a specified consumptive pool as defined in the relevant
water plan.

• Water allocation—the specific volume of water allocated to water access

entitlements in a given season, defined according to rules established in the
relevant water plan.
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How each jurisdiction’s terms align with these generic definitions is presented in
Table A3 (also see Tables 3-1, 4-1 and 5-1).

TABLE A3 National Water Initiative equivalent entitlement terminology,
30 June 2015
Jurisdiction

Term

National Water Initiative

Water access entitlement

Water allocation

New South Wales

Water access licence

Water allocation

Victoria

Water share (unbundled), take Water allocation
and use licence (bundled)

Queensland

Water allocation

South Australia

Water licence (bundled), water Water allocation
access entitlement (unbundled)

Western Australia

Water licence

Water allocation a

Tasmania

Water licence

Water allocation

Northern Territory

Water licence

Water licence

Australian Capital Territory

Water access entitlement

Water allocation

Seasonal water assignment

a Applies only to irrigation corporations Harvey Water and Gascoyne Water.
Note: This is not an exhaustive list of all entitlements on issue in each jurisdiction.
Source: NWC (2013)

Many jurisdictions have more than one reliability class of water access entitlement.
Typically, jurisdictions maintain at least two classes; available water is allocated
first to higher reliability entitlements and then to lower reliability entitlements. As
a result, higher reliability entitlements tend to receive higher allocation volumes, on
average (for a given nominal entitlement volume).

Jurisdictions use various terms to describe their water entitlement classes. Table A4
lists common reliability classes for each jurisdiction.

TABLE A4 Common water access entitlement reliabilities
Jurisdiction

Reliability

New South Wales

General security, high security, supplementary, local water utility, major
utility, domestic and stock, conveyance, unregulated river, aquifer

Victoria

High reliability, low reliability, spill, seasonal, drainage or stormwater,
Wimmera–Mallee pipeline

Queensland

High-A priority, high-A1 priority, high-A2 priority, high class A, high
class B, high class C, high priority, medium-A priority, medium-A1 priority,
medium-A2 priority, medium-A3 priority, medium priority, risk-A priority,
risk-B priority, risk priority

South Australia

Class 1 (stock and domestic purposes), class 2 (urban water use for country
towns), class 3a (irrigation excluding Qualco/Sunlands), class 3b (irrigation
in Qualco/Sunlands), class 4 (recreation), class 5 (industrial), class 6 (urban
water use for Metro Adelaide), class 7 & 8 (environment), class 9 (wetlands)

Tasmania

Surety 1, surety 3, surety 5, surety 6, surety 7, surety 8

Northern Territory

High, low, medium
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To allow easier comparison of water access entitlements across jurisdictions
(particularly in the MDB), in some parts of this report entitlements are classified as
‘higher reliability’ and ‘lower reliability’. Higher reliability entitlements are primarily
New South Wales high security, Victorian high reliability, Queensland high priority
and all South Australian water access entitlements. Lower reliability entitlements are
primarily New South Wales general security, Victorian low reliability and Queensland
medium priority water access entitlements.
Water access entitlements are not generally comparable across water systems
and reliability types. Allocation of water for each entitlement is driven by the local
hydrology and water sharing plan rules. Large differences exist in long-term average
allocation levels or yields for water entitlements across Australia. Yields from water
entitlements in different systems can differ significantly, even if they belong to the
same reliability class.
This report focuses on nominal water access entitlement volumes. These represent
the maximum volume of water allocation the entitlements provide.
ABARES has sought to ensure that the statistics in this report match those
published by state and territory government water agencies. However, there may
be small differences.
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The Australian water markets report relies on information provided by a large
number of organisations. Each jurisdiction has at least one department or agency
that facilitates operation of its water market. Each jurisdiction also has a statutory
register to record entitlement transfers and other dealings. There are also a number
of independent irrigation infrastructure operators that manage wholesale water
rights and facilitate trade between members.

For the 2007–08 edition of the Australian water markets report, data were provided
to the National Water Commission on a voluntary basis. However, for the 2008–09 to
2014–15 editions, the majority of water trade information was collected and compiled
by the Bureau of Meteorology.
Other data presented in this report have been sourced from:

• Bureau of Meteorology—for seasonal conditions and dam storage volumes

• Australian Government Department of Agriculture and Water—for water access

entitlements secured by the Australian Government for the environment

• Australian Government Department of the Environment and Energy—for

environmental water managed and traded by the Commonwealth Environmental
Water Holder

• Murray–Darling Basin Authority—for environmental water trade in the Murray–

Darling Basin (MDB) and detailed information on water access entitlements
managed for the environment

• ABARES—survey of irrigation farms in the MDB

• jurisdictional water agencies—for information on market performance and

additional information on trades.

Category 6 of the Water Regulations 2008
Under the Water Act 2007, the Bureau of Meteorology is responsible for collecting
and managing Australia’s water information. The Water Regulations 2008 (Cwlth)
include schedules for the delivery of various categories of water data to the Bureau
of Meteorology. Category 6 of the Regulations covers data on entitlements on
issue, water allocations, and entitlement and allocation trading (Table B1). The
Australian water markets report makes use of subcategories 6a to 6d, with 6a to
6c being collected and combined with information from prior years to form a water
trade database.
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TABLE B1 Category 6 data—Water Regulations 2008
Subcategory Description
6a

Water access rights and irrigation rights

6b

Trades or leases of Australian water access entitlements and irrigation rights

6c

Trades of Australian water allocations

6d

Formal announcements of Australian water allocations

6e

Permits to operate or construct a minor storage

6f

Permits to self-extract water from a bore

6g

Permits to self-extract water from a watercourse

The Water Regulations 2008 detail agencies, or ‘water persons’, that are required to
send information to the Bureau of Meteorology. There are currently around 300 such
persons, divided into 11 classes.
The Water Regulations 2008 also outline how often information must be sent
to the Bureau of Meteorology, by data subcategory and water person class. For
subcategory 6a, water persons are required to send data on a monthly basis. For
subcategories 6b and 6c, data must be sent on a weekly basis. Subcategory 6d is
required to be sent when an announcement is made.

