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Our Water Market Services

We are a feam of award-winning,
independent water markets, policy, and

infrastructure advisors.

Every day, we help businesses and
governments make better decisions about

scarce water resources.

We do this by providing high-quality
information, insights and analysis that help
our clients design and implement strategies
for successfully participating in Australia’s
water markets. Our team also provides
policy, regulatory and infrastructure

advisory services.

Whether you need custom-designed water
strategies or assessments of your exposure
to water-related risks and opportunities,
we'll help you make clear, informed and

confident water decisions.
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optimisation and
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Transaction Corporate
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investment due and risk
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Ricardo’s Water Market Analysis and Insights.

Visit www.ricardo.com/water-markets-analysis-and-insights to find out more.

Monthly Water Market Insights Reports
Monthly independent snapshots of the important issues affecting Australia’s water
markets, including both market analysis and policy and management insights

Southern Murray-Darling Basin Water Asset Valuations

Our monthly or quarterly independent southern Murray-Darling Basin
water asset valuations provide an independent and timely assessment of
key water products.

Ricardo Entitlement Index

Our Ricardo Entitlement Index provides you with simple, reliable and fimely monthly
snapshots of water entittement performance throughout the southern Murray-
Darling Basin.
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Executive summary

Facts at a glance - 2022-23

A

Estimated value of commercial
allocation frade in major southern MDB
trading zones: $28 million.

Annual average southern MDB
allocation prices: $18 per ML in Vic 6
Murray (Dart to Barmah) to $37 per ML
in SA Murray.

Estimated value of major southern MDB
entitflement on issue (including
environmental and Victorian water
corporation holdings): $32.3 billion.

Ricardo Entitlement Index (REI) 30 June
2023: 289 points (down 3.3% over 12
months).

Value of total entitlement transfers: $718
million.

Total volume of entitlement transfers or
trades (outside of irrigation
corporations): 156 GL (down 27% on
2021-22).

Entittement market turnover: 3%.
Average annual high security and high

reliability entitlerment returns (sale of
allocations): between 0.2% and 0.5%.

Summary of 2022-23

2022-23 was defined by a third consecutive year of above average rainfall across the southern Murray Darling Basin
(MDB). Inflows to the Murray system were the 5™ highest on record, and around double the volume of 2021-22. Whilst
persistent rainfall kept allocation prices low, it was also the cause of many difficulties on-farm, including access,
flooding and crop degradation.

Allocation markets

A

Despite extensive annual summer crop plantings, persistent rain and flooding disrupted the operations of many
irrigators, limiting water use. This combination of high supply and suppressed demand combined fo drive
allocation prices down across most of the year.

The annual volume weighted average price for allocations across the southern Murray-Darling Basin was $27 per
ML. Towards the end of 2022-23, markets trended to $0 in some systems due to limited private carryover space, a

high risk of spill forecast for storages and the expectation of full allocations to enfitlements in 2023-24.

Across 2022-23, interstate and inter-valley frade opportunities were among the most restrictive in recent years.

Entitlement markets

A

Prices for most high reliability and high security entitlements continued increasing to record highs in 2022-23.
However, the pace of growth was slower than in previous years as prevailing economic conditions (especially
rising interest rates) saw prices begin to correct towards the end of 2022-23.

Strong demand continued for carryover and the implementation of the new Goulburn to Murray frade rule saw
prices for low reliability entittements, in particular Goulburn and Vic Murray 6, increase for the third year in a row.
General security entitlement prices also increased (as is expected during a wet cycle) but began correcting
towards the end of the year on the expectation a forecast El Nifio may reduce allocations to these entitlements.
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Facts at a glance - Outlook

A Comparison of 2022-23 and 2023-24

opening season allocations to
consumptive users (excluding
carryover): 250 GL more water
allocated at opening of 2023-24.

Estimated 2022-23 fotal volume of
water available to southern MDB
consumptive users before peak
irrigation season under average
inflows scenario (including
carryover): approximately 6,630 GL.

Bureau of Meteorology three-month
rainfall outlook (August to October)
for southern MDB: Below average.

