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AC K N O W L E D G E M E N T

This publication is one of the Australian Bureau of Statistics (ABS) environmental

accounts, compiled using the System of Integrated Environmental and Economic

Accounting (SEEA) framework. It presents estimates on the physical flow of water from

the environment through the Australian economy in 2000–01. It consists of water supply

and use tables (collectively referred to as flow tables) as well as information on water

stocks and other related issues. It is one of the few water accounts that exists in the

world.
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The water account does not present detailed information on water quality, with the

exception of some groundwater resources covered in Chapter 10. Ideally, the supply and

use tables would include the quality of water used as well as the quality of the water

returned to the environment.

Water qual ity

The water account describes the physical flow of water from the environment through

the Australian economy. It consists of water supply and use tables (collectively referred

to as flow tables) as well as information on water stocks and other related issues. The

water account integrates data from different sources into a consolidated information set

making it possible to link physical data on water to economic data, such as those in

Australia's national accounts (see table 1.3). It is one of the few water accounts that exists

in the world.

Environmental accounts can facilitate a range of issues that include:

! a broader assessment of the consequences of economic growth;

! the contribution of sectors to particular environmental problems; and

! sectoral implications of environmental policy measures (for example, regulation,

charges and incentives).

Hydrological conditions vary considerably across Australia, and ideally data presented in

the water account should be presented at a regional level. However, comprehensive

water supply and use data were unavailable at this level for this report. The ABS is

investigating ways of providing regional data in the future.

Environmental account ing

This publication presents information on the supply and use of water in the Australian

economy in 2000–01, compiled in accordance with the System of Integrated

Environmental and Economic Accounting (SEEA). Figure 1.2 shows the scope of the

water account. Integrated environmental and economic accounting is an evolving field of

statistics and since the publication of the first edition of the water account (ABS 2000),

there have been a number of advances. Importantly, the SEEA manual has been updated

(UN 2003). This has strengthened the conceptual foundations of the water accounts.

There have also been a number of changes in the data sources used to compile the water

accounts. In particular, more data have been sourced from surveys in this edition of the

water account.

Together these changes have led to substantial improvements in the quality of data.

However, it has also meant that comparisons with information in the first water account

must be made with caution.
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Mains water is water supplied to a user often through a non-natural network (piped or

open channel), and where an economic transaction has occurred for the exchange of

this water. Where a water provider reported volumes of water supplied to a user, this

was included in mains water, regardless of the method of delivery. As such, water

supplied by irrigation water providers via natural waterways and bores is included under

mains water. More detail on mains water supply is presented in Chapter 3.

Mains water

Self-extracted water is defined for the purposes of the water account as water extracted

directly from the environment for use, and includes water from rivers, lakes, farm dams,

groundwater and other water bodies. Some of this water is then distributed via a water

provider to other water users.

The volume of water used from rainfall is not in scope of the water account, unless it was

stored and/or delivered before use. For example, rainfall directly onto a crop is not in

scope for the water account. However, if rainfall is collected in a farm dam and then

applied onto the crop, it is in scope and is included in the self-extracted water use

figures.

Self-extracted water

Water supply and use in the flow tables is separated into self-extracted, mains water, and

reuse water. Understanding what is meant by these terms and others used in this

publication is important for data interpretation. Figure 1.2 shows the relationship

between the water flows in the economy and the environment, and is useful for

understanding the terms used.

D E F I N I T I O N S A ND

TE R M I N O L O GY

Water supply and use in the Australian economy needs to be viewed in the context of

Australia's climate. Mean annual rainfall in Australia varies substantially across the

continent. Large areas in Australia have a mean annual rainfall of 600–1500 mm, an

amount comparable with most of Europe and North America. A key feature of Australia's

climate is not the amount of rainfall but the variability in rainfall from year-to-year and

season-to-season. Annual rainfall variability is greater for Australia than any other

continental region (Smith 1998). Any assessment of water supply and use over time must

take this into account.

Climate

In compiling the water account, the ABS has accessed readily available data on water

resources from various government and non-government organisations. Data were also

collected directly through surveys conducted by the ABS. The project did not duplicate

existing data collection activities, but tied together industry, regional and state data into a

single system showing the supply and use of water within the Australian economy.

Data Sources

Generally, the level and quality of reporting of water supply and use data have improved

since the first edition of the water account either as a result of the implementation of the

Council of Australian Governments (COAG) water reform and changed government

legislation, or advances in technologies and water management practices of the water

providers. This has led to a better understanding of water supply and use in Australia

than in 1996–97. In particular, more detailed information on water use was available from

water providers in 2000–01.

Report ing
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Calculating water use by industries is not straightforward. Water use can include

self-extracted water, mains water, or reuse water. Sometimes a combination of all three

sources are used. Calculating water use estimates for an industry or business is made

more complicated when water is supplied to other users, or when water is used

in-stream.

In the water account, volumes of water used and supplied by each industry have been

balanced to derive a figure called 'water consumption'. This figure takes into account the

different characteristics of water supply and use of industries and is a way of

standardising water use, allowing for comparisons between industries. The method for

calculating water use and water consumption is outlined in figure 1.1.

Water use and

consumption

The use of freshwater in situ, such as water use for hydro-electricity generation and

aquaculture purposes is classified as in-stream use, and is included in the accounts as

self-extracted water use. In-stream volumes are considered to be a type of

non-consumptive use, for although these volumes are also considered to be a form of

regulated discharge, an economic benefit is gained from the use of the water prior to

discharge.

In-stream use

Regulated discharge refers to water discharged after use where that discharge does not

match the natural flow regime of the receiving water body. For example, wastewater

discharged into a river, ocean or land outfall by a sewerage service provider is considered

a regulated discharge. Water discharged from a household is not considered to be a

regulated discharge because it is usually discharged into a sewerage system.

There are limited data on regulated discharge. In this edition of the water account

regulated discharge figures have been included for MINING; ELECTRICITY AND GAS SUPPLY; and

WATER SUPPLY, SEWERAGE AND DRAINAGE SERVICES industries only. Many irrigation water providers

were unable to quantify the volume of drainage water discharged and it is likely that this

volume is larger than indicated in the flow tables. Unregulated discharges are currently

not included in the water account.

Regulated discharge

There are multiple interpretations of the term 'reuse water'. In the water account, reuse

water refers to wastewater that may have been treated to some extent, and then used

again without first being discharged to the environment. It excludes water reused

on-site, for example on-farm water reuse, or water constantly being recycled within a

manufacturing plant. Only reuse water supplied to a customer by a water provider

appears in the publication. Although it is likely that on-site and on-farm reuse involves

significant volumes of water, data are limited, and as a result neither have been included

in this edition of the water account.

Data on reuse water in the water account were supplied almost entirely by the WATER

SUPPLY, SEWERAGE AND DRAINAGE SERVICES industry, and includes reuse water supplied by

irrigation/rural water providers through regional reuse schemes. Some businesses from

the MINING and MANUFACTURING industries also supply reuse water.

Reuse water
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Reuse water was referred to as 'effluent reuse' in the first water account. The definition is

the same in both editions: 'the use of wastewater that may have been treated to some

extent, and then used again without first being discharged to the environment'.

The first water account included all reuse water supplied to a customer by a water

provider. On-farm reuse was not included, although certain on-site reuse volumes

(mainly from mineral processing and paper manufacturing businesses) were collected

and presented in the reuse estimates.

In this edition, on-site and on-farm reuse volumes have not have been included due to a

widespread absence of data. Only reuse water supplied to a customer by a water supplier

appears in the publication. This includes water supplied by irrigation/rural water

providers through regional reuse schemes. Data on on-site reuse by mineral processing

and paper manufacturing businesses were not available and are not included in this

account.

Reuse water

This section compares the scope and methods of calculation between the previous

edition and this edition of the water account. These differences must be taken into

account when making comparisons between the reference years.

Together these changes have led to substantial improvements in the quality of data.

However, it has also meant that comparisons with the first water account are not strictly

possible for all data. Where possible, comparisons between years have been presented in

this publication (in particular in Chapters 3, 4 and 9). All other differences between years

may reflect changes due to differing concepts, data sources and methodologies in

addition to any actual changes in water supply and use by the different sectors of the

economy.

CO M P A R I S O N S W I T H TH E

F I R S T WA T E R AC C O U N T

WATER USE AND WATER CONSUMPTION CALCULAT ION METHODS1.1

For most industries, water use and water consumption are the same as most industries

do not have any in-stream use or supply water to other users. However water

consumption will be considerably different for some industries, specifically the WATER

SUPPLY, SEWERAGE AND DRAINAGE SERVICES industry, ELECTRICITY AND GAS SUPPLY industry, and the

AQUACULTURE industry (included in the FORESTRY AND FISHING industry), where in-stream

water use and water supply volumes are significant.

Water use and

consumption  cont inu ed
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During 2000–01, 72,431 GL of water was extracted from the environment and used

within the Australian economy (figure 1.2). Of this amount, 12,784 GL was extracted by

water providers, mostly by the WATER SUPPLY, SEWERAGE AND DRAINAGE SERVICES industry

(12,765 GL), while water users directly extracted 59,647 GL.

Of the volume extracted by water providers (12,784 GL), 12,324 GL was supplied as

mains water to water users and 459 GL was returned to the environment as

environmental flows (additional water is also allocated to the environment via a variety of

measures and this is addressed in Chapter 11).

WA T E R SU P P L Y AN D US E

Water consumption was calculated differently in the first water account, with reuse water

not included in the calculations. In this edition reuse water has been included in water

consumption, and although the volumes are small, comparisons with previous water

consumption figures should be made with caution.

Water consumption by

industry

WATER PROVIDERS

Water supply, sewerage

and drainage service

industry

+

Some Mining and 

Electricity and gas supply

businesses

WATER USERS

Agriculture

Mining

Manufacturing

Household

Other industries

Also includes use

by Water Providers

E C O N O M Y

MAINS WATER
12,324 GL

Sewage and other wastewater

(not quantified)

REUSE WATER
517 GL

REGULATED
DISCHARGE

(Includes In-stream use

48,039 GL

(e.g. Hydro-electricity generation)

50,136 GL

Unregulated
Discharge

(not quantified)

Unregulated
Discharge

(not quantified)

Environmental
Flows

459 GL

SELF-EXTRACTED
WATER

12,784 GL

On-site/on-farm reuse
(not quantified)

E N V I R O N M E N T

SELF-EXTRACTED
WATER

59,647 GL

WATER SUPPLY AND USE IN THE AUSTRAL IAN ECONOMY— 2000–011.2
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! In 2000–01 a total of 24,909 GL was consumed in the Australian economy.

! AGRICULTURE consumed the largest volume of water with 16,660 GL, representing 67%

of water consumption in Australia in 2000–01. The largest consumers of water within

the AGRICULTURE industry were LIVESTOCK, PASTURE, GRAINS AND OTHER AGRICULTURE

(5,568 GL), COTTON (2,908 GL), DAIRY FARMING (2,834 GL) and RICE (1,951 GL)

industries.

! Excluding in-stream use, water consumption by the ELECTRICITY AND GAS SUPPLY industry

in 2000–01 was 1,688 GL or 7% of water consumption in Australia.

! Water consumption by the HOUSEHOLD sector was 2,181 GL in 2000–01 accounting for

9% of water consumption in Australia. This compares with 1,829 GL in 1996–97

where water accounted for 8% of water consumption.

! In 2000–01, the MANUFACTURING industry consumed 866 GL or 4% of total water

consumption in Australia.

! The MINING industry consumed 401 GL or 2% of water consumption in Australia in

2000–01.

! Water consumption for the Remaining industries was 859 GL in 2000–01

representing 3% of water consumption in Australia. The CULTURAL, RECREATIONAL AND

PERSONAL SERVICES industry accounted for 46% (or 832 GL) of water consumption by

the REMAINING industries.

! The use of reuse water has increased dramatically from 134,424 ML in 1996–97 to

516,563 ML in 2000–01.

! Increases in reuse water use occurred in most industries between 1996–97 and

2000–01. The greatest increase in reuse water use was in the AGRICULTURE industry,

where reuse water use increased from 38,118 ML in 1996–97 to 423,264 ML in

2000–01.

MA I N F I N D I N G S

In this edition of the water account, the ABS has expanded discussion on the water

supply and use data. Each chapter begins with an introduction and contains information

to assist with interpretation of tables which are located at the end of all chapters. In

some cases information and explanations are repeated so that chapters can stand alone

as a source of data. Chapter 2 presents the supply and use (flow) tables. Volumes of

water supplied, used and discharged are presented by industry in these tables. Water use

is split by self-extracted, mains water, and reuse water. Chapter 3 takes a detailed look at

mains water supply, while Chapter 4 presents information on reuse water in Australia in

2000–01. As the characteristics of water supply and use vary between industries, Chapters

5–9 describe water use separately for the main industry groups.

Chapter 10 presents information on water stocks. Water stocks refer to the long term

availability of water resources, and data are presented for surface water and groundwater

resources. Additional information is presented in this chapter covering the storage

capacity of dams. Chapter 11 briefly covers some of the current and emerging issues that

will impact on the future development of the water accounts.

CH A P T E R CO N T E N T S

Of the total volume extracted from the environment (72,431 GL), 50,136 GL was

returned to environment as regulated discharge, with 48,039 GL of this discharge being

in-stream use, almost entirely by the ELECTRICITY AND GAS SUPPLY industry (47,544 GL) for

hydro-electricity power generation. Water consumption by industries was 24,909 GL.

WA T E R SU P P L Y AN D US E

c o n t i n u e d
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! Reuse water made up 4% of total water supplied by water providers in 2000–01. This

compares to 1% in 1996–97.

! In 2000–01 there were 479 water providers in Australia, collectively supplying

12,784 GL of mains water. This volume was 11% higher than in 1996–97.

! Surface water is by far the greatest source of water for the WATER SUPPLY, SEWERAGE AND

DRAINAGE SERVICES industry, with 12,042 GL or 94% of total mains water being derived

from this source in 2000–01.

MA I N F I N D I N G S

c o n t i n u e d
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(a) Water consumption for irrigated agriculture only. Industry Gross Value
Added (IGVA) and employment represent all irrigated and non-irrigated
agriculture.

(b) Includes Services to agriculture; hunting and trapping.
(c) Includes sewerage and drainage services.
Source: ABS 2001a, ABS 2002a, ABS 2002d.

405 7767 386 258832 100Other
4 22219 0671 793 953Water supply(c)

11 12948 1591 687 778Electricity and gas supply
73 3541 101 669866 061Manufacturing
33 97578 891400 622Mining

1 54662 28826 924Forestry and fishing(b)
20 072369 37916 660 381Agriculture(a)

$mno.ML

IGVAEmployment

Water

consumption

WATER CONSUMPTION, EMPLOYMENT AND IGVA, by se lec ted indust r ies

—2000–  011.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Calculating water use and water consumption by industries is not straightforward

(see Chapter 1 and figures 1.1 and 1.2). For most industries, water use and water

consumption are the same as they will not have any in-stream use or supply water to

other users. However water use and water consumption will be considerably different for

some industries where in-stream water use and water supply volumes are significant;

specifically the WATER SUPPLY, SEWERAGE AND DRAINAGE SERVICES industry, the ELECTRICITY AND GAS

SUPPLY industry, and the AQUACULTURE industry (included in the FORESTRY AND FISHING

industry).

Graph 2.1 shows water consumption by industry for Australia during 2000–01. Water

consumption is presented instead of total water use as it takes into account the different

characteristics of water supply and use of industries, allowing more meaningful

comparisons between them. More detail on the water use within these industries can be

found in Chapters 5–9 and information used for the calculation of water consumption for

different industries can be found in tables 2.9 to 2.16.

The AGRICULTURE industry had the highest water consumption in 2000–01, accounting for

16,660 GL (or 67%). Households were the next highest consumer of water, accounting

for 2,181 GL (or 8.8%) of water consumption. The WATER SUPPLY, SEWERAGE AND DRAINAGE

SERVICES industry was also a significant consumer of water, accounting for 1,794 GL (or

7.2%) of water consumption, followed by the ELECTRICITY AND GAS SUPPLY industry which

consumed 1,688 GL (or 6.8%).

WA T E R CO N S U M P T I O N BY

IN D U S T R Y

This chapter presents information on the volume of water supplied and used within the

Australian economy in 2000–01, by industry. Water consumption between states and

territories is presented, as well as water consumption by main industry groups. The

industries discussed in the water account have been adapted from the Australian and

New Zealand Standard Industrial Classification 1993 (ANZSIC) (ABS and New Zealand

Department of Statistics 1993) and have been grouped according to user demand (refer

to  Appendix 4).

Important differences between this edition of the water account and the previous edition

are highlighted in this chapter.

I N T R O D U C T I O N
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(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.

Agriculture

Forestry and fishing(a)

Mining

Manufacturing

Electricity and gas supply

Water supply(b)

Other

Household

0 2000 4000 6000 8000
GL

WATER CONSUMPTION, New South Wales and Aust ra l ian Capi ta l
Ter r i to r y —2000–01

2.2

In New South Wales and the Australian Capital Territory combined, water consumption

was 9,425 GL during 2000–01. The highest consumer was the AGRICULTURE industry with

7,322 GL or 78% of water consumption. This was followed by households which

consumed 679 GL or 7% of water.

New South Wales and the

Austral ian Capital Terr i tory

As with the first water account, data from New South Wales and the Australian Capital

Territory have been amalgamated in this publication to protect the confidentiality of

water providers and users in the Australian Capital Territory. Where possible, data for

New South Wales and the Australian Capital Territory are presented separately, such as in

the Households chapter (Chapter 9).

Graphs 2.2 to 2.8 show water consumption by industry for each state and territory. These

graphs illustrate the different patterns of water consumption by the main industry

groups in the states and territories.

WA T E R CO N S U M P T I O N BY

ST A T E AN D TE R R I T O R Y

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.

Agriculture

Forestry and fishing(a)

Mining

Manufacturing

Electricity and gas supply

Water supply(b)

Other

Household
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WATER CONSUMPTION, Aust ra l ia —2000–012.1
WA T E R CO N S U M P T I O N BY

IN D U S T R Y  c o n t i n u e d
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Water consumption in South Australia was 1,647 GL in 2000–01. The AGRICULTURE industry

was the largest consumer of water accounting for 1,302 GL or 79% of the state's water

consumption. This proportion of water consumption by AGRICULTURE was the largest of all

the states and territories. Of the water consumed by AGRICULTURE, 474 GL (or 36%) was by

South Austral ia

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.

Agriculture

Forestry and fishing(a)

Mining

Manufacturing

Electricity and gas supply

Water supply(b)

Other

Household

0 1000 2000 3000 4000
GL

WATER CONSUMPTION, Queens land —2000–012.4

In Queensland 4,711 GL of water were consumed in 2000–01. The AGRICULTURE industry

consumed the most water with 3,454 GL or 73% of the state's water consumption. SUGAR

and COTTON were the main consumers within the  AGRICULTURE industry, with 1,186 GL and

985 GL consumed respectively. The next largest consumers were households,

with 501 GL or 11% of the state's water consumption (graph 2.4).

Queensland

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.

Agriculture

Forestry and fishing(a)

Mining

Manufacturing

Electricity and gas

Water supply(b)

Other

Household

0 1000 2000 3000 4000
GL

WATER CONSUMPTION, Vic to r ia —2000–012.3

In Victoria 7,140 GL of water were consumed in 2000–01. The AGRICULTURE industry was

the highest consumer of water in Victoria (graph 2.3), responsible for the consumption

of 3,725 GL (or 52%) of the state's water consumption. The ELECTRICITY AND GAS SUPPLY

industry was the next highest consumer of water, accounting for 1,536 GL (or 22%). The

WATER SUPPLY, SEWERAGE AND DRAINAGE SERVICES industry was also a significant consumer with

745 GL or 10% of the state's water consumption.

Victor ia
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Water consumption was 417 GL in Tasmania in 2000–01. The AGRICULTURE industry was

the largest consumer accounting for 222 GL or 53% of water consumption in the state

(graph 2.7). MANUFACTURING was also major user of water in the state, consuming 79 GL or

19%. Most of the water consumed by MANUFACTURING in Tasmania, was by the WOOD AND

PAPER PRODUCTS industry (87% of Manufacturing water consumption).

Tasmania

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.

Agriculture

Forestry and fishing(a)

Mining

Manufacturing
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Other

Household
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WATER CONSUMPTION, Weste rn Aust ra l ia —2000–012.6

Graph 2.6 shows that of the 1,409 GL of water consumed in Western Australia in

2000–01, the AGRICULTURE industry consumed the largest volume (565 GL or 40%)

followed by households (245 GL or 17%). Consumption by the MINING industry was also

substantial (195 GL or 14%), due to a significant level of MINING activity in Western

Australia compared to other states and territories.

Western Austral ia

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.

Agriculture

Forestry and fishing(a)

Mining

Manufacturing

Electricity and gas supply

Water supply(b)

Other

Household
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WATER CONSUMPTION, South Aust ra l ia —2000–012.5

LIVESTOCK, PASTURE, GRAINS AND OTHER AGRICULTURE, and 320 GL (or 25%) was by DAIRY FARMING.

Water consumption for GRAPES was also significant (284 GL or 22% of water consumption

by AGRICULTURE).

Households were also large consumers of water with 181 GL or 11% consumed

(graph 2.5).

South Austral ia  cont inue d
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For AGRICULTURE (ANZSIC subdivision 01), water consumption is equal to water use, as this

industry has no in-stream water use, nor does it supply water to other users. In this

edition of the water account, the DAIRY FARMING industry has been separated from the

LIVESTOCK, PASTURE, GRAINS AND OTHER AGRICULTURE category used in the first water account.

This category was a large user of water, and the separation of DAIRY FARMING is the first

step towards further disaggregation of the category which will allow a better

understanding of water use within the AGRICULTURE industry.

There is significant difference between the methodologies of the two water accounts in

the calculation of livestock water usage. In the first water account, livestock water use

was included in the estimates where information was available, however no attempt was

made to derive total water use for livestock in Australia. This was because there was an

CO M P A R I S O N S W I T H

PR E V I O U S ED I T I O N

Agriculture

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.
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WATER CONSUMPTION, Nor the rn Ter r i to r y —2000–012.8

In the Northern Territory 160 GL were consumed in 2000–01. The AGRICULTURE industry

accounted for 70 GL or 44% (graph 2.8). The next highest consumer of water was

households, using 45 GL (or 28%). This relatively high proportion can be attributed to

the Northern Territory having the highest household water use per capita in Australia

during 2000–01.

Northern Terr i tory

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.
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WATER CONSUMPT ION, Tasman ia —2000–012.7
Tasmania  cont inue d
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On-site reuse for the MANUFACTURING industry was included in the first water account, but

was not included in this edition. This is because while on-site reuse by this industry is

significant, nationally consistent data are lacking. As such, differences between the

amount of reuse water between the two editions should be treated with caution.

This edition of the water account used the EMS to survey more MANUFACTURING businesses

than the survey used in the previous water account, and some differences may be the

result of better coverage of this industry. For more detail on the MANUFACTURING industry,

refer to Chapter 6.

Manufactur ing

In the MINING industry (ANZSIC subdivisions 11–15), water is often obtained from mine

dewatering. In both editions of the water account, mine dewatering was assumed to be a

part of self-extracted use by the MINING industry. This is because much of this water

(largely rainfall, run-off and infiltration) collected from mine dewatering was used for

mining processes prior to discharge. In the first water account, mine dewatering was

unable to be distinguished from other discharges. For this water account, questions on

water use in the ABS Environmental Management Survey 2000–01 (EMS), targeting the

MINING industry, were structured so that this information could be distinguished from

other regulated discharges.

On-site reuse for the MINING industry was included in the first water account, but was not

included in this edition. This is because while on-site reuse by this industry is significant,

nationally consistent data are lacking. As such, differences between the amount of reuse

water between the two editions should be treated with caution.

This edition of the water account used the EMS to survey more MINING businesses than

the survey used in the previous water account, and some differences may be the result of

better coverage of this industry. For more detail on the MINING industry, refer to

Chapter 6.

Mining

Most of the water used in SERVICES TO AGRICULTURE; HUNTING AND TRAPPING and FORESTRY AND

FISHING  (ANZSIC subdivisions 02–04) is for AQUACULTURE. Water use for AQUACULTURE is

considered to be an in-stream water use, and therefore water consumption by this

industry is calculated differently to most other industries. More comprehensive data

were available for this industry in 2000–01 than in the first water account, and differences

between the reference years should therefore be treated with caution. For more detail

refer to Chapter 8.

Services to agr iculture;

hunting and trapping,

Forestry and fishing

absence of information on livestock water usage (from either water providers or water

users) and it was difficult to separate livestock water use from other water use. In this

water account, water use by all livestock has been estimated from information provided

by water providers and state and industry representatives. As such, the use of water by

livestock, which is included in LIVESTOCK, PASTURES, GRAINS AND OTHER AGRICULTURE and also in

the DAIRY FARMING industry, is more accurately reflected in this water account.

Due to the changes in the methods of calculating water use, including livestock water

usage, the differences between the two reference years should be interpreted cautiously.

For more detail on water use in the AGRICULTURE industry, refer to Chapter 5.

Agriculture  cont inue d
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Household water use, also referred to as domestic water use, includes water used by

households for human consumption (such as for drinking and cooking) and also

includes water used by households for cleaning or outdoors (such as water for gardens

and swimming pools). The methods used to calculate water use by households are the

same as in the first water account. For more detail on household water use, refer to

Chapter 9.

Household

The OTHER industries are a collection of industries not already mentioned in this

publication, and represent water use by businesses belonging mainly to services and

administration industries (ANZSIC subdivisions 41–96). Of the OTHER industries, the

CULTURAL, RECREATIONAL AND PERSONAL SERVICES industry is a significant user of water. Water use

in this industry includes water used on parks and gardens, golf courses and other

sporting grounds. For more detail on the OTHER industries refer to Chapter 8.

Other industr ies

Almost all mains and reuse water is provided by the WATER SUPPLY, SEWERAGE AND DRAINAGE

SERVICE industry (ANZSIC subdivision 37). This industry consists of units engaged in the

storage, purification or distribution of water, as well as units engaged in the operation of

sewerage or drainage systems. Irrigation water providers and irrigation drainage service

providers are included in this industry also.

All businesses that provided a sewerage service or provided water for use in 2000–01

were classified into this category when presenting data in the flow tables. This is

consistent with the first water account.

Water supply, sewerage

and drainage serv ices

Similar to other industries, on-site reuse for the ELECTRICITY AND GAS SUPPLY industry

(ANZSIC subdivision 36) was included in the first water account, but was not included in

this edition. On-site reuse by this industry is significant, and the differences between

reuse water data should therefore be treated with caution.

A large proportion of water used by this industry is in-stream use. In-stream use has been

presented at a state and territory level rather than only at a national level as was the case

for the previous water account. For more detail on the ELECTRICITY AND GAS SUPPLY industry,

refer to Chapter 7.

Electr ic i ty and gas supply
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— nil or rounded to zero (including null cells)
(a) Includes water extracted directly from the environment for use.
(b) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where an

economic transaction has occurred for the exchange of water regardless of method of delivery. Mains water is a subset
of the Self-extracted total.

(c) Refers to wastewater that may have been treated to some extent and supplied to another user. It excludes water
reused on-site (see Explanatory Notes 12 and 21).

(d) Refers to water discharged after use where that discharge does not match the natural flow regime of the receiving water
body.

(e) The majority of water used by this industry is 'in-stream' and is often used again downstream by other water users.
(f) Includes losses from seepages and evapotranspiration (where measured) as well as water used by the Water supply,

sewerage and drainage services industry.

50 136 030516 56312 783 85872 431 152Total

———72 431 152Environment
————Household
————Cultural, recreational & personal services
————Health & community services
————Education
————Government administration
————Finance, property & business services
————Transport & storage
————Accommodation, cafes & restaurants
————Wholesale & retail trade
————Construction

1 837 170511 33712 764 958—Water supply, sewerage & drainage services(f)
47 681 2394 50612 682—Electricity & gas(e)

50 928720——Total

————Other manufacturing
————Machinery & equipment
————Metal products
————Non-metallic mineral products
—720——Petroleum, coal, chemical & associated product
————Printing, publishing & recorded media

50 928———Wood & paper products
————Textile, clothing, footwear & leather
————Food, beverage & tobacco

Manufacturing

198 937—6 220—Total

25 180———Other mining
91 282—3 973—Metal ore mining
26 422———Oil & gas extraction
56 053—2 247—Coal mining

Mining
367 756———Forestry & fishing

————Services to agriculture; hunting & trapping

————Total

————Rice
————Cotton
————Grapes
————Fruit
————Sugar
————Vegetables
————Dairy farming
————Livestock, pasture, grains & other

Agriculture

MLMLMLML

Regulated

discharge(d)
Reuse

water(c)
Mains

water(b)Self-extracted(a)

SUPPLY

Indus t r y

WATER SUPPLY AND USE, Aust ra l i a —2000–  012.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(d) Refers to wastewater that may have been treated to some extent
and supplied to another user. It excludes water reused on-site (see
Explanatory Notes 12 and 21).