Table B2 lists water persons that send subcategory 6a to 6d information to the Bureau
of Meteorology.

TABLE B2 Water persons submitting water trade data
Supplier
code

Jurisdiction

NSW Department of
Primary Industries

w00077

NSW





Vic. Department of
Environment, Water, Land
and Planning

w00074

Vic.







Qld Department of Natural
Resources and Mines

w00066

Qld





SA Department of
Environment, Water and
Natural Resources

w00078

SA







WA Department of Water

w00076

WA





Tas. Department of Primary
Industries, Parks, Water
and Environment

w00072

Tas.





NT Department of Land
Resource Management

w00067

NT



Water person

Entitlements Entitlement Allocation
on issue
trade
trade

Lead water agencies
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Water person
ACT Environment and
Sustainable Development
Directorate

Supplier
code

Jurisdiction

w00075

ACT

Entitlements Entitlement Allocation
on issue
trade
trade










Rural water utilities and storage operators
Coleambally Irrigation
Co-operative Limited

w00044

NSW

NSW Water

w00224

NSW

Murray Irrigation Limited

w00158

NSW





Murrumbidgee Irrigation
Limited

w00163

NSW





SunWater

w00227

Qld

Central Irrigation Trust

w00033

SA

Gascoyne Water
Co-operative Ltd

w00101

WA

Harvey Water

w00118

WA





Tasmanian Irrigation Pty Ltd

w00197

Tas.













It is important to note that there are some separations of responsibilities between
agencies within one jurisdiction. For example, in New South Wales, the Department
of Primary Industries provides information on entitlements on issue and entitlement
trade, while NSW Water provides information on allocation trades made across
irrigation areas and water systems, and irrigation infrastructure operators provide
data on allocation trades occurring within irrigation areas.

Allocation announcements and carryover

Although the category 6 data have provisions for allocation announcements and
carryover, in many cases these data are in a form that is difficult to use. As a result,
much of the allocation announcement data presented in this report has been sourced
directly from the relevant agencies, including:
• NSW Office of Water, Water accounting, www.water.nsw.gov.au/water-

management/water-availability/water-accounting

• Water NSW, Water availability, www.waternsw.com.au/supply/regional-nsw/

availability

• Victorian Water Register, waterregister.vic.gov.au

• Northern Victorian Resource Manager, http://nvrm.net.au

• South Australian Department of Environment, Water and Natural Resources, Water

allocations, www.environment.sa.gov.au/managing-natural-resources/rivermurray/water-allocations

• Southern Rural Water, Allocation history, www.srw.com.au/customers/

allocation-history.
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Seasonal conditions
Climate and water information presented in this report (including dam storage
volumes, rainfall deciles and streamflows) has all been sourced from the Bureau of
Meteorology, via either personal communications or its website.

Environmental water

This report presents three types of environmental water data: the volume of
environmental water managed (entitlements held) as at 30 June, the additional water
secured for the environment during the financial year, and environmental water
transfers (allocation trades) during the financial year.

Managed

Environmental water is managed across a number of agencies. Data were sourced
from each agency as follows:
• Commonwealth Environmental Water Office—annual report of the Australian

Government Department of the Environment

• Victorian Environmental Water Holder—annual report

• New South Wales Office of Environment and Heritage—website and annual reports
• South Australian Department of Environment, Water and Natural Resources—

website and personal communications

• Murray–Darling Basin Authority—annual reports.

Secured

Each year, the Australian and state governments may secure additional water
entitlements for the environment. In the past, these have been primarily sourced by
purchasing water from irrigators through entitlement markets. However, the recent
focus has been on efficiency gains from investing in improved water infrastructure.
Note that two terms are used with regard to purchases: securing of entitlements
(when the money is paid) and registering of entitlements (when the deeds are
transferred). An entitlement can be secured in one year but registered in the next.

The Australian water markets report focuses on when entitlements were secured.
Data are sourced from:

• the Australian Government Department of Agriculture and Water Resources, which

provides information on the volume of entitlement secured (and registered) by
water system and reliability

• Victorian Environmental Water Holder annual reports, www.vewh.vic.gov.au/

news-and-publications/publications

• New South Wales Office of Environment and Heritage annual reports,

www.environment.nsw.gov.au/publications.
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Transfers
Information on environmental trades and transfers has been sourced from:

• Commonwealth Environmental Water Office, which provided detailed information

on every trade or transfer it conducted, including the trade identifier, origin and
destination water system, reason for trade and volume. This was integrated into
the water trade database

• Murray–Darling Basin Authority, which generated a yearly report on allocation

trade in the southern MDB that was verified by jurisdiction bodies.

Market performance

Through the Council of Australian Governments, New South Wales, Victoria,
Queensland, South Australia and the Australian Capital Territory have agreed upon
performance standards for how quickly 90 per cent of water market trades should
be resolved in the MDB. Entitlement trade performance standards focus on the
number of days between a trade application and approval, and between approval and
registration. Allocation trade performance standards focus on the number of days
between application and approval of intrastate and interstate trades. There are also
‘stop the clock’ provisions, where delays are not counted if additional information is
required from the applicant.
Because agencies are required to monitor and publish their own performance, the
main sources for these performance statistics are:

New South Wales—water register website, http://registers.water.nsw.gov.au/wma/
ProcessingTimesEntitlement.jsp?selectedRegister=WaterShare, http://registers.
water.nsw.gov.au/wma/ProcessingTimes.jsp?selectedRegister=Allocation
Victoria—annual report http://waterregister.vic.gov.au/water-trading/
trade-reports

Queensland—website (entitlement and unsupplemented allocation trade),
www.business.qld.gov.au/industry/water/managing-accessing/markets-trading/
service-standards; and SunWater (supplemented allocation trade),
www.sunwater.com.au/schemes/chinchilla-weir/scheme-information/water-trading
South Australia—WaterConnect website, www.waterconnect.sa.gov.au/Systems/
WTR/Pages/default.aspx.
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To facilitate analysis of water trade data between years, each edition of this report
has maintained a trade database that compiles information on entitlements on issue
(6a), entitlement trades (6b) and allocation trades (6c).
For this report, a new database was constructed from the 2014–15 category 6a–6c
data and the previous 2013–14 water markets database (ABARES 2015b). Major
changes from the 2013–14 edition include updates to water system and reliability
classifications, and a separate treatment of entitlement and allocation trade data.
Other cosmetic changes include the renaming of variables for compatibility with a
new database technology.