Current (early August 2023) southern
MDB allocation prices: $70 to $130
per ML.

Executive summary

Outlook for 2023-24

The 2023-24 water year began with maximum new season allocations to most entitlements and a record volume of
consumptive carryover water provides high certainty of water availability for the year ahead. Whilst major southern
MDB storages remain full, irrigators are expecting another year of low allocation prices. This may be tempered by a
dry weather outlook, which could place upward pressure on prices at the back end of the season.

Allocation markets

A

If the current El Nifno forecast eventuates (early August 2023), allocation prices could remain steady or increase
from current levels. What happens af the end of the year will depend on how far storages are drawn down and
what the climate outlook is for 2024-25.

Downstream trade opportunities will likely remain limited, and frade into NSW remains restricted in the short term
due to the risk of storages spilling as a result of trade.

Water demand from annual croppers in the Murrumbidgee could be a key driver as a dry summer may see
higher allocation prices in the Murrumbidgee than in the Lower Murray.

Entitlement markets

A

A potential Commonwealth Government buyback program associated with Basin Plan delivery could increase
enfitlement prices while active, but short-term uncertainty persists due to rising interest rates and soft demand.

Given current prices and dynamics, the long-term outlook for entitlement markets is very uncertain.

Access to carryover space remains an importfant risk management tool, high demand will continue to place
upward pressure on prices for low reliability entittements. However, the market may have peaked for now.
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Introduction




Now in its tenth year, the Ricardo Waoter Markets
Report provides water market participants,
advisors, investors, and policy professionals with
an annual snapshot of recent water market
drivers and activity in the southern connected Y
Murray-Darling Basin (MDB) (Figure 1). " Bam,, EENA R

1.0 Introduction

This year's report highlights the key drivers of the
low water allocation prices observed in 2022-23
compared fo the last three years, including:

A Arare third La Nifa event in a row combined
with a negative Indian Ocean Dipole resulting
in widespread flooding in the MDB, the worst
in 50 years in the Murray system.

A Full storages in the southern MDB and high
carryover volumes creating record water
availability.

A Rainfall from winter and spring extending into
summer disrupting irrigation operations and
suppressing allocation demand.

We also highlight the slowdown in price growth
for high reliability and high security enfitlement
prices in the face of rising interest rates and
inconsistent buyer demand. Countering this is the

Source: Ricardo, 2023.

Note: For the purposes of this report, Ricardo has defined the southern MDB as comprising of the Vic
Goulburn, Vic Murray, NSW Murray, NSW Murrumbidgee, and SA Murray.

prospect of a federal government buyback which
could increase prices in the short-term. Figure 1 Water trading zones in the southern Murray-Darling Basin.

As we look ahead from August 2023 (the fime of
writing), our outlook for 2023-24 explores how
these factors may influence water markets in the
southern MDB over the next 12 months.
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1.0 Introduction

Ricardo Entitlement Index

As the only index of its kind in Australia, the Ricardo
Entfitlement Index (REI) provides a simple, consistent,
and reliable snapshot of water entitlement
performance throughout the southern MDB.

Following a decade of consistent growth, the 2022-23
water year marks the first fime the REI has fallen on
an annual basis since 2012-13. The REI decreased by
3.3% across the year, compared to 18.9% growth in
2021-22 and 6% growth in the previous two water
years (2020-21 and 2019-20).

The REI plateaued through the first half of 2022-23,
before reaching an all-time high in February and
starting to decline. The largest monthly decrease was
between February and March by 2.6%, followed by
April to May at 1.3% (Figure 2).

The Ricardo Entitlement Index tracks the
performance (capital value) of a group of major
water enfitlements across the southern MDB.

The REI finished the year 4% below its all-time high of
February 2023. The Compound Annual Growth Rate
(CAGR) of the REl is 7% since its inception in 2008-09.
Since 2015-16, when entitlement prices began to
rapidly appreciate, the CAGR is 15%.