(e) This is a subset of Self-extracted water use.
(f) The majority of water used by this industry is 'in-stream' and is often

used again downstream by other water users.
(g) Includes losses from seepages and evapotranspiration (where

measured) as well as water used by the Water supply, sewerage and
drainage services industry.

— nil or rounded to zero (including null cells)
(a) Water consumption = Self-extracted use + Mains water use +

Reuse water use - Mains water supply - In-stream use.
(b) Includes water extracted directly from the environment for use.
(c) Includes water supplied to a user usually through a non-natural

network (piped/open channel or other carrier) where an economic
transaction has occurred for the exchange of water regardless of
method of delivery. Mains water is a subset of the Self-extracted
total.

24 908 65948 039 054516 56312 783 85872 431 152Total

459 393——459 393—Environment
2 181 447—1672 085 76895 512Household

395 049—32 492231 230131 327Cultural, recreational & personal services
40 840—6438 1652 611Health & community services
46 500—71934 82610 955Education
56 374—1 27950 8954 200Government administration
86 345—5685 437852Finance, property & business services
54 756—25050 6603 846Transport & storage
51 811—73445 7945 283Accommodation, cafes & restaurants
82 346—26581 248833Wholesale & retail trade
18 079——14 6653 414Construction

1 793 953—23 0561 768 65012 767 205Water supply, sewerage & drainage services(g)
1 687 77847 543 8674 991122 93749 116 399Electricity & gas(f)

866 061—16 536553 700295 825Total

12 857——12 285572Other manufacturing
111 832—234108 4423 156Machinery & equipment
116 840——65 14251 698Metal products

24 757—2338 89415 630Non-metallic mineral products
81 373—8 02264 3728 979Petroleum, coal, chemical & associated product
48 188——48 10781Printing, publishing & recorded media

174 851—5 55376 89092 409Wood & paper products
53 855—77652 582497Textile, clothing, footwear & leather

241 509—1 719116 986122 804Food, beverage & tobacco
Manufacturing

400 622127 4305 44149 196479 635Total

33 75616 450—1 78848 419Other mining
284 36752 6592 75431 362306 883Metal ore mining

10 0619 146—1 34617 862Oil & gas extraction
72 43949 1752 68714 701106 472Coal mining

Mining
23 022367 7567 1455 245378 389Forestry & fishing

3 901—1041 0272 770Services to agriculture; hunting & trapping

16 660 381—423 2647 105 0229 132 095Total

1 951 160—124 5011 692 674133 986Rice
2 908 178—2 085404 0902 502 002Cotton

729 137—19 576364 190345 371Grapes
802 632—14 825296 557491 250Fruit

1 310 671—1 875753 129555 668Sugar
555 711—16 670117 033422 008Vegetables

2 834 418—51 8551 571 8631 210 701Dairy farming
5 568 474—191 8791 905 4853 471 109Livestock, pasture, grains & other

Agriculture

MLMLMLMLML

In-stream(e)
Reuse

water(d)
Mains

water(c)
Self-

extracted(b)
Water

consumption(a)

USE

Indus t r y

WATER SUPPLY AND USE, Aust ra l i a —2000–  01  co n t i n u e d2.9 . . . . . . . . . . . . . . . . . . . . . .
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— nil or rounded to zero (including null cells)
(a) Includes water extracted directly from the environment for use.
(b) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where an

economic transaction has occurred for the exchange of water regardless of method of delivery. Mains water is a subset
of the Self-extracted total.

(c) Refers to wastewater that may have been treated to some extent and supplied to another user. It excludes water
reused on-site (see Explanatory Notes 12 and 21).

(d) Refers to water discharged after use where that discharge does not match the natural flow regime of the receiving
water body.

(e) The majority of water used by this industry is 'in-stream' and is often used again downstream by other water users.
(f) Includes losses from seepages and evapotranspiration (where measured) as well as water used by the Water supply,

sewerage and drainage services industry.

4 925 670266 9644 757 28113 247 414Total

———13 247 414Environment
————Household
————Cultural, recreational & personal services
————Health & community services
————Education
————Government administration
————Finance, property & business services
————Transport & storage
————Accommodation, cafes & restaurants
————Wholesale & retail trade
————Construction

820 876266 9634 748 295—Water supply, sewerage & drainage services(f)
4 053 044—8 987—Electricity & gas(e)

7 022———Total

————Other manufacturing
————Machinery & equipment
————Metal products
————Non-metallic mineral products
————Petroleum, coal, chemical & associated product
————Printing, publishing & recorded media

7 022———Wood & paper products
————Textile, clothing, footwear & leather
————Food, beverage & tobacco

Manufacturing

44 153———Total

1 330———Other mining
1 150———Metal ore mining

————Oil & gas extraction
41 673———Coal mining

Mining
575———Forestry & fishing

————Services to agriculture; hunting & trapping

————Total

————Rice
————Cotton
————Grapes
————Fruit
————Sugar
————Vegetables
————Dairy farming
————Livestock, pasture, grains & other

Agriculture

MLMLMLML

Regulated

discharge(d)
Reuse

water(c)
Mains

water(b)Self-extracted(a)

SUPPLY

Indus t r y

WATER SUPPLY AND USE, New South Wales and Aust ra l i an Cap i ta l

Ter r i to ry —2000–  012.10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(d) Refers to wastewater that may have been treated to some extent
and supplied to another user. It excludes water reused on-site (see
Explanatory Notes 12 and 21).

(e) This is a subset of Self-extracted water use.
(f) The majority of water used by this industry is 'in-stream' and is often

used again downstream by other water users.
(g) Includes losses from seepages and evapotranspiration (where

measured) as well as water used by the Water supply, sewerage and
drainage services industry.

— nil or rounded to zero (including null cells)
(a) Water consumption = Self-extracted use + Mains water use +

Reuse water use - Mains water supply - In-stream use.
(b) Includes water extracted directly from the environment for use.
(c) Includes water supplied to a user usually through a non-natural

network (piped/open channel or other carrier) where an economic
transaction has occurred for the exchange of water regardless of
method of delivery. Mains water is a subset of the Self-extracted
total.

9 424 9444 089 432266 9644 757 28113 247 414Total

200 528——200 528—Environment
679 223—167649 43329 623Household
112 102—7 44047 90156 761Cultural, recreational & personal services

15 249——12 6682 581Health & community services
9 832—717 1852 576Education
8 438——5 9932 445Government administration

45 903——45 190712Finance, property & business services
15 257——15 144113Transport & storage
14 012—1111 5342 467Accommodation, cafes & restaurants
25 052——25 00745Wholesale & retail trade

7 923——7 806118Construction
675 828—9 689666 1394 748 295Water supply, sewerage & drainage services(g)

59 2004 049 6101 2109 3304 107 257Electricity & gas(f)

178 735—10148 36830 356Total

3 393——2 827566Other manufacturing
36 863——36 8603Machinery & equipment
28 872——28 872—Metal products

6 894——2 7124 182Non-metallic mineral products
16 346——16 30739Petroleum, coal, chemical & associated product

2 113——2 1121Printing, publishing & recorded media
30 174—1018 05312 111Wood & paper products
21 210——20 763447Textile, clothing, footwear & leather
32 870——19 86213 008Food, beverage & tobacco

Manufacturing

51 71839 2475 40614 38871 171Total

2 627——4072 220Other mining
15 4599502 7549 5124 143Metal ore mining

—————Oil & gas extraction
33 63138 2972 6514 46964 808Coal mining

Mining
3 0055752 517487576Forestry & fishing

690—52491148Services to agriculture; hunting & trapping

7 322 249—240 3912 889 6874 192 170Total

1 924 484—124 5011 692 674107 310Rice
1 921 050—87683 9921 836 183Cotton

174 352—11 32450 369112 659Grapes
214 061—10 52546 852156 684Fruit

1 169—18801 071Sugar
95 694—3 97220 62771 095Vegetables

401 219—63636 002364 581Dairy farming
2 590 220—88 541959 0911 542 588Livestock, pasture, grains & other

Agriculture

MLMLMLMLML

In-stream(e)
Reuse

water(d)
Mains

water(c)
Self-

extracted(b)
Water

consumption(a)

USE

Indus t r y

WATER SUPPLY AND USE, New South Wales and Aust ra l i an Cap i ta l
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— nil or rounded to zero (including null cells)
(a) Includes water extracted directly from the environment for use.
(b) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where an

economic transaction has occurred for the exchange of water regardless of method of delivery. Mains water is a subset
of the Self-extracted total.

(c) Refers to wastewater that may have been treated to some extent and supplied to another user. It excludes water reused
on-site (see Explanatory Notes 12 and 21).

(d) Refers to water discharged after use where that discharge does not match the natural flow regime of the receiving water
body.

(e) The majority of water used by this industry is 'in-stream' and is often used again downstream by other water users.
(f) Includes losses from seepages and evapotranspiration (where measured) as well as water used by the Water supply,

sewerage and drainage services industry.

3 513 735196 3534 410 3169 903 296Total

———9 903 296Environment
————Household
————Cultural, recreational & personal services
————Health & community services
————Education
————Government administration
————Finance, property & business services
————Transport & storage
————Accommodation, cafes & restaurants
————Wholesale & retail trade
————Construction

428 624193 6084 410 180—Water supply, sewerage & drainage services(f)
3 064 5472 745136—Electricity & gas supply(e)

361———Total

————Other manufacturing
————Machinery & equipment
————Metal products
————Non-metallic mineral products
————Petroleum, coal, chemical & associated products
————Printing, publishing & recorded media

361———Wood & paper products
————Textile, clothing, footwear & leather
————Food, beverage & tobacco

Manufacturing

19 486———Total

16 083———Other mining
1———Metal ore mining

3 402———Oil & gas extraction
————Coal mining

Mining
717———Forestry & fishing

————Services to agriculture; hunting & trapping

————Total

————Rice
————Cotton
————Grapes
————Fruit
————Sugar
————Vegetables
————Dairy farming
————Livestock, pasture, grains & other

Agriculture

MLMLMLML

Regulated

discharge(d)
Reuse

water(c)
Mains

water(b)Self-extracted(a)

SUPPLY

Indus t r y

WATER SUPPLY AND USE, Vic to r ia —2000–  012.11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(d) Refers to wastewater that may have been treated to some extent
and supplied to another user. It excludes water reused on-site (see
Explanatory Notes 12 and 21).

(e) This is a subset of Self-extracted water use.
(f) The majority of water used by this industry is 'in-stream' and is often

used again downstream by other water users.
(g) Includes losses from seepages and evapotranspiration (where

measured) as well as water used by the Water supply, sewerage and
drainage services industry.

— nil or rounded to zero (including null cells)
(a) Water consumption = Self-extracted use + Mains water use +

Reuse water use - Mains water supply - In-stream use.
(b) Includes water extracted directly from the environment for use.
(c) Includes water supplied to a user usually through a non-natural

network (piped/open channel or other carrier) where an economic
transaction has occurred for the exchange of water regardless of
method of delivery. Mains water is a subset of the Self-extracted
total.

7 139 7772 959 872196 3534 410 3169 903 296Total

253 172——253 172—Environment
472 266——470 1932 074Household

93 911—7 98683 6022 323Cultural, recreational & personal services
5 973—455 928—Health & community services
7 028—396 989—Education

11 957—5711 900—Government administration
8 093—178 076—Finance, property & business services
5 247——5 247—Transport & storage
4 772——4 67597Accommodation, cafes & restaurants

10 851—26510 586—Wholesale & retail trade
53——53—Construction

745 307—8 211737 0974 410 180Water supply, sewerage & drainage services(g)
1 536 1592 943 0972 95451 1194 425 319Electricity & gas supply(f)

248 909—10 144223 38615 379Total

7 184——7 1822Other manufacturing
46 996——46 98511Machinery & equipment

8 837——8 8308Metal products
4 936——2 5642 372Non-metallic mineral products

35 590—3 47632 09024Petroleum, coal, chemical & associated products
19 566——19 52739Printing, publishing & recorded media
37 775—5 54230 3691 863Wood & paper products
28 067—24427 8222Textile, clothing, footwear & leather
59 958—88248 01611 060Food, beverage & tobacco

Manufacturing

7 26616 0583643722 851Total

53516 058—6816 525Other mining
1 633——1091 524Metal ore mining
5 062——2604 802Oil & gas extraction

36—36——Coal mining
Mining

4 0617171 3557362 687Forestry & fishing
176—52124—Services to agriculture; hunting & trapping

3 724 576—165 1932 536 9961 022 386Total

26 676———26 676Rice
—————Cotton

237 892—6 495180 08351 315Grapes
209 421—3 216101 243104 961Fruit

—————Sugar
130 888—2 32634 46694 096Vegetables

1 684 974—51 2191 423 971209 784Dairy farming
1 434 725—101 938797 233535 554Livestock, pasture, grains & other

Agriculture

MLMLMLMLML

In-stream(e)
Reuse

water(d)
Mains

water(c)
Self-

extracted(b)
Water

consumption(a)

USE

Indus t r y
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— nil or rounded to zero (including null cells)
(a) Includes water extracted directly from the environment for use.
(b) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where an

economic transaction has occurred for the exchange of water regardless of method of delivery. Mains water is a subset
of the Self-extracted total.

(c) Refers to wastewater that may have been treated to some extent and supplied to another user. It excludes water reused
on-site (see Explanatory Notes 12 and 21).

(d) Refers to water discharged after use where that discharge does not match the natural flow regime of the receiving water
body.

(e) The majority of water used by this industry is 'in-stream' and is often used again downstream by other water users.
(f) Includes losses from seepages and evapotranspiration (where measured) as well as water used by the Water supply,

sewerage and drainage services industry.

1 811 96223 8182 163 4336 140 416Total

———6 140 416Environment
————Household
————Cultural, recreational & personal services
————Health & community services
————Education
————Government administration
————Finance, property & business services
————Transport & storage
————Accommodation, cafes & restaurants
————Wholesale & retail trade
————Construction

309 02923 8182 157 992—Water supply, sewerage & drainage services(f)
1 459 362—3 194—Electricity & gas(e)

23 114———Total

————Other manufacturing
————Machinery & equipment
————Metal products
————Non-metallic mineral products
————Petroleum, coal, chemical & associated products
————Printing, publishing & recorded media

23 114———Wood & paper products
————Textile, clothing, footwear & leather
————Food, beverage & tobacco

Manufacturing

18 196—2 247—Total

1 016———Other mining
2 574———Metal ore mining
8 256———Oil & gas extraction
6 350—2 247—Coal mining

Mining
2 261———Forestry & fishing

————Services to agriculture; hunting & trapping

————Total

————Rice
————Cotton
————Grapes
————Fruit
————Sugar
————Vegetables
————Dairy farming
————Livestock, pasture, grains & other

Agriculture

MLMLMLML

Regulated

discharge(d)
Reuse

water(c)
Mains

water(b)Self-extracted(a)

SUPPLY

Indus t r y

WATER SUPPLY AND USE, Queens land —2000–  012.12 . . . . . . . . . . . . . . . . . . . . . . . . . .
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(c) Refers to wastewater that may have been treated to some extent
and supplied to another user. It excludes water reused on-site
(see Explanatory Notes 12 and 21).

(d) This is a subset of Self-extracted water use.
(e) The majority of water used by this industry is 'in-stream' and is

often used again downstream by other water users.
(f) Includes losses from seepages and evapotranspiration (where

measured) as well as water used by the Water supply, sewerage
and drainage services industry.

— nil or rounded to zero (including null cells)
np not available for publication but included in totals where

applicable, unless otherwise indicated
(a) Includes water extracted directly from the environment for use.
(b) Includes water supplied to a user usually through a non-natural

network (piped/open channel or other carrier) where an economic
transaction has occurred for the exchange of water regardless of
method of delivery. Mains water is a subset of the Self-extracted
total.

4 710 7181 453 51523 8182 163 4336 140 416Total

4 462——4 462—Environment
500 911——488 87512 036Household

75 998—9 45465 697847Cultural, recreational & personal services
9 214—209 195—Health & community services

11 133—58110 5484Education
15 085——13 9781 107Government administration
16 044—3916 005—Finance, property & business services
12 825——12 825—Transport & storage
11 399—68410 714—Accommodation, cafes & restaurants
19 283——19 283—Wholesale & retail trade

890——8865Construction
216 432—3 367210 8182 160 239Water supply, sewerage & drainage services(f)

70 8551 447 60510659 9511 461 597Electricity & gas(e)

181 433—4 738104 78671 909Total

674——6731Other manufacturing
16 328——13 4312 897Machinery & equipment
18 798——18 053745Metal products

3 252——2 317935Non-metallic mineral products
12 188—3 369npnpPetroleum, coal, chemical & associated products
23 830——npnpPrinting, publishing & recorded media
21 043——20 98559Wood & paper products

1 673—5321 1365Textile, clothing, footwear & leather
83 647—83716 43166 378Food, beverage & tobacco

Manufacturing

108 5953 649—26 62787 864Total

16 618202—1 14015 681Other mining
64 234——14 59849 636Metal ore mining

2 425600—6932 332Oil & gas extraction
25 3172 848—10 19620 215Coal mining

Mining
2 0412 261282 0132 261Forestry & fishing

218——218—Services to agriculture; hunting & trapping

3 453 900—4 8001 106 5532 342 547Total

—————Rice
984 531—1 209320 099663 223Cotton

6 296——6 25343Grapes
107 393—1 08365 69640 614Fruit

1 185 829—1 757629 475554 598Sugar
103 074——4 78998 285Vegetables
287 919——83287 836Dairy farming
778 858—75180 158697 949Livestock, pasture, grains & other

Agriculture

MLMLMLMLML

In-stream(d)
Reuse

water(c)
Mains

water(b)
Self-

extracted(a)
Water

consumption

USE

Indus t r y

WATER SUPPLY AND USE, Queens land —2000–  01  co n t i n u e d2.12 . . . . . . . . . . . . . . . . . .
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— nil or rounded to zero (including null cells)
(a) Includes water extracted directly from the environment for use.
(b) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where an

economic transaction has occurred for the exchange of water regardless of method of delivery. Mains water is a subset of
the Self-extracted total.

(c) Refers to wastewater that may have been treated to some extent and supplied to another user. It excludes water reused
on-site (see Explanatory Notes 12 and 21).

(d) Refers to water discharged after use where that discharge does not match the natural flow regime of the receiving water
body.

(e) The majority of water used by this industry is 'in-stream' and is often used again downstream by other water users.
(f) Includes losses from seepages and evapotranspiration (where measured) as well as water used by the Water supply,

sewerage and drainage services industry.

92 55417 572524 4941 630 941Total

———1 630 941Environment
————Household
————Cultural, recreational & personal services
————Health & community services
————Education
————Government administration
————Finance, property & business services
————Transport & storage
————Accommodation, cafes & restaurants
————Wholesale & retail trade
————Construction

84 00615 675524 132—Water supply, sewerage & drainage services(f)
3011 177362—Electricity & gas(e)

—720——Total

————Other manufacturing
————Machinery & equipment
————Metal products
————Non-metallic mineral products
—720——Petroleum, coal, chemical & associated products
————Printing, publishing & recorded media
————Wood & paper products
————Textile, clothing, footwear & leather
————Food, beverage & tobacco

Manufacturing

7 454———Total

4———Other mining
1 378———Metal ore mining
6 072———Oil & gas extraction

————Coal mining
Mining

793———Forestry & fishing
————Services to agriculture; hunting & trapping

————Total

————Rice
————Cotton
————Grapes
————Fruit
————Sugar
————Vegetables
————Dairy farming
————Livestock, pasture, grains & other

Agriculture

MLMLMLML

Regulated

discharge(d)
Reuse

water(c)
Mains

water(b)Self-extracted(a)

SUPPLY

Indus t r y

WATER SUPPLY AND USE, South Aust ra l i a —2000–  012.13 . . . . . . . . . . . . . . . . . . . . . . .
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(d) Refers to wastewater that may have been treated to some extent
and supplied to another user. It excludes water reused on-site (see
Explanatory Notes 12 and 21).

(e) This is a subset of Self-extracted water use.
(f) The majority of water used by this industry is 'in-stream' and is often

used again downstream by other water users.
(g) Includes losses from seepages and evapotranspiration (where

measured) as well as water used by the Water supply, sewerage
and drainage services industry.

— nil or rounded to zero (including null cells)
np not available for publication but included in totals where applicable,

unless otherwise indicated
(a) Water consumption = Self-extracted use + Mains water use +

Reuse water use - Mains water supply - In-stream use.
(b) Includes water extracted directly from the environment for use.
(c) Includes water supplied to a user usually through a non-natural

network (piped/open channel or other carrier) where an economic
transaction has occurred for the exchange of water regardless of
method of delivery. Mains water is a subset of the Self-extracted
total.

1 646 6251 88817 572524 4941 630 941Total

873——873—Environment
180 606——159 21521 391Household

21 850—1 36910 19310 288Cultural, recreational & personal services
2 218——2 218—Health & community services
2 085—282 057—Education
2 451—1 2221 18148Government administration
2 028——2 00820Finance, property & business services
1 837——1 75286Transport & storage
1 488——1 384104Accommodation, cafes & restaurants
3 804——3 72678Wholesale & retail trade

84——6619Construction
24 112—93823 174524 132Water supply, sewerage & drainage services(g)

1 709—720756595Electricity & gas(f)

85 546—1 17741 48542 884Total

1 493——1 493—Other manufacturing
1 866——1 84323Machinery & equipment
5 861——5 80457Metal products
1 084——npnpNon-metallic mineral products
6 779—1 1774 0761 527Petroleum, coal, chemical & associated products
2 279——npnpPrinting, publishing & recorded media

14 976——37014 606Wood & paper products
1 451——1 451—Textile, clothing, footwear & leather

49 756——23 44826 308Food, beverage & tobacco
Manufacturing

12 2501 095—16413 180Total

258——43215Other mining
10 5651 095—111 659Metal ore mining

1 411——1201 291Oil & gas extraction
16———16Coal mining

Mining
1 16379344994917Forestry & fishing

67——1452Services to agriculture; hunting & trapping

1 302 454—12 073273 2341 017 147Total

—————Rice
—————Cotton

283 673—1 701126 542155 429Grapes
160 739——78 24582 495Fruit

—————Sugar
64 724—10 3729 22945 123Vegetables

319 750——52 089267 662Dairy farming
473 567——7 129466 438Livestock, pasture, grains & other

Agriculture

MLMLMLMLML

In-stream(e)
Reuse

water(d)
Mains

water(c)
Self-

extracted(b)
Water

consumption(a)

USE

Indus t r y

WATER SUPPLY AND USE, South Aust ra l i a —2000–  01  co n t i n u e d2.13 . . . . . . . . . . . . . . .
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— nil or rounded to zero (including null cells)
(a) Includes water extracted directly from the environment for use.
(b) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where an

economic transaction has occurred for the exchange of water regardless of method of delivery. Mains water is a subset
of the Self-extracted total.

(c) Refers to wastewater that may have been treated to some extent and supplied to another user. It excludes water reuset
on-site (see Explanatory Notes 12 and 21).

(d) Refers to water discharged after use where that discharge does not match the natural flow regime of the receiving water
body.

(e) The majority of water used by this industry is 'in-stream' and is often used again downstream by other water users.
(f) Includes losses from seepages and evapotranspiration (where measured) as well as water used by the Water supply,

sewerage and drainage services industry.

1 922 5099 152762 3723 163 697Total

———3 163 697Environment
————Household
————Cultural, recreational & personal services
————Health & community services
————Education
————Government administration
————Finance, property & business services
————Transport & storage
————Accommodation, cafes & restaurants
————Wholesale & retail trade
————Construction

138 4748 568760 224—Water supply, sewerage & drainage services(f)
1 699 4855843—Electricity & gas(e)

————Total

————Other manufacturing
————Machinery & equipment
————Metal products
————Non-metallic mineral products
————Petroleum, coal, chemical & associated products
————Printing, publishing & recorded media
————Wood & paper products
————Textile, clothing, footwear & leather
————Food, beverage & tobacco

Manufacturing

78 043—2 144—Total

6 697———Other mining
54 667—2 144—Metal ore mining

8 679———Oil & gas extraction
8 000———Coal mining

Mining
6 507———Forestry & fishing

————Services to agriculture; hunting & trapping

————Total

————Rice
————Cotton
————Grapes
————Fruit
————Sugar
————Vegetables
————Dairy farming
————Livestock, pasture, grains & other

Agriculture

MLMLMLML

Regulated

discharge(d)
Reuse

water(c)
Mains

water(b)Self-extracted(a)

SUPPLY

Indus t r y

WATER SUPPLY AND USE, Weste rn Aust ra l i a —2000–  012.14 . . . . . . . . . . . . . . . . . . . . .
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(d) Refers to wastewater that may have been treated to some extent
and supplied to another user. It excludes water reuset on-site (see
Explanatory Notes 12 and 21).

(e) This is a subset of Self-extracted water use.
(f) The majority of water used by this industry is 'in-stream' and is

often used again downstream by other water users.
(g) Includes losses from seepages and evapotranspiration (where

measured) as well as water used by the Water supply, sewerage
and drainage services industry.

— nil or rounded to zero (including null cells)
np not available for publication but included in totals where applicable,

unless otherwise indicated
(a) Water consumption = Self-extracted use + Mains water use +

Reuse water use - Mains water supply - In-stream use.
(b) Includes water extracted directly from the environment for use.
(c) Includes water supplied to a user usually through a non-natural

network (piped/open channel or other carrier) where an economic
transaction has occurred for the exchange of water regardless of
method of delivery. Mains water is a subset of the Self-extracted
total.

1 409 2771 763 5739 152762 3723 163 697Total

—————Environment
244 567——240 6423 925Household

82 357—5 32020 69856 339Cultural, recreational & personal services
5 834——5 80430Health & community services

12 775——4 6998 076Education
4 276——3 676600Government administration

11 614——11 495119Finance, property & business services
15 100—25011 5153 335Transport & storage
17 892——15 7272 166Accommodation, cafes & restaurants
16 499——15 789710Wholesale & retail trade

8 836——5 6383 198Construction
113 785——113 785760 224Water supply, sewerage & drainage services(g)

19 1581 699 055—1 7461 716 470Electricity & gas(f)

83 249—46719 55863 224Total

99——963Other manufacturing
9 460—2349 004222Machinery & equipment

43 296——23743 059Metal products
8 048—233npnpNon-metallic mineral products

10 088——npnpPetroleum, coal, chemical & associated products
221——18437Printing, publishing & recorded media

2 000——7651 235Wood & paper products
1 087——1 0843Textile, clothing, footwear & leather
8 951——4 0124 939Food, beverage & tobacco

Manufacturing

194 98658 010—7 253247 887Total

13 676190—12913 738Other mining
166 72241 287—6 817203 337Metal ore mining

1 1638 533—2729 424Oil & gas extraction
13 4258 000—3621 389Coal mining

Mining
10 4256 5072 95911713 856Forestry & fishing

2 465——252 440Services to agriculture; hunting & trapping

565 460—156284 205281 099Total

—————Rice
2 597———2 597Cotton

22 641—5676921 816Grapes
64 884——4 22960 655Fruit

123 674—100123 574—Sugar
110 986——44 53366 453Vegetables

64 507——56 9437 564Dairy farming
176 172——54 158122 014Livestock, pasture, grains & other

Agriculture

MLMLMLMLML

In-stream(e)
Reuse

water(d)
Mains

water(c)
Self-

extracted(b)
Water

consumption(a)

USE

Indus t r y
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— nil or rounded to zero (including null cells)
(a) Includes water extracted directly from the environment for use.
(b) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where an

economic transaction has occurred for the exchange of water regardless of method of delivery. Mains water is a subset
of the Self-extracted total.

(c) Refers to wastewater that may have been treated to some extent and supplied to another user. It excludes water reused
on-site (see Explanatory Notes 12 and 21).

(d) Refers to water discharged after use where that discharge does not match the natural flow regime of the receiving water
body.

(e) The majority of water used by this industry is 'in-stream' and is often used again downstream by other water users.
(f) Includes losses from seepages and evapotranspiration (where measured) as well as water used by the Water supply,

sewerage and drainage services industry.