Significant efforts have been made to clean data before it is incorporated into the
database. The following sections highlight difficulties with the raw data and cleaning
methods used. The methods described here are those used for the 2014–15 data,
which are very similar to those used for 2013–14. Data for previous years have mostly
been taken ‘as is’, noting that similar cleaning steps would have been performed for
those years.

Data issues and qualifications

Care has been taken to overcome the potential issues with the category 6 water data.
One major issue relates to consistency; although water persons are required to send
information that they hold in electronic format in a data management system, there
are no requirements for these data to be complete, consistent with data provided by
other persons, or consistent with data previously provided. As a result:
• a number of useful data fields are incomplete for many records

• there are inconsistencies between data sources, particularly in naming

conventions. This is especially pronounced when different persons are responsible
for different subcategories of data in the same jurisdiction. In addition, there are
risks that each data provider may use different interpretations for data variables

• even for a specific water person, naming conventions can change over time, making

it difficult to compare data with previous years. Reporting has vastly improved for
many providers in recent years, with information being provided at an increasingly
smaller scale. This information must then by aggregated for comparison with
previous years.
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Potential issues also arise when multiple water persons provide the same information
to the Bureau of Meteorology. This can occur when there are multiple water persons
per jurisdiction, or when interstate transactions are recorded on both the incoming
and outgoing state registers. In many jurisdictions, irrigation infrastructure
operators hold bulk entitlements and issue underlying entitlements to irrigators.
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Both the bulk entitlement and the underlying entitlements will be reported
separately by the jurisdiction agency and the irrigation infrastructure operator,
effectively double-counting the volume on issue.

Finally, there are also potential issues related to the frequency with which data are
collected, with persons required to send trading data on a weekly basis. Because
information is provided for trades in progress, some corrections are required when
a trade falls through. Some persons revise previous trades through bulk ‘balancing’
trades for negative volumes. Others just reclassify the trade as ‘incomplete’, ‘refused’
or similar.
As a last note, price data are routinely incomplete. Please refer to Appendix A for
more detail.

Data cleaning and transformation—trade

Data on entitlement trade (subcategory 6b) and allocation trade (subcategory 6c)
for 2014–15 were received from the Bureau of Meteorology as two spreadsheets
containing the data fields listed in Table C1.

More detailed descriptions of the intended meaning and purpose of each variable
are available in the metadata and contextual information requirements (BOM 2015),
and accompanying explanatory notes. However, note that detailed element lists for
category 6 data only came into effect on 28 July 2015. Data from before this may be
subject to individual interpretation by each data provider.

TABLE C1 Original data fields—subcategories 6b and 6c
Variable

Description

Supplier Code

The unique organisation ID assigned by the Bureau of Meteorology to
any organisation that provides water information.

Data Extract Period Start Starting date of Bureau of Meteorology data extraction.
Data Extract Period End

Ending date of Bureau of Meteorology data extraction.

Allocation Trade Identifier Unique code for each allocation trade, as defined by the water person.
Entitlement Trade
Identifier

Unique code for each entitlement trade, as defined by the water
person.

Water Access Entitlement Unique code of entitlement being traded, as defined by the water
Identifier
person.
Water Access Entitlement Type of entitlement traded, as defined by the water person.
Type
Trade Type

Type of entitlement trade, as defined by the water person.

Resource Type

Type of resource, as defined by the water person.

Reliability

Type of reliability, as defined by the water person.

Origin State

State or jurisdiction from where trade originated.

Origin Water System

Water system from where the trade originated, as defined by the
water person (a state comprises multiple water systems).

Origin Water Resource
Plan Area

Water resource plan area from where the trade originated, as defined
by the water person (a water system comprises multiple water
resource plan areas).
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Variable

Description

Origin Trading Zone

Trading zone from where the trade originated, as defined by the water
person (a water resource plan area comprises multiple trading zones).

Destination State

State or jurisdiction to which the trade was destined.

Destination Water System Water system to which the trade was destined (a state comprises
multiple water systems).
Destination Water
Resource Plan Area

Water resource plan area to which the trade was destined (a water
system comprises multiple water resource plan areas).

Destination Trading Zone Trading zone to which the trade was destined (a water resource plan
area comprises multiple trading zones).
Unit of Measure

Unit of measure—including ML (megalitres), ha (hectares) and HaIE
(hectare irrigation equivalents, exclusively used in South Australia).

Quantity

Volume traded.

Gross Price

Trade value including trade fee.

Net Price

Trade value excluding trade fee.

Lease Duration Unit

If entitlement trade is a lease, the unit of time of the lease (for
example, years).

Lease Duration

Number of time units of lease.

Date of Application

Date provided on the trade application.

Date Application is
Lodged

Date when the trade application was lodged.

Date of Approval

Date the trade was approved by the water person.

Date of Lodgement at
Register

Date the trade approval was lodged by the water person at the
relevant water register.

Date of Registration

Date the trade was officially registered by the water person.

Trade Status

Approval status of the trade.

Is Property Trade Sale

Whether the trade (and potentially the trade value) includes a
property sale.

Environmental Trade

Whether the trade was for the environment.

Trade involves a change
in ownership

Whether the trade included a change in ownership.

Critical needs purchase

Whether the trade was a critical needs purchase.

To address the issues discussed in the previous section, a number of cleaning and
transformation steps were applied to the raw data tables before they were appended
to the Water Trade Database, as described below.