Ricardo’s independent water market specialists
update the REl every month using our in-house
southern Murray-Darling Basin water asset
valuations. The REI supports better decision-making
by providing irrigators, investors, banks and other
water owners with a reliable benchmark to track the
capital value performance of water portfolios and
investments, and aftract new investors.
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Figure 2

Ricardo Entitlement Index, 2008-09 to 2022-23.
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2.0 Market drivers

2.1 Climatic conditions

Rainfall Decile Ranges

Record flooding in the southern MDB. .
2022-23 saw record wet conditions, resulting in 10 .
flooding not seen in 50 years. The wet conditions and 8.9
above-average rainfall persisted well into summer
across the southern MDB (Figure 3).

Most of the southern MDB received between average 1 .
fo above average rainfall between August and .
January. Conditions then reverted to between

average fo below average rainfall from February

(April and June were exceptions).

The wet conditions were driven by a negative Indian
Ocean Dipole (IOD) in winter-spring, and a La Nifa
event over spring-summer.

The Bureau of Meteorology (BOM) declared a
negative IOD in August 2022, which persisted until
December 2022. Meanwhile, a third consecutive La
Nifia event was declared in September 2022,

persisting until March 2023. The overlap between the Source:

Highest on record

Very much above average
Above average

Average

Below average

Very much below average

Lowest on record

Ricardo 2023. Based on Bureau of Meteorology, 2023.

tfwo events between September and November
brought record rainfall and floods to south-eastern
Australia, peaking in October 2022.

Figure 3

The BOM declared an El Nifo Alert in June 2023,
indicating drier conditions are more likely info 2023-
24.

The northern Basin was affected by the La Nifa and
negative IOD with average rainfall. At the end of the
water year, NSW rural storages in the central and
northern valleys were almost or completely full,
except Pindari Dam (WaterNSW, 2023).

Rainfall deciles for the Murray-Darling Basin, 1July 2020 to 30 June 2023.

|2 {RICARDO
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2.0 Market drivers

2.2  Storages

Record inflows and suppressed water demand
kept storages full for most of the year.

Record floods suppressed irrigator water demand,
keeping storages full for most of the year. At the end
of the water year, there was 13,426 GL in southern
MDB storages. This is the largest end of year volume
since our data commences in 2000-01.

The volume of water held in southern MDB storages
peaked at 14,475 GL in November 2023. Peak volumes
typically between early-September and late-
November since 2011-12 (Figure 4).

In-crop rainfall suppressed demand and floods
disrupted on-farm operations, limiting drawdown to
2,044 GL (outflows exceed inflows). This is the fifth
smallest irrigation season drawdown since the break
of the Millenium Drought in 2010-11. Much of the
water released was part of airspace management fo
mitigate flood risks.

This year, Ricardo included the Menindee Lakes in
Figure 4. Significant flows from the Barwon-Darling
filled the lakes for the second year in a row. The Lakes
support deliveries info the lower Murray which
reduces reliance on upstream storages. Their
inclusion in Figure 4 provides a more complete
picture of southern MDB storages. Compared to 1 July
2022, on 30 June 2023:

A Murray storages were 96% full (167 GL more).
A Lake Eildon was 97% full (497 GL more).
A Murrumbidgee storages were 92% full (18 GL less).

A Menindee Lakes were 80% full (427 GL less).

16,000 . Dartmouth [ll Hume [l Lake Eildon Blowering Burrinjuck Menindee Lakes---- Total capacity
R R
12,000
_ 10,000
—
2
g so000
=2
£
6,000
4,000
2,000
0
2005-Jan 2010-Jan 2015-Jan 2020-Jan
Source: Ricardo 2023. Based on Bureau of Meteorology, 2023
Note: Murray storages include Lake Hume and Dartmouth, Murrumbidgee storages include Blowering and
Burrinjuck.
Note: Volumes presented are accessible storage volume. This is the volume of water that can be accessed
under normal circumstances and equals the total storage volume excluding dead storage volume. See
Figure Notes
Figure 4 Volume held in storage, southern Murray-Darling Basin major headwater

storages, January 2000 to June 2023.

WATER MARKETS REPORT | 2022-23 REVIEW AND 2023-24 OUTLOOK

13



2.0 Market drivers

2.3 Allocations

Largest total volume of water allocated to
major southern MDB entitlements in the last 16
years.