37 836 7541 551110 79338 182 053Total

———38 182 053Environment
————Household
————Cultural, recreational & personal services
————Health & community services
————Education
————Government administration
————Finance, property & business services
————Transport & storage
————Accommodation, cafes & restaurants
————Wholesale & retail trade
————Construction

37 5641 551110 793—Water supply, sewerage & drainage services(f)
37 404 500———Electricity & gas(e)

20 430———Total

————Other manufacturing
————Machinery & equipment
————Metal products
————Non-metallic mineral products
————Petroleum, coal, chemical & associated products
————Printing, publishing & recorded media

20 430———Wood & paper products
————Textile, clothing, footwear & leather
————Food, beverage & tobacco

Manufacturing

21 706———Total

50———Other mining
21 626———Metal ore mining

————Oil & gas extraction
30———Coal mining

Mining
352 554———Forestry & fishing

————Services to agriculture; hunting & trapping

————Total

————Rice
————Cotton
————Grapes
————Fruit
————Sugar
————Vegetables
————Dairy farming
————Livestock, pasture, grains & other

Agriculture

MLMLMLML

Regulated

discharge(d)
Reuse

water(c)
Mains

water(b)Self-extracted(a)

SUPPLY

Indus t r y

WATER SUPPLY AND USE, Tasman ia —2000–  012.15 . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(d) Refers to wastewater that may have been treated to some extent
and supplied to another user. It excludes water reused on-site (see
Explanatory Notes 12 and 21).

(e) This is a subset of Self-extracted water use.
(f) The majority of water used by this industry is 'in-stream' and is

often used again downstream by other water users.
(g) Includes losses from seepages and evapotranspiration (where

measured) as well as water used by the Water supply, sewerage
and drainage services industry.

— nil or rounded to zero (including null cells)
np not available for publication but included in totals where

applicable, unless otherwise indicated
(a) Water consumption = Self-extracted use + Mains water use +

Reuse water use - Mains water supply - In-stream use.
(b) Includes water extracted directly from the environment for use.
(c) Includes water supplied to a user usually through a non-natural

network (piped/open channel or other carrier) where an economic
transaction has occurred for the exchange of water regardless of
method of delivery. Mains water is a subset of the Self-extracted
total.

417 19437 766 4111 551110 79338 182 053Total

358——358—Environment
59 287——53 2696 018Household

7 238—1432 3264 769Cultural, recreational & personal services
1 926——1 926—Health & community services
1 358——1 058300Education

884——884—Government administration
2 064——2 064—Finance, property & business services
3 015——2 702313Transport & storage
1 814——1 379435Accommodation, cafes & restaurants
5 115——5 115—Wholesale & retail trade

266——19670Construction
9 543—7588 785110 793Water supply, sewerage & drainage services(g)

3637 404 500—3637 404 500Electricity & gas(f)

79 059——15 30263 757Total

6——6—Other manufacturing
30——30—Machinery & equipment

3 218——npnpMetal products
498——npnpNon-metallic mineral products
354——228125Petroleum, coal, chemical & associated products
143——1385Printing, publishing & recorded media

68 871——6 33562 536Wood & paper products
363——32341Textile, clothing, footwear & leather

5 576——4 981596Food, beverage & tobacco
Manufacturing

21 2529 357—2530 583Total

40———40Other mining
21 1989 327—2530 500Metal ore mining

—————Oil & gas extraction
1430——44Coal mining

Mining
2 086352 554—898353 742Forestry & fishing

254——124130Services to agriculture; hunting & trapping

221 639—65014 347206 642Total

—————Rice
—————Cotton

800——175625Grapes
10 257——2919 966Fruit

—————Sugar
49 458——3 38846 070Vegetables
75 983——2 77573 208Dairy farming
85 140—6507 71776 774Livestock, pasture, grains & other

Agriculture

MLMLMLMLML

In-stream(e)
Reuse

water(d)
Mains

water(c)
Self-

extracted(b)
Water

consumption(a)

USE

Indus t r y

WATER SUPPLY AND USE, Tasman ia —2000–  01  co n t i n u e d2.15 . . . . . . . . . . . . . . . . . . . .
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— nil or rounded to zero (including null cells)
(a) Includes water extracted directly from the environment for use.
(b) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where an

economic transaction has occurred for the exchange of water regardless of method of delivery. Mains water is a subset of
the Self-extracted total.

(c) Refers to wastewater that may have been treated to some extent and supplied to another user. It excludes water reused
on-site (see Explanatory Notes 12 and 21).

(d) Refers to water discharged after use where that discharge does not match the natural flow regime of the receiving water
body.

(e) The majority of water used by this industry is 'in-stream' and is often used again downstream by other water users.
(f) Includes losses from seepages and evapotranspiration (where measured) as well as water used by the Water supply,

sewerage and drainage services industry.

32 8471 15455 172163 335Total

———163 335Environment
————Household
————Cultural, recreational & personal services
————Health & community services
————Education
————Government administration
————Finance, property & business services
————Transport & storage
————Accommodation, cafes & restaurants
————Wholesale & retail trade
————Construction

18 5981 15453 343—Water supply, sewerage & drainage services(f)
————Electricity & gas(e)

————Total

————Other manufacturing
————Machinery & equipment
————Metal products
————Non-metallic mineral products
————Petroleum, coal, chemical & associated products
————Printing, publishing & recorded media
————Wood & paper products
————Textile, clothing, footwear & leather
————Food, beverage & tobacco

Manufacturing

9 900—1 829—Total

————Other mining
9 887—1 829—Metal ore mining

13———Oil & gas extraction
————Coal mining

Mining
4 350———Forestry & fishing

————Services to agriculture; hunting & trapping

————Total

————Rice
————Cotton
————Grapes
————Fruit
————Sugar
————Vegetables
————Dairy farming
————Livestock, pasture, grains & other

Agriculture

MLMLMLML

Regulated

discharge(d)
Reuse

water(c)
Mains

water(b)Self-extracted(a)

SUPPLY

Indus t r y

WATER SUPPLY AND USE, Nor thern Ter r i to ry —2000–  012.16 . . . . . . . . . . . . . . . . . . . . .
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(d) Refers to wastewater that may have been treated to some extent
and supplied to another user. It excludes water reused on-site (see
Explanatory Notes 12 and 21).

(e) This is a subset of Self-extracted water use.
(f) The majority of water used by this industry is 'in-stream' and is

often used again downstream by other water users.
(g) Includes losses from seepages and evapotranspiration (where

measured) as well as water used by the Water supply, sewerage
and drainage services industry.

— nil or rounded to zero (including null cells)
np not available for publication but included in totals where applicable,

unless otherwise indicated
(a) Water consumption = Self-extracted use + Mains water use +

Reuse water use - Mains water supply - In-stream use.
(b) Includes water extracted directly from the environment for use.
(c) Includes water supplied to a user usually through a non-natural

network (piped/open channel or other carrier) where an economic
transaction has occurred for the exchange of water regardless of
method of delivery. Mains water is a subset of the Self-extracted
total.

160 1254 3621 15455 172163 335Total

—————Environment
44 586——24 14120 445Household

1 593—780813—Cultural, recreational & personal services
427——427—Health & community services

2 290——2 290—Education
13 284——13 284—Government administration

599——599—Finance, property & business services
1 474——1 474—Transport & storage

433—3838114Accommodation, cafes & restaurants
1 742——1 742—Wholesale & retail trade

26——224Construction
8 946—948 85253 343Water supply, sewerage & drainage services(g)

661———661Electricity & gas(f)

9 130——8158 315Total

8——8—Other manufacturing
290——290—Machinery & equipment

7 957——npnpMetal products
45——npnpNon-metallic mineral products
27——27—Petroleum, coal, chemical & associated products
36——npnpPrinting, publishing & recorded media
13——13—Wood & paper products

3——3—Textile, clothing, footwear & leather
751——236515Food, beverage & tobacco

Manufacturing

4 55713—3016 098Total

2——11Other mining
4 556——3006 084Metal ore mining

—13——13Oil & gas extraction
—————Coal mining

Mining
2414 350241—4 350Forestry & fishing

32——32—Services to agriculture; hunting & trapping

70 104———70 104Total

—————Rice
—————Cotton

3 483———3 483Grapes
35 876———35 876Fruit

—————Sugar
886———886Vegetables

67———67Dairy farming
29 792———29 792Livestock, pasture, grains & other

Agriculture

MLMLMLMLML

In-stream(e)
Reuse

water(d)
Mains

water(c)
Self-

extracted(b)
Water

consumption(a)

USE

Indus t r y

WATER SUPPLY AND USE, Nor thern Ter r i to ry —2000–  01  co n t i n u e d2.16 . . . . . . . . . . . . .
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CHAP T E R 3 MA I N S WA T E R SU P P L Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The main findings in this chapter are:

! In 2000–01 there were 479 water providers in Australia, collectively supplying

12,784 GL of mains water. This volume was 11% higher than in 1996–97.

! The majority of mains water supplied by water providers, was supplied by

irrigation/rural water providers (63% of total mains water in 2000–01).

! Mains water contributed 34% of total water use in Australia in 2000–01.

! Victoria had the highest percentage use of mains water with 38% of all water used

from this source. Tasmania had the lowest, with only 21% of all water from a mains

supply (excluding all hydro-electric in-stream use).

! Surface water is by far the greatest source of water for the WATER SUPPLY industry, with

12,042 GL or 94% of total mains water being derived from this source in 2000–01.

! Western Australia had the highest proportion of mains water sourced from

groundwater with 250 GL or 44% of all mains water in this state being derived from

groundwater in 2000–01. This is followed by the Northern Territory where 7% or

4 GL of mains supply is sourced from groundwater.

MA I N F I N D I N G S

This chapter presents information on mains water supplied in Australia during 2000–01.

For the purpose of the water account mains water is defined as water that is supplied to

a user often through a non-natural network (piped or open channel), and where an

economic transaction has occurred for the exchange of water. This can include treated

or raw water. In some cases, such as for irrigation, natural waterways may be used to

deliver water.

Mains water in the water account excludes reuse water. Reuse water refers to wastewater

that may have been treated to some extent and supplied to another user. Reuse water is

covered in Chapter 4.

Most of the information presented in this chapter relates to the WATER SUPPLY, SEWERAGE AND

DRAINAGE SERVICES (subdivision 37) as defined in the Australian and New Zealand Standard

Industrial Classification 1993 (ANZSIC). Businesses in this subdivision are typically

referred to as the WATER SUPPLY industry. These businesses provide a water storage,

purification or supply service and are often referred to as water providers. In Australia,

the WATER SUPPLY industry supplies almost all (99%) of mains water. This chapter also

includes information on water used and water discharged by the water providers

themselves.

The information presented in this chapter is based on data collected by the ABS through

a direct survey of water providers, as well as information on industry performance

collected by the Water Services Association of Australia (WSAA), Australian National

Committee on Irrigation and Drainage (ANCID), and the Australian Water Association

(AWA). For more detail on the methodology and sources of data refer to paragraphs 8 –

21 of the Explanatory Notes at the end of this publication.

I N T R O D U C T I O N
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(a) Includes businesses mainly involved in Mining, Manufacturing and Electricity and gas supply
 industries that supply water.

Metropolitan Non-Major Urban Irrigation/Rural Other (a)
Type of provider

no.

0

100

200

300

400

NUMBER OF WATER PROVIDERS, by type —2000–013.1

Water providers are commonly divided into three types; metropolitan providers (with

over 50,000 connections), non-major urban providers (between 10,000 and 50,000

connections and often local governments), and irrigation/rural water providers.

There are a few hundred urban water providers that have less than 10,000 connections

that have been grouped with the non-major urban providers for the purpose of this

chapter. Several industrial businesses (mainly MINING and MANUFACTURING businesses) also

provided a water service in 2000–01 (graph 3.1). These businesses have been grouped

into the 'Other' category of water providers.

In 2000–01 there were 479 water providers in Australia. Table 3.9 presents this

information by state and territory. Most water providers in Australia (75%) are in the

non-major urban category, and most are part of local government authorities.

The services offered by water providers include reticulated water supply, sewerage,

irrigation water, drainage, and bulk water supply.

VO L U M E OF MA I N S WA T E R

SU P P L I E D BY WA T E R

PR O V I D E R S

! In 2000–01 desalination as a source provided 253 ML of water for mains supply.

! 1,769 GL of system water losses were reported by the WATER SUPPLY industry in

2000–01.

! System water losses were the highest for irrigation/rural water providers in 2000–01,

representing 16% of their total supply. Metropolitan water providers reported losses

of 8% and non-major urban water providers reported 11%.

! The WATER SUPPLY industry discharged 1,837 GL of water to land and water bodies in

2000–01 in the form of regulated discharge. 821 GL (or 45%) of this water

discharged was from New South Wales and the Australian Capital Territory

combined. Victoria had the next highest volume of water discharge by the WATER

SUPPLY industry, with 429 GL (or 23%) of total regulated discharge in this state.

! Nationally, most discharge by the WATER SUPPLY industry was into the ocean with 1,136

GL or 62% of total regulated discharge.

MA I N F I N D I N G S

c o n t i n u e d
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(a) For Water supply, sewerage and drainage services industry only.
(b) Excludes water provided by other industrial businesses.
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MAINS WATER SUPPLY (a) (b) —2000–013.3

In addition to the direct supply of mains water to users, many water providers also

supply mains water to other water providers, usually in the form of bulk sales. This

makes monitoring the total volume of water supplied difficult. The water supply

information presented herein has been reconciled to avoid double counting.

Graph 3.3 and table 3.10 show the volume of mains water supplied in each state and

territory during 2000–01. Of the 12,784 GL mains water supplied in Australia in 2000–01,

New South Wales accounted for the largest volume (4,606 GL or 36% of mains water

supplied in Australia), followed by Victoria (4,410 GL or 34%) and Queensland (2,163 GL

or 17%). The lowest volume was in the Northern Territory with 55 GL or less than 0.5%

of Australia's mains water supply.

(a) Calculated against gross (unreconciled) water supply. Includes bulk transfers to other water
 providers.
(b) Includes businesses mainly involved in Mining, Manufacturing and Electricity and gas supply
 industries that supply water.

Metropolitan

Non-Major Urban

Irrigation/Rural

Other(b)

Type of provider

0 20 40 60 80
%

PROPORTION OF MAINS WATER SUPPLY (a) , by prov ider
type —2000–01

3.2

Although the majority of water providers are in the non-major urban category, the vast

majority of mains water is supplied by irrigation/rural water providers (see graph 3.2).

These water providers collectively supplied 63% of total water supply during 2000–01.

Water providers in the 'Other' category provided a very small proportion of total water

supply in 2000–01 (less than 0.5%).

VO L U M E OF MA I N S WA T E R

SU P P L I E D BY WA T E R

PR O V I D E R S  c o n t i n u e d
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(a) For Water supply, sewerage and drainage services industry only.
(b) Excludes water provided by other industrial businesses.
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SOURCE OF MAINS WATER (a) (b ) —2000–013.4

In this edition of the water account, the source of water supplied as mains water has

been presented for water providers. These sources have been classified as surface water,

groundwater, and desalination. The source of mains water refers to the source at the

location where the water provider extracted the water before supplying it to other users.

Table 3.12 and graph 3.4 show the sources of mains water for the WATER SUPPLY industry

for 2000–01. The main source of water supplied as mains water, is surface water,

accounting for 12,042 GL or 96% of total mains water supplied.

All states except Western Australia sourced over 90% of their mains supply from surface

water. Tasmania had the highest proportion sourced from surface water (100%),

followed by New South Wales and the Australian Capital Territory combined (99%) and

Victoria (98%). Western Australia had the lowest proportion with just over half of mains

water being derived from surface water (56%).

Groundwater accounted for only 4% or 532 GL of mains water supply. However

groundwater was a significant source in Western Australia, where 44% of the mains water

supply (or 250 GL) was sourced from groundwater in 2000–01. This was followed by the

Northern Territory where 7% (or 4 GL) of mains water supply was sourced from

groundwater.

SO U R C E OF MA I N S WA T E R

SU P P L I E D BY WA T E R

PR O V I D E R S

Table 3.11 presents the volume of mains water used by state and territory as a

proportion of the total water use for 1996–97 and 2000–01. Reliance on mains water

varies between states and territories. In 2000–01 Victoria had the highest proportion of

mains water supplied (38% of the total water used in that state excluding hydro-electric

in-stream use), followed by Western Australia (35%) and Queensland (31%). The lowest

proportions of mains water supplied were in Tasmania (21%) and South Australia (24%).

Reliance on mains water between 1996–97 and 2000–01 decreased slightly in Victoria,

Tasmania and Northern Territory but increased slightly in New South Wales and the

Australian Capital Territory combined, Queensland, South Australia and Western

Australia.

VO L U M E OF MA I N S WA T E R

SU P P L I E D BY WA T E R

PR O V I D E R S  c o n t i n u e d
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Graph 3.5 presents the percentage of total water supply that system water losses

comprised, by provider type in 2000–01. System water losses are highest for

irrigation/rural water providers and represent 16% of their total supply. This is due to the

nature of their supply systems which are often open channels that are susceptible to

evaporation. Metropolitan water losses were estimated as 8% and non-major urban

estimated as 11%.

System Water Losses

For the purpose of the water account, mains water use by the WATER SUPPLY industry

includes water used directly by the industry as well as system water losses. What

constitutes 'water losses' varies between water providers, and can include water lost

through the supply system (resulting from leakages from underground pipes or from

evaporation from open channels), and customer meter errors. Customer meter errors

have not been attributed to the water providers in the water account.

MA I N S WA T E R US E BY

TH E WA T E R SU P P L Y

IN D U S T R Y

Water allocated to the environment, or for environmental purposes, is known as

environmental flows (Quinn and Thoms 2002). The provision of water for environmental

purposes is aimed at increasing the ecological and economic sustainability of Australia's

water industry, and is largely the result of the COAG Water Reform Framework

developed in 1994. Methods for allocating water to the environment vary considerably

across Australia, and are often not on a volumetric basis. More information on

environmental flows is included in Chapter 11.

Water providers often have some responsibility for supplying mains water for

environmental purposes. The responsibility of water providers to supply mains water for

environmental purposes varies between jurisdictions. Table 3.13 shows the volume of

mains water provided by the WATER SUPPLY industry during 2000–01 specifically for

environmental purposes. The total volume of environmental flows supplied by the WATER

SUPPLY industry was 450,493 ML.  Over half of the water supplied to the environment by

the WATER SUPPLY industry in 2000–01 was supplied in Victoria (253,172 ML) followed by

New South Wales and the Australian Capital Territory combined (191,628 ML), and

Queensland (4,462 ML). There were relatively small allocations of water for

environmental purposes in the South Australian and Tasmanian WATER SUPPLY industries

(873 ML and 358 ML respectively) and no allocations in Western Australia and the

Northern Territory.

MA I N S WA T E R SU P P L I E D

FO R EN V I R O N M E N T A L

PU R P O S E S

Desalination is a process where salt is removed from water which has a high salt

content(usually seawater or brackish water) to make it suitable for use (for human

consumption and sometimes for industrial purposes).

In 2000–01 desalination provided 253 ML of mains supply water (see table 3.12). Western

Australia (192 ML) and South Australia (61 ML) were the only states using desalination

for mains water supply in 2000–01.

The main impediment to the use of desalination for mains water supply is the high cost

(GCCC, 2003; Schonfeldt, 2000). However cost has fallen considerably over the last few

decades (URS Australia, 2002) and technological advances are making it a more viable

option (WA Water Corp., 2003).

SO U R C E OF MA I N S WA T E R

SU P P L I E D BY WA T E R

PR O V I D E R S  c o n t i n u e d
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Losses are to be expected from water supply systems and the AWA (2002) suggests that

losses below 6% are unlikely to be achievable or economically feasible. The level of losses

reported in 2000–01 varied considerably, largely as a result of different supply system

characteristics. The level of losses in a supply system will depend on the method of

delivery, age and condition of the infrastructure, climatic conditions, and the metering

network.

(a) For Water supply, sewerage and drainage services industry only.
(b) Excludes supply by other industrial businesses.
(c) Total supply excludes bulk supplies.
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3.6

Table 3.14 shows the percentage of total water supply that system water losses

comprised, by state and territory for 2000–01. Losses as a proportion of total water

supply were highest in both Victoria and Northern Territory (17% each), followed by

Western Australia (15%) and New South Wales (14%) (graph 3.6). The lowest proportion

of losses were recorded in the Australian Capital Territory (3%) and South Australia (4%).

The system water losses experienced in each state or territory, are related to the

proportion of water supplied by each type of water provider in that state or territory.

(a) For Water supply, sewerage and drainage services industry only.
(b) Excludes supply by other industrial businesses.
(c) Total supply excludes bulk supplies.
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3.5
System Water Losses
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In 2000–01 oceans received 1,136 GL or 62% of total regulated discharges (graph 3.8).

Rivers and other water bodies received 430 GL or 23% of regulated discharges in

2000–01. Discharges to land were 271 GL or 15% of regulated discharges.
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REGULATED DISCHARGE, Water supp l y indus t r y —2000–013.7

Water is discharged either as regulated or unregulated water. Regulated discharge refers

to water discharged after use where that discharge does not match the natural flow

regime of the receiving water body. For example, wastewater discharged into a river,

ocean or land outfall by a sewerage service provider is considered a regulated discharge.

Water discharged from a household is not considered to be a regulated discharge

because it is usually discharged into a sewerage system, and is considered to be a form of

unregulated discharge. Unregulated discharge volumes, or non-point discharges are not

included in this publication.

With the exception of the ELECTRICITY AND GAS SUPPLY industry, the WATER SUPPLY industry

accounts for the largest proportion of regulated discharge in Australia, mainly in the form

of sewage and other wastewater. In addition, it is likely that drainage water from

irrigation water providers also makes a significant contribution to regulated discharge.

In 2000–01 the WATER SUPPLY industry discharged 1,837 GL, of which 821 GL (or 45%) was

from New South Wales and the Australian Capital Territory combined (graph 3.7).

Victoria had the next highest volume of water discharged by the WATER SUPPLY industry,

with 429 GL (or 23%) discharged (table 3.15).

D I S C H A R G E BY TH E

WA T E R SU P P L Y IN D U S T R Y

Metering of water use in Australia has increased in recent years. With the exception of

Hobart, virtually all households and businesses in capital and major cities of Australia are

metered (Piccinin and Donlon 2003). In Australia the proportion of unaccounted water

reported by non-major urban water providers has declined from 20% in 1997–98 to 16%

in 1999–2000 (AWA 2001).

Increases in the use of meters have also been recorded by irrigation/rural water

suppliers, with the proportion of metered supply points in surface water supplies rising

from 92% to 94% between 1998–99 and 2000–01 (ANCID 2000; 2002).

Meter ing
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3.8

There was considerable variation between states and territories in the amount of water

discharged to different receiving locations (table 3.15). In Tasmania, 30,014 ML (or 80%

of all regulated discharges) was to rivers, while only 7,499 ML (or 20% of all regulated

discharges) was to oceans. In Victoria the majority of discharge was into the ocean

(199,730 ML or 47%), though discharges to land were also very significant (181,530 ML or

42%). Confidentiality issues prevent the ABS from releasing the information for South

Australia, Western Australia and the Northern Territory.

D I S C H A R G E BY TH E

WA T E R SU P P L Y IN D U S T R Y
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— nil or rounded to zero (including null cells)

4791338371322128138Total

17—2123432Other
77——4295066Irrigation/Rural

361——3132—16210126
Non-Major

Urban

2411211594Metropolitan

Aust.ACTNTTas.WASAQldVic.NSW

WATER PROVIDERS— 2000–  013.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(d) Includes water supplied by other industries including Mining,
Manufacturing and Electricity and gas supply industries.

(e) NSW 8,987 ML; ACT 0 ML.
(f) NSW 4,605,876 ML; ACT 151,406 ML.
Note: Sums may not necessarily equal totals due to rounding.

— nil or rounded to zero (including null cells)
(a) NSW and ACT not able to be separated 1996–97.
(b) Water supply, sewerage and drainage services industry.
(c) NSW 4,596,889 ML; ACT 151,406 ML.

11 525 53348 249108 953572 585336 9311 367 8444 816 4614 274 510All industries
18 056—12 869282—4 905——Other industries(d)

11 507 47748 24996 084572 302336 9311 362 9394 816 4614 274 510Water supply industry(b)

19 9 6 – 9 7

12 783 86055 172110 793762 372524 4942 163 4334 410 316(f)4 757 282All industries
18 9021 829—2 1473625 441136(e)8 987Other industries(d)

12 764 95853 343110 793760 224524 1322 157 9924 410 180(c)4 748 295Water supply industry(b)

20 0 0 – 0 1

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT(a)

MAINS WATER SUPPLY, by indust r y —1996–  97 and 2000–  013.10 . . . . . . . . . . . . . . . .
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Note: Sums may not necessarily equal totals due to rounding.— nil or rounded to zero (including null cells)
(a) Total use for this  analysis includes Self Extracted Use + Mains

Water Use + Reuse Water Use - In-stream Use.

—3—111——Reuse
6666747079725867Self-extracted
3431262821274233Mains

Proportion of
total use
(%)(a)

134 4244 4921 12424 0368 37539 54532 50924 342Reuse
68 703 370103 38540 376 9941 612 7541 261 4344 364 4739 928 99211 055 337Self-extracted
11 525 53348 249108 953572 585336 9311 367 8444 816 4614 274 510Mains

Volume (ML)

19 9 6 – 9 7

11——1—22Reuse
6574796475686064Self-extracted
3426213524313834Mains

Proportion of
total use
(%)(a)

516 5631 1541 5519 15217 57223 818196 353266 964Reuse
72 431 152163 33538 182 0533 163 6971 630 9416 140 4169 903 29613 247 414Self-extracted
12 783 85855 171110 793762 372524 4932 163 4324 410 3154 757 281Mains

Volume (ML)

20 0 0 – 0 1

Aust.NTTas.WASAQldVic.NSW/ACT

WATER USE, by source —1996–  97 and 2000–  013.11 . . . . . . . . . . . . . . . . . . . . . . . . . . .

(a) Water supply, sewerage and drainage services industry
only.

— nil or rounded to zero (including null cells)

11 507 47748 24996 084572 302336 9311 362 9394 816 4614 274 510Total 1996–97

12 572 79253 343110 793568 057524 1322 157 9924 410 1804 748 295Total

253——19261———Desalination
530 8433 681—249 86118 34284 162105 84468 953Groundwater

12 041 69649 662110 793318 004505 7292 073 8304 304 3364 679 342Surface water
2000–01

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

MAINS WATER SUPPLY (a) , by source of water —2000–  013.12 . . . . . . . . . . . . . . . . . . . .
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(b) Includes water supplied by other industries including Mining,
Manufacturing and Electricity and gas supply industries.

(c) Excludes environmental provisions made by government.

— nil or rounded to zero (including null cells)
(a) Water supply, sewerage and drainage services industry.

4—————64
Proportion of total mains water

supplied (%)

12 783 85855 171110 793762 372524 4932 163 4324 410 3154 757 281Total Mains water supplied

459 393—358—8734 462253 172200 528Total(c)

8 900——————8 900Other industries(b)
450 493—358—8734 462253 172191 628Water supply industry(a)

Volume (ML)

Aust.NTTas.WASAQldVic.NSW/ACT

WATER SUPPL IED FOR ENVIRONMENTAL PURPOSES— 2000–  013.13 . . . . . . . . . . . . . . .

(b) Total supply excluding bulk supplies.
Note: Sums may not necessarily equal totals due to rounding.

(a) Includes the Water supply, sewerage and drainage services industry
only.

143178154101714Proportion of total supply (%)(b)
1 768 7274 3708 8528 785113 78523 174210 818737 173661 769System losses (ML)

Aust.ACTNTTas.WASAQldVic.NSW

SYSTEM WATER LOSSES (a) —2000–  013.14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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np not available for publication but included in totals where applicable, unless otherwise indicated
(a)  Includes the Water supply, sewerage and drainage services industry only.
Note: Sums will not necessarily equal totals due to rounding.

1 837 17018 59837 564138 47484 006309 029428 624820 876Total

271 093np51npnp5 641181 53031 266Land
1 135 746np7 499npnp197 566199 730580 929Ocean

430 331np30 014npnp105 82147 365208 681River

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

REGULATED DISCHARGE (a) , by locat ion of discharge —2000–  013.15 . . . . . . . . . . . . .
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CHAP T E R 4 WA T E R RE U S E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

! The use of reuse water has increased dramatically from 134,424 ML in 1996–97 to

516,564 ML in 2000–01.

! The AGRICULTURE industry was the largest user of reuse water in 2000–01, accounting

for 423,264 ML (or 82% of all reuse water use in Australia), followed by the OTHER

INDUSTRIES with 35,859 ML  (7% of total reuse water use), and the WATER SUPPLY industry

with 23,056 ML (4% of total reuse water use).

! The AGRICULTURE industry used 90% of all reuse water in New South Wales and the

Australian Capital Territory combined, 84% in Victoria, 68% in South Australia, and

42% in Queensland.