Unsuccessful trades

The raw category 6 data contained a number of trades that were either still in
progress by the end of the 2014–15 year or were unsuccessful. These trades were
filtered from the dataset by the value of their trade status, as highlighted in Table C2.
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TABLE C2 Criteria for removing reported trades by approval status
Keep

Remove

Active

Expired

Approved

In progress

Closed

Refused

Finalised

Rejected

Inactive a

Withdrawn

Recorded
Registered
WA registered
Not reported
a Inactive trades are only reported in Tasmania. The relevant authority has advised that these trades are valid.

Interstate trades
Interstate trades are registered on both the origin and destination state registers,
and hence are double-counted in the raw category 6 data. To correct for this,
interstate trades (identified as those with a different origin state and destination
state) were filtered based on the water register that reported the trade. A similar
method was employed as for the 2013–14 edition; Table C3 lists the criteria used for
keeping or removing an observation. Future reports will aim to revise this process by
investigating data quality between suppliers, with the aim of preserving as much data
as possible. Care was also taken to verify that trades that were removed were suitably
reported by another register.

TABLE C3 Subsetting rules for interstate trade
Supplier code

Origin state

Destination state

Keep

w00074

NSW

Vic.

Yes

w00224

NSW

Qld

Yes

w00224

NSW

SA

Yes

w00074

Vic.

NSW

Yes

w00074

Vic.

SA

Yes

w00224

SA

NSW

Yes

w00074

SA

Vic.

Yes

w00224

NSW

Vic.

No

w00078

NSW

SA

No

w00224

Vic.

NSW

No

w00078

Vic.

SA

No

w00078

SA

NSW

No

w00078

SA

Vic.

No
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A visual representation of the above table is presented in Figure C1.

FIGURE C1 Summary of data providers retained for interstate trade

Water system labels
A major transformation of the original data was a relabelling of reported water
systems. The intention was to maintain consistency with previous data and to
disaggregate the NSW Barwon–Darling region into system labels consistent with the
Murray–Darling Basin Plan.
Data on reported water systems and trading zones were compared with geographic
spatial extents for water systems created for the 2012–13 edition of the report. For
New South Wales and South Australia, trading zone information was used, where
available, to reclassify water systems. All other data were mapped based on the
original reported water system.

Given the large number of trading zones and water system labels, mapping tables
are not provided here. However, they can be inferred from the published data tables,
which include both the original and final water system labels.

For some areas outside the southern MDB, there is a risk that systems may have been
incorrectly assigned. This has been mitigated to some extent by delivering data tables
to providers for verification of aggregate statistics by water system and jurisdiction.
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As a final note, during the preparation of this report, the Bureau of Meteorology
completed a similar and more comprehensive labelling exercise that considered water
systems, trading zones and water sharing plan areas. We aim to make use of this
classification scheme for future reports.

Reliability labels

Similar to water systems, entitlement reliability classes were relabelled in an attempt
to match data across each subcategory. This is summarised in Table C4.

TABLE C4 Reliability reclassification
New label

Original label

Aquifer

Aquifer, Other (Aquifer), Other (Aquifer (General Security)), Other (Aquifer
[High Security])

Conveyance

Conveyance, Other (Regulated River (Conveyance)), Other (Murrumbidgee
Irrigation (Conveyance)), Other (Coleambally Irrigation (Conveyance))

Domestic and
Stock

Domestic and Stock, Stock And Domestic Allowance, Stock and Domestic,
Other (Domestic And Stock)

General

C3a, C3b, C4, General

General A

General A, General-A

General B

General B, General-B

High

C1, C5, C9, High - 50% Minimum, High, High Priority, C7, Very High

High A

High Class A, High-A, High-A Priority

High A1

High-A1 Priority, High A1

High A2

High-A2 Priority, High A2

High B

High B, High-B Priority, High Class B, High- B, High-B

High C

High C, High Class C

Local water utility Local water utility, Other (Major Utility), Major Utility, Other (Local Water
Utility), Major utility
Low

Low

Medium

Medium, Medium Priority

Medium A

Medium-A, Medium A, Medium-A Priority

Medium A1

Medium-A1 Priority, Medium A1

Medium A2

Medium-A2 Priority, Medium A2

Medium A3

Medium-A3 Priority, Medium A3

Other

Other, Other (Salinity And Water Table Management), Drainage or
stormwater, Other (Unregulated River (B Class)), Wimmera-Mallee pipeline
product, Seasonal, Risk-B Priority, Risk-A Priority, Riska, Risk Priority, Risk
Class B, Risk Class A, Risk, Provision, W-M pipeline product, W-M pipeline,
Wimmera-Mallee Pipeline Product, Wimmera-Mallee Pipe Product- Water
Allow, Water Allowance, Total, Spill, Private Right, Priority 1, Priority, Power
Generation, Other (Unregulated River), Other (Unregulated River [Special
Additional High Flow] ), Other (Unregulated River (Regulated Supply)),
Other (Unregulated River (C Class)), Other (Unregulated River (A Class)),
Commercial Aquaculture, 95% reliability
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New label

Original label

Risk B

Risk B

Supplementary

Other (Supplementary Water (Lowbidgee) ), Other (Supplementary Water),
Supplementary

1

1

3

3

4

4

5

5

6

6

7

7

8

8

Again, for consistency with prior years, reliabilities for South Australian entitlements
were reclassified according to their water right type (Table C5).