The total volume of water allocated to major southern
MDB entitlements (including environmental water
holdings) exceeded last year to become the highest
observed since Ricardo’s data series commenced in
2007-08. Total water allocations were 7,942 GL, 6%
more than the volume of water allocated in 2021-22
(aopproximately 444 GL). It is also 1,040 GL more than
the volume allocated in the last wet year, 2016-17
(Figure 5).

This means average annual new season water
availability in the last three years (2020-21 to 2022-23)
is 7,189 GL. This is 363 GL above the average of the La
Nifia period following the Millenium Drought (2010-11
to 2012-13) - 6,826 GL.

The major drivers behind record new season water
allocations were:

A full allocations (100%) to Vic 1A Goulburn LRWS.
This is the first time Vic Goulburn LRWS
entitlements have been allocated water since
unbundling in 2007-08.

A full allocations (100%) to Vic 6 Murray LRWS and
Vic 7 Murray LRWS for the second year in a row.

A maximum allocations (110%) to NSW Murray GS
entitlements, aided by the filling of the Menindee
Lakes.
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Source: Ricardo 2023. Based on Victorian, New South Wales and South Australian water registers, 2023.

Note: Allocations to all entitlement categories are shown, including allocations to environmental water
and Victorian water corporation holdings. Excludes carryover and distributions from irrigation
corporations.

Figure 5 Estimated total volume of water allocated to major water entitlements in the
southern Murray-Darling Basin, 2007-08 to 2022-23.
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2.0 Market drivers

2.3 Allocations

Full allocations for the third year in a row.

For the third year in a row, there were full allocations
to major southern MDB entitlements in all systems
(excluding LRWS). Vic Murray LRWS also received
100% for the second year in a row (and since
unbundling).

Most entitlements received their full allocation earlier
than 2021-22, well before the summer irrigation
period. This provided irrigators certainty about their
water availability (Figure 6).

SA Murray opened with 100%, Vic Murray HRWS and
Vic Goulburn HRWS reached 100% before September,
before peak irrigation season. This is at least one
month earlier than 2021-22 when these entitlerents
reached 100% by October. Similarly, NSW Murray HS
and NSW Murray GS reached 100% and 110%
respectively by September — two months earlier than
last year.

NSW Murrumbidgee HS and NSW Murrumbidgee GS
were exceptions, reaching 100% in January - two
months later than 2021-22 (November). This was
driven by a lack of early season usage, required to
create airspace in storages to capture inflows to
support full allocation.

2022-23 saw Vic Goulburn LRWS entitlements receive
an allocation for the first time, and along with Vic
Murray LRWS both received 100% in 2022-23. Initial
allocations to both entitlements occurred between
September and October - before quickly increasing
10 100% between November and December.

Allocations fo Murray and Goulburn LRWS
enfitlerents meant water carried over on these
enfitlerents from 2021-22 was moved info spillable
accounts, all of which subsequently spilled.

NSW Murrumbidgee HS
0

NSW Murrumbidgee GS
o 100

80 a0
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20 20
1] 0 '
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100 g 120
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20 20
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Vic Murray LRWS
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Vic Goulburn HRWS
00

Vic Goulburn LRWS
100
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0 0
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— 021-22 seasonzl determination (%)
= 2022-23 seasonal determination (%)

Source: Ricardo 2023. Based on Victorian, New South Wales and South Australian water registers, 2023

Figure 6 Water allocation determinations made to major southern Murray-Darling
Basin entitlements, 2021-22 and 2022-23.

WATER MARKETS REPORT | 2022-23 REVIEW AND 2023-24 OUTLOOK 15



2.0 Market drivers

2.4  Cropping patterns

The Spring 2022 deluge across the southern
MDB.

Wet conditions in the first half of 2022-23 were
observed across all southern MDB annual cropping
regions. Monthly rainfall before summer was above
median in most regions (peaking in October).
February was the driest month of 2022-23, affer which
monthly rainfall generally frended at or below
median (Figure 7).