MA I N F I N D I N G S

This chapter focuses on water reuse in Australia in 2000–01. It compares the amount of

reuse water supplied and used between states and territories, and between main

industry groups. Reuse water used by industry groups is also found in Chapter 2, as well

as in their respective chapters (Chapters 3–7).

Reuse water is defined as 'wastewater that may have been treated to some extent, and

then used again without first being discharged to the environment. This definition of

reuse water is consistent with the first edition of the water account, although it was then

referred to as 'effluent reuse'.

Reuse water is supplied mainly by the WATER SUPPLY industry, but may also be supplied by

other industries (such as MINING and MANUFACTURING businesses). Reuse water supplied by

irrigation/rural water providers through regional reuse schemes has also been included

in the water account. The reporting of reuse volumes from regional reuse schemes has

improved between the editions of the water account.

Volumes of on-site reuse water were collected and presented in the previous publication

for the MINING and MANUFACTURING industries. Due to data limitations, on-site reuse has not

been included in this edition of the water account. Care should therefore be taken when

comparing reuse figures between editions in the MINING and MANUFACTURING industries.

For further information on the data sources and methods used to calculate reuse water

use, refer to the Explanatory Notes, paragraph 21.

The use of reuse water has increased almost threefold since 1996–97, although the

volume used is still relatively small. In 1996–97 there were 134,424 GL of reuse water

used in Australia, which made up less than 1% of total water use in that year. By 2000–01

this volume had increased to 516,563 ML, however this still accounted for less than 1% of

total water use. A large proportion of reuse water use in this water account is sourced

from rural/irrigation regional reuse schemes, which reflects better reporting of these

volumes between editions. Reuse water made up 4% of total water supplied by water

providers in 2000–01. This compares to 1% in 1996–97.

I N T R O D U C T I O N
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In 2000–01 almost 100% of reuse water was supplied by the WATER SUPPLY industry

(table 4.12). A total of 511,337 ML of reuse water was supplied, accounting for 4% of the

total water supplied by the WATER SUPPLY industry. This is an increase of 428,899 ML since

1996–97 when reuse accounted for less than 1% of total water supply. The increases in

the volume of reuse water supplied between the reference periods can be attributed to

an increasing trend for water providers to supply more of their wastewater to other users

rather than discharge it. The increases in the volume of reuse water used reported in this

water account are consistent with other sources of reuse water data (ANCID 2001, 2002;

WSAA 2002).

There have been significant investments and improvements in wastewater treatment in

recent years. Water reuse has been identified as one of the most cost-effective ways of

improving water use efficiencies in cities where water resources are constrained

(Dillon 2000). Limits imposed on the discharging of nutrients to receiving waters are also

likely to be a factor for recent increases in reuse water use. For example, the Australian

Government Clean Seas Program, introduced in 1997, aimed to reduce pollution of

coastal, marine and estuarine environments by wastewater discharges through increased

wastewater reuse (National Heritage Trust 2003).

Results show that the contribution that reuse water makes to total water supply is

increasing rapidly in Australia. As a proportion of the total water supplied by the WATER

SUPPLY industry in 2000–01, reuse water was 4% (table 4.12). In 1996–97 reuse water made

up less than 1% of total water supply.

By state and territory, reuse as a proportion of total supply by the WATER SUPPLY industry

has also changed since 1996–97 (table 4.12 and graph 4.1). The most significant change

in the contribution of reuse has been in New South Wales and the Australian Capital

Territory combined, where reuse water made up less than 0.5% of total water supply in

1996–97, compared with over 5% in 2000–01. Similar increases were recorded in Victoria

where use of reuse water was 0.4% in 1996–97 and 4.2% in 2000–01, and Tasmania where

reuse was up from 0.2% in 1996–97 to 1.4% in 2000–01.

SU P P L Y OF RE U S E WA T E R

! In 2000–01 the use of reuse water was highest in New South Wales and the

Australian Capital Territory combined, where 266,963 ML was used (or 52% of all

reuse). This compares to 1996–97 when reuse water use was highest in Queensland,

where 39,545 ML was used (or 29% of all reuse water use)

! Increases in reuse water use were reported in most industries between 1996–97 and

2000–01. The greatest increase was by the AGRICULTURE industry where reuse water

use increased from 38,118 ML in 1996–97 to 423,264 ML in 2000–01.

! Reuse water made up 4% of total water supplied by water providers in 2000–01. This

compares to 1% in 1996–97.

MA I N F I N D I N G S  

c o n t i n u e d
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The use of reuse water has increased substantially between 1996–97 and 2000–01, from

134,424 ML to 516,563 ML (table 4.12).

Table 4.12 shows the volume of reuse water used by the main industry groups by state

and territory for 1996–97 and 2000–01. Increases in reuse water use are shown in some

industries between 1996–97 and 2000–01 (graph 4.2). The greatest increase was by the

AGRICULTURE industry. Use of reuse water has also increased in the MANUFACTURING industry

since 1996–97, despite on-site reuse not being included in the 2000–01 volumes. It is

certain that this increase would have been greater if on-site reuse was included. A

notable increase in use of reuse water was also seen in the WATER SUPPLY industry since

1996–97.

The AGRICULTURE industry was the largest user of reuse water in 2000–01, accounting for

423,264 ML or 82% of all reuse water used in Australia (graph 4.2). The majority of reuse

water used by the AGRICULTURE industry is for application to pastures (45%), although rice

crops were also significant users (29%). Refer to Chapter 5 for more detail on reuse

within the AGRICULTURE industry.

Following the AGRICULTURE industry, the next largest user of reuse water were the OTHER

INDUSTRIES (which include service and administration industries) with 35,859 ML used (or

7% of total reuse water use in Australia), and the WATER SUPPLY industry where 23,056 ML

(or 4% of total reuse water use) was used. Most reuse water used by the OTHER INDUSTRIEs

is applied to golf courses and sporting grounds, while for the WATER SUPPLY industry, reuse

water is usually applied to pastures and other land owned by water providers.

Households used the smallest volume of reuse water in 2000–01 (167 ML) mainly for

watering gardens.

US E OF RE U S E WA T E R

(a) Total Supply = Mains water supply + Reuse water supply.
(b) For Water supply, sewerage and drainage services industry only.
(c) Excludes water provided by other industrial businesses.

NSW/ACT Vic. Qld SA WA Tas. NT

%
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4

6 1996–97
2000–01

REUSE WATER, cont r ibu t ion to tota l supp l y (a ) (b ) (c ) —1996–97
and 2000–01

4.1
SU P P L Y OF RE U S E WA T E R

c o n t i n u e d
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Graphs 4.4 to 4.11 present an industry perspective of reuse water use for each state and

territory in 2000–01. In New South Wales and the Australian Territory combined, the

AGRICULTURE industry was the largest user of reuse water, with almost all reuse water

(240,391 ML) being used for this purpose (graph 4.4). The WATER SUPPLY industry and

OTHER INDUSTRIES made up the majority of the remaining volume with 9,698 ML and

7,522 ML respectively. Water use by OTHER INDUSTRIES is mainly for golf courses and

sporting grounds.

New South Wales and the

Austral ian Capital Terr i tory

NSW/ACT Vic. Qld SA WA Tas. NT

GL

0

100

200

300

REUSE WATER USE, by state and ter r i to r y —2000–014.3

Graph 4.3 presents use of reuse water by state and territory for 2000–01. Of the total

516,563 ML of reuse water used in Australia in 2000–01, New South Wales and the

Australian Capital Territory combined were the largest users (266,963 ML or 52% of all

reuse water used in Australia), followed by Victoria (196,353 ML or 38%). The lowest

volume of reuse water use was in the Northern Territory where 1,154 ML or less than 1%

was used.

(a) Includes Services to agriculture; hunting and trapping.
(b) On-site reuse was included in this industry in 1996–97 and not in 2000–01.
(c) Includes Sewerage and drainage services.
(d) Includes mainly Services and Administrative industries. For more detail refer to Appendix 4.

Agriculture
Forestry and fishing(a)

Mining(b)
Manufacturing(b)

Electricity and gas supply
Water supply(c)

Household 
Other(d)
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REUSE WATER USE, Aust ra l ia —1996–97 and 2000–014.2
US E OF RE U S E WA T E R  

c o n t i n u e d
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Graph 4.6 shows that in Queensland, the largest user of reuse water was OTHER INDUSTRIES

(10,778 ML, or 45% of all the reuse water used in this state). The AGRICULTURE and

MANUFACTURING industries were also significant users of reuse water, with 4,800 ML (20%)

and 4,738 ML (20%) used respectively.

Queensland

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.
(c) Includes mainly Services and Administrative industries. For more detail refer to Appendix 4.

Agriculture
Forestry and fishing(a)

Mining
Manufacturing

Electricity and gas supply

Water supply(b)
Household 

Other(c)

0 50000 100000 150000 200000
ML

REUSE WATER USE, Vic to r ia —2000–014.5

The AGRICULTURE industry was the largest user of reuse water in Victoria in 2000–01

accounting for 165,193 ML (or 84%) of all reuse water used in this state (graph 4.5). The

next largest user of reuse water was the MANUFACTURING industry (10,144 ML or 5%),

followed by OTHER INDUSTRIES (8,408 ML or 4%), and the WATER SUPPLY industry (8,211 ML or

4%).

Victor ia

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.
(c) Includes mainly Services and Administrative industries. For more detail refer to Appendix 4.

Agriculture
Forestry and fishing(a)

Mining
Manufacturing

Electricity and gas supply

Water supply(b)
Household 

Other(c)

0 50000 100000 150000 200000 250000
ML

REUSE WATER USE, New South Wales and Aust ra l i an Capi ta l
Ter r i to r y —2000–01

4.4
New South Wales and the

Austral ian Capital Terr i tory
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In Western Australia, OTHER INDUSTRIES were the largest users of reuse water (5,570 ML or

61%) (graph 4.8). The FORESTRY AND FISHING industry was also a significant user of reuse

water, mainly for forestry (2,959 ML or 32% of total reuse water use in this state). This

represents the largest use of reuse water by the FORESTRY AND FISHING industry of all the

states and territories.

Western Austral ia

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.
(c) Includes mainly Services and Administrative industries. For more detail refer to Appendix 4.

Agriculture
Forestry and fishing(a)

Mining
Manufacturing

Electricity and gas supply

Water supply(b)
Household 

Other(c)

0 2500 5000 7500 10000 12500
ML

REUSE WATER USE, South Aust ra l ia —2000–014.7

The largest user of reuse water in South Australia was the AGRICULTURE industry, with

12,073 ML or 69% of reuse water used in 2000–01(graph 4.7). The next largest users were

OTHER INDUSTRIES (2,619 ML) and the MANUFACTURING industry (1,177 ML).

South Austral ia

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.
(c) Includes mainly Services and Administrative industries. For more detail refer to Appendix 4.

Agriculture
Forestry and fishing(a)

Mining
Manufacturing

Electricity and gas supply

Water supply(b)
Household 

Other(c)
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REUSE WATER USE, Queens land —2000–014.6
Queensland  cont inued
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In the Northern Territory, OTHER INDUSTRIES were the most significant users of reuse water

accounting for 819 ML ( or 71%) of the total 1,154 ML of reuse water used (graph 4.10).

The FORESTRY AND FISHING industry also used a considerable proportion of reuse water in

2000–01 (21% or 241 ML).

Northern Terr i tory

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.
(c) Includes mainly Services and Administrative industries. For more detail refer to Appendix 4.

Agriculture
Forestry and fishing(a)
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Manufacturing

Electricity and gas supply

Water supply(b)
Household 

Other(c)
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REUSE WATER USE, Tasman ia —2000–014.9

The largest user of reuse water in Tasmania was the WATER SUPPLY industry accounting for

758 ML or 49% of the state's reuse water (graph 4.9). The AGRICULTURE industry was the

second largest user of reuse water, with 650 ML or 42% of all reuse water used.

Tasmania

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.
(c) Includes mainly Services and Administrative industries. For more detail refer to Appendix 4.

Agriculture
Forestry and fishing(a)
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Other(c)
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REUSE WATER USE, Weste rn Aust ra l ia —2000–014.8
Western Austral ia
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Although there has been a significant increase in the use of reuse water between

1996–97 and 2000–01, there are several limitations to further increases. These include

public health concerns, social acceptance, availability of expertise and cost of

infrastructure (reuse water is supplied through separate infrastructure to mains water).

In addition, volumes of wastewater that could be used as a source of reuse water are in

low lying areas around cities and the pumping costs associated with delivering this water

often mean that it is not economical to deliver.

Limits to increased use of

reuse water

(a) Includes Services to agriculture; hunting and trapping.
(b) Includes Sewerage and drainage services.
(c) Includes mainly Services and Administrative industries. For more detail refer to Appendix 4.
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Mining
Manufacturing
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Other(c)
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Northern Terr i tory

cont inue d
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(c) Total water supplied = Mains water + Reuse water.
Note: Sums may not necessarily equal totals due to rounding.

— nil or rounded to zero (including null cells)
(a) Water supply, sewerage and drainage services industry.
(b) Includes water supplied by other industries including Mining,

Manufacturing and Electricity and gas supply industries.

0.73.20.21.92.01.80.40.4Proportion of total water supplied (%)(c)

134 4244 4921 12424 0368 37539 54532 50924 342Total

51 9862 91397313 1101 40714 76312 0656 753Other industries(b)
82 4381 57915110 9266 96824 78220 44417 589Water supply industry(a)

Volume per industry (ML)

19 9 6 – 9 7

3.92.11.41.12.91.14.25.3Proportion of total water supplied (%)(c)

516 5631 1541 5519 15217 57223 818196 353266 964Total

5 226——5841 897—2 745—Other industries(b)
511 3371 1541 5518 56815 67523 818193 608266 964Water supply industry(a)

Volume per industry (ML)

20 0 0 – 0 1

Aust.NTTas.WASAQldVic.NSW/ACT

REUSE WATER SUPPLY— 1996–  97 and 2000–  014.11 . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(c) Includes mainly Services and Administrative
industries.

Note: Sums may not necessarily equal totals due to
rounding.

— nil or rounded to zero (including null cells)
(a) Includes Services to agriculture; hunting and

trapping.
(b) On-site reuse water use was included in Mining and

Manufacturing industries in 1996–97.

10031186292418
Proportion of total reuse

(%)

134 4244 4921 12424 0368 37539 54532 50924 342Total

35 4071 1271318 2294 64513 7601 7635 753Other(c)
————————Household

4 339——1 424—2 424492—
Water supply, sewerage &

drainage services

6 912————1 8043 8761 232Electricity & gas supply
4 769—8731 4421 40721525501Manufacturing(b)

41 8112 91310010 786—11 9077 6658 440Mining(b)
3 068——2 108836—12113Forestry & fishing(a)

38 11845220471 4879 62918 1788 305Agriculture

19 9 6 – 9 7

100——2353852
Proportion of total reuse

(%)

516 5631 1541 5519 15217 57223 818196 353266 964Total

35 8598191435 5702 61910 7788 4087 522Other(c)
167——————167Household

23 05694758—9383 3678 2119 689
Water supply, sewerage &

drainage services

4 991———7201062 9541 210Electricity & gas supply
16 536——4671 1774 73810 14410Manufacturing(b)

5 441—————365 406Mining(b)
7 249241—2 95944281 4082 569Forestry & fishing(a)

423 264—65015612 0734 800165 193240 391Agriculture

20 0 0 – 0 1

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

REUSE WATER USE— 1996–  97 and 2000–  014.12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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CHAP T E R 5 WA T E R US E — AG R I C U L T U R E . . . . . . . . . . . . . . . . . . . . . . .

The AGRICULTURE industry used 16,660 GL of water in 2000–01 (table 5.7), making up 67%

of total water consumption in Australia during that period. Water use varied between

crops and between states and territories. New South Wales and the Australian Capital

Territory combined were the largest users of water for agriculture accounting for

7,322 GL or 44% of Australian agricultural water use (graph 5.1).

AG R I C U L T U R E

Water use

! Total water use by the AGRICULTURE industry was 16,660 GL in 2000–01.

! Of the water used by the AGRICULTURE industry 9,132 GL was from self-extracted

sources, 7,105 GL was from mains (e.g. supplied by irrigation authorities) and

423 GL was reuse water.

! As a proportion of Australian water consumption, AGRICULTURE industry water use

accounted for 67% in 2000–01.

! The largest users of water within the AGRICULTURE industry were LIVESTOCK, PASTURE,

GRAINS AND OTHER AGRICULTURE (5,568 GL), COTTON (2,908 GL), DAIRY FARMING (2,834 GL)

and RICE (1,951 GL).

! The area of irrigated agricultural land has increased from 2.1 million hectares in

1996–97 to 2.5 million hectares in 2000–01, an increase of 22%.

! The gross value of irrigated agricultural production amounted to $9.6 billion in

2000–01. (Note: Gross value is not a proxy for the highest value water use).

! As a proportion of the total gross value of agricultural production, irrigated

agricultural production was 28% in 2000–01.

MA I N F I N D I N G S

This chapter examines the use of water within the Australian AGRICULTURE industries.

Water used by agriculture includes water applied through irrigation to crops, pastures, or

fed to livestock, that has been directly extracted from the environment by farmers

(e.g. from bores, on-farm dams, rivers) or by water providers (e.g. irrigation authorities).

It does not include the use of rainwater. Since the AGRICULTURE industry does not use

water in-stream, or supply water to other users, water use is equal to water consumption.

To calculate the amount of water used by the AGRICULTURE industries, the ABS has used

information collected from irrigation authorities, data on water application rates for

crops (ML/ha) from state and territory environment and agriculture contacts, and

irrigated area and livestock numbers from the ABS 2001 Agricultural Census. Additional

detail on the methodology is found in the Explanatory Notes, paragraphs 22, and 33–38.

Water use comparisons with the first water account have not been made in this chapter,

although changes in irrigated areas and irrigated methods have been included. Water use

by agriculture is largely influenced by climatic conditions (see Appendix 1) and this must

be taken into account when assessing changes in water use.

I N T R O D U C T I O N
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The majority of the water used by the AGRICULTURE industry in Australia was self-extracted

(9,132 GL or 55%), with mains water (7,105 GL or 43%) and reuse water (423 GL or 3%)

accounting for the remainder (table 5.8). There was significant variation between the

states and territories (graph 5.3). The use of mains water by the AGRICULTURE industry

(7,105 GL) is in general agreement with the volume of water use by agriculture

(6,545 GL) reported in the ANCID Benchmarking Report for 2000–01 (ANCID 2002). The

difference between the two estimates is due to the ABS estimate including additional

water providers.

Source of water

(a) Includes Livestock, pasture, grains and other agriculture (excluding Dairy farming).

Livestock, etc. (a)

Dairy

Vegetables

Fruit

Grapes

Sugar

Cotton

Rice

0 1000 2000 3000 4000 5000 6000
GL

WATER USE, Agr icu l tu re —2000–015.2

In 2000–01, LIVESTOCK, PASTURE, GRAINS AND OTHER AGRICULTURE was the largest user of water in

agriculture (5,568 GL or 33%), followed by COTTON (2,908 GL or 17%), DAIRY FARMING

(2,834 GL or 17%) and RICE (1,951 GL or 12%) (graph 5.2). LIVESTOCK, PASTURE, GRAINS AND

OTHER AGRICULTURE includes cut flowers, nurseries, turf growing and other commodities for

which disaggregation is not possible owing to the way data were collected in the ABS

2001 Agricultural Census. DAIRY FARMING includes livestock and irrigated pastures and

grains for dairy farming purposes.
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Water use  cont inued
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Map 5.5 shows the proportion of crops and pastures irrigated in Australia, while

table 5.10 shows the area irrigated by crop type for each state and territory. New South

Wales and the Australian Capital Territory combined had the largest area irrigated with

1.1 million hectares or 43% of the total irrigated area. The Northern Territory had the

smallest area of irrigated land (4,000 hectares).

Irr igated land

(a) Includes Livestock, pasture, grains and other agriculture (excluding Dairy farming).

Livestock, etc. (a)

Dairy

Vegetables

Fruit

Sugar

Grapes

Cotton

Rice

0 50 100 150 200
GL

REUSE WATER USE, Agr icu l tu re —2000–015.4

The use of reuse water by the AGRICULTURE industry was 423,264 ML in 2000–01 (table 5.8).

Reuse accounted for 4% of total agricultural water use in Victoria, and 3% in

New South Wales. The largest user of reuse water was the LIVESTOCK, PASTURE, GRAINS AND

OTHER AGRICULTURE industry (191,879 ML), followed by RICE (124,501 ML) and DAIRY FARMING

(51,855 ML) (graph 5.4 and table 5.9). Within LIVESTOCK, PASTURE, GRAINS AND OTHER

AGRICULTURE and DAIRY FARMING, most reuse water was used to irrigate pastures. Reuse water

used by the AGRICULTURE industry includes water from regional reuse schemes, but does

not include on-farm reuse or recycling (see Glossary).

Reuse water
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SOURCE OF WATER, Agr icu l tu re —2000–015.3
Source of water
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Source: ABS 1992; ABS 2001c.

Spray

Drip or micro spray

Furrow or flood

Other
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% of irrigated farms
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USE OF IRRIGAT ION METHODS, by type —1990 and 20005.6

Graph 5.6 shows there has been an uptake of more efficient irrigation methods between

1990–2000. New data on the use of irrigation methods have been collected by the ABS in

respect of 2002–03 and should be available towards the end of 2004.

Irr igat ion methods

The area of irrigated land increased from 2.1 million hectares in 1996–97 to 2.5 million

hectares in 2000–01 (table 5.10), representing a 22% increase in irrigated agricultural

land. There have been increases in the area irrigated for all crops, with the largest

absolute increase being in the area of irrigated cotton from 315,000 hectares in 1996–97

to 437,000 hectares in 2000–01. In percentage terms the largest increase was a 90%

increase in the area of grapes irrigated from 70,000 hectares to 133,000 hectares.
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Estimating the value of agricultural production that results from irrigation is difficult.

This is because water used by crops comes from a variety of sources. In particular,

rainwater, which is not included in the water account, is usually a component of the

water used by irrigated crops, and the timing and location of rainfalls affect the amount

of irrigation water required. Other factors such as evaporation also affect irrigation water

requirements. These factors contribute to regional and temporal variations in the use of

water for irrigation.

In addition, water is not the only input to agricultural production from irrigated land.

Land, fertiliser, labour, machinery and other inputs are also used and to separate the

contribution that these factors make to total production is practically impossible with

current data. Therefore, the estimates of the gross value of agricultural production

presented in table 5.11 attribute all of the gross value of production from irrigated land

to irrigated agricultural production. The gross value of irrigated production should not

be used as a proxy for determining the highest value water uses. Further details on the

methods used to derive the estimates are presented in the Explanatory Notes paragraphs

33 to 38.

The total gross value of irrigated agricultural production in 2000–01 was $9,618 million

(table 5.11). In 2000–01 gross irrigated agricultural production represented 28% of the

gross value of all agriculture production. VEGETABLES were the largest contributor to the

value ($1,817 million or 19%), followed by FRUIT ($1,590 million or 17%) and DAIRY FARMING

($1,499 million or 16%).

Value of irr igated

agricultural product ion
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— nil or rounded to zero (including null cells)

16 660 38170 104221 639565 4601 302 4543 453 9003 724 5767 322 249Total

1 951 160—————26 6761 924 484Rice
2 908 178——2 597—984 531—1 921 050Cotton
1 310 671——123 674—1 185 829—1 169Sugar

729 1373 48380022 641283 6736 296237 892174 352Grapes
802 63235 87610 25764 884160 739107 393209 421214 061Fruit
555 71188649 458110 98664 724103 074130 88995 694Vegetables

8 402 89229 859161 123240 678793 3171 066 7773 119 6982 991 439Total

2 834 4186775 98364 507319 750287 9191 684 974401 219Dairy farming
5 568 47429 79285 140176 172473 567778 8581 434 7252 590 220Livestock, pasture, grains & other

Livestock, pasture, grains, dairy & other

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

WATER USE, Agr i cu l tu re by indust r y —2000–  015.7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

— nil or rounded to zero (including null cells)

16 660 38170 104221 639565 4601 302 4543 453 9003 724 5767 322 249Total

423 264—65015612 0734 800165 193240 391Reuse
7 105 022—14 347284 205273 2341 106 5532 536 9962 889 687Mains
9 132 09570 104206 642281 0991 017 1472 342 5471 022 3864 192 170Self-extracted

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

WATER USE, Agr i cu l tu re by source —2000–  015.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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16 660 381423 2647 105 0229 132 095Total

1 951 160124 5011 692 674133 986Rice
2 908 1782 085404 0902 502 002Cotton
1 310 6711 875753 129555 668Sugar

729 13719 576364 190345 371Grapes
802 63214 825296 557491 250Fruit
555 71116 670117 033422 008Vegetables

8 402 892243 7343 477 3484 681 810Total

2 834 41851 8551 571 8631 210 701Dairy farming
5 568 474191 8791 905 4853 471 109Livestock, pasture, grains & other

Livestock, pasture, grains, dairy & other

MLMLMLML

TotalReuseMainsSelf-extracted

WATER USE, Agr i cu l tu re by indust r y and source —2000–  015.9 . . . . . . . . . . . . . . . . . . . .

(c) In 2000–01, data for SA and Tas. are included in 'Livestock,
pasture, grains, and other agriculture'.

Note: Totals will not equal sums if more than one crop type is
grown on a given area during the reference period.

— nil or rounded to zero (including null cells)
na not available
(a) In 1996–97, data included in 'Livestock, pasture, grains and

other agriculture'.
(b) In 2000–01, data not collected in Qld, SA, Tas. and NT.

2 0572 506468461635116401 073Total

152179—————2177Rice(c)
315437————139—298Cotton(b)
173211——4—208——Sugar(b)

701333185723432Grapes
82116—3818332526Fruit
89116—17914322518Vegetables

1 1751 403—441774138554576Total

na479—176232534067Dairy farming(a)
na924—271151113214509Livestock, pasture, grains and other

Livestock, pasture, grains, dairy and other

'000
ha

'000
ha

'000
ha

'000
ha

'000
ha

'000
ha

'000
ha

'000
ha

'000
ha
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— nil or rounded to zero (including null cells)

9 618493395671 4052 4022 5742 371Total

350—————4346Rice
1 222——1—373—848Cotton

284——5—278—1Sugar
1 3551298268515328225Grapes
1 5903145102235584370223Fruit
1 8172143186248545465228Vegetables

2 99941421912366081 408500Total

1 499—7838126123956178Dairy farming
1 501464153110486452322Livestock, pasture, grains & other

Livestock, pasture, grains, dairy & other

$m$m$m$m$m$m$m$m

Aust.NTTas.WASAQldVic.NSW/ACT

GROSS VALUE OF IRRIGATED AGRICULTURAL PRODUCT ION— 2000–  015.11 . . . . . . . . .

62 A B S • W A T E R A C C O U N T • 4 6 1 0 . 0 • 2 0 0 0 – 0 1

CH A P T E R 5 • W A T E R U S E — A G R I C U L T U R E



CHAP T E R 6 WA T E R US E — M I N I N G AN D MA N U F A C T U R I N G . . . .

! In 2000–01, the MANUFACTURING industry used 866,061 ML or 3.5% of total water use in

Australia during this period.

! The FOOD, BEVERAGE AND TOBACCO industry was the highest user of water in the

MANUFACTURING industry using 241,509 ML of water during 2000–01, followed by the

METAL PRODUCTS (116,840 ML) and MACHINERY AND EQUIPMENT (111,832 ML) industries.

OTHER MANUFACTURING (12,857 ML) used the smallest volume of water within the

MANUFACTURING industry.

Manufactur ing

! In 2000–01, total water use by the MINING industry was 534,273 ML.

! Water consumption by the MINING industry was 400,622 ML in 2000–01, or 1.6% of

total water consumption in Australia during this period.

! The METAL ORE industry was the largest user of water within the MINING industry

(340,999 ML) in 2000–01, followed by COAL MINING (123,860 ML) and OTHER MINING

(50,207 ML).

! Most water used by the MINING industry was in Western Australia (255,140 ML),

followed by Queensland (114,491 ML), New South Wales and the Australian Capital

Territory (90,965 ML), and Tasmania (30,609 ML).

! 49,197 ML of water used by the MINING industry was derived from mains, and

479,636 ML was from self-extracted sources.

! The MINING industry supplied 6,220 ML of mains water to other users.

MA I N F I N D I N G S

Mining

This chapter presents data on water use in the MINING and MANUFACTURING industries.

These industries use water for cleaning, cooling, product movement, and as a raw

material. The MINING and MANUFACTURING industries use water from both mains supply and

self-extracted sources. For the MANUFACTURING industry, water use equals water

consumption. However for the MINING industry, water use does not equal water

consumption, as some businesses use water in-stream or supply mains water to other

users.