TABLE C5 Reliability classification for South Australian entitlements
Water right type

Assigned reliability

Water Access Entitlement Class 1

Domestic and stock

Water Access Entitlement Class 2

Local water utility

Water Access Entitlement Class 3a

High

Water Access Entitlement Class 3b

High

Water Access Entitlement Class 4

Other

Water Access Entitlement Class 5

Other

Water Access Entitlement Class 6

Local water utility

Water Access Entitlement Class 7

Other

Water Access Entitlement Class 8

Other

Water Access Entitlement Class 9

Other

Water Licence

High

Water Licence Holding

High

Water Licence Taking

High

Resource classification
Two variables—Resource Type and Regulated—were generated from information
provided in the original Resource Type variable, as shown in Table C6. The new
Resource Type variable identifies whether the water is sourced from groundwater or
surface water. The Regulated variable specifies whether flows are controlled through
the use of infrastructure to store and release water.
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TABLE C6 Resource classification by supplier
Supplier
code

State

Original resource type

Resource type

Regulated

w00076

WA

Groundwater

Groundwater

Unregulated

w00076

WA

Surface Water

Surface water

Unregulated

w00033

SA

Regulated surface water

Surface water

Regulated

w00044

NSW

Regulated River

Surface water

Regulated

w00066

Qld

Supplemented Ground Water

Groundwater

Unregulated

w00066

Qld

Supplemented Surface Water

Surface water

Regulated

w00066

Qld

Unsupplemented Ground Water

Groundwater

Unregulated

w00066

Qld

Unsupplemented Surface Water

Surface water

Unregulated

w00067

NT

Groundwater

Groundwater

Unregulated

w00067

NT

Surface Water

Surface water

Unregulated

w00072

Tas.

GROUNDWATER

Groundwater

Unregulated

w00072

Tas.

Surface water

Surface water

Regulated

w00072

Tas.

Groundwater

Groundwater

Unregulated

w00074

NSW

Regulated

Surface water

Regulated

w00074

SA

Regulated

Surface water

Regulated

w00074

Vic.

Drainage or stormwater

Surface water

Unregulated

w00074

Vic.

Groundwater

Groundwater

Unregulated

w00074

Vic.

Managed aquifer recharge (MAR) Groundwater

Unregulated

w00074

Vic.

Regulated

Surface water

Regulated

w00074

Vic.

Unregulated waterway, spring or
run-off

Surface water

Unregulated

w00075

ACT

Groundwater

Groundwater

Unregulated

w00075

ACT

Groundwater and surface water

Surface water

Unregulated

w00075

ACT

Surface water

Surface water

Unregulated

w00077

NSW

Groundwater

Groundwater

Unregulated

w00077

NSW

Regulated River

Surface water

Regulated

w00077

NSW

Unregulated River

Surface water

Unregulated

w00078

NSW

Regulated Surface Water

Surface water

Regulated

w00078

SA

Regulated Surface Water

Surface water

Regulated

w00078

SA

Surface Water

Surface water

Unregulated

w00078

SA

Underground Water

Groundwater

Unregulated

w00078

Vic.

Regulated Surface Water

Surface water

Regulated

w00101

WA

Groundwater

Groundwater

Unregulated

w00118

WA

Surface water

Surface water

Regulated

w00158

NSW

Regulated river

Surface water

Regulated
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Supplier
code

State

Original resource type

Resource type

Regulated

w00163

NSW

Regulated River

Surface water

Regulated

w00197

Tas.

Supplemented surface water

Surface water

Unregulated

w00224

NSW

Groundwater

Groundwater

Unregulated

w00224

NSW

Regulated River

Surface water

Regulated

w00224

SA

Regulated River

Surface water

Regulated

w00224

Vic.

Regulated River

Surface water

Regulated

w00227

Qld

Supplemented Ground Water

Groundwater

Unregulated

w00227

Qld

Supplemented Surface Water

Surface water

Regulated

Additional data fields
To facilitate analysis and maintain consistency with prior data, a number of variables
were created from the existing data:
• Trade type

ሲሲSet to ‘Allocation’ for all 6c trades, ‘Lease’ for 6b trades with a value in the Lease
Duration variable, and ‘Entitlement’ for all other 6b trades.

• Trade subtype

ሲሲA renaming of the original Trade Type variable. Relevant for entitlement trades
but blank for allocation trades.

• Price

ሲሲAlmost all water persons reported only one price variable, either Gross Price
or Net Price. This variable merges the two, with a preference for retaining the
Net Price. Because almost all observations include only one reported price, no
information is lost by this transformation.
ሲሲNote that, in most cases, transaction costs will be a minor component of the
final traded price, and so Gross Price and Net Price should be similar. Also note
that many trades report no price information. This could be because price
information was not recorded, or because the price was legitimately zero.

• Price per ML

ሲሲThis new variable calculates the price per megalitre for a trade. If Price or
Quantity are zero, the Price per ML is zero or NA. Otherwise, the Price per ML is
the quotient of Price and Quantity.

• Origin Water System Raw

ሲሲA renaming of the original Origin Water System variable.

• Destination Water System Raw

ሲሲA renaming of the original Destination Water System variable.

• Reliability Raw

ሲሲA renaming of the original Reliability variable.

• MDB

ሲሲIdentifies whether the final origin water system for the trade resides within the
Murray–Darling Basin.
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• Connected MDB

ሲሲThis new variable identifies those water systems within the southern connected
Murray–Darling Basin, where allocations can be traded across water systems and
states. This variable will be YES for surface water allocation trade that originated
from the following water systems: NSW Murray, Murrumbidgee, Lower Darling,
Campaspe, Loddon, Goulburn, Bullarook, Broken, Vic. Murray and SA Murray.

• Calendar Year

ሲሲCalendar year during which the trade took place. Derived from the registration
date if available, otherwise from the approval date or application date.

• Month

ሲሲMonth the trade took place. Derived from the registration date if available,
otherwise from the approval date or application date.

• Financial Year

ሲሲFinancial year during which the trade took place. Derived from the registration
date if available, otherwise from the approval date or application date.

• CEWO

ሲሲThis new variable identifies allocation trades that were undertaken by
the Commonwealth Environmental Water Holder. This involved matching
information on entitlement trade identifiers received from the Commonwealth
Environmental Water Office with the Trade Identifier variable.