2022-23 marked the third year in a row of high early
season allocations to NSW general security
entittements, providing encouragement to annual
croppers. However, on-farm rainfall and flooding in
parts of the southern MDB disrupted some irrigation
operations. This led to planting and irrigation being
postponed, or in some instances cancelled.

Compared to 2021-22, the area planted to cotton in
NSW only increased 2% (406,000 to 413,000 ha). It was
still the second-highest in the last seven years.
Summer flood disruptions meant the area planted to
rice in NSW decreased 17% (62,000 ha to 51,000 ha)
(ABARES, 2023). This area is still higher than the 5-
year average to 2021-22 (35,000 ha).

In-crop rainfall led to limited additional watering of
summer crops and in many cases created harvest
issues. This meant the annual water use for many
irrigators was well below average.

Similar to 2021-22, rainfall in Mildura and Berri was
generally lower than in the upstream regions. Despite
this, a wet spring and summer in 2022-23, along with
flooding in South Australia eliminated any long-term
rainfall deficits over the last four years in the lower
Murray.

Griffith, NSW Murrumbidgee Leeton, NSW Murrumbidgee
200 200
150 150
100 100
50 50
0 0
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
Deniliquin, NSW Murray Shepparton, VIC Goulburn
- 200 200
E
£
J=E 150 150
£
2
= 100 100
=
5 50 50
=
0 0
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
Mildura, VIC Lower Murray Berri, SA Riverlands
200 200
150 150
100 100
50 50
0 0
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
. Median rainfall {mm)
= 2022-23 rainfall (mm)
Source: Ricardo 2023. Based on Bureau of Meteorology, 2023.
Note: Time period over which median rainfall is calculated varies by location. See Figure Notes..
Figure 7 Monthly observed and median rainfall in southern Murray-Darling Basin

annual cropping regions, 2022-23.
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2.0 Market drivers

2.5 Water use

Water use across the southern MDB down from
2021-22.

EE b OB

Total water use in NSW and Victoria (including usage
against held environmental water accounts) was
lower than 2021-22 volumes, decreasing by 23%
(Figure 8). Despite record water availability, summer €00
floods and in-crop rainfall disrupted irrigation
operations and suppressed water demand.

Usage (Gl)
g

Total water usage in the Murrumbidgee decreased
20% from 2021-22 (1,352 GL in 2021-22 t0 1,077 GL in 0
2022-23) and was 27% lower than 2016-17 (1,477 GL).

Despite maximum allocations to NSW Murray GS

entitlements, flooding and in-crop rainfall suppressed

water use in the NSW Murray, down 34% from 2021- Source:
22, and down 39% from 2016-17.

H20%-17 C20T-1E2 W208-19 S201-20 W2020-21 W2021-22 W2022-23

Ricardo 2023. Based on Victorian and New South Wales water registers, 2023.

Water usage in the NSW Murrumbidgee and Murray is based on usage against HS and GS
entitlernents only (consumptive and environment). Water usage in the Victorian Murray and
Goulburn is based on usage against HRWS and LRWS accounts in Vic 1A Greater Goulburn, Vic 6
Murray and Vic 7 Murray.

Murumnbidgee NSW Murray Victorian Murray Goulburn

Note:
Across both NSW Murray and Murrumbidgee, this is
the third lowest usage since 2016-17, with usage only
lower in 2018-19 and 2019-20 when drought
conditions and high allocation prices dominated. Figure 8

In-crop rainfall meant water usage in the Victorian
Murray was also down 14% from 2021-22 to 1,060 GL,
the smallest drop of the four systems. However, this is
still the lowest usage in 10 years (since 2013-14).

A similar trend was seen in the Goulburn with water
use down 29% to 766 GL, the second lowest since
2013-14 as significant flooding and in-crop rainfall
disrupted on-farm operations.

Water usage in the Murrumbidgee, Murray (Victoria and NSW only) and
Goulburn systems, 2016-17 to 2022-23.
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2.0 Market drivers

2.6  Implications for the market

Persistent in-crop rainfall and floods put
downward pressure on allocation prices.

For the third year in a row, water allocation prices
decreased throughout 2022-23. The annual volume
weighted average price (VWAP) across major trading
zones in the southern MDB was $27 per ML in 2022-23
(Figure 9).