Information in this chapter is based on data obtained through surveys of businesses in

the MINING and MANUFACTURING industries (ANZSIC 1101–2949). In the first water account,

water use estimates were derived for these industries using limited data. This edition

uses the results of an ABS survey, resulting in better estimates for these industries in

2000–01.

On-site reuse was included as reuse water in the first edition of the water account, but

has not been included in this edition. On-site reuse volumes are significant within the

MINING and MANUFACTURING industries, but only reuse water that has been supplied

(e.g. from sewage treatment plants) to these industries has been reported for 2000–01.

I N T R O D U C T I O N
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Graph 6.2 presents data for total water use in the MINING industry by state and territory

for 2000–01. Almost half the water used by the MINING industry in 2000–01 was in Western

Australia (255,140 ML). This was followed by Queensland (114,491 ML), New South Wales

and the Australian Capital Territory combined (90,965 ML), and Tasmania (30,609 ML).

Coal mining Oil & gas extraction Metal ore mining Other mining

ML

0

100000

200000

300000

400000

WATER USE, Min ing —2000–016.1

The MINING industry used 534,273 ML, in 2000–01. As shown in graph 6.1, during 2000–01

the METAL ORE MINING industry was the largest user of water within the MINING industry

(340,999 ML), followed by COAL MINING (123,860 ML), OTHER MINING (50,207 ML), and OIL

AND GAS EXTRACTION (19,208 ML).

Water use

The MINING industry consists of five subdivisions; COAL MINING, OIL AND GAS EXTRACTION, METAL

ORE MINING, OTHER MINING, and SERVICES TO MINING industries. The SERVICES TO MINING industry

accounts for a very small proportion of water use (1,985 ML, or less than 0.5% of total

water use in the MINING industry). No state data were available so this subdivision has

been excluded from the water account analysis.

Most water used in the MINING industry is from self-extracted sources. Water is often

obtained from mine dewatering — a process where water is collected on mine sites

through rainfall, run-off and infiltration, and later discharged. Mine dewatering is

considered to be a self-extracted water source for the MINING industry in both water

account publications. In 1996–97, many mining businesses were unable to provide

estimates of the volume of water discharged from mine dewatering processes. However,

by 2000–01 more businesses were able to supply this information, resulting in a

substantial increase in these estimates between 1996–97 and 2000–01.

MI N I N G

! Most water used by the MANUFACTURING industry was in Victoria (248,909 ML) followed

by Queensland (181,433 ML), New South Wales and the Australian Capital Territory

(178,735 ML) and South Australia (85,546 ML).

! The MANUFACTURING industry used 553,700 ML of mains water and 295,825 ML of

self-extracted water.

! The total volume of reuse water used by the MANUFACTURING industry was 16,536 ML.

Of this volume, 8,022 ML was used by the PETROLEUM, COAL AND CHEMICAL PRODUCT

industry, and 5,553 ML was used by the WOOD AND PAPER PRODUCT industry.

Manufactur ing  cont inued
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The total volume of reuse water used by the MINING industry in 2000–01 was 5,441 ML. Of

this, 2,754 ML was used by the METAL ORE MINING industry, while 2,687 ML was used by the

COAL MINING industry (table 6.10). These volumes only include reuse water reported to

have been supplied to the MINING industry (for example from sewage treatment plants),

and do not include on-site recirculation of water.

Reuse water

 Coal mining  Oil & gas extraction Metal ore mining  Other mining

ML

0

100000

200000

300000

400000 Mains
Self-extracted

SOURCE OF WATER, Min ing —2000–016.3

The MINING industry is mostly reliant on self-extracted water, with 90% (479,635 ML) of

total water use derived from this source during 2000–01 (table 6.9). Water use from

mains was 49,196 ML over the same period.

Of self-extracted water used in the MINING industry, the majority was used by the

METAL ORE MINING industry (306,883 ML) then COAL MINING (106,472 ML) and OTHER MINING

(48,419 ML) (graph 6.3). Of water supplied by mains, again the biggest user was the

METAL ORE MINING industry (31,362 ML). This was followed by COAL MINING (14,701 ML) and

OTHER MINING (1,788 ML). The OIL AND GAS EXTRACTION industry used the least self-extracted

water and mains water.

Water source
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WATER USE, Min ing —2000–016.2
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Victoria was the state with the highest water use in the MANUFACTURING industry during

2000–01 with 248,909 ML (graph 6.5).  This was followed by Queensland (181,433 ML),

New South Wales and the Australian Capital Territory (178,735 ML) and South Australia

(85,546 ML).

Food, beverage & tobacco

Textile, clothing, footwear

Wood & paper product

Printing & publishing

Petroleum, coal & chemical

Non-metallic mineral product

Metal product

Machinery & equipment

Other manufacturing

0 50000 100000 150000 200000 250000
ML

WATER USE, Manufac tu r ing —2000–016.4

In 2000–01, total water use in the MANUFACTURING industries was 866,061 ML or 3.5% of

total water use in Australia over this period (table 6.11). As shown in graph 6.4, the

FOOD, BEVERAGE AND TOBACCO industry was the highest user of water within the

MANUFACTURING industry with 241,509 ML used. This was followed by the WOOD AND PAPER

PRODUCT industry (174,851 ML), METAL PRODUCTS (116,840 ML) and MACHINERY AND

EQUIPMENT (111,832 ML) industries. OTHER MANUFACTURING used the smallest volume of water

within the MANUFACTURING industry (12,857 ML).

MA N U F A C T U R I N G

Water use

Water discharged by the MINING industry amounted to 198,937 ML in 2000–01 (table 6.9).

Discharge includes water from mine dewatering processes, as this water is discharged

after use. The highest volume of water discharged was reported for Western Australia

(78,043 ML) which reflects the size of the MINING industry in that state. The MINING

industry in New South Wales and the Australian Capital Territory combined discharged

the next largest volumes of water (44,153 ML) followed by Tasmania (21,706 ML),

Victoria (19,486 ML), Queensland (18,196 ML), the Northern Territory (9,900 ML) and

South Australia (7,454 ML). More information on MINING industry discharges are found in

the flow tables presented in Chapter 2.

Water discharge

Table 6.9 shows the MINING industry also supplies water to other users (mainly

households) in the form of mains water. Total water supplied by the MINING industry to

mains supply was 6,220 ML in 2000–01.

Water supply
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Graph 6.7 shows the PRINTING, PUBLISHING AND RECORDED MEDIA industry had the highest

reliance on mains water (100%) followed by the TEXTILE, CLOTHING, FOOTWEAR AND LEATHER

(98%), MACHINERY AND EQUIPMENT (97%), and OTHER MANUFACTURING (96%) industries. The

FOOD, BEVERAGE AND TOBACCO and MACHINERY AND EQUIPMENT industries used the greatest

volumes of mains water (116,986 ML and 108,442 ML respectively, refer to table 6.12).

NSW/ACT Vic. Qld SA WA Tas. NT

ML
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50000

100000

150000

200000

250000 Mains
Self-extracted

SOURCE OF WATER, Manufac tu r ing —2000–016.6

During 2000–01 the MANUFACTURING industry used 553,700 ML of mains water and

295,825 ML of self-extracted water (table 6.11). Overall, the MANUFACTURING industry was

most reliant on mains water, with 64% of total water intake being derived from this

source in 2000–01. By state and territory, the reliance on mains water for manufacturing

varied (graph 6.6), Victoria being the most dependent on this source (90%), followed by

New South Wales and the Australian Capital Territory combined (83%). The Northern

Territory was the least dependent (only 9% of water intake from mains supply). The

varied reliance on water from self-extracted and mains sources is due to the different

structure and types of MANUFACTURING industries occurring within the states and territories

as well as the availability of different water sources.

Water source
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The total volume of reuse water used by the MANUFACTURING industry in 2000–01 was

16,536 ML. Of this volume, 8,022 ML was used by the PETROLEUM, COAL AND CHEMICAL PRODUCT

industry, and 5,553 ML was used by the WOOD AND PAPER PRODUCT industry (graph 6.8). The

FOOD, BEVERAGE AND TOBACCO industry was another significant user of reuse water, using

1,719 ML in 2000–01. Minor users of reuse water included the TEXTILE, CLOTHING, FOOTWEAR

AND LEATHER (776 ML), MACHINERY AND EQUIPMENT (234 ML), and the NON-METALLIC MINERAL

PRODUCT (233 ML) industries. These volumes only include reuse water reported to have

been supplied to the MANUFACTURING industry (for example from sewage treatment

plants), and do not include on-site recirculation of water.

Reuse water
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SOURCE OF WATER, Manufac tu r ing —2000–016.7

The NON-METALLIC MINERAL PRODUCT industry had the highest reliance upon water from

self-extracted sources (63%), followed by the WOOD AND PAPER PRODUCT industry (53%). The

FOOD, BEVERAGE AND TOBACCO, and the WOOD AND PAPER PRODUCT industries used the greatest

volumes of self-extracted water (122,804 ML and 92,409 ML respectively, refer to  

table 6.12).

Water source  cont inue d
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The volume of regulated discharged by the MANUFACTURING industry was 50,928 ML in

2000–01. However, only regulated discharge from the WOOD AND PAPER PRODUCT industry is

reported. Most wastewater produced by the MANUFACTURING industry goes to sewage

treatment plants rather than being directly discharged by these businesses. Table 6.11

outlines the volumes of regulated discharge by the MANUFACTURING industry by state and

territory for 2000–01, where the highest was reported for Queensland (23,114 ML),

followed by Tasmania (20,430 ML), New South Wales and the Australian Capital Territory

combined (7,022 ML), and Victoria (361 ML). There was no reported discharge by this

industry in South Australia, Western Australia or the Northern Territory.

Regulated discharge
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(d) Total water use = Mains water use + Self-extracted
use + Reuse water use.

(e) Water consumption = Self-extracted use + Mains
water use + Reuse water use - Mains water supply -
In-stream use.

(f) In-stream use is a subset of Self-extracted water
use.

Note: Sums may not necessarily equal totals due to
rounding.

— nil or rounded to zero (including null cells)
(a) Includes water supplied to a user usually through a

non-natural network (piped/open channel or other
carrier) where an economic transaction had occurred
for the exchange of water regardless of method of
delivery.

(b) Includes water extracted directly from the
environment for use.

(c) Excludes water reused on-site (see Explanatory Note
12).

127 430139 35758 0101 0953 64916 05839 247In-stream use(f)
198 9379 90021 70678 0437 45418 19619 48644 153Regulated discharge

6 2201 829—2 144—2 247——Water supplied to mains
400 6224 55721 252194 98612 250108 5957 26651 718Water consumption(e)

534 2736 39930 609255 14013 345114 49123 32490 965Total(d)
5 441—————365 406Reuse(c)

479 6356 09830 583247 88713 18087 86422 85171 171Self-extracted(b)
49 196301257 25316426 62743714 388Mains(a)

Water use

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

WATER USE, SUPPLY AND DISCHARGE, Min ing —2000–  016.9 . . . . . . . . . . . . . . . . . . . . .

— nil or rounded to zero (including null cells)
(a) Includes water supplied to a user usually through a non-natural network (piped/open

channel or other carrier) where an economic transaction had occurred for the exchange
of water regardless of method of delivery.

(b) Includes water extracted directly from the environment for use.
(c) Excludes water reused on-site (see Explanatory Note 12).
(d) Total water use = Mains water use + Self-extracted use + Reuse water use.
Note: Sums may not necessarily equal totals due to rounding.

534 2735 441479 63649 197Total
50 207—48 4191 788Other mining

340 9992 754306 88331 362Metal ore mining
19 208—17 8621 346Oil & gas extraction

123 8602 687106 47214 701Coal mining

Total(d)
Reuse

water(c)Self-extracted(b)
  Mains

water(a)Subd i v i s i on

WATER USE, Min ing by subd i v i s ion and source —2000–  016.10 . . . . . . . . . . . . . . . . . . .
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— nil or rounded to zero (including null cells)
(a) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier)

where an economic transaction had occurred for the exchange of water regardless of method of delivery.
(b) Includes water extracted directly from the environment for use.
(c) Excludes water reused on-site (see Explanatory note 12).
(d) Total water use = Mains water use + Self-extracted use + Reuse water use.
Note: Sums may not necessarily equal totals due to rounding.

50 928—20 430——23 1143617 022Regulated discharge

866 0619 13079 05983 24985 546181 433248 909178 735Total(d)
16 536——4671 1774 73810 14410Reuse water(c)

295 8258 31563 75763 22442 88471 90915 37930 356Self-extracted(b)
553 70081515 30219 55841 485104 786223 386148 368Mains(a)

Water use

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

WATER USE, Manufac tu r ing by source —2000–  016.11 . . . . . . . . . . . . . . . . . . . . . . . . . . .

— nil or rounded to zero (including null cells)
(a) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where an

economic transaction has occurred for the exchange of water regardless of method of delivery.
(b) Includes water extracted directly from the environment for use.
(c) Excludes water reused on-site. (See Explanatory Note 12).
(d) Total water use = Mains water use + Self-extracted use + Reuse water use.
Note: Sums may not necessarily equal totals due to rounding.

866 06116 536295 825553 700Total

12 857—57212 285Other manufacturing
111 8322343 156108 442Machinery & equipment
116 840—51 69865 142Metal products

24 75723315 6308 894Non-metallic mineral products
81 3728 0228 97964 372Petroleum, coal, chemical & other products
48 188—8148 107Printing, publishing & recorded media

174 8515 55392 40976 890Wood & paper products
53 85577649752 582Textile, clothing, footwear & leather

241 5091 719122 804116 986Food, beverage & tobacco

Total(d)Reuse water(c)Self-extracted(b)Mains(a)Subd i v i s i on

WATER USE, Manufac tu r ing by subd i v i s ion and source —2000–  016.12 . . . . . . . . . . . .
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CHAP T E R 7 WA T E R US E — EL E C T R I C I T Y AN D GA S SU P P L Y . . .

In-stream use by hydro-electricity power stations in the ELECTRICITY AND GAS SUPPLY industry

was 47,544 GL in 2000–01 (table 7.6). Including in-stream use, total water use by the

ELECTRICITY AND GAS SUPPLY industry was 49,244 GL (table 7.5). This volume excludes

seawater which is important to the operations of businesses in this industry — only

freshwater is in scope for this publication (see Explanatory Notes paragraph 9).

Excluding in-stream use, total water use by the ELECTRICITY AND GAS SUPPLY industry was

1,700 GL in 2000–01, while total consumption was 1,688 GL (refer to Chapter 2 and

Glossary for definition of water consumption).

EL E C T R I C I T Y AN D GA S

SU P P L Y

Water use

The main findings of this chapter are:

! Including in-stream use, total water use by the ELECTRICITY AND GAS SUPPLY industry in

2000–01 was 49,244 GL.

! Excluding in-stream use, total water use by the ELECTRICITY AND GAS SUPPLY industry was

1,700 GL.

! Water consumption in 2000–01 by the ELECTRICITY AND GAS SUPPLY industry was

1,688 GL, or 7% of total water consumption in Australia.

! Including in-stream use, water use by the ELECTRICITY AND GAS SUPPLY industry was

greatest in Tasmania where 37,405 GL were used. The next largest users were

Victoria (4,479 GL) and New South Wales and the Australian Capital Territory

combined (4,118 GL).

! Self-extracted water accounted for 99.7% (49,116 GL) of total water use (including

in-stream use) by the ELECTRICITY AND GAS SUPPLY industry in 2000–01.

! Regulated discharge (including in-stream use) by the ELECTRICITY AND GAS SUPPLY

industry was 47,681 GL.

MA I N F I N D I N G S

The ELECTRICITY AND GAS SUPPLY industry is a significant user of water, mostly for

hydro-electricity power generation. The water used for hydro-electricity power

generation is not considered a consumptive use. This is because water extracted for use

passes through turbines to generate electricity and is immediately discharged and made

available for downstream users. Therefore, water use for hydro-electricity power

generation is treated differently from other water uses and called in-stream use. In this

chapter, water use will be identified as either including or excluding in-stream water use

(note: this is different from water consumption which is water use, less in-stream, less

water supplied to other businesses). The ELECTRICITY AND GAS SUPPLY industry also supplies a

small amount of water, and this is briefly covered in this chapter.

Information in this chapter is based on data obtained from an ABS census of electricity

generators in the ELECTRICITY AND GAS SUPPLY industry (ANZSIC 3610–3620).

I N T R O D U C T I O N
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The ELECTRICITY AND GAS SUPPLY industry used 4,991 ML of reuse water in 2000–01

(table 7.5). Of this volume, 2,954 ML was used in Victoria, 1,210 ML in New South Wales

and the Australian Capital Territory combined, 720 ML in South Australia, and 106 ML in

Queensland. The other states and territories reported no use. These volumes only

Reuse water
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0 10000 20000 30000 40000
GL
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SOURCE OF WATER (INCLUDING IN-STREAM USE) , Elec t r i c i t y and
gas suppl y —2000–01

7.2

Graph 7.2 shows that virtually all of the water used by the ELECTRICITY AND GAS SUPPLY

industry was from a self-extracted source with 49,116 GL or 99.7% of total use (including

in-stream use). Water use from mains supply accounted for only 123 GL or 0.3% of total

use (including in-stream use). Tasmania used the most self-extracted water (37,405 GL),

followed by Victoria (4,425 GL), and New South Wales and the Australian Capital

Territory combined (4,107 GL).

Water source

(a) Values for South Australia and Northern Territory too low to show on graph.
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WATER USE (INCLUDING IN-STREAM USE) (a) , Elec t r i c i t y and gas
suppl y —2000–01

7.1

Graph 7.1 shows water use (including in-stream use) by the ELECTRICITY AND GAS SUPPLY

industry by state and territory for 2000–01. The largest user was Tasmania, which used a

total of 37,405 GL in 2000–01. The next largest users were Victoria (4,479 GL) and New

South Wales and the Australian Capital Territory combined (4,118 GL).

Water use  cont inued
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Water used in-stream by the ELECTRICITY AND GAS SUPPLY industry is a component of water

discharge. The total volume of discharge by the ELECTRICITY AND GAS SUPPLY industry was

47,681 GL in 2000–01. In-stream use made up 47,544 GL or 99.7% of total discharge

(table 7.6). Graph 7.4 shows regulated discharge and in-stream use by state and territory

for 2000–01.

The ELECTRICITY AND GAS SUPPLY industry in Tasmania discharged 37,405 GL in 2000–01, the

highest volume of any of the states and territories, and in-stream use accounted for all

(100%) total regulated discharge. New South Wales and the Australian Capital Territory

combined discharged 4,053 GL (in-stream use 4,050 GL). Victoria discharged 3,065 GL

(in-stream use 2,943 GL). The lowest volume of regulated discharge was by South

Australia (301 ML), and no regulated discharge was reported in the Northern Territory.

Regulated discharge and

in-stream use
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In 2000–01 the ELECTRICITY AND GAS SUPPLY industry supplied a small amount of mains and

reuse water to other users in the form of mains and reuse water (table 7.6). Mains water

supplied by the ELECTRICITY AND GAS SUPPLY industry was 12,682 ML in 2000–01. Graph 7.3

shows that New South Wales and the Australian Capital Territory combined supplied the

most mains water to other users (8,987 ML), followed by Queensland (3,194 ML). The

industry also supplied reuse water to other users (4,506 ML). Of this volume, Victoria

supplied 2,745 ML, or 61% of total reuse supplied to other users.

Water supply

include reuse reported to have been supplied to the ELECTRICITY AND GAS SUPPLY industry  

(for example from sewage treatment plants or the mining industry), and do not include

on-site reuse of water.

Reuse water  cont inu ed
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7.4
Regulated discharge and

in-stream use  cont inued

76 A B S • W A T E R A C C O U N T • 4 6 1 0 . 0 • 2 0 0 0 – 0 1

CH A P T E R 7 • W A T E R U S E — EL E C T R I C I T Y A N D GA S SU P P L Y



(d) In-stream use is a subset of Self-extracted water use.
(e) Total water use = Mains water use + Self-extracted use + Reuse

water use.
(f) Water consumption = Self-extracted use + Mains water use + Reuse

water use - Mains water supply - In-stream use.
Note: Sums will not necessarily equal totals due to rounding.

— nil or rounded to zero (including null cells)
(a) Includes water supplied to a user usually through a non-natural network

(piped/open channel or other carrier) where an economic transaction
had occurred for the exchange of water regardless of method of
delivery.

(b) Includes water extracted directly from the environment for use.
(c) Excludes water reused on-site (see Explanatory Note 12).

1 687 7786613619 1581 70970 8551 536 15959 200Water consumption(f)
1 700 4606613619 1612 07174 0491 536 29568 187

Total water use (excluding
in-stream use)(d)(e)

49 244 32766137 404 5361 718 2162 0711 521 6544 479 3924 117 797
Total water use (including

in-stream use)(d)(e)

4 991———7201062 9541 210Reuse water(c)
49 116 39966137 404 5001 716 4705951 461 5974 425 3194 107 257Self-extracted(b)

122 937—361 74675659 95151 1199 330Mains(a)

MLMLMLMLMLMLMLML
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WATER USE, Elec t r i c i t y and gas supp ly —2000–  017.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . .

— nil or rounded to zero (including null cells)

47 543 867—37 404 5001 699 055—1 447 6052 943 0974 049 610In-stream use
47 681 239—37 404 5001 699 4853011 459 3623 064 5474 053 044Regulated discharge

4 506——5841 177—2 745—Water supplied as reuse
12 682——33623 1941368 987Water supplied to mains

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

WATER SUPPLY, DISCHARGE AND IN-  STREAM USE, Elect r i c i t y and gas

supp l y —2000–  017.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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CHAP T E R 8 WA T E R US E — RE M A I N I N G IN D U S T R I E S . . . . . . . . . . .

In 2000–01 the total water use by the SERVICES TO AGRICULTURE; HUNTING AND TRAPPING, and the

FORESTRY AND FISHING industries was 3,901 ML and 390,779 ML respectively (table 8.3).

Water use for AQUACULTURE is considered non-consumptive and mostly occurs in-stream,

where water is utilised within a river or stream and immediately discharged. In-stream

use is a component of regulated discharge (it comprises 100% in the case of this industry

during 2000–01). In-stream use by the FORESTRY AND FISHING industry during 2000–01

was 367,756 ML (table 8.5).

SE R V I C E S TO

AG R I C U L T U R E ; HU N T I N G

AN D TR A P P I N G , AN D

FO R E S T R Y AN D F I S H I N G

IN D U S T R I E S

Water use

! Total water use by the remaining industries was 1,226,780 ML in 2000–01.

! Total water use by the OTHER INDUSTRIES was 832,100 ML in 2000–01.

! 76% (632,920 ML) of total water used by the OTHER INDUSTRIES was sourced from

mains, and 20% (163,321 ML) from self-extracted sources in 2000–01.

! The highest volume of water used in 2000–01 by the OTHER INDUSTRIES was in New

South Wales and the Australian Capital Territory combined, which accounted for

30% (253,768 ML) of total water use.

! CULTURAL, RECREATIONAL AND PERSONAL SERVICES industry accounted for 47% (395,049 ML)

of total water use by OTHER INDUSTRIES. This industry made up 80% (131,327 ML) of

OTHER INDUSTRIES total self-extracted use, 37% (231,230 ML) of total mains use, and

91% (32,492 ML) of total reuse water use in 2000–01.

! In 2000–01 total water use by the SERVICES TO AGRICULTURE, HUNTING AND TRAPPING industry

was 3,901 ML, while the FORESTRY AND FISHING industry used 390,779 ML.

! Tasmania accounted for the greatest volume of total water use (including in-stream

water use) by the FORESTRY AND FISHING industry, using 354,640 ML during 2000–01.

MA I N F I N D I N G S

This chapter presents information on water use by industries not already covered in

Chapters 5 to 7. This group includes the SERVICES TO AGRICULTURE; HUNTING AND TRAPPING, and

FORESTRY AND FISHING industries (ANZSIC 0211–0420). It also includes the CONSTRUCTION;

WHOLESALE AND RETAIL TRADE; ACCOMMODATION, CAFES AND RESTAURANTS; TRANSPORT AND STORAGE;

FINANCE, PROPERTY AND BUSINESS SERVICES; GOVERNMENT ADMINISTRATION; EDUCATION; HEALTH AND

COMMUNITY SERVICES; and, CULTURAL, RECREATIONAL AND PERSONAL SERVICES industries, which are

collectively referred to in this chapter as OTHER INDUSTRIES (ANZSIC 4111–9634).

For OTHER INDUSTRIES, water consumption is equal to water use. However the FORESTRY AND

FISHING industry uses water in-stream and as such, water consumption does not equal

water use in this industry.

Information for the industries discussed in this chapter was compiled using a

combination of data provided by the water providers, state and territory regulatory

departments, and ABS surveys.

I N T R O D U C T I O N
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Total water use for the OTHER INDUSTRIES was 832,100 ML in 2000–01 (table 8.6). Table 8.6

shows that 76% (632,920 ML) of water used by the OTHER INDUSTRIES was sourced from

mains in 2000–01, and 20% (163,321 ML) from self-extracted sources. The dependence

on mains sources is expected as most of OTHER INDUSTRIES are service and administration

industries that are located in metropolitan and urban areas that are well serviced by

water providers. A significant volume of total water used was reuse water, which made

up 4% (35,859 ML) of total use in 2000–01.

The highest volume of water used in 2000–01 by the OTHER INDUSTRIES was in New South

Wales and the Australian Capital Territory combined, which accounted for 30%

(253,768 ML) of total use (graph 8.1). Western Australia used 175,183 ML while

Queensland used 171,871 ML. The Northern Territory (21,868 ML) used the least volume

of water by OTHER INDUSTRIES.

OT H E R IN D U S T R I E S

Water use

For information on how water consumption is calculated for the FORESTRY AND FISHING

industry refer to Chapter 2. Total water consumption by this industry was 23,022 ML

during 2000–01 (table 8.3).

Table 8.4 presents data for water use by the SERVICES TO AGRICULTURE; HUNTING AND TRAPPING

industry by state and territory. Western Australia was the state where this industry used

the most water during 2000–01 (2,465 ML), followed by New South Wales and the

Australian Capital Territory combined (690 ML), Tasmania (254 ML), and Queensland

(218 ML). Victoria and South Australia used 176 ML and 67 ML respectively, with the

Northern Territory (32 ML) reporting the least volume of water used by the SERVICES TO

AGRICULTURE industry.

In 2000–01, 71% (2,770 ML) of water used by the SERVICES TO AGRICULTURE; HUNTING AND

TRAPPING industry was from self-extracted sources with 26% (1,027 ML) sourced from

mains supply (table 8.4). A small proportion of total water use was reuse water (104 ML).

Table 8.5 presents data for water use by the FORESTRY AND FISHING industry by state and

territory. Tasmania (354,640 ML) accounted for the greatest volume of water use by this

industry. This volume reflects in-stream use for aquaculture purposes in Tasmania.

Western Australia was also a significant user of water with 16,932 ML used by the industry

in 2000–01. Water use by the FORESTRY AND FISHING industry was similar across the

remaining states and territories, with the Northern Territory using 4,591 ML, Queensland

using 4,302 ML and New South Wales and the Australian Capital Territory combined

using 3,580 ML. South Australia accounted for the least volume of water used by this

industry (1,955 ML).

Table 8.5 shows that almost 97% (378,389 ML) of water used by this industry was from

self-extracted sources in 2000–01, with water from mains sources accounting for only 1%

(5,245 ML). The FORESTRY AND FISHING industry was a significant user of reuse water, which

accounted for 2% (7,145 ML) of total use.

Water use  cont inued
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The FINANCE, PROPERTY AND BUSINESS SERVICES industry was also a significant user of water, with

a total use of 86,345 ML in 2000–01, along with the WHOLESALE AND RETAIL TRADE industry

which accounted for 82,346 ML over the same period. The GOVERNMENT ADMINISTRATION

industry used 56,374 ML. The CONSTRUCTION industry used the least water, with 18,079 ML

in 2000–01.