• Barmah trade

ሲሲThis new variable compares Origin Trade Zone and Destination Trade Zone
to identify allocation trades across the Barmah Choke. An allocation trade is
identified as passing through the Barmah choke if:
ሲሲThe Origin and Destination Trading Zone differ, and either trading zone is ‘10
NSW Murr U/S Barmah’, ‘6 VIC Murray - Dart to Barmah Choke’ or ‘NEW SOUTH
WALES MURRAY REGULATED RIVER WATER SOURCE / THAT PART OF THE
WATER SOURCE UPSTREAM OF THE RIVER MURRAY AT PICNIC POINT’
ሲሲexcept when trade is between:
ሲሲ‘10 NSW Murr U/S Barmah’ and ‘6 VIC Murray - Dart to Barmah Choke’
ሲሲ‘NEW SOUTH WALES MURRAY REGULATED RIVER WATER SOURCE / THAT
PART OF THE WATER SOURCE UPSTREAM OF THE RIVER MURRAY AT PICNIC
POINT’ and ‘6 VIC Murray - Dart to Barmah Choke’.

Additional cleaning

Additional cleaning was performed on the final database to correct problems
identified for specific subsets of data. These include the following:
• Reclassifying supplementary water (Reliability) from regulated to

unregulated (Regulated).
ሲሲSupplementary water is essentially unregulated water, with take occurring
only during uncontrolled flood events. Supplementary water in regulated
systems was previously classified as regulated water, and has been corrected for
this edition.

• Correcting water system information for interstate trades between NSW and Qld

Border Rivers.
ሲሲOrigin and Destination water systems for some interstate trade between New
South Wales and Queensland was incorrectly classified as Barwon or unknown.
We can infer from the applicable trading rules that such trades must occur
between NSW Border Rivers and Qld Border Rivers regions.
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• Price corrections.

ሲሲPrice per megalitre for 2013–14 and 2014–15 for supplier w00033 appeared
to be recorded incorrectly as the total price. This was corrected by relabelling
the total price as the price per megalitre, and recalculating the total price.
Supplier information was not available for 2013–14; trades for this supplier
were identified as those with an Origin State equal to ‘SA’ and a four-digit Trade
Identifier.
ሲሲTotal prices reported in the 2013–14 database for the years 2007–08 to 2012–13
were actually price per megalitre, except for SA entries in 2012–13 and Qld
entitlement entries in 2008–09. These have been corrected.
ሲሲDeeper analysis of price data supports the conclusion that the interpretation of
the price as either total sales price or price per unit has been largely inconsistent,
even for data from a single provider within a water year.

As one example of the latter, consider trades reported in the Goulburn system
between 4 June and 11 June 2008. Prices reported for the majority of trades during
this period are fairly consistent at around $500 per megalitre. However, six trades
stand out as being excessively low and are surprisingly reported to the second
decimal place. Accounting for slight rounding errors, multiplying the price by volume
for these trades gives a value of exactly 500 for every trade.

A possible explanation is presented in Table C7, with problems occurring when prices
are either incorrectly reported by a seller or incorrectly interpreted by the party
recording the trade.

TABLE C7 Possible sources of price inconsistencies
Price reported as:

Price interpreted as:

Total price recorded

Price per ML recorded

Total price ($)

Total price ($)

Total price ($)

Price per ML ($/ML)

Total price ($)

Price per ML ($/ML)

Total price times
quantity ($ * ML)

Total price ($)

Price per ML ($/ML)

Total price ($)

Price per ML ($/ML)

Price per ML 2 ($/ML 2)

Price per ML ($/ML)

Price per ML ($/ML)

Total price ($)

Price per ML ($/ML)

To attempt to correct these issues, an objective procedure was run to identify
outlier prices and test whether they could be better interpreted, as in Table C7. For
each combination of water system, financial year and resource type, a lower price
threshold was calculated as 0.9 times the 40th percentile price per megalitre for
trades with reported prices greater than $1 per megalitre and less than $10 000
per megalitre. Similarly, an upper threshold was calculated as 1.1 times the 60th
percentile price per megalitre.

For each trade with a price per megalitre outside this range, a price correction was
attempted. If the corrected price fell within the threshold range, the correction
was retained and the total sale price was recalculated from the quantity. Because
the corrected values are rescaled by the quantity of trade, this procedure was only
conducted for trades with quantities less than 0.5 ML or greater than 2 ML.
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Data cleaning and transformation—entitlements
on issue
Data on entitlements on issue (category 6a) for the 2014–15 year were received
from the Bureau of Meteorology in a spreadsheet containing the data fields listed in
Table C8.

As with the trade data, more detailed descriptions of the intended meaning and
purpose of each variable are available in the metadata and contextual information
requirements (BOM 2015), and accompanying explanatory notes. However, note that
detailed element lists for category 6 data only came into effect on 28 July 2015. Data
before that may be subject to individual interpretation by each data provider.

TABLE C8 Original data fields—subcategory 6a
Variable

Description

Supplier Code

The unique organisation ID assigned by the Bureau of Meteorology to
any organisation that provides water information.

Reporting as at Date

Date for which the report on entitlements on issue was generated by the
Bureau of Meteorology.

Water Access
Unique code of entitlement on issue, as defined by the water person.
Entitlement Identifier
Date of Issue

Date the entitlement was issued.

Is New Entitlement

Whether the entitlement is a new issue.

State

State or jurisdiction where the entitlement is located.

Water System

Water system where the entitlement is located.

Water Resource Plan
Area

Water resource plan area where the entitlement is located, as defined by
the water person.

Trading Zone

Trading zone where the entitlement in located, as defined by the water
person.

Water Right Type

Type of entitlement, as defined by the water person.

Resource Type

Type of resource, as defined by the water person.

Reliability

Type of reliability, as defined by the water person.

Tradeable Interstate

Either YES or NO on whether the entitlement and its allocation can be
traded interstate.

Tradeable Intrastate

Either YES or NO on whether the entitlement and its allocation can be
traded to other water systems in the same state.

Tradeable Intraregion Either YES or NO on whether the entitlement and its allocation can be
traded within the same water system.
Unit of Measure

Area or volumetric unit of measure associated with the entitlement.

