
CHAPTER 15

WATER RESOURCES, SEWERAGE AND DRAINAGE

WATER RESOURCES
Official Year Book No. 51, pages 228-31, contains a description of recent developments in the
measurement of Australia's water resources. For information concerning general, descriptive and
historical matter see also Year Book No. 37, pages 1096-1141.

An article on droughts in Australia appeared in Year Book No. 54, pages 991-6.
For further details on geographical and climatic features determining the Australian water pattern,

see the chapter Climate of Australia; and on the generation of hydro-electric power, see the chapter
Electric Power, in this issue.

Water resources and their management
Geographic background

General. Water resources are determined by rainfall, evaporation and physical features including
soil, vegetation and geology. Chapter 2, Climate of Australia, contains a detailed description of the
climatic features of the country. A brief description of the landforms appears in Year Book No. 61,
pages 25-27. In assessing Australia's water resources, dependability and quality of supply must be
considered, as well as amount.

Topography. The major topographical feature affecting the rainfall and drainage patterns in
Australia is the absence of high mountain barriers; features range from sloping tablelands and
uplands along the east coast Main Divide through the low plain and marked depression in the interior
to the Great Western Plateau.

Drainage. Only one-third of the Australian land mass drains directly to the ocean, mainly on the
coastal side of the Main Divide and inland with the Murray-Darling system. With the exception of
the latter, most rivers draining to the ocean are comparatively short and account for the majority
of the country's average annual discharge.

The interior lowlands exhibit endoreic drainage patterns and surface drainage is totally absent
from some arid areas of low relief.

Climate. Australia's large area (7.7 million square kilometres) and latitudinal range (3,700
kilometres) have resulted in climatic conditions ranging from the alpine to the tropical. Two-thirds
of the continent is arid or semi-arid, although good rainfalls (over 800 mm annually) occur in the
northern monsoonal belt under the influence of the Australian-Asian monsoon and along the
eastern and southern highland regions under the influence of the great atmospheric depressions of
the' Southern Ocean. The effectiveness of the rainfall is greatly reduced by marked alternation of
wet and dry seasons, unreliability from year to year, high temperatures and high potential evaporation.

Settlement. The availability of water resources controls, to a large degree, the possibility and
density of settlement; these, in turn, influence the quality of the water through production and disposal
of waste. Most early settlements were established on the basis of reliable surface water supplies
and, as a result, Australia's population is concentrated along the coast, mainly in the comparatively
fertile, well-watered east, south-east and far south-west.

As settlement spread into the dry inland grazing country, the value of reliable supplies of under-
ground water was realised. Observations of the disappearance of large quantities of the rainfall
precipitated on the coastal ranges of eastern Australia eventually led to the discovery of the Great
Artesian Basin which has become a major asset to the pastoral industry.

For further information on the influence of water resources on the spread of settlement in Australia
see Year Book No. 61, page 860.
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Surface supplies
Distribution and volume. As described above, permanent rivers and streams flow in only a small
part of the continent. The average annual discharge of Australian rivers has been assessed at 343 x 10"
cubic metres, of which 157 x 10* cubic metres is measured discharge and the remainder is estimated.
This is small in comparison with river flows on other continents. In addition, there is a pronounced
concentration of runoff in the summer months in northern Australia while the southern part of the
continent has a distinct, if somewhat less marked, winter maximum.

Variability of flow. Even in areas of high rainfall, large variability in flow means that, for local
regional development, most streams must be regulated by surface storage. However, in many areas
evaporation is so great that storage costs are high in terms of yield. Extreme floods also add greatly
to the cost of water storage, because of the need for adequate spillway capacity.

Potential development. Over 80 per cent of all water used in Australia is surface water. This quantity
is about 14 x 10° cubic metres a year and-represents about 11 per cent of the possible usable surface
water available in Australia; it does not include the amount diverted for hydro-electric power
generation and other purposes which does not affect the quantity of water available. However, the
great variability of river discharge, high evaporation and lack of sites for storage on many catch-
ments l imit potential development. As an indication of the severity of the problem, Australia's
runoff is estimated at 13 per cent of rainfall compared with 40 per cent in North America and Europe,
36 per cent in South America and Asia and 24 per cent in Africa, with the complementary figure
representing the evaporation and transpiration percentage. There is, however, considerable scope
for greater efficiency in water use.

Groundwater supplies
Groundwater is more important than surface water in about 60 per cent of the country. Australia's
estimated annual groundwater recharge is 72 x 10* cubic metres, and annual groundwater usage is
estimated at nearly 3 x 10" cubic metres or about 18 per cent of Australia's total water usage.

An indication of the variability in quality and quantity of Australia's groundwater resources is
given in the map sheets accompanying the Australian Water Resources Council's publication,
Groundwater Resources of Australia (1975).

Groundwater is divided according to its occurrence in the three main classes of aquifer:
(i) Shallow unconsolidatedsediments comprise alluvial sediments in river valleys, deltas and basins;

aeolian (windblown) sediments which generally occur in coastal areas; and lacustrine (lake) sediments.
These sediments are often highly permeable and porous. Permeability and porosity may vary
markedly according to orientation. Unconsolidated aquifers of this group generally occur at depths of
less than 150 m and are often readily accessible to sources of water for recharge. Marked seasonal
variations in water level are common.