Construction
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Accommodation, cafes & restaurants

Transport & storage

Finance, property & business services

Government administration

Education

Health & community services

Cultural, recreational & personal services
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WATER USE, Other indust r ies —2000–018.2

Graph 8.2 shows the contributions that the different industries make up of OTHER

INDUSTRIES total water use. The CULTURAL, RECREATIONAL AND PERSONAL SERVICES industry

accounted for 47% (395,049 ML) of total water use by OTHER INDUSTRIES. This industry

made up 80% (131,327 ML) of OTHER INDUSTRIES self-extracted use, 37% (231,230 ML) of

mains use, and 91% (32,492 ML) of reuse water use in 2000–01 (table 8.3). Total water

use by the CULTURAL, RECREATIONAL AND PERSONAL SERVICES industry is comparatively high as

much  water is used to water parks and gardens, golf courses, ovals and other sports

grounds.
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Water use  cont inued
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Table 8.6 shows reuse water use for the OTHER INDUSTRIES. Of the total volume used

(35,859 ML), the CULTURAL, RECREATIONAL AND PERSONAL SERVICES industry accounts for the

majority of reuse water used by the OTHER INDUSTRIES (32,492 ML in 2000–01). Most of the

reuse water used by this industry has been used to water parks and gardens, golf

courses, ovals and other sports grounds. The GOVERNMENT ADMINISTRATION industry was also

a significant user of reuse water, using 1,279 ML in 2000–01. This water has been

reported to be used for defence purposes. The ACCOMMODATION, CAFES AND RESTAURANTS and

the EDUCATION industries used 734 ML and 719 ML respectively in 2000–01. No reuse

water was reported to be used by the CONSTRUCTION industry.

.

Water use  cont inued
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(c) Total Water Use = Mains Water Use + Self-Extracted Use +
Reuse Water Use.

(d) Water consumption = Self-extracted use + Mains water use +
Reuse water use - Mains water supply - In-stream water use.

— nil or rounded to zero (including null cells)
(a) Includes water supplied to a user usually through a non-natural

network (piped/open channel or other carrier) where an economic
transaction has occurred for the exchange of water regardless of
method of delivery.

(b) Excludes water reused on-site (See Explanatory Note 12).

859 0241 226 78043 108544 480639 192TOTAL

832 100832 10035 859163 321632 920Total 

395 049395 04932 492131 327231 230Cultural, recreational & personal services
40 84040 840642 61138 165Health & community services
46 50046 50071910 95534 826Education
56 37456 3741 2794 20050 895Government administration
86 34586 3455685285 437Finance, property & business services
54 75654 7562503 84650 660Transport & storage
51 81151 8117345 28345 794Accommodation, cafes & restaurants
82 34682 34626583381 248Wholesale & retail trade
18 07918 079—3 41414 665Construction

Other industries

26 924394 6807 249381 1596 272Total 

23 022390 7797 145378 3895 245Forestry & fishing
3 9013 9011042 7701 027Services to agriculture; hunting & trapping

Services to agriculture; Forestry and fishing

MLMLMLMLML

Water

consumption(d)Total use(c)Reuse(b)Self-extracted(b)Mains(a)

Rema i n i n g indus t r i e s

WATER USE AND CONSUMPTION, Remain ing indus t r ies —2000–  018.3 . . . . . . . . . . . . .

— nil or rounded to zero (including null cells)
(a) Includes water supplied to a user usually through a non-natural network (piped/open

channel or other carrier) where an economic transaction has occurred for the exchange
of water regardless of method of delivery.

(b) Includes water extracted directly from the environment for use.
(c) Excludes water reused on-site (See Explanatory Note 12).

3 901322542 46567218176690Total 

104—————5252Reuse(c)
2 770—1302 44052——148Self-extracted(b)
1 027321242514218124491Mains(a)

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

WATER USE, Serv i ces to agr icu l tu re ; hunt ing and trapp ing —2000–  018.4 . . . . . . . . . .
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— nil or rounded to zero (including null cells)
(a) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier)

where an economic transaction had occurred for the exchange of water regardless of method of delivery.
(b) Includes water extracted directly from the environment for use.
(c) Excludes water reused on-site (see Explanatory Note 12).
(d) Refers to water discharged after use where that discharge does not match the natural flow regime of the receiving

water body.
(e) This is a subset of Self-extracted water use and Regulated discharge.
Note: Sums may not necessarily equal totals due to rounding.

367 7564 350352 5546 5077932 261717575In-stream use(e)
367 7564 350352 5546 5077932 261717575Regulated discharge(d)

390 7794 591354 64016 9321 9554 3024 7783 580Total

7 145241—2 95944281 3552 517Reuse(c)
378 3894 350353 74213 8569172 2612 687576Self-extracted(b)

5 245—8981179942 013736487Mains(a)
Water use

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

WATER USE, DISCHARGE AND IN-  STREAM USE, Fores t r y and f ish ing —2000–  018.5 . .

(a) Includes water supplied to a user usually through a non-natural network (piped/open channel or other carrier) where
an economic transaction has occurred for the exchange of water regardless of method of delivery.

(b) Includes water extracted directly from the environment for use.
(c) Excludes water reused on-site (See Explanatory Note 12).

832 10021 86823 680175 18337 846171 871147 884253 768Total 

35 8598191435 5702 61910 7788 4087 522Reuse(c)
163 321185 88874 57210 6431 9632 42067 817Self-extracted(b)
632 92021 03117 65095 04124 584159 129137 056178 429Mains(a)

MLMLMLMLMLMLMLML

Aust.NTTas.WASAQldVic.NSW/ACT

WATER USE, Other indust r ies —2000–  018.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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CHAP T E R 9 WA T E R US E — HO U S E H O L D S . . . . . . . . . . . . . . . . . . . . . . .

Data on total water use by the household sector over the period 2000–01 are presented

in tables 9.5—9.8. Table 9.5 summarises total water use in the household sector by state

and territory for 2000–01 including totals for 1993–94 and 1996–97, taken from the first

water account. In 2000–01 the total water used by households was 2,181,447 ML,

increasing from 1,828,999 ML in 1996–97 and 1,703,736 ML in 1993–94. This rise can be

attributed in part to an increase of population (6% nationally from 1993–94 to 2000–01),

and better coverage and reporting in this edition of the water account. Climate plays a

HO U S E H O L D WA T E R US E

Water use

The main findings in this chapter are:

! Total water use by the household sector was 2,181,447 ML in 2000–01 accounting for

8.8% of total water consumption in Australia.  This compares with 1,828,999 ML in

1996–97 where water accounted for 8.2% of total water consumption.

! Total water use by households increased 19% between 1996–97 and 2000–01.

! Of the total volume of water used by households, New South Wales households

used the most water (642,622 ML), followed by Queensland (500,911 ML) and

Victoria (472,266 ML). The Australian Capital Territory (36,601 ML) and Northern

Territory households used the least amount of water (44,586 ML).

! The average household water use for Australia was 115 kL/capita during 2000–01.

! The Northern Territory had the highest average household water use per capita (212

kL/capita), followed by Queensland (137 kL/capita). New South Wales had the lowest

average household water use per capita (101 kL/capita).

MA I N F I N D I N G S

This chapter presents data on water use by Australian households, also referred to as

domestic water use. For the purpose of the water account, water used by households is

defined as any water that is used for human consumption (such as for drinking and

cooking) as well as water used by households for cleaning or outdoors (such as water for

gardens and swimming pools).

Since households do not use water in-stream, or supply water to other users, water use

is equal to water consumption. The information in this chapter is based on data obtained

by the ABS through direct surveys of water providers, and other peak industry bodies

(including the AWA and WSAA). Information on the methodology can be found in the

Explanatory Notes, paragraph 29.

This chapter also includes a section that discusses the prevalence of rainwater tanks in

Australian households, based on data collected in the ABS household surveys and first

presented in the 2001 publication Environmental Issues: People's Views and Practices,

March 2001 (cat. no. 4602.0) (ABS 2001d). Additional information is also available for

New South Wales in 2002 in Domestic Water Use, New South Wales October 2002

(cat. no. 4616.1) (ABS 2003a) and for Western Australia in 2003 in the 2004 electronic

publication Domestic Water Use, Western Australia, (cat. no. 4616.5.55.00) (ABS 2004a).

I N T R O D U C T I O N
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Of the total water used by households in 2000–01, 96% (2,085,768 ML) was supplied by

mains and 4% (95,512 ML) of water was from a self-extracted source (i.e. rainwater tanks

and direct extraction from surface waterways or groundwater).

Graph 9.2 shows that households in Victoria, Western Australia and the Australian Capital

Territory reported little or no use of self-extracted water during 2000–01. The Northern

Territory had the highest percentage of water supplied from a self-extracted source

(46%) followed by South Australia (12%).

Water source
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WATER USE, Househo lds —1996–97 and 2000–019.1

significant role in household water use, explaining some of the differences between

states and territories.

Graph 9.1 shows that New South Wales and the Australian Capital Territory combined

used the largest volume of water for household use (679,223 ML) followed by

Queensland (500,911 ML) and Victoria (472,266 ML).  Household water use increased in

all states from 1996–97 to 2000–01.  The largest percentage increases in household water

use were in Tasmania, followed by South Australia.

Water use  cont inued
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Information in this section is based on data collected in the ABS household surveys and

first presented in the publication Environmental Issues: People's Views and Practices

2001 (cat. no. 4602.0) (ABS 2001d).

As shown in table 9.8, South Australia had the highest number of rainwater tanks in

March 2001 (318,600).  This can be attributed to more people reporting dissatisfaction

with the taste of tap-water in South Australia (ABS 2001d). Victoria (244,700) had the

next highest number of rainwater tanks followed by Queensland (244,000) and

Rainwater tanks

Table 9.7 shows that for all states and territories, the majority of household water was

used for outdoor purposes (44%). Queensland, South Australia, Western Australia and

the Australian Capital Territory all reported using over 50% of the household water for

outdoor purposes. New South Wales used 25% of household water for outdoor purposes

and Victoria reported using 35% outdoors. Indoor use, including bathrooms (20%) and

toilets (15%) accounted for a significant proportion of household water use in Australia.

Nationally, 8% of water used by households (or less than 1% of total water use in

Australia) was used in the kitchen.

Locat ion of use

In comparison Australian households used on average 280 kL of water per year in

2000–01 (table 9.6), with an average of 2.6 persons per household (ABS 2002a). The

Northern Territory had the highest water use (620 kL per household) in 2000–01. This

was followed by Queensland (338 kL per household) and Western Australia (317 kL per

household).  Victoria had the lowest water use per household (247 kL per household)

and then New South Wales (250 kL per household) and the Australian Capital Territory

(301 kL per household).
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WATER USE PER CAPITA , Househo lds —2000–019.3

Australians on average used 115 kL/capita during 2000–01 (graph 9.3). The Northern

Territory reported the highest household water use per capita (212 kL/capita), followed

by Queensland (137 kL/capita) and Western Australia (132 kL/capita). New South Wales

had the lowest per capita water use of household water (101 kL/capita) followed by

Victoria (102 kL/capita) and the Australian Capital Territory (117 kL/capita). Refer to

table 9.6 for more information.

Average water use
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Use of reuse water by households is virtually non-existent in Australia. Current health

legislation and the absence of infrastructure, are among the reasons for the absence of

mains supply of reuse water to households. However, there are several examples of

houses that have on-site grey water recycling capabilities in Australia. This policy is

widely supported by environment agencies and government departments. (For example

see Queensland Water Recycling Strategy Paper, Water Development Plan for

Tasmania and the South Australian State Water Plan 2000). On-site recycling and reuse

is out of scope for this edition of the water account, these volumes are not reported in

this publication.

Reuse water

The actual volume of water from rainwater tanks used by households in Australia is

poorly understood. In the water account, water use from rainwater tanks is included in

the self-extracted component of the estimates.
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PROPORT ION OF HOUSEHOLDS WITH RAINWATER TANKS— March
2001

9.4

New South Wales (236,000). The lowest number of rainwater tanks was recorded in the

Australian Capital Territory (2,500) and the Northern Territory (700).

Graph 9.4 shows the proportion of households with rainwater tanks. South Australia had

the highest proportion of rainwater tanks with 51.8% of households reporting they had a

rainwater tank. This was followed by Queensland (17.5%) and Tasmania (17.2%). The

state or territory with the lowest proportion of households with rainwater tanks was the

Northern Territory, with 1.3% of households reporting that they had a rainwater tank.

Rainwater tanks

cont inue d
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Note: Sums may not necessarily equal totals due to rounding.— nil or rounded to zero (including null cells)

2 181 4471 828 9991 703 73636 60144 58659 287244 567180 606500 911472 266642 623Total
167—————————167Reuse

95 51232 92327 071—20 4456 0183 92521 39112 0362 07429 623Self-extracted
2 085 7681 796 0761 676 66536 60124 14153 269240 642159 215488 875470 193612 832Mains

MLMLMLMLMLMLMLMLMLMLML

2000–011996–971993–94ACTNTTas.WASAQldVic.NSW

AUST.STATE AND TERRITORY 2000–01

WATER USE, Househo lds by source —1993–  94, 1996–  97 and 2000–  019.5 . . . . . . . .

np not available for publication but included in totals where applicable, unless
otherwise indicated

260np598177342228359255np1993–94
2822805851813412363482632531996–97
2803016202853172803382472502000–01

VO L U M E PE R HO U S E H O L D ( k L / ho u s e h o l d )

95np194671268913193np1993–94
102115172691249212496961996–97
1151172121301321231371021012000–01

VO L U M E PE R CA P I T A ( k L / c a p i t a )

Aust.ACTNTTas.WASAQldVic.NSW

WATER USE, Househo lds —per cap i ta and per househo ld —1993–  94, 1996–  97

and 2000–  019.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Note: Data not available for Tasmania and the Northern Territory.

Sums may not necessarily equal due to rounding.
Source: ActewAGL 2003; Day, P. 2003, personal communication; Sydney

Water 2001; Water Corporation 2001; WaterSmart 2001;
Waterwise (n.d.).

100100100100100100100Total

44555050503525Outdoor
858109510Kitchen

13101413101516Laundry
15141113121923Toilet
20161715192626Bathroom

%%%%%%%

Aust.ACTWASAQldVic.NSW

Loca t i on

WATER USE, Househo lds by locat ion of use —2000–  019.7 . . . . . . . . . . . . . . . . . . . . . . .

Source: ABS 2001d

15.72.01.317.210.451.817.513.59.7Proportion of households with rainwater tanks (%)
1155.72.50.732.876.3318.6244.0244.7236.0Number ('000)

Aust.ACTNTTas.WASAQldVic.NSW

RAINWATER TANKS—MARCH 20019.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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In the first edition of the water account, Environmental Allocated volumes were included

in the surface water asset tables. These volumes are defined as the amount of water

allocated to the environment to maintain the river's ecology. A limitation of this

approach for estimating the stock of surface water in Australia is that many allocations for

D I F F E R E N C E S W I T H F I R S T

ED I T I O N

This chapter presents information on Australia's water stocks and water storage

infrastructure. Water stocks are usually divided into surface water and groundwater

resources. The first edition of the water account presented information on water stocks

for Victoria only as, at the time, comprehensive information was not available for the

other states and territories. Widespread data are now available, and some information on

water stocks for all states and territories is presented in this chapter. Data on water

storage infrastructure were not presented in the first water account and the information

presented here is limited to the number and storage capacity of large dams.

The data presented in this chapter represent the most up-to-date information available

on water stocks and have been reviewed by relevant state and territory water

management authorities. Much of the data presented in this chapter is based on the

Australia Water Resource Assessment 2000 (National Land and Water Resources

Audit 2001), which had as its reference year 1998. Data from NLWRA (2001) has been

combined with new data supplied to the ABS by Western Australia and Northern

Territory government water management agencies. Because of the nature of the data and

the way it is compiled (e.g. based on running averages of annual run-off), the use of 1998

data to represent 2000 was considered appropriate by the ABS and relevant agencies

(including the Bureau of Meteorology).

The data have been consolidated to state and territory level in this chapter, but are

available in more detail from the NLWRA web site, or the ABS. Surface water data are

available by surface water management area (SWMA), and groundwater resource

information is available for each of the groundwater provinces. Refer to Appendix 2 and 3

for these boundaries.

Since the first water account, data collection and reporting on Australia's surface water

and groundwater resources has improved. In particular this chapter of the water account

has benefited from the data on water resources compiled in the Australian Water

Resources Assessment 2000 (NLWRA 2001).  In this chapter some comparisons are made

with the 1985 Review of Australia's Water Resources and Water Use (AWRC 1987a;

AWRC 1987b), however because of differences in methodologies and the changing of

boundaries relating to surface and groundwater management units since 1985,

differences must be interpreted cautiously. It is also important to note that data on water

stocks are compiled using calendar years, not financial years. The ABS has not attempted

to adjust the calendar year data on water stocks so that it matches the financial year data

on water supply and use presented elsewhere in this publication.

I N T R O D U C T I O N
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CANBERRA

SYDNEY

HOBART

ADELAIDE

PERTH

MELBOURNE

BRISBANE

DARWIN

MAR per sq km (ML)

500 or more
300 – 500
100 – 300
10 – 100

Less than 10
Data not available*

Note: *Data not available for a range of reasons. Refer to <http://audit.ea.gov.au/anra/water/
docs/state_technical/> for more information.
Source: Adapted from AWRC 1987a; AWRC 1987b; NLWRA 2001.

SURFACE WATER, Mean Annua l Run-o f f (MAR) per sq km, by
river bas in —2000

10.1

Surface water resources are often represented by Mean Annual Run-off (MAR). MAR is

the average annual streamflow passing a specified point (NLWRA 2001) or the maximum

average annual flow observed in a river basin (AWRC 1987a).  In 2000 the MAR for

Australia was 385,923 GL, but the distribution was geographically uneven (map 10.1 and

table 10.9).

WA T E R ST O C K S

Surface water

river basins are not derived on a megalitres per year basis but on passing flows at specific

times of the year. For example, the amount of passing flow allocations for environmental

purposes will not be identified by this approach. In addition, provisions for the

environment in some states and territories are made through changes in licensing and

water management arrangements and not necessarily direct allocation of volumetric

entitlements to the environment. For these reasons, and following consultation with

various state and territory agencies, Environmental Allocated volumes have not been

included in this edition of the water account.

D I F F E R E N C E S W I T H F I R S T

ED I T I O N  c o n t i n u e d
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CANBERRA

SYDNEY

HOBART

ADELAIDE

PERTH

MELBOURNE

BRISBANE

DARWIN

Developed yield as a percent of MAR

10 or more
5 – 10
1 – 5

Less than 1
Not available

Source: Adapted from AWRC 1987a; AWRC 1987b; NLWRA 2001.

SURFACE WATER, Deve loped yie ld as a percen tage of Mean
Annua l Run-o f f (MAR) —2000

10.3

CANBERRA

SYDNEY

HOBART

ADELAIDE

PERTH

MELBOURNE

BRISBANE

DARWIN

Developed yield per sq km (ML)

50 or more
10 – 50
5 – 10
1 – 5

Less than 1
Not available

Source: Adapted from AWRC 1987a; AWRC 1987b; NLWRA 2001.

SURFACE WATER, Deve loped yie ld per sq km, by r i ver
bas in —2000

10.2
Surface water  cont inued
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The volume of groundwater that exists in Australia is not known with certainty. The

volume changes as water percolates through the ground to aquifers (underground water

resources) and through water being extracted (e.g. from bores). Instead of an absolute

measure of groundwater stock, a proxy is used. This is the amount of water that can be

sustainably extracted, referred to as sustainable yield. Sustainable yield is defined by the

NLWRA (2001) as:

Groundwater stocks

Developed yield (also referred to as Economic Allocated volumes) is the average annual

volume of water that can be diverted for use with the existing infrastructure

(NLWRA 2001). The developed yield demonstrates the extent to which surface water

assets are, or can be, used. In 2000 developed yield was approximately 20,870 GL

representing 5% of Australia's MAR.  Map 10.2 and table 10.9 show developed yield, while

map 10.3 shows the developed yield as a percentage of MAR in 2000. Map 10.4 shows the

change in developed yield as a percentage of MAR between 1985 and 2000.

Some of the MAR is used in the period it falls (e.g. the calendar or financial year) but part

of this resource is stored in dams to be used in the future. The amount of water held in

dams is also part of the water stock and this is examined later in the chapter. The

amount of water stored in dams is an important consideration for water managers. For

example, when levels of water fall below average levels then decisions about water

allocation are often made. This was the case recently during the severe drought

conditions experienced in much of Australia after the reference period of this water

account. Many agricultural producers had their water allocations reduced, while water

restrictions were placed on households in many urban areas (see Year Book Australia,

2004 (cat. no. 1301.0)) (ABS 2004b).

CANBERRA

SYDNEY

HOBART

ADELAIDE

PERTH

MELBOURNE

BRISBANE

DARWIN

Percent change

50 or more
25 to 50
0 to 25

–25 to 0
–50 to –25
Less than –50
Not available

Source: Adapted from AWRC 1987a; AWRC 1987b; NLWRA 2001.

SURFACE WATER, Change in deve loped yie ld as a percen tage
of Mean Annua l Run-o f f (MAR) —1985–2000

10.4
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CANBERRA

SYDNEY

HOBART

ADELAIDE

PERTH

MELBOURNE

BRISBANE

DARWIN

Percent of province volume

90 or more
60 – 90
30 – 60
1 – 30

Less than 1
Not available

Source: Data based on NLWRA 2001.

Australian Groundwater Provinces (2000) are based on data provided in 2000 with the 

permission of the Queensland Department of Natural Resources and Mines, Environment ACT, 

NSW Department of Land and Water Conservation, NT Department of Lands, Planning and 

Environment, SA Department of Water Resources, Tasmanian Department of Primary Industries,

Water and Environment, Victorian Department of Natural Resources and the Environment, 

WA Water and Rivers Commission, and the Australian Surveying and Land Information Group.

GROUNDWATER, Percen tage of vo lume in prov ince wi th sa l in i t y
over 1500 mg per L—2000

10.5

Sustainable yield. Level of extraction measured over a specified planning time frame that

should not be exceeded to protect the higher value social, environmental and economic uses

associated with the aquifer.

The NLWRA (2001) estimated the sustainable yield of groundwater in Australia to be

29,173 GL. It is important to note that groundwater is not all of equal quality. In

particular, the concentration of salt dissolved in water varies (map 10.5 and table 10.10).

The level of dissolved salt is important as it determines the potential uses of the water.

The higher the salt level the less suitable the water is for human consumption or

agriculture. Typically, a salinity level of more than 1500 mg/L restricts the use of water for

irrigation. Map 10.5 shows the percentage of groundwater resource in each province

with salinity over 1500 mg/L in 2000. Map 10.6 shows the percentage change of salinity

over 1500 mg/L in these provinces from 1985 to 2000. Salt occurs naturally in Australian

soils but through irrigation and land clearing the levels of salt affected land and water can

increase (see Salinity on Australian Farms (cat. no. 4616.0)) (ABS 2002b).

Groundwater stocks

cont inue d
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There are several dimensions to water assets. The first is the physical availability of water

that was covered in the first part of this chapter under water stocks. Next is the

administrative (e.g. licences and entitlements) and physical infrastructure (dams, pipes,

etc.) that are used to store and deliver water.

Valuing the surface and ground water stocks is not an easy matter. Water is one of the

natural resources that can theoretically be included on the National Balance Sheet. The

ABS already includes three classes of natural resources on the balance sheet: land,

subsoil assets and timber (see Chapter 25, Environment by Numbers: Selected Articles

on Australia's Environment (cat. no. 4617.0)) (ABS 2003b).  A value for water has not yet

been calculated as there are still some theoretical and practical obstacles to developing

an appropriate estimation technique (or techniques).

A large limitation is the lack of appropriate data, but it is also apparent that water is

currently priced to recover costs of water delivery and does not include a price for the

water itself. In many cases, and particularly with rural water providers, the costs of water

delivery are not covered. The National Competition Council reports on water reforms

(NCC 2001a–f) note that most urban water providers are either earning positive rates of

return or are on a path to earning positive rates of return on the water supply

infrastructure, but that rural water providers typically do not. The Productivity

Commission in its report Water Rights Arrangements in Australia and Overseas

(PC 2003, p. 254) mirrored these sentiments.

WA T E R AS S E T S

CANBERRA

SYDNEY

HOBART

ADELAIDE

PERTH

MELBOURNE

BRISBANE

DARWIN

Percent change

50 or more
25 to 50
0 to 25

–25 to 0
–50 to –25
Less than –50
Not available

Source: Data based on AWRC 1987a; AWRC 1987b; NLWRA 2001.

Australian Groundwater Provinces (2000) are based on data provided in 2000 with the 

permission of the Queensland Department of Natural Resources and Mines, Environment ACT, 

NSW Department of Land and Water Conservation, NT Department of Lands, Planning and 

Environment, SA Department of Water Resources, Tasmanian Department of Primary Industries,

Water and Environment, Victorian Department of Natural Resources and the Environment, 

WA Water and Rivers Commission, and the Australian Surveying and Land Information Group.

GROUNDWATER, Percen tage change of sa l in i t y over 1500 mg
per L—1985–2000

10.6
Groundwater stocks
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Source: Adapted from ANCOLD 2001, ActewAGL 2003, NCA 2004.

NSW Vic. Qld SA WA Tas. NT ACT
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WATER STORAGE CAPACITY OF LARGE DAMS— 200110.7

While the value of the water supply and storage infrastructure is a matter of some

debate, the storage capacity of large dams in each state and territory except the

Australian Capital Territory is available from the ANCOLD Register of Large Dams and is

presented in graph 10.7 and table 10.11. Large dams are defined as dams with a crest or

wall height of greater than 15 metres, or as dams with a dam wall height of greater than

10 metres but meeting other size criteria as follows: having a crest more than 500 metres

in length; creating a reservoir capacity of no less than 1,000 ML; the ability to deal with a

flood discharge of no less than 2,000 cubic metres per second; or, being of unusual

design (ANCOLD 2001). Using this definition there are approximately 500 large dams in

Australia with a storage capacity of 84,793 GL. Tasmania (24,340 GL) and New South

Wales (24,814 GL) have the largest storage capacity, while the Australian Capital Territory

(124 GL) and South Australia (261 GL) have the least. Most of Australia's dam capacity

has been built since 1970 (graph 10.8). Dams on farms are estimated to account for

around 9% of water stored in Australia  (NLWRA 2001).

Water storages

One deficiency is the lack of consistent data on the value of the infrastructure that is

used to store and deliver water to users. Data on the value of water storage and supply

infrastructure is publicly available for some water providers, but is not available for all

water providers. In addition, the methods used to estimate values vary. For example, in

some cases a replacement value is used, while in others it is the written down

replacement value. Much of the publicly available information that is available on the

value of water supply infrastructure is found in the reports of ANCID (2002), AWA (2002)

and WSAA (2001). Some information on water pricing is available from these reports and

a selection of this information is presented in  Chapter 11.

WA T E R AS S E T S
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Ideally the water account would present information on the volume of water held in

large dams of each state and territory. Data on dam levels are readily available from the

web sites of many water authorities. For example, data for Victoria for 2000 and the

2000–01 financial year are presented as part of a regular ABS series in State and Regional

Indicators, Victoria (cat. no. 1367.2) (ABS 2001e). However, data were not able to be

obtained for all jurisdictions so are not presented in this publication.

Water storage levels

Source: Adapted from ANCOLD 2001, ActewAGL 2003, NCA 2004.
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20000
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WATER STORAGE CAPACITY OF LARGE DAMS,
Aust ra l i a —1857–2001

10.8
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Source: Adapted from AWRC 1987a, AWRC 1987b, NLWRA 2001.

20 870 27085 20054 3833 542 690856 754750 8083 244 0246 326 2406 010 171
Developed

yield (ML)

385 923 826520 03775 428 20045 582 11343 133 8001 936 800157 208 57620 188 30041 926 000
Mean annual

run-off (ML/yr)

Aust.ACTNTTas.WASAQLDVic.NSW

SURFACE WATER STOCKS—200010.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Note: Sums may not necessarily equal totals due to rounding.— nil or rounded to zero (including null cells)

28674551858211500 mg/L and over
7294935549924279Less than 1500 mg/L

Proportion (%)

29 173 0245 476 4342 530 7727 223 4981 979 1502 693 0503 355 5355 914 584Total sustainable yield

8 192 707322 223178 2303 268 0711 015 145206 0201 948 6181 254 400Total

1 167 668——370 668——797 000—More than 14000 mg/L
2 306 975——841 195761 90062 730200 750440 4005000–14000 mg/L
1 510 518182 917—588 56860029 750707 1331 5503000–5000 mg/L
3 207 547139 306178 2301 467 640252 645113 540243 735812 4501500–3000 mg/L

1500 mg/L and over

20 980 3175 154 2112 352 5423 955 427964 0052 487 0301 406 9174 660 184Total

2 669 924454 972449995 171679 515119 460386 35734 0001000–1500 mg/L
8 093 462287 238766 7051 061 380228 640994 530827 0003 927 969500–1000 mg/L

10 216 9304 412 0011 585 3881 898 87655 8501 373 040193 560698 215Less than 500 mg/L
Less than 1500 mg/L

Volume (ML)

Aust.NTTas.WASAQldVic.NSWLeve l o f sa l i n i t y

SUSTAINABLE YIELD GROUNDWATER, by leve l of sa l in i t y —200010.10 . . . . . . . . . . . .
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Source: Adapted from ANCOLD 2001, ActewAGL 2004, NCA 2004.