Wet conditions from 2021-22 persisted into 2022-23. As
a result, entitlements received their maximum
allocations. However, demand was suppressed due
to sustained in-crop rainfall, and flooding between
October and January disrupted on-farm operations.
By the end of the season, allocation prices had
collapsed toward zero due to lower autumn demand
and the exhaustion of secure carryover opportunities
(against LRWS/GS).

The last fime we experienced three years of
consecutive price reductions was following the
Millennium Drought, between 2009-10 and 2011-12.
Prices decreased during this fime from $144 per ML in
2009-2010 to $19 in 2011-2012 as a result of an
extended La Nifa. Similarly, prices were $132 per ML

in 2020-21 before falling 80% to $27 per ML in 2022-23.

A key difference befween these two periods was:

A In2022-23, the water available was 18% higher
than in 2011-12, but the annual VWAP of $28 per
ML was higher than the annual VWAP in 2011-12
when it was $19 per ML.

Total water availability in 2022-23 was down 2% from
2021-22. This is because of water carried over on
Goulburn entitlements which split in 2022-23.

Volume of water available (GL)
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Source: Ricardo 2023. Based on Victorian, New South Wales and South Australian water registers, 2023

Note: High Reliability / Security and Low Reliability / General Security entitlements are included for the
following zones: NSW Murray 10, NSW Murray 11, NSW Murrumbidgee, Vic 1A Greater Goulburn, Vic
6 Murray, Vic 7 Murray, and SA Murray HS (Class 3). See Figure Notes

Figure 9 Annual and monthly volume weighted average prices, and total water available
to major entitlements in the southern Murray-Darling Basin (including
carryover), 2007-08 to 2022-23.
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3.0 Allocation markets

3.1 Allocation trade prices

After three years of allocation price decreases,
2022-23 was still higher than 2011-12 prices.

For the third year in a row, annual water allocation
prices decreased in 2022-23. Compared fo prices in
2021-22, annual volume weighted average prices
(VWAPs) were between 61% and 73% lower across the
major frading zones in the southern MDB (Table 1).

Annual VWAPs for 2022-23 were up to 86% lower than
2020-21 when wet conditions began. Prices fell close
to 2011-12 levels which was also preceded by two
consecutive years of wet conditions (La Nifa).

Despite the similarities, 2022-23 annual VWAPs across
all zones are still higher than 2011-12 annual VWAPs.
This was most evident in the lower Murray where
2022-23 prices were between 6% (NSW 11 Murray)
and 97% (Vic 7 Murray) higher than 2011-12 VWAPs.
This likely reflects a reduced consumptive pool (a
result of water recovery) and increased fixed
demand from perennial horticulture.

Downstream zones in 2022-23 continue frading at a
premium compared to upstream zones. NSW 11
Murray was an exception, trading between SO per
ML and $6 per ML above NSW 10 Murray. This was
partly due fo trade restrictions info and out of NSW,
reducing access and putting downward pressure on
prices.

The estimated value of commercial allocation trade
in major southern MDB trading zones was $28
million. This is lower than the $94 million reported in
2021-22 as well as the $60 million reported in 2016-17.
However, this is still higher than the estimate of
commercial allocation trade in 2011-12 ($11 million).

Table 1 Annual volume weighted average prices, major southern Murray-Darling Basin
trading zones, 2021-21to 2022-23.

Changein  Changein

Tradi Z\(;VZ?)PZ‘I VWAP 2021- VWAP 2022-23 price 2021- price 2020-21
rading zone N 22($/ML)  ($/ML) 22102022- to 2022-23 (%)
($/ML) o
23 (%)

Vic 1A T

1A Greater 116 854 521 61% -82%
Goulburn
Vic 6 Murray (Dart fo $129 $59 s18 -69% _86%
Barmah)

i B h
Vie 7 Murray (Barma $160 $89 $33 -63% 79%
to SA)
NSW M

SW Murray (above $95 $66 $24 -63% 74%
Barmah)

M

NSW Murray (below $154 $86 $24 73% -85%
Barmah)
NSW Murrumbidgee $96 $57 21 -63% -78%
SA Murray $191 $104 837 -64% -81%
Source: Ricardo, 2023. Based on Victorian, New South Wales, and South Australian water registers, 2023.
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3.0 Allocation markets

3.2 Comparison of allocation
trade prices

Allocation prices continued to trend downwards
in 2022-23.