Quantity

Quantity of unit of measure associated with the entitlement.

Cleaning and transformation of the data on entitlements on issue followed similar
steps as for the trade data, but were less extensive. Major transformations involved
the relabelling of water systems and reliability classes, as detailed above under
‘Water system labels’ and ‘Reliability labels’.
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Similarly, new variables—Resource Type and Regulated—were created from the
original Resource Type variable, as detailed above under ‘Resource classification’.

Finally, a Financial Year variable was created and populated with the value ‘2014–15’.

Final data fields

A complete list of the final variables stored in the Water Trade Database tables is
presented in Tables C9 and C10. If the variable has been modified or generated,
this is noted (with further detail provided in the previous sections). Otherwise, the
variable has been renamed from the original label to meet the restrictions of the
database application.

TABLE C9 Entitlement and allocation trade data TABLE variables—Water Trade
Database
Variable

Description

SUPPLIER_CODE

Identifier for the water person providing the data point.

TRADE_IDENTIFIER

Unique code for the trade, as assigned by the water person.

TRADE_TYPE

Either entitlement, lease or allocation, generated from the data
subcategory and lease duration field.

TRADE_SUBTYPE

Additional detail on the type of entitlement traded, as provided by
the water person.

RESOURCE_TYPE

A manual relabelling of the raw resource type to either surface water
or groundwater by supplier code and origin state.

REGULATED

A generated variable for whether the water source is regulated or
unregulated. Generated from the raw resource type per supplier
code and origin state.

RELIABILITY_RAW

Entitlement reliability class, as defined by the water person (2014–15)
or as labelled in the original database (2013–14 and earlier).

RELIABILITY

A relabelling of reliability classes to achieve some consistency
between years and jurisdictions.

ENTITLEMENT_TYPE

Entitlement type, as defined by the water person (2014–15) or as
labelled in the original database (2013–14 and earlier).

LEASE_DURATION_UNIT

If the entitlement trade is a lease, the unit of time of the lease (for
example, years).

LEASE_DURATION

Number of time units of the lease.

ORIGIN_STATE

State from where trade originated.

ORIGIN_WATER_SYSTEM_ Original label for the water system from which the trade originated,
RAW
as designated by the water person (2014–15) or as labelled in the
original database (2013–14 and earlier).
ORIGIN_WATER_SYSTEM A relabelling of the water system from where the trade originated to
achieve consistency between years.
ORIGIN_TRADING_ZONE Trading zone from where the trade originated.
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DESTINATION_STATE

State to which the trade was destined.

DESTINATION_WATER_
SYSTEM_RAW

Original label for the water system to where the trade was destined,
as designated by the water person (2014–15) or as labelled in the
original database (2013–14 and earlier).
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Variable

Description

DESTINATION_WATER_
SYSTEM

A relabelling of the water system to where the trade was destined to
achieve consistency between years.

DESTINATION_TRADING_ Trading zone to which the trade was destined.
ZONE
MDB

Generated variable to designate whether the origin water system is
part of the Murray–Darling Basin.

CONNECTED_MDB

Generated variable to designate whether the origin water system is
part of the southern connected Murray–Darling Basin.

VOLUME_

Quantity of trade (note that this include trades in megalitres [ML],
hectares [ha] and hectare irrigation equivalents [HaIE]).

UOM

The unit of measure for the quantity of trade. Either megalitres (ML),
hectares (HA) or hectare irrigation equivalents (HaiE).

NET_PRICE_RAW

The original reported net price for the trade.

GROSS_PRICE_RAW

The original reported gross price for the trade.

PRICE

The total value of the trade, derived from the gross price and net
price. Note that missing entries before 2014–15 are reported as zero
prices. Missing entries for 2014–15 are reported as null.

PRICE_ML

Price divided by quantity. See price caveats (Appendix A: Price
information and Appendix C: Additional cleaning) for more detail on
transformations and use of price data.

APPLICATION_DATE

Date provided on the trade application.

APPROVAL_DATE

Date the trade was approved by the water person. Most applicable
for allocation trades, because in many jurisdictions allocation rights
are transferred on this date.

LODGEMENT_DATE

Date the trade approval was lodged by the water person at the
relevant water register.

REGISTRATION_DATE

Date the trade was officially registered by the water person. Most
common date provided for entitlement trades, but often 1–2 months
behind the application or approval date.

CALENDAR_YEAR

Calendar year during which the trade took place. Derived from the
registration date, if available, otherwise from the approval date or
application date.

MONTH_

Month the trade took place. Derived from the registration date, if
available, otherwise from the approval date or application date.

FINANCIAL_YEAR

Financial year during which the trade took place. Derived from the
registration date, if available, otherwise from the approval date or
application date.

BARMAH_TRADE

Either YES or NO. Identifies whether the trade passed through the
Barmah Choke. Derived by a comparison of origin and destination
trading zones.

CEWO_TRADE

Either YES or NO. Identifies whether the trade was conducted by the
Commonwealth Environmental Water Holder. Derived by matching
trade identifiers provided by the Commonwealth Environmental
Water Office with the category 6 data. The full list of trades may be
incomplete.

TRADE_INVOLVES_
PROPERTY_SALE

Whether the trade (and therefore the trade value) includes a
property sale, as reported by the water person. Largely incomplete.
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Variable

Description

ENVIRONMENTAL_TRADE Whether the trade was for the environment, as reported by the water
person. Largely incomplete.
CHANGE_OF_OWNERSHIP Whether the trade included a change in ownership, as reported by
the water person.
CRITICAL_NEEDS_
PURCHASE

Whether the trade was a critical needs purchase, as reported by the
water person. Largely incomplete.

TABLE C10 Entitlements on issue data TABLE variables – Water Trade Database
Variable

Description

SUPPLIER_CODE

Identifier for the water person providing the data point.

DATE_OF_ISSUE

Date that the entitlement was originally issued by the water person
(or its predecessors).

IS_NEW_ENTITLEMENT

States whether the entitlement has been newly issued, as designated
by the water person.