84 792 826123 800275 36024 340 34812 207 839260 84810 498 82512 271 62624 814 180Volume (ML)
503438649299997136Number

Aust.ACTNTTas.WASAQldVic.NSW

NUMBER AND STORAGE CAPACITY OF LARGE DAMS— 200110.11 . . . . . . . . . . . . . . . . .
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CHAP T E R 1 1 CU R R E N T AN D EM E R G I N G IS S U E S . . . . . . . . . . . . . . . . .

Water allocated to the environment, or used for environmental purposes, is known as

environmental flows. Environmental flows are considered important for the protection of

the environment and sustainability of water resources. Extensive development of

Australia's water resources since the 1970s through dam construction (see graph 10.8),

with water stored and diverted for agricultural and domestic use, has led to reductions in

water flows. This has resulted in degradation of the natural water resources, adversely

affecting native flora and fauna and natural ecological systems (NLWRA 2001).

It is difficult to accurately measure and compare environmental flows between states and

territories due to the different methods of allocating environmental flows, and because

not all environmental flows are allocated on a volumetric basis. As a result of these data

deficiencies, environmental flows have not been balanced in the water account flow

tables. This may change in future editions as better measuring and reporting of

environmental flows occurs.

This edition presents releases of water for environmental purposes supplied by water

providers in Australia during 2000–01 (see Chapter 3).  In 2000–01 the total reported

volume of environmental flows supplied by water providers was 459,393 ML. Over half of

the water supplied to the environment in 2000–01 was reported in Victoria (253,172 ML).

New South Wales and the Australian Capital Territory combined had the next largest

volume reported (200,528 ML). There were relatively small volumes supplied for

environmental purposes reported by water providers in Queensland, South Australia and

Tasmania (4,462 ML, 873 ML and 358 ML respectively), and none in Western Australia and

the Northern Territory.

The following paragraphs summarise information on environmental flows for each state

and territory. This information has been provided by the relevant agencies in each of the

jurisdictions and outlines, where available, how environmental allocations are made and

the status of environmental flows. There are different legal and administrative

frameworks as well as different natural characteristics across the states and territories,

resulting in differences in terminology and reporting.

EN V I R O N M E N T A L F L O W S

There are a range of issues that will impact on the development of future editions of the

water account. In particular, in 1994 the Council of Australian Governments (COAG)

developed the Water Reform Framework.  The purpose of this framework was to ensure

the environmental sustainability of Australia's water use, as well as the economic

sustainability of the industries dependent on water. Major parts of the reform agenda

included the establishment of clear water property rights, water allocations for the

environment, and ensuring that water flowed to the highest value users. This chapter

briefly examines the last two of these issues. The first has been recently covered by the

Productivity Commission (PC 2003).

I N T R O D U C T I O N
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In Queensland, Water Resource Plans (WRPs) are required for all individual catchments

that have a significant social or ecological value. They are also required for catchments

and major aquifer systems where consumption of water poses a risk to the health of the

water source. The purpose of WRPs is to ensure that the water source is properly

managed — providing a balance between human requirements and the maintenance of

Queensland

The Victorian Water Act 1989 prompted the conversion of existing water rights of

Victorian authorities into clearly defined, separate legal entitlements known as 'bulk

entitlements'. A bulk entitlement (BE) defines the volume of water that an authority may

take from a river or storage, the rate at which it may be taken and the reliability of the

entitlement. Water for the environment is generally provided by placing conditions on

the BE of a consumptive user, for example by requiring a water authority to release a

particular environmental flow regime from a storage. In addition, it is possible for a BE to

be provided for the environment. This is generally done when allocations are required

for wetland watering which need some flexibility of use.

Currently, Victoria is converting previously poorly-defined rights to BEs. During the

conversion of these rights, the operation of the system is reviewed through a negotiation

process between environmental managers, irrigators, water authorities and other groups,

who aim to improve the environmental flow regime where possible. Whilst the BE

conversion process is primarily aimed at clarifying the rights of existing users, in 82% of

these negotiations some improvements to environmental flow regimes have been

achieved (Roberts, C. 2004, personal communication).

Further information can be found on the Victoria's Department of Sustainability and

Environment (DSE) website: <http://www.dse.vic.gov.au>.

Victor ia

In New South Wales environmental flows are allocated under three categories. Firstly

there is environmental health water, where water is allocated for fundamental

environmental health, and must be provided at all times. Secondly, there is

supplementary environmental water which is water that has been committed for a

specific environmental purpose, but under normal circumstances can be used for other

purposes. Finally there are provisions for adaptive environmental water, which is water

granted under a licence for specified environmental purposes.

Water Sharing Plans are integral in determining environmental flow allocations and, in

New South Wales, are prepared according to the Water Management Act 2000. Plans can

be developed for any aspect of water management in a specified water management

area; for example, the management of drainage and floodplains, water sharing and

environmental protection. The plans cover more than environmental flow allocations

depending on the needs of the individual water source.

Thirty-six draft Water Sharing Plans were released for public comment in early 2002. Of

these, 35 were gazetted by the end of February 2003. It is anticipated that the remaining

plan (Hunter regulated river plan) will be gazetted at a later date. The gazetted Water

Sharing Plans come into effect on the 1st July 2004 (DIPNR 2004).

Further information on the Water Management Act 2000 and Water Sharing Plans can be

located on the web site of the NSW Department of Infrastructure, Planning and Natural

Resources (DIPNR): <http://www.dlwc.nsw.gov.au/care/water/sharing/index>.

New South Wales
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The State Water Plan 2000 has set the general policy framework for environmental water

provisions in South Australia. In general, environmental water provisions are not

allocated volumetrically but instead are delivered through licensing arrangements. This

takes into account South Australia’s water resources, many of which are highly variable. A

notable exception is the volumetric allocation for wetlands, along the regulated Murray

River. Arrangements for environmental water provisions are addressed through two

planning processes: catchment water management plans and water allocation plans.

Catchment water management plans are prepared by catchment water management

boards. The plans must identify the water resources and water resource issues within the

area of the relevant board, and identify policies and actions to manage the water

resources. Included within this scope are statutory requirements to identify:

! the health of water dependent ecosystems

! the water needs of these ecosystems

! arrangements for monitoring the health of these ecosystems

! methods for improving the health of these ecosystems.

There are currently eight catchment water management boards covering most of the

State. Six boards have catchment water management plans in operation, and the other

two boards are currently preparing plans.

Water allocation plans are prepared for ‘prescribed’ water resources. There are 16 water

allocation plans in operation. Among other things, water allocation plans must:

! assess the water needs of dependent ecosystems located either within or

downstream of the prescribed resource

! provide for sustainable allocation and use of the available water, including making

environmental water provisions

! set out how water will be allocated to licensed users

! describe how water trading will apply in that area

South Austral ia

aquatic systems. The water source is assessed to ensure that any allocation of water is

within sustainable limits. Generally WRPs apply to catchment rivers, lakes, dams and

springs and also include underground water and overland flow

when necessary(Department of Natural Resources and Mines 2002).

Subject to the WRPs, a Resource Operation Plan (ROP) may also be required. Whilst

WRPs address the government's objectives for a specified water source, ROPs identify

how use of a water resource can be managed whilst also meeting environmental

objectives. Initially the ROPs focus on areas within the catchment where water use is

greatest and are then expanded to include the entire catchment area whilst also

addressing specified issues. These can include water releases from dams, distribution to

users, water trading in catchment areas and environmental flows. Following the

implementation of a ROP the environmental health and other factors of the water source

are monitored to ensure that planning objectives are met.

Currently WRPs have been developed in some coastal areas and south western

catchments, generally where there is high demand for water for human consumption or

where catchments have particular social or ecological values. Further information on

WRPs is located at the Queensland Department of Natural Resources and Mines web site:

<http://www.nrm.qld.gov.au>.

Queensland  cont inued
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The scope of water management in the Northern Territory is defined in The Northern

Territory Water Act 1992. Under the Act, water is allocated within water control districts

as part of the water allocation planning process.  The process integrates demand

requirements and environmental needs for ground and surface water resources

(NCC 2001g). A water allocation plan is established through community consultation,

with two specific aims.  The first aim, and the priority, is allocating water to the

Northern Terr i tory

The Tasmanian Water Management Act 1999 was created to regulate the use and

management of Tasmania's water resources. The Act provides for the creation of Water

Management Plans (WMPs) which assist in the management of specified water resources.

WMPs were also designed to meet a region's identified economic, social and

environmental requirements.  In accordance with the Act, WMPs are to be reviewed at

least once every five years following the adoption of an individual plan. The degree of

complexity of a WMP will depend mainly on three things: the size of the catchment and

the range of uses of the catchment; the extent of interaction or conflict between those

uses and with other catchments; and, community expectations.

WMPs are currently being prepared for catchments where there may be conflict between

commercial water usage and environmental water requirements. Water management

planning and consultation work has commenced, and one plan has been adopted (Great

Forester). For information on the categories and planning process see the Tasmanian

Department of Primary Industries, Water and Environment web site:

<http://www.dpiwe.tas.gov.au>.

Tasmania

In Western Australia there are two distinct methods of allocating water in the planning

and implementation of environmental water provisions for surface and groundwater

systems. The first is allocation by reservation of purpose, which is generally applied at

the regional and subregional scale. This consists of reserving some resources from

development (e.g. wild and scenic rivers or wetland conservation reserves) and assigning

others for development, however this is subject to the determination of appropriate

rules of permit. The second method is allocation by the determination of environmental

water provisions, which is implemented at the resource level in regions that have not

yet been reserved from development. These two methods allow for the development of

the water resource but water use must be regulated within certain limits. The methods

incorporate environmental water provisions and contribute to the maintenance of

environmental standards by satisfying objectives. This includes the maintenance of

wetland levels linked to aquifers or the maintenance of flow regimes downstream of

diversions.

Allocation plans can be made for all types of water resources. More information can be

found on the Water and Rivers Commission web site:

<http://www.wrc.wa.gov.au/using/Water_allocation.html>.

Western Austral ia

! provide for monitoring arrangements.

For more information about the State Water Plan 2000 see the Department of Water,

Land and Biodiversity Conservation web site:

<http://www.dwlbc.sa.gov.au/water/index.html>.

South Austral ia  cont inue d
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This section presents information on the extent of water trading in Australia for the

financial year 2000–01. A synopsis of water trading is provided for the states of New

South Wales, Victoria, Queensland and South Australia where water markets have been

in operation for some time. For each of these states information is provided on the

volume and location of trade as well as the price of trade, where available.  Water trading

is also permitted in Tasmania and legislation for water trading has also been developed

in Western Australia. Currently water trading is mostly limited to trading within individual

states, but interstate trades are being piloted in a section of the Murray-Darling Basin.

WA T E R TR A D I N G

The Water Resources Act 1998 provides a framework for the sustainable management of

the ACTs water resources. The Environmental Flow Guidelines (EFG) and the Water

Resources Management Plan (WRMP) are 'disallowable instruments' under the Act.

Environmental flows are required to ensure that the stream flow and quality of

discharges from all catchments protect the environment, and are allocated as part of the

Territory Plan to protect and sustain significant ecosystems, species and other specific

environmental values of aquatic ecosystems.

To assist in clarifying management goals and techniques, Canberra's aquatic ecosystems

have been classified into four categories:  natural ecosystems; modified ecosystems;

water supply ecosystems and created ecosystems. For each category, a different

approach has been taken when formulating environmental flow guidelines. The EFG,

together with the WRMP, divide the major rivers and streams into major river junctions,

lakes or reservoirs, and establish the water levels that should be maintained for ACT

lakes.

The main purpose of water bodies in ACTs water supply catchments is the provision of

water. The Territory Plan identifies the protection of the aquatic habitat as secondary in

water supply subcatchments. However, even in such catchments, there is a limit to the

allocations provided for, based on sustainability of aquatic ecosystems. For more

information on environmental flows in the ACT, see Environmental Flow Guidelines,

available at:

<http://www.environment.act.gov.au/files/environmentalflowguidelines.pdf> and the

Water Resources Management Plan at:

<http://www.environment.act.gov.au/files.waterresourcesmgmntplan.pdf>.

Austral ian Capital Terr i tory

environment. The second aim involves the allocation of water for consumptive use,

within a sustainable yield after environmental allocations have been made.

Water allocation plans must be reviewed by the water advisory committees, at least every

five years. The water allocation plan for Ti Tree Control District was declared in

September 2002 and is currently being implemented by the water advisory committee.

Water allocation plans are being developed in three other water control districts centred

on Darwin, Katherine and Alice Springs. At the time of the National Competition Policy

(NCP) assessments, there were no intentions to develop plans for the remaining two

water control districts (NCC 2003). It was found that there were no stressed or

over-allocated water resources and it was unlikely that a reduction in water allocations

would be required in the foreseeable future. The National Land and Water Resources

Audit (NLWRA) assessment of Australia's water resources identified that the surface water

diversions within the Northern Territory were within the sustainable yield (NCC 2001g).

Northern Terr i tory  
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Temporary water trading was introduced in Victoria as an experimental measure in 1987.

The Victorian Water Act 1989 made legislative provisions for permanent trading and the

first permanent trades occurred in 1991 (DNRE 2001). Water trading in Victoria consists

mainly of trading between farmers and individual holders of water licences.  The majority

takes place in regulated streams and 90% of all permanent trade is situated in northern

Victoria where most water systems are connected to the Murray River. It is estimated that

6% of total water entitlements have already been traded permanently to a new location in

the 10 years from 1991 to 2001 and it is estimated that, since 1994, between 3% and 8%

of the total volume of water used annually in Victoria has been temporarily traded

(DNRE 2001). The expansion of water trading in Victoria has been encouraged by the

amendment of legislative provisions in 1994, dry weather conditions in the last four to

Victor ia

Water trading in New South Wales is concentrated in regulated water systems.  As with

other states, the majority of water trading occurs on a temporary basis. In New South

Wales, an environmental assessment of all water transfers to a new property for over five

years in duration must be completed. Temporary transfers may only be issued to an

existing water licence holder. In New South Wales demand for water has increased due

to the development of new industries: mining, cool climate vineyards, cherries and olives

(DLWC 1999).

The volume of water permanently and temporarily traded in New South Wales' regulated

water systems is shown in table 11.4. The lowest volume of water transferred on the

temporary market was 353 ML in the Hunter regulated system, and the highest was

191,826 ML transferred temporarily in the Murrumbidgee. For permanent transfers in

New South Wales, the lowest volume traded was 102 ML in the Bega River region, and

the highest 16,944 ML permanently traded in the Lachlan.

In 2000–01 the lowest price for temporarily traded water in New South Wales was $2/ML

in Macquarie and the highest was $100/ML in Gwydir (table 11.5).  Average prices on the

temporary market ranged from $15/ML in the Hunter and Lachlan to $69/ML in Gwydir.

For water traded on the permanent market the lowest price paid was $230/ML at Hunter

and the highest was $1,235/ML in MacIntyre.  Average prices for permanent water trades

ranged from $305/ML in Hunter to $1,235/ML in MacIntyre.

New South Wales

In most states, water entitlements can be traded either permanently or temporarily.

When bought permanently, water entitlements, or water rights, are transferred  to a new

owner, whereas in the temporary market, water entitlements are leased for a specified

period of time, usually one year. Temporary transfers are the most commonly used

method of trading water in Australia and the market depends primarily on seasonal

conditions. The advantages of temporary transfers include the ability to increase and

decrease water allotments as needed, associated tax benefits and reduced costs. Buying

water entitlements on a permanent basis can be a significant financial investment.

Ideally information relating to water trading would be balanced in the flow tables of the

water account including volumes traded between and within river basins and industry

type to monitor the impact of water trading. Currently no comprehensive national

database with this information exists, though as trading becomes more common, the

situation is likely to improve.

WA T E R TR A D I N G

c o n t i n u e d
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During 2000–01, a total of 67,926 ML of water was traded in Queensland (table 11.8). Of

this volume, 275 ML was permanently traded (0.4% of all water traded) under a pilot

scheme conducted in the Mereeba-Dimbulah region of far north Queensland. Although

there was perceived to be a high demand for permanent transfers in this area with the

opening of a new sugar mill, there were only nine permanent trades conducted under

the pilot scheme. Temporary transfers of water represented the bulk of water traded.

These transfers are only available for up to a maximum of 12 months and are only

allowed in regulated rivers, irrigation areas and certain groundwater areas.

Queensland

Source: Northern Victoria Water Exchange, unpublished data.
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WATER POOL PRICES, Greate r Gou lbu rn Zone —1998–200111.1

five years, cap diversions and an increase in farmers' knowledge of the operations of

water markets.

Trends in the permanent water market in Victoria show that water is being traded away

from sheep and cattle grazing towards dairy farming. Over the past few years more water

has been traded for use in horticulture (e.g. avocados, almonds and olives) and pastures

with permanent irrigation infrastructure such as rye. In 2000–01 approximately

22,356 ML of water was permanently traded in Victoria (DNRE 2001). Of the water traded

into Victoria (as shown in table 11.6), the majority (4,032 ML or 32%) was traded

interstate, followed by Sunraysia River Murray with 3,697 ML (28%) and Pyramid-Boort

with 2,673 ML (20%).  The majority of trade out of Victoria was from Turrumbarry with

4,032 ML (30%), followed by Sunraysia River Murray with 2,747 ML (21%) and Central

Goulburn with 1582 ML (12%).

The price of water obtained through temporary trading in Victoria is set through the

pool price. The pool price is halfway between the highest seller price and the lowest

buyer bid (DNRE 2001). Graph 11.1 shows the minimum, maximum and average pool

prices in the Greater Goulburn Zone from 1998–99 to 2000–01. For 1998–99 there were

very high prices early in the season, but when more water was allocated throughout the

season, prices dropped.  In 1999–2000 more water was offered on the market early in the

season as people expected higher prices. Again prices fell throughout the season as

more water became available. In 2000–01 prices remained stable over the season,

although this was attributed to heavy rainfall in spring (DNRE 2001).

Victor ia  cont inue d
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Source: Bjornlund, H. 2002, personal communication.
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11.2

In 1983 South Australia  became the first state in Australia to introduce temporary water

entitlements (Bjornlund & Mackay 1998). All water trading is subject to approval by

regulatory authorities and may be refused based on an assessment of the environmental

impact.  An Irrigation Drainage and Management Plan must be undertaken by the buying

party before trading can occur. This is to ensure that the transfer of water will not

adversely affect the environment, and in particular to prevent increases in water salinity

(Bjornlund 2002, personal communication). Holding licences give people the right to

'hold' a volume of water but no ability to use it. The licence can be converted to a taking

licence by undertaking the appropriate assessments. This simplifies the process

associated with permanent trade because there are no site impacts to assess resulting in

quicker transactions between buyers and sellers.

During 2000–01 a total of 104,663 ML of water was traded in South Australia (table 11.8).

This consisted of 50,787 ML transferred temporarily (49%) and 53,876 ML transferred

permanently (51%). Trading was concentrated in the Murray River area with 45,846 ML

transferred temporarily (90% of all temporary trade) and 40,692 ML traded permanently

(76% of all permanent trade).

As with other states, in particular Victoria, the price of water traded in South Australia

has stabilised over time. The prices presented in graph 11.2 apply primarily to the Murray

River where the majority of trading takes place. In 1997 the price of one megalitre of

water on the permanent market was between $950 and $1,250.  In 1998 the price of

water on the permanent market rose to its highest levels between $1,000

and$1,400 per ML. During 1999 prices dropped to between $950 and $1,150 with a

further reduction in 2000 resulting in prices between $950 and $1,050.

South Austral ia

Most of the water traded temporarily in Queensland was in the central region which

accounted for 43% of all trades or 29,043 ML. There was 14,572 ML traded in the South

region and 13,857 ML traded in the South West region.  In the North region temporary

trading comprised 10,179 ML (15% of total trade).

Queensland  cont inued
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A two-year pilot scheme for permanent interstate water trading involving New South

Wales, South Australia and Victoria started in 1998. In that year the first permanent

interstate trading resulted in 249 ML of water traded from New South Wales to Victoria  

(Young et al. 2000). During the pilot scheme, most of the water traded was 'sleeper

water', that is, water which was not being used by the current licence holder. The

majority of water traded during the pilot scheme went to South Australia where water is

scarcer and hence more highly valued.

There is much complexity involved in trading between states due to differences in

licensing systems and water rights. For instance in Victoria there are high security

licences and once all of these entitlements have been satisfied there is additional 'sales

water' available for trade. In New South Wales there are high and general security

licences and people may hold unused water across years. In South Australia there is a

similar system of high security licences to New South Wales although there are different

legislative provisions concerning the holding of water not attached to land

(Young et al. 2000). Table 11.9 shows the origin and destination of permanent water

trading from 1998–99 to 2000–01, and table 11.10 shows the estimated value of

permanent trade during the pilot period.

A total of 15,235 ML of water was traded permanently interstate between 1998–99 and

2000–01. The majority of water was traded from Victoria to South Australia with 7,593 ML

(50%), followed by New South Wales to South Australia with 6,681 ML (44%).  Only small

percentages of trade were recorded from South Australia to Victoria, from New South

Wales to Victoria and from South Australia to New South Wales.

The price of permanent water traded from September 1998 to September 2000 ranged

from $1,000/ML to $1,150/ML (Young et al. 2000). There were 24 purchases of water of

volumes less than 99 ML estimated to be worth $823,830 and 21 purchases of water

between 100 ML and 499 ML estimated at $3,834,600. Six transactions involving

purchases of 500 ML or more were worth over $5 million.  Overall the estimated value of

permanent trading during the pilot scheme was $9,927,330 (table 11.10).

Graph 11.3 shows the net water trade between Victoria, New South Wales and South

Australia. During 2000–01 a total of 14,174 ML of water was traded into South Australia

during the pilot scheme. During the same period there was a net loss of 6,217 ML water

traded from New South Wales and 7,954 ML from Victoria through trading.

Interstate water trading
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Source: Murray-Darling Basin Commission, adapted from unpublished data.
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— nil or rounded to zero (including null cells)
Source: Department of Land and Water

Conservation, unpublished data.

44 422579 638Total
102—Bega River

—34 735Lower Darling
3 556128 846NSW Murray
3 558191 826Murrumbidgee
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32154 963Gwydir
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VOLUME OF WATER TRANSFERS, New South Wales , by regu la ted sys tem

—2000–  0111.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

— nil or rounded to zero (including null cells)
Source: Murray Irrigation and Water Exchange, unpublished data.
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Note: Sums may not necessarily equal totals due to
rounding.

Source: Adapted from the Department of Natural Resources
and Environment 2001.

— nil or rounded to zero (including null cells)
(a) Total trade is trade within Victoria, plus the average of

trade into and trade out of Victoria.
(b) To Sunraysia/out of Goulburn Murray Water category is

a subset of the other districts/waterways and should
not be added to the total.

——4 7705 795—3 745
To Sunraysia/out of Goulburn

Murray Water(b)

——22 35613 2659 07913 295Total

0.20600 0001 205—900610Urban, incl. coal fired electricity
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0.09117 044111886014Macalister district
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1.7319 568339364157—Nyah & Tresco
0.0773 13350——99First Mildura Irrigation Trust
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Note: Sums may not necessarily equal totals due to rounding.
Source: Department of Natural Resources and Mines,

unpublished data.
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— nil or rounded to zero (including null cells)
Note: Sums may not necessarily equal totals due to rounding.
Source: Department of Water Resources, unpublished data.
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Source: Adapted from Murray-Darling Basin Commission,
unpublished data; Young et al. 2000.

. . not applicable
— nil or rounded to zero (including null cells)
Note: Sums may not necessarily equal totals due to rounding.

100.015 23593.714 2741.62494.7713Total

0.7100. .. .——0.7100South Australia
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2000–  0111.9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(a) Based on average price data from
survey of purchasers (n=23, average
price of $1.05/KL)

(b) For New South Wales, Victoria and
South Australia only.

Source: Young et al. 2000.
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2 118 9003500 to 999
3 834 60021100 to 499

823 830240 to 99

Estimated

value ($)

No. of

purchases

Si ze of

pu r chase

(ML )

EST IMATED VALUE OF WATER TRADED (a) (b ) —1998–  99 to 1999–  200011.10 . . . . . .
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EX P L A N A T O R Y NO T E S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

7    Supply and use tables provide the framework to link core components of the

national accounts to physical information. Physical data are presented in supply and use

tables in Chapter 2, some linkages to economic data are also made. Links to economic

data are also presented in other chapters.

RE L A T I O N S H I P BE T W E E N

EN V I R O N M E N T A L AC C O U N T S

AN D NA T I O N A L AC C O U N T S

5    The water account was developed using the System of Integrated Environmental and

Economic Accounting (SEEA). SEEA was first published by the United Nations (UN) in

1993 (UN 1993a) and was revised recently (UN 2003). SEEA is a complement to the

System of National Accounts (SNA) 1993 (UN 1993b). Environmental accounts extend

the boundaries of the SNA framework to include environmental resources, which occur

outside the production and asset boundaries typically measured in the SNA.

6    Measures of water stocks/assets utilising the framework used in the Water Resources

Assessment 2000 (NLWRA 2001) are presented in Chapter 10. Currently three

environmental assets are included on the National Balance Sheet — timber, land and

subsoil assets (see Chapter 25, Environment by Numbers: Selected Articles on

Australia's Environment (cat. no. 4617.0)) (ABS 2003b). These environmental assets

provide important raw materials to the economy (e.g. timber for housing, minerals for

manufacturing) and can be valued. Environmental asset accounts include the amount

(volume and/or value) of resources available and changes within a given time period due

to both human and natural causes (e.g. growing and harvesting of tree plantations and

forest fires). Other environmental assets, including water, could be theoretically added

to the National Balance Sheet but currently it is not possible owing to some data

limitations and unresolved conceptual issues.

EN V I R O N M E N T A L

AC C O U N T I N G FR A M E W O R K

1    The water account is one of the physical accounts produced by the ABS as part of an

environmental accounting program. It consists of supply and use tables (collectively

referred to as flow tables) as well as information on water stocks and other related issues.

The aim of the water account is to integrate data from different sources into a

consolidated information set making it possible to link physical data on water to

economic data, such as those in Australia's national accounts.

2    Environmental accounts can facilitate a range of issues that include:

! a broader assessment of the consequences of economic growth

! the contribution of sectors to particular environmental problems

! sectoral implications of environmental policy measures (e.g. regulation, charges and

incentives).

3    One use of environmental accounts is that by linking together physical data and

economic data in a consistent framework it is possible to undertake scenario modelling.

Issues that could be modelled include assessing the efficiencies in different sectors of the

economy and the environment, and resource implications of structural change.

4    In compiling the water account, the ABS has accessed readily available data on water

resources from various government and non-government organisations and aggregated

these data. The project did not duplicate existing data collection activities, but tied

together industry, regional and state and territory data into a single system showing the

supply and use of water within the Australian economy.

I N T R O D U C T I O N

11 4 A B S • W A T E R A C C O U N T • 4 6 1 0 . 0 • 2 0 0 0 – 0 1



13    Data have come from a range of ABS surveys as well as state, territory and local

government agencies, water authorities and industry organisations.

14    The main ABS surveys used were:

! 2000–01 Agricultural Census

! 2000–01 Environment Management Survey (of mining and manufacturing industries)

! 2000–01 Water Supply Survey (of water providers not covered by water industry

association surveys, mentioned below)

! March 2001 Monthly Population Survey

! Data requests of selected industries, namely: ELECTRICITY AND GAS SUPPLY; PAPER, PRINTING

AND PUBLISHING; and WOOD AND WOOD PRODUCTS.

15    Other ABS data sources were used, including statistics from the ABS Census of

Population and Housing (1996 and 2001), Labour Force Surveys as well as publications

such as Zoos, Parks and Gardens Industry, Australia, 1996–97 (cat. no. 8699.0) (ABS

1998).

16    State and territory government agencies supplying data were:

! In New South Wales, the Environment Protection Agency, Department of Land and

Water Conservation and New South Wales Agriculture. In particular, the 2000–01

NSW Water Supply and Sewerage Performance Comparisons (DLWC, 2002) was

used.

Data sources

10    Comprehensive coverage for the supply table was obtained. For the use tables

coverage included the majority of users, with an estimation of minor users undertaken.

11    Coverage for both supply and use tables includes the following:

! individuals and companies that directly extract water from surface water and

groundwater for their own use (e.g. domestic, industrial, commercial or rural use)

! individuals and companies that use water supplied by water providers for domestic,

industrial, or other uses

! water providers who extract water from surface water and groundwater sources, and

supply it on to customers for use (e.g. domestic, industrial, or other use). The

majority of water providers are categorised in WATER SUPPLY, SEWERAGE AND DRAINAGE

SERVICES industry (ANZSIC group 370) but others, and notably local governments, also

provide water

! water providers who may also provide reuse water to their customers; other large

organisations who treat water and make it available for subsequent reuse; other

large organisations who discharge water directly to the environment (e.g. power

stations, mines); and major in-stream water users, for example aquaculture and

hydro-electricity generation, where this information was available.