Following a fall in allocation prices of around 85%
across 2021-22, persistent rainfall at the start of 2022-
23 saw the lowest opening allocation prices across all
major systems since 2013-14. From July to October,
continued rainfall and high water availability across
the Basin put further downward pressure on prices
(Figure 10).

The lower Murray and Goulburn were the only
systems where weekly VWAPs increased over the
summer irrigation period. Both zones traded at ~$35
per ML after frade opened from the Goulburn to the
Murray. In contrast, weekly VWAPs in the upper
Murray held steady at around $20 per ML. After
summer, cooler temperatures, autumn rain and high-
water availability continued to push prices down. July
2022 to June 2023 saw among the largest drops in
weekly allocation VWAPs since 2007-08 (80% to 94%).

The lowest weekly VWAPs, based on water register
data, for each trading zone were:

A Combined Goulburn $8 per ML (mid-May).

A Murray (above Barmah) $8 per ML (mid-March).
A Murray (below Barmah) $8 per ML (end-June).

A Murrumbidgee $2 per ML (end-June).

The risk of spill caused by frade info NSW saw the
closure of trade between NSW and Victoria. This
restriction drove price separation between the states.

100

= Combined Goulburn

= Murray (above Barmah)
20 = Murray (below Barmah)
Murrumbidgee
=
=
e,
Z 60
o
=
= ﬂ\ﬂj
c
g
" 40
g
= R
- N
= \/\’
0r T T
Jul Sep Nov Jan Mar May
Source: Ricardo, 2023. Based on Victorian, New South Wales, and South Australian water registers, 2023.
Figure 10 Weekly volume weighted average prices, major southern Murray-Darling Basin
trading zones, 2022-23.
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Source: Ricardo, 2023. Based on Victorian, New South Wales, and South Australian water registers, 2023.
Figure 11 Weekly tfransfer and trade volumes (within and into), major southern Murray-

Darling Basin trading zones, 2022-23.
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3.0 Allocation markets

3.3  Allocation trade activity

Wet conditions reverse the typical net
commercial trade from Vic 7 Murray.

Allocation transfer tfrends across the southern MDB in
2022-23 remain broadly consistent with historical
frends. As with the last five years, 2022-23 saw Vic 7
Murray as the largest net exporter of water
allocations, and SA Murray as the largest net
importer. However, both had their lowest level activity
levels since 2020-21. Vic 1A Goulburn was a net
importer in 2022-23, changing from a net exporter of
17 GL in 2021-22.

The analysis in Table 2 contains all water fransfers,
including those recorded on water registers at $O and
other non-commercial fransactions (such as
environmental tfransfers), these can be substantial in
volume. Estimates of commercial water allocation
frade activity are made by excluding $0 fransfers
(Table 3).

The 2022-23 net change in commercial frade for Vic 7
Murray was -78 GL, making this zone a net exporter
for the first fime since 2017-18. This shows how wet
conditions suppressed demand despite recent growth
in permanent horticulture. Continuing a four-year
frend, NSW 11 Murray was a net exporter (-60 GL),
trade restrictions kept this figure at its lowest level over
the same period.

Vic 1A Goulburn remains a net importer (+48 GL), the
second highest since 2019-20. This shows continued
demand for carryover space in the Goulburn despite
a high risk of spill forecast for 2023-24 (>90%) - driven
by low allocation prices this year and expectations of
drier conditions in 2023-24. The SA Murray was a net
importer for the second year in a row, despite in
recent history being a net exporter of commercial
allocation frade.

Table 2 Allocation transfer numbers and volumes, major southern Murray-Darling
Basin trading zones (all reported trades) 2022-23.