STATE_

State where the entitlement is issued.

WATER_SYSTEM_RAW

Original label for the water system where the entitlement is issued,
as designated by the water person (2014–15) or as labelled in the
original database (2013–14 and earlier).

WATER_SYSTEM

A relabelling of the water system where the entitlement is issued to
achieve consistency between years.

TRADING_ZONE

Trading zone where the entitlement is issued, as defined by the water
person or as listed in the original database.

WATER_RESOURCE_
PLAN_AREA

Water resource plan area where the entitlement is issued, as defined
by the water person or as listed in the original database.

MDB

Generated variable to designate whether the water system is part of
the Murray–Darling Basin.

WATER_RIGHT_TYPE

Description of the entitlement on issue, as defined by the water
person.

RESOURCE_TYPE

A manual relabelling of the raw resource type to either surface water
or groundwater by supplier code and origin state.

REGULATED

A generated variable for whether the water source is regulated or
unregulated. Generated from the raw resource type per supplier
code and origin state.

RELIABILITY_RAW

Entitlement reliability class, as defined by the water person (2014–15)
or as labelled in the original database (2013–14 and earlier).

RELIABILITY

A relabelling of reliability classes to achieve some consistency
between years and jurisdictions.

TRADEABLE_INTERSTATE Whether ownership of the entitlement or allocations to the
entitlement can be traded interstate.
TRADEABLE_INTRASTATE Whether ownership of the entitlement or allocations to the
entitlement can be traded outside the water system but within
the state.
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Variable

Description

TRADEABLE_
INTRAREGION

Whether ownership of the entitlement or allocations to the
entitlement can be traded within the water system.

UOM

The unit of measure for the share of the consumptive pool defined in
the entitlement.

VOLUME_

The volume or quantity associated with the entitlement. Note that
some entitlements are not defined in terms of quantities.

FINANCIAL_YEAR

Financial year during which the trade took place. Derived from the
registration date, if available, otherwise from the approval date or
application date.

NUMBER_

Legacy variable indicating the number of entitlements represented
by the data point. Entitlement data for 2007–08 to 2009–10
were reported in aggregate, while data for recent years contain
information for each entitlement on issue, so this variable defaults
to one.

Related products
In addition to this written report and the three data tables made available from
the Water Trade Database, another product is available for interested users: a
spreadsheet containing commonly requested statistics and the underlying data
behind every figure presented in this report.
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Bundled right

Aggregation of individual rights into a single right. May include land
property title, water access entitlement, water allocations, water use
rights, delivery rights, irrigation rights and works approvals.

Carryover

Option to hold in storage a portion of unused seasonal allocation for
use at a later date.

Entitlements on issue

The total quantity of water access entitlements granted by state and
territory government agencies that are in effect at a given time.

Gigalitre (GL)

One billion (109) litres.

Groundwater

Water occurring naturally below ground level (whether in an aquifer or
otherwise) or water occurring at a place below ground that has been
pumped, diverted or released to that place for storage; does not include
water held in underground tanks, pipes or other works.

Internal trade

Transaction to transfer a water right from one legal entity to another
within a specified area. Area can be a trading zone, an irrigation district
or a water resource plan area, as defined in respective state and
territory legislation.

Interstate trade

Transaction to transfer a water right from one legal entity to another
between different states or territories.

Intrastate trade

Transaction to transfer a water right from one legal entity to another
within the same state or territory.

Irrigation infrastructure An entity that operates water service infrastructure delivering water for
operator
the primary purpose of use for irrigation. For example, Murrumbidgee
Irrigation Limited in New South Wales and Goulburn–Murray Water
in Victoria.
Megalitre (ML)

One million (106) litres.

Millennium drought

Major drought between 2002–03 and 2009–10 affecting south-eastern
Australia.

National Water Initiative Intergovernmental Agreement on a National Water Initiative between
the Commonwealth of Australia and the governments of New South
Wales, Victoria, Queensland, South Australia, Western Australia,
Tasmania, the Australian Capital Territory and the Northern Territory (as
amended from time to time).
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Regulated water
resource

A water resource for which flows are controlled through use of
infrastructure to store and release water.

Reliability

The frequency with which water allocated under a water access
entitlement is supplied in full. Some jurisdictions use terms ‘high
security’ and ‘general security’.
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Southern Murray–
Darling Basin

Comprises the New South Wales Murray, Murrumbidgee, Lower Darling,
Campaspe, Loddon, Goulburn, Ovens, Bullarook, Broken, Victorian
Murray and South Australian Murray water systems. Water allocation
trade among these water systems is allowed.

Supplementary water

New South Wales water access entitlement allowing holders to extract
water during announced periods when flows exceed those required to
meet other obligations or environmental needs.

Surface water

Water in a watercourse, lake or wetland and any water flowing over, or
lying on, land after having precipitated naturally or after having risen to
the surface naturally from underground.

Unregulated water
resource

Water resource not controlled through use of infrastructure to store and
release water.

Water access
entitlement

Perpetual or ongoing entitlement to exclusive access to a share of water
from a specified consumptive pool, as defined in the relevant water
plan.

Water allocation

Specific volume of water allocated to water access entitlements in a
given season, defined according to rules established in the relevant
water plan.

Water allocation trade

Transaction to transfer a water allocation from one legal entity to
another, with or without a change in location, for the remaining water
year (by default), or for a specified term that may be less than the end
of the water year or carried over to subsequent years.

Water resource type

Describes the attributes of a water resource—for example, surface or
groundwater; regulated or unregulated water.

Water system

System that is hydrologically connected and described at the level
desired for management purposes—for example, a subcatchment,
catchment, basin or drainage division and/or groundwater management
unit, subaquifer, aquifer or groundwater basin.

Water tagging

An accounting approach that allows a traded water access entitlement
to retain its original characteristics when traded to a new jurisdiction
and/or trading zone, rather than be converted into a form issued in the
new jurisdiction and/or trading zone.
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