12    Items not covered by the supply and use tables include:

! the reuse of water on-farm or on-site

! non-point or diffuse discharges

! the impact of stormwater infiltration into the sewerage reticulation system.

Coverage

8    Chapter 2 aggregates all available quantitative data (volumetric) in terms of the

supply and use of water within the Australian economy for the financial year 2000–01.

Supply and use tables illustrate the economic use of water and include self-extracted,

mains, and regulated discharge (including in-stream use) and reuse water by various

industries. Chapters 3–9 provide a more detailed assessment of different industries'

water use.

9    The use of salt water (including water from estuaries) for power generation and

other industrial uses, although measurable and reported, is not included in the supply

and use tables. This is because the scope of the water account includes freshwater and

desalination reported by water providers.

WA T E R SU P P L Y AN D US E —

CH A P T E R S 2– 9

Scope
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18    These notes are intended as a general guide to the methods used in calculating

estimates of water supply and use. For more detail on these method please contact the

Director, Environment and Energy Statistics, Australian Bureau of Statistics.

19    Supply and use tables integrate data from a wide range of sources. The majority of

the water supply and use data collected either directly or indirectly by the ABS tended to

be from decentralised sources in most states and territories. This is because a majority of

the distribution is managed by either local governments or privatised water authorities.

The data that were collected have been collated to a uniform standard and aggregated to

a state and territory level.

20    For water supply, a complete list of water providers in 2000–01 was compiled from

information supplied by state and territory regulatory departments, industry bodies, and

other water providers. There were 479 water providers identified during 2000–01, and

410 were contacted by the ABS for information.

21    Through either direct survey by the ABS or via industry associations, water

providers supplied information on:

! Volume of water extracted from the environment and/or the volume of water

received from another water provider (this information was used to reconcile total

supplies and avoided the double counting of water volumes).

! Volume of water supplied to particular industries (e.g. AGRICULTURE, MINING,

MANUFACTURING) and for household use.  Irrigation/rural water providers also reported

irrigated area by crop types. This information was reconciled with water use as

reported by water users. It also enabled the calculation of coefficients  (e.g. ML per

employee) for industries for which there was little or no recent data on water use.

! Losses and water discharges by location. Where losses could be split between

customer meter errors and system water losses, the system water losses were

considered to be a form of use by the water providers. Customer meter errors were

not attributed to water providers, but rather as a form of use by their customers.

Methods for Calculat ing Water

Supply and Use

! In Victoria, the Department of Natural Resources and Environment.

! In Queensland, the Department of Natural Resources and Mines and the

Environment Protection Agency (EPA). In particular the EPA survey of water

providers and recycled water users (unpublished data) was used.

! In South Australia, SA Water and the Department of Environment, Heritage, and

Aboriginal Affairs.

! In Western Australia, the Water and Rivers Commission and Office of Water

Regulation.

! In Tasmania, the Department of Primary Industries, Water and Environment.

! In the Northern Territory, the Department of Lands, Planning and Environment.

! In the Australian Capital Territory, Environment ACT.

(Note that some agencies have undergone restructures and name changes since

2000–01.)

17    Surveys conducted by industry associations as well as annual reports of water

providers were used. They include:

! WSAA Facts —Australian Urban Water Industry report (WSAA 2002).

! AWA Performance Monitoring Report 2000–01—Australian Non Major Urban

Water Utilities (AWA 2002).

! ANCID Australian Irrigation Water Benchmarking Report for

2000–01 (ANCID 2002).

! Annual and/or environmental reports for 2000–01 for various water providers (lists

of those that provided a water supply or sewerage service were collected from state

and territory agencies and industry contacts).

Data sources  continued
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! Specific locations of water extraction (and the majority were able to readily provide

this information). These results are not presented due to confidentiality reasons.

! Volume of reuse water supplied to particular industries (e.g. AGRICULTURE, MINING,

MANUFACTURING). The most significant customer details including names, addresses

and volumes used were also collected from these water providers. Reuse customer

details were used to code them to a particular industry (using ANZSIC classification)

and volumes of reuse water used assigned accordingly. Remaining 'unassigned'

volumes were then distributed using the characteristics of the assigned reuse water

for each state and territory. 'Unassigned' reuse water made up only 1% of total reuse

water nationally. For Queensland, these data were augmented by an unpublished

Queensland EPA state-wide survey of water service providers and recycled water

users. For all other states and territories, these data were supplimented using reuse

water customer details in each state and territory. Water reuse volumes have not

been imputed where a water provider did not provide reuse water volumes for any

reason.

! Mains water supplied to households as well as the population served. Where

information was not available for mains supplied to households, state and territory

level coefficients based on average kilolitre use per person, were used.

22    For AGRICULTURE:

! Mains water use was the amount supplied to the agricultural industry by water

providers.

! Self-extracted water use by agriculture was determined by applying regional water

application rates (ML/ha) to the area of irrigated crops. This information was

obtained from water supplier surveys and state and territory or industry contacts.

The amount of mains water used was subtracted and the remainder assumed to be

self-extracted water use.

! In New South Wales, running long-term average application rates used to convert

irrigated hectares to ML by the New South Wales Department of Land and Water

Conservation, were used. These may not necessarily reflect actual water applied to

certain crops in some areas of the state in 2000–01.

! Reuse water usage includes water used from regional reuse schemes.

23    For MINING and MANUFACTURING:

! Mains water use was the amount supplied to the mining and manufacturing

industries by water providers.

! Self-extracted water use and water discharge was determined by an ABS survey of

these industries (the 2000–01 Environment Management Survey) with additional

surveying of WOOD AND PAPER PRODUCTS and PAPER, PRINTING AND PUBLISHING industries.

! Mine dewatering was assumed to be self-extraction by the mining industry in all

states. The water is usually utilised on-site or subsequently discharged.

24    For ELECTRICITY AND GAS SUPPLY:

! Mains water use was the amount supplied to the ELECTRICITY AND GAS SUPPLY industries

by water providers.

! Self-extracted and in-stream water use, and discharge were determined by an ABS

survey of these industries.

25    For other industry sectors estimates of water use were derived using information

supplied by water providers, limited data collected by the ABS and the development of

coefficients.

26    AQUACULTURE (ANZSIC 0420) was not in scope of the 2001 Agricultural Census. Water

use estimates for the AQUACULTURE industry were developed using water use coefficients

(i.e. ML per employee developed from water provider customer information, data from

the 1993–94 and 1996–97 water account, and ABS employment data). These estimates

were balanced with information from licensing databases and water providers.

Methods for Calculat ing Water

Supply and Use  continued
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34    The ABS 2001 Agricultural Census collected information on the production of over

120 commodities, and collected the area of irrigated land in eight categories: pastures,

rice, other cereals, vegetables, grapes, fruit (including nuts), sugar, and other crops. The

ABS also collects and publishes data on the value of principal agricultural commodities

produced (ABS 2001f). By using these primary data sources, estimates of the value of

irrigated agricultural production were made. These estimates have built on the method

used in the first water account and are comparable with those estimates.

Method of calculat ion

33    The gross value of irrigated agricultural production was estimated using data from

the ABS 2001 Agricultural Census as well as other ABS collections and administrative data

used to calculate the value of agricultural commodities produced (see Agricultural

Commodities, Australia, 2000–01 (cat. no. 7121.0) (ABS 2002c) and Value of Principal

Agricultural Commodities Produced, Australia, Preliminary, 2000–01 (cat. no. 7501.0))

(ABS 2001f).

GR O S S VA L U E OF I R R I G A T E D

AG R I C U L T U R A L PR O D U C T I O N

— CH A P T E R 5

Data sources

30    Data sources for the water account originate from a range of sources with a variable

degree of consistency and reliability. Data suppliers were requested to provide an

indication of the reliability of the data provided, although comprehensive data were not

obtained from all respondents.

31    All water supply, mains use and reuse information was collected by the ABS or

industry surveys and the estimates can be used with a high degree of confidence.

32    Data on self-extracted water use were compiled from a range of sources and the

degree of confidence that can be attached to these estimates varies by sector.

! For WATER SUPPLY, SEWERAGE AND DRAINAGE SERVICES, ELECTRICITY AND GAS SUPPLY, MINING and

MANUFACTURING industries estimates were based on ABS surveys and can be used with

a high degree of confidence.

! For agriculture, ABS data from the 2001 Agricultural Census were used in

conjunction with information on regional water application rates for different crops.

As such, these estimates can be used with a moderate degree of confidence.

! For other industries a limited amount of survey data was available and estimates

were mostly based on coefficients of water use. These estimates can be used with a

moderate degree of confidence.

! For households, self-extracted water use was based on coefficients of water use and

can be used with a moderate degree of confidence.

Data qual i ty and rel iabi l i ty

AQUACULTURE industry water use is considered to be in-stream water use for the purpose of

the water account, and therefore net water consumption by this industry is calculated

differently to other industries (the same as ELECTRICITY AND GAS SUPPLY industry).

27    PARKS AND GARDENS (ANZSIC 9239). Water use figures for this industry were derived

using ML per employee data. These estimates were balanced with information from

licensing databases and water providers.

28    ZOOLOGICAL AND BOTANIC GARDENS (ANZSIC 9231). Estimates of water use were

calculated by developing a ML per employee coefficient from data contained in the

publication Zoos, Parks and Gardens Industry, Australia, 1996–97 (cat. no. 8699.0)

(ABS 1998). As no businesses in this ANZSIC were reported in water supplier customer

information, all water used by this industry was assumed to be self-extracted.

29    Household water use;

! Mains water use was the amount supplied to households by water providers.

! Self-extracted water use by households was calculated by applying average state and

territory kilolitre use per person coefficients and applying this to the population

known not to be served by water providers (which was determined by subtracting

the population served by water providers from the total population in each state or

territory).

Methods for Calculat ing Water

Supply and Use  continued
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39    Most of the data presented in Chapter 10 is drawn from the Australian Water

Resource Assessment 2000 (NLWRA 2001). The NLWRA (2001) consolidated data from a

variety of sources which are referenced in that publication. The ABS updated these data

for Western Australia and the Northern Territory as well as confirming that the data for

other jurisdictions were the latest available. Because the data are based on long term

measures of water availability, the Bureau of Meteorology has advised that data from the

NLWRA (2001) fairly represents the long-term water availability in 2000.

40    Information on the storage capacity of large dams was from the ANCOLD Register

of Large Dams (ANCOLD 2001).

ST O C K TA B L E S  —  CH A P T E R

10

Data sources

35    Different methods were used for different commodities, with the method used

dependent on the nature of the commodity and the availability of data. For rice, 100% of

the gross value of agricultural production was attributed to irrigation. For cotton, the

volume of the production from irrigated land was collected directly via the ABS 2001

Agricultural Census. This volume was then applied to the 'farm gate' price for cotton in

the respective states.

36    For the remaining commodities, two general methods were used to determine the

value of irrigated agricultural production.

! Method 1. The area of the commodity that was irrigated was divided by the total

area of the commodity (i.e. irrigated plus non-irrigated area) and multiplied by the

total value of the commodity produced. This method has an underestimation bias as

it is likely that commodities grown on irrigated land will be more productive

(e.g. tonne/ha) than the same commodity grown on non-irrigated land.

! Method 2. The percentage of agricultural establishments (i.e. farms) that are

irrigated within particular ANZSICs was determined and this percentage applied to

the total gross value of the particular commodities produced by that ANZSIC. This

method is likely to overestimate the value of irrigated production as not all

production on all irrigated farms is from irrigated land. Therefore some dryland

production will be included in the estimates.

37    The simple average of these methods was used to determine the value of irrigated

production for vegetables, fruit (including nuts), grapes, other pastures and sugar. The

second method was used to determine the value of milk production from dairy pastures

because survey data conducted by the Victorian Dairy Industry Authority (2000), and

Armstrong et al. (1998) indicated that where a dairy farm was irrigated, nearly all milk

production can be attributed to irrigation.

38    Method 1 was used to determine the value of other cereals as investigations of the

data revealed that irrigated area made up only a small fraction of the production area on

most farms. As such, attributing all production from irrigated farms to irrigation was

likely to lead to a large overestimate of irrigation production. For other crops, a

combination of methods was used. All of the value of nurseries was attributed to

irrigation, whereas the value of 'all other crops (n.e.i.)' was attributed using the

percentage of 'other crop and plant growing (n.e.c.)' that was irrigated.

Method of calculat ion

continued
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AB B R E V I A T I O N S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

National Land and Water Resources AuditNLWRA

National Competition PolicyNCP

National Competition CouncilNCC

numberno.

not elsewhere includedn.e.i.

not elsewhere classifiedn.e.c.

megalitreML

mean annual run-offMAR

millimetremm

milligrammg 

litreL

kilolitrekL

Input-Output Industry GroupIOIG

Input-Output Commodity CodeIOCC

industry gross value addedIGVA

input-outputI-O

hectareha 

groundwater management areaGMA

gigalitreGL

Gold Coast City CouncilGCCC

Environmental Protection AgencyEPA

Environmental Management SurveyEMS

Environmental Flow GuidelinesEFG

Department of Sustainability and EnvironmentDSE

Department of Natural Resources and EnvironmentDNRE

Department of Land and Water ConservationDLWC

Department of Infrastructure, Planning and Natural ResourcesDIPNR

Council of Australian GovernmentsCOAG

Bureau of MeteorologyBoM

bulk entitlementBE

Australian Water Resources CouncilAWRC

Australian Water AssociationAWA

AustraliaAust.

Australian and New Zealand Standard Industrial ClassificationANZSIC

Australian National Committee on Large DamsANCOLD

Australian National Committee on Irrigation and DrainageANCID

Australian Government Publishing ServiceAGPS

Australian Capital TerritoryACT

Australian Bureau of StatisticsABS

million dollars$m

thousand'000
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yearyr

Water Services Association of AustraliaWSAA

water resource planWRP

Water Resources Management PlanWRMP

water management planWMP

Western AustraliaWA

VictoriaVic.

United NationsUN

TasmaniaTas.

surface water management areaSWMA

System of National AccountsSNA

System of Integrated Environmental and Economic AccountingSEEA

Senate Environment, Communications, Information Technology and the
Arts Reference Committee

SECITARC

South AustraliaSA

resource operation planROP

QueenslandQld

Productivity CommissionPC

Northern TerritoryNT

New South WalesNSW
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APP E N D I X 1 CL I M A T E CO N D I T I O N S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Nationally, data from the Bureau of Meteorology indicates that average annual rainfall

was greater during 2000–01 (see A1.1) than that experienced during 1996–97. The

La Niña climate pattern redeveloped over the second half of 2000, lessening during

autumn 2001. In accordance with this pattern, many areas of Australia had a wet year,

particularly in the north of the continent.

The year 2000 was the second wettest year since 1900, with average annual rainfall of

714 mm, but most of this rainfall occurred in north-west and central Australia. In

contrast, southern Victoria and Tasmania experienced a dry year, punctuated by wet

intervals which were insufficient to end a long-running spell of rainfall deficiencies since

1996.

The second half of 2000 was generally warmer and drier than normal as La Niña waned.

Drought conditions developed along east Australia, with rainfall deficiencies in

south-east Queensland and north-east New South Wales.

Over summer, restrengthening of La Niña resulted in a return to cool, wet conditions

over most of the country. Heavy monsoonal rain fell in north-west Queensland and the

Northern Territory. But by April, rainfall was below average apart from some heavy falls in

northern South Australia. These dry conditions continued into the winter of 2001.

The major patterns across Australia over the 2000–01 financial year in comparison with

the climate of 1996–97 are as follows:

! dry winter and summer in New South Wales, with higher average annual rainfall than

1996–97, but due to a few heavy rainfall events

! dry year in Victoria, continuing the long-running dry spell since 1996

! dry winter in Queensland, but heavy monsoonal rain over summer contributing to

higher average annual rainfall than 1996–97

! generally a similar average annual rainfall in South Australia compared to 1996–97,

but drier winter and summer, although heavy rainfall events were experienced in

autumn

! drier winter than 1996–97 in Western Australia, with winter wet season starting late

and finishing early, but generally similar average annual rainfall

! dry year in Tasmania, with decreased summer rainfall

! higher average annual rainfall in the Northern Territory compared to 1996–97 due to

heavy monsoonal rains over summer, but winter was drier.

Source: Bureau of Meteorology 2001.

GE N E R A L CL I M A T E

CO N D I T I O N S
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Source: Bureau of Meteorology 2004.

AUSTRAL IAN RAINFALL ANALYS IS , (mm) —1 Ju ly 2000 to 30 June 2001A1.1
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APP E N D I X 4 IN D U S T R Y CL A S S I F I C A T I O N CO R R E S P O N D E N C E . .

(b) Excluding Private households employing staff (ANZSIC 9700).
(c) Household and Environment do not correspond with ANZSIC industry

classifications.

. . not applicable
(a) Services to mining (ANZSIC 1511 to 1514, 1520) included in Mining

total.

. .. .. .. .Environment(c)

. .. .. .. .Household(c)
9111 to 9634911 to 96391 to 96(b)P, QCultural, recreational & personal services
8611 to 8729861 to 87286 to 87OHealth & community services
8410 to 8440841 to 84484NEducation
8113 to 8200811 to 82081 to 82MGovernment administration
7111 to 7869711 to 78671 to 78J,K,LFinance, property & business services
6110 to 6709611 to 67061 to 67ITransport & storage
5710 to 5740571 to 57457HAccommodation, cafes & restaurants
4511 to 5329451 to 53245 to 53F,GWholesale & retail trade
4111 to 4259411 to 42541 to 42EConstruction
3701 to 370237037DWater supply, sewerage & drainage services
3610 to 3620361 to 36236DElectricity & gas supply

2911 to 2949291 to 29429COther manufacturing
2811 to 2869281 to 28628CMachinery & equipment
2711 to 2769271 to 27627CMetal products
2610 to 2640261 to 26426CNon-metallic mineral products
2510 to 2566251 to 25625CPetroleum, coal, chemical & associated products
2411 to 2430241 to 24324CPrinting, publishing & recorded media
2311 to 2339231 to 23323CWood & paper products
2211 to 2262221 to 22622CTextile clothing, footwear & leather
2111 to 2190211 to 21921CFood, beverage & tobacco
2111 to 2949211 to 29121 to 29CManufacturing

1411, 1419 to 1420141 to 14214BOther mining
1311 to 1317, 131913113BMetal ore mining

120012012BOil & gas extraction
1101 to 110211011BCoal mining
1101 to 1520110 to 15211 to 15BMining(a)
0301 to 0420030 to 04203 to 04AForestry & fishing
0211 to 0220021 to 02202AServices to agriculture; hunting & trapping

of Class 0121, 0122, 0169 
Rice component only01201ARice

016201601ACotton
011401101AGrapes

0115 to 011901101AFruit
016101601ASugar
011301101AVegetables
013001301ADairy farming

of Class 0121, 0122, 0169 
All except Rice component012, 01601A 

0141 to 0142, 0151 to 0159014 to 01501A 
0111 to 0112, 0123 to 0125011 to 01201ALivestock, pasture, grains & other agriculture

0111 to 0169011 to 01601AAgriculture

ClassGroupSubdivisionDivision

ANZSIC

Wate r Accoun t Indus t r y Group i ng s

CORRESPONDENCE, Water Account Indus t r y Group ings wi th ANZSICA4.1
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GL O S S A R Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Loss of water from evaporation and by plant transpiration.Evapotranspiration

Water allocated to the environment or for environmental purposes.Environmental flows

An information system and framework that links the economic activities and uses of a
resource to changes in the natural resource base, thus linking resource use with the
System of National Accounts.

Environmental account

The volume of water that is diverted from the mean annual run-off for economic
activities on a sustained basis. (See Developed Yield).

Economic allocated volume

An activity or process involving or resulting in a financial transaction.Economic activity

Average annual volume of surface water that can be diverted utilising both existing
infrastructure and potential infrastructure under the ultimate level of development,
taking no account of environmental water requirements (from NLWRA 2001).

Divertible Yield

Volume of water diverted from a stream or aquifer on a sustained basis to supply water
for rural, urban and industrial usage. Includes diversions undertaken by a water
authority, private company or a group of individuals authorised to act as a water supply
authority.

Diversion

Average annual volume of surface water that can be diverted for use with existing
infrastructure. Developed yield represents the portion of the divertable yield that is
currently available for use (from NLWRA 2001).

Developed Yield

Desalination is a process where salt is removed from water with a high salt content
(usually seawater but sometimes other brackish water) to make it suitable for use
(usually for consumption, but sometimes for industrial purposes).

Desalination

The area of land determined by topographic features within which rainfall will contribute
to run-off at a particular point. The catchment for a major river and its tributaries is
usually referred to as a basin.

Catchment

A specified volume of water that can be extracted from a waterway by water authorities.Bulk entitlements

An entity functioning as a store of value:

i) over which ownership rights are enforced by institutional units, individually or
collectively; and

ii) from which economic benefits may be derived by its owner by holding it, or using it,
over a period of time.

The economic benefits consist of primary incomes derived from the use of the asset and
the value, including possible holding gains/losses, that could be realised by disposing of
the asset or terminating it.

Asset (economic)

A geologic formation which is capable of holding water and through which water can
percolate. Aquifers are capable of yielding quantities of groundwater for economic
activities.

Aquifer

AUSTRALIAN AND NEW ZEALAND STANDARD INDUSTRIAL CLASSIFICATION (ANZSIC) provides a
classification of businesses by type of activity. The classfication has four levels from
division (1 digit code which is the broadest), subdivision (2 digit code), group (3 digit
code) and class (4 digit code which is the finest level of classification).

ANZSIC
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Water discharged to the environment that is spread out over a wide area, e.g. agriculture
discharges are where water is not discharged from a single point.

Non-point source discharge

A systematic summary of national economic activity (both flows and balances). At a
detailed level they show a statistical picture of the structure of the economy.

National Accounts

A process whereby run-off and rainfall is collected at mining sites and the water is usually
reused for mining processes.

Mine dewatering

One million litres.Megalitre

The definition of mean annual run-off (MAR) is dependent on the run-off regime for each
river basin. However, generally it is the maximum average annual flow observed in the
river basin (AWRC 1987a).

Mean Annual Run-off (MAR)

Mains water is water supplied to a user often through a non-natural network (piped or
open channel), and where an economic transaction has occurred for the exchange of
this water. The majority of mains water tends to be supplied by the water supply
component of WATER SUPPLY, SEWERAGE AND DRAINAGE SERVICES (ANZSIC group 3701). The water
supply component consists of units mainly engaged in storage, purification or
distribution of water by pipeline or carrier. It also includes the operation of irrigation
systems that supply water to a farm and the supply of steam and hot water.

Mains Water

The maximum volume of water available to the holder of the licence to extract water.Licensed allocations

One thousand litres.Kilolitre

The process of making decisions about when to irrigate and how much water to apply to
an irrigated crop to maximise net returns.

Irrigation scheduling

The use of freshwater in situ (e.g. within a river or stream). Can include recreation,
tourism, scientific and cultural uses, ecosystem maintenance, hydro-electricity and
commercial activities, and dilution of waste. The volume of water required for most
in-stream uses cannot be quantified, with the exception of hydro-electricity generation.

In-stream use

A compilation method which provides a description of the inter-industry flows of goods
and services within the economy, and the structure and interrelationship of industries.

Input-output

Represents the value added by an industry to the intermediate inputs used by the
industry.

Industry gross value added
(IGVA)

A measure of the unduplicated gross product of an industry, defined as gross output
minus intermediate inputs, plus indirect taxes less subsidies.

Industry gross product (IGP)

Areas where there is a broad uniformity of hydrogeological and geological conditions
with reasonably uniform water-bearing characteristics.  The provinces are split into zones
of predominantly sedimentary or fractured rocks.

Groundwater province

Zones within groundwater provinces that are either independent or mutually dependent
aquifer systems, the zones are geographically independent and are locations where
management may be needed to control groundwater extraction.

Groundwater management
areas (GMA)

Average volume of water extracted from the groundwater system each year on a
sustainable basis. In ARWC (1987a) it is measured as Total Divertible Resource and in the
future it will be measured as sustainable yield.

Groundwater assets

Water occurring below the ground's surface.Groundwater

Refers to the gross value of commodities produced. It is the value placed on recorded
production at the wholesale prices realised in the market place.

Gross value

One thousand million litres.Gigalitre

General term used in environmental accounting for a framework which presents
information on the physical flows of resources throughout the economy. Flow accounts
published for water include supply and use tables.

Flow accounts
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The average volume of water that could be diverted from a basin each year on a
sustained basis.

Surface water assets

The amount of water declared by the governing body to be available to a water user.Surface water allocations

Water flowing or held in streams, rivers and other wetlands in the landscape.Surface water

The limit on potentially divertable surface water that is allowed to be diverted from a
resource after taking account of environmental volumes and making provision for
environmental water needs (from NLWRA 2001).

Sustainable Yield (under
sustainable flow regime)

Infrastructure used to remove sewage (wastewater).Sewerage

(see wastewater)Sewage

The System of National Accounts (SNA) is an international framework which can be used
to develop a comprehensive, consistent and flexible set of macro-economic accounts.

System of National Accounts
(SNA)

Stock tables for water depict the annual average surface and groundwater resources
available in Australia for economic and environmental use. These are based on long term
averages of the resources available. Measurements of water assets are made at two points
in time which represent the opening and closing stocks. If possible, this should include a
component breakdown into allocated resources (for economic and environmental use)
and unallocated resources.  The definitions used may vary due to state and territory
practices and can include the potential sustainable yields/bulk entitlements/allocations.

Stock tables

See self-extracted water.Self supplied water

Water extracted directly from the environment for use (including rivers, lakes,
groundwater and other water bodies). Some of this water is then distributed via a water
provider to others.

Self-extracted water

SEEA is the System for Integrated Economic and Environmental Accounting. It is a
framework used to develop environmental accounts by integrating environmental
information into an accounting framework. The SEEA publication provides the
conceptual basis for developing a framework to describe the interrelationship between
the natural environment and the economy.

SEEA

Presence of salts in soil or water.Salinity

The amount of rainfall which actually reaches a storage or stream.Run-off

The area drained by a stream and its tributaries where surface run-off collects. In an area
of uncoordinated drainage, drainage patterns define a basin.

River basin

There are multiple interpretations of the term 'reuse water'. In the water account, reuse
water refers to wastewater that may have been treated to some extent and used again
without first being discharged to the environment. It excludes water reused on-site, for
example on-farm water reuse, or water constantly being recycled within a manufacturing
plant.

Reuse water

Volume of water returned (after use for economic purposes) to a stream or water body,
that is available for subsequent withdrawal.

Return flow

Water discharged after use where that discharge does not match the natural flow regime
of the receiving water body. For example, wastewater discharged into a river, ocean or
land outfall by a sewerage service provider is considered a regulated discharge. Water
discharged from a household is not considered to be a regulated discharge because it is
usually discharged into a sewerage system.

Regulated discharge

The median price in a list of what buyers and sellers are willing to pay for water. It is
halfway between the highest seller price and the lowest buyer bid (DNRE 2001).

Pool price

A stationary source of water discharged to the environment, e.g. sewerage outfall point.Point source discharge
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See Total water use.Water use

The process of buying and selling water entitlements, where entitlements can include
water supplied as part of a licence, allocation or other entitlement.

Water trading

Surface and groundwater resources available in Australia for economic and
environmental use (see Stock tables).

Water stocks

A formally established, or legal, authority to take water from a water body and to retain
the benefits of its use. Rights may be attenuated in a number of ways and are referred to
in different jurisdictions as licenses, concessions, permits, access entitlements or
allocations (Productivity Commission 2003).

Water right(s)

The physical, chemical and biological measures of water.Water quality

Collecting and using water from a catchment's surface.Water harvesting

An individual's ongoing right to access water.Water entitlement

Water consumption is equal to mains water use plus self-extracted water use plus reuse
water use minus mains water supplied to other users minus in-stream use (where
applicable).

Water Consumption

Include the value of the water, the value of the licences and entitlements as well as the
water supply and storage infrastructure.

Water assets

Allocation refers to the volume of water allocated for use either within or external to the
surface water management area by way of licensing arrangements and formal
entitlements to water (from NLWRA 2001).

Water allocation

Any water which has been used at least once and cannot be used again without being
treated.

Wastewater

Total water use is equal to mains water use plus self-extracted water use plus reuse water
use.

Total water use

Defined as the average annual volume of water, using current technology that can be
removed from developed or potential groundwater sources on a sustained basis without
causing adverse effects or long term depletion of storages. See Groundwater assets
definition.

Total Divertible Resource
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