Within Out of
Trading zone Vol
No. . Vol (ML)
(ML)

Vic 1A Greater Goulburn 2,976 930,638 1,023 350,080 614 337,566 12,514

i (
Vic 6 Murray (Dart fo 927 338,863 172 96,133 253 117,866 221733
Barmah)

. S
Vie 7 Murray (Dart fo 3,315 706,524 840 380,469 959 867204  -486735
Barmah)
NSW Murray (above 86 296,464 35 25,420 42 44302 -18,882
Barmah)

NSW Murray (below Barmah) 690 182,833 139 154,043 268 241,614 -87,571
NSW Murrumbidgee 808 642,680 68 41835 108 123724 -81,889
SA Murray 648 306,523 385 648,007 189 105,717 542,290
Total 9,450 3,404,524 2,662 1,695,986 2,433 1,837,993

Table 3 Allocation transfer numbers, major southern Murray-Darling Basin trading zones

(priced trades, i.e., excluding $0 transfers) 2022-23.

Within Out of Net
Trading zone change
9 Vol (ML) . . Vol (ML) 9
(ML)
Vic 1A Greater Goulourn 2,099 350,536 721 144,949 414 96,840 48,109
A ,
Vic & Murray (Dart fo 715 126,702 116 18,053 42 8,623 9,430
Barmah)
Vie 7 Murray (Dart to 2,467 380,692 407 71,998 677 150,102 78,104
Barmah)
NSW M (ab
urray labove 38 19,576 12 8,850 2 600 8,250
Barmah)
NSW Murray (below Barmah) 472 89,419 38 7,899 148 67,845 -59,946
NSW Murrumbidgee 585 310,254 43 17,663 41 16,158 1,505
SA Murray 251 39,178 263 84,426 123 39,362 45,064
Total 6,627 1,316,356 1,600 353,837 1,447 379,528
Source: Ricardo, 2023. Based on Victorian, New South Wales, and South Australian water registers, 2023.
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3.0 Allocation markets

3.4  Comparison of allocation
market activity

Allocation markets quiet over summer with
floods and in-crop rainfall reducing demand.

Following two wet years, a third La Nina event
resulting in above-average rainfall on top of already
record water availability meant that allocation markets
were quiet. This occurred despite above-average
cropping levels.

Reduced allocation market transfer and trade activity
was especially evident in the NSW Murrumbidgee,
down 30% from 2021-22.

Combined trade and transfer activity in the lower
Murray (NSW 11 Murray, Vic 7 Murray, and SA Murray)
increased by only 2% compared fo last year. Similar
results were seen above the Barmah Choke (Vic 6
Murray and NSW 10 Murray), up 2%. However, Vic 6
Murray saw a 26% increase in the volume of annual
transfers and trades compared with 2021-22 (Figure
12).

From October to December, allocation market activity
was especially quiet - reflecting the impact of floods
and in-crop rainfall disrupting irrigation operations
and suppressing water demand.

As market participants looked fo carry over, total
allocation market activity across the southern MDB
began picking up in the final months of the water year.
However, this was still down 13% across the same
period in 2021-22.

1,000 NSW Murrumbidgee 350 1,000 Vic 1A Greater Goul

300 473 GL

800 800

250 250
600 200 600 200
400 150 400 150
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Sep-21 Jan-22 May-22 Sep-22 Jan-23 May-23 Sep-21 Jan-22 May-22 Sep-22 Jan-23 May-23
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Source: Ricardo, 2023. Based on Victorian, New South Wales, and South Australian water registers, 2023.
Figure 12 Monthly volume weighted average prices, and transfer and trade volumes
(within and into), major southern Murray-Darling Basin trading zones, 2021-22 to
2022-23.
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3.0 Allocation markets

Source: Ricardo, 2023. Based on Victorian and New South Wales water registers, 2023. MDBA 2023,

Victorian Water Register 2023

Note: Volumes from the NSW and Victorian water registers include all priced trades (within and into zones
6 and 10). Volumes transferred or traded within Murray Irrigation Limited were accessed 28 June
2023.

Figure 13 Monthly allocation transfer and trade volumes, NSW and Victorian Murray

(above Barmah) 2022-23.
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