(ii) Sedimentary rocks are generally made up of consolidated sediments. The aquifers owe their
porosity to small voids between the grains which are often well compacted and cemented. They
often cover significant areas, being continuous and of appreciable thickness. Rock strata usually dip
quite gently. Nevertheless, over the full extent of the larger sedimentary basins, aquifers may reach
great depths. Areas where recharge takes place may be small in relation to the extent of the aquifers.
Water quality in individual aquifers may be quite good and fairly uniform over large areas. Some
sediments contain a number of permeable and impermeable layers, creating a vertical sequence of
separate aquifers, and water quality may vary greatly between them.

(iii) Fractured rocks comprise hard igneous and metamorphosed rocks which have been subjected
to disturbance and deformation. Aquifers resulting from the weathering of any rock type are also
included in this group. Water is transmitted mainly through joints, bedding planes, faults, caverns,
solution cavities and other spaces in the rock mass.

The quality of groundwater varies considerably and sources are subject to pollution in much the
same way as surface supplies. Locally, groundwater has also been polluted by poor drilling techniques
which allow contamination of fresh or lower salinity waters by more highly saline waters, and also
by the discharge of industrial wastes into underground drainage bores. The Port Phillip Basin has
the problem of discharge of industrial and domestic waste underground, and in the Western Port
Basin there has been control of groundwater withdrawal since 1968 to prevent overdraft and salt-
water intrusion.
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For further details on the sources of groundwater and a table of the principal water-bearing
basins in Australia, see Year Book No. 61, pages 865-6. A map showing the extent of known artesian
basins throughout Australia is shown on page 273 of Year Book No. 48.

Drainage divisions and the conjunctive use of surface and groundwaters
Groundwater and surface water have, in the past, tended to be viewed as separate resources because
of their modes of occurrence, assessment and development. They are complementary components
of the hydrologic cycle and in any assessment of the water resources of a region are not necessarily
additive.

To promote a unified approach, river basins or groups of river basins have been adopted as the
primary units of assessment. The Review of Australia's Water Resources, 1975 (Department of
National Resources, Australian Water Resources Council, A.G.P.S., Canberra) contains a summary
of the 244 river basins grouped into twelve divisions, together with a map showing the divisions.
(See below.)

The conjunctive approach to water resources, even to importing water from outside the region,
generally makes more water available for use than would be the case with independent use of the
various sources. Year Book No. 61, pages 867-8 contains details of the conjunctive use of surface
and groundwaters.

AUSTRALIA: DRAINAGE DIVISIONS
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In the Review of Australia's Water Resources, 1975 an attempt was made to assess the possible
exploitable yield of surface water for each river basin (aggregating to Drainage Divisions) at the point
of lowest practical downstream development, using the type of hydraulic structure considered
technically feasible by the governments. These estimates take into account average annual flow,
variability of flow, water quality and the availability of suitable sites for storage, but do not take into
account economic factors.

The total annual commitment of surface water is about 30 x 10' cubic metres, which represents
24 per cent of the possible exploitable yield but only 8.6 per cent of the total runoff of Australian
streams. The reasons for this low overall commitment are:

• economic resources are not fully developed,
• potential developments, while technically feasible, are expensive due to topographic and

climatic limitations,
• bulk of surface water resources are remote from centres of population.
Surface water resources are developed for consumptive or non-consumptive uses. Consumptive

use refers to domestic, industrial and agricultural uses and involves the removal of water from the
stock of usuable resources. The commitments for the table below are mostly for consumptive use in
irrigation. Non-consumptive use comprises instream use of water and includes hydro-electric power
generation, recreation and transportation.

AN ASSESSMENT OF THE POSSIBLE YIELD OF SURFACE WATER BY DRAINAGE DIVISION
(Source: Review of Australia's Water Resources, 1975)

Annual commitments(a)

Adopted
drainage

Drainage division area

njil ha
I North-East Coast . 45

II South-East Coast
I I I Tasmania
IV Murray-Darling
V South Australian G

VI South-West Coast
VII Indian Ocean

V I I I Timor Sea .
IX Gulf of Carpentaria
X Lake Eyre .

XI Bulloo-Bancannia
XII Western Plateau

27

uir
7

106
8

31
52
55
64

117
10

246

A verage
annaual

discharge
(a) Present

A uthorised
and

planned Total

Possible
exploitable

yield

Commit-
ments

per cent
age of

exploitable
yield

mil. cubic metres
82,500
39,396
49,799
22,261

980
7,290
4,160

74,260
58,230
3,260

540

2.595
2,658
1,722

15,941
135
343

3,083
76
9
3

761
1,287

73
793

38
27
75
45
86

3,356
3,945
1,795

16,734
173
370
75

3,128
162

9
3

25,566
(6)15,992

35,495
18,372

283
1,841

490
16,423
10,094

129
n.a.

13
24

5
91
61
20
15
19
2
7

n.a.

total
yield of

drainage
area

mil. cu. m.
75,620
37,499
49,799
22,204

913
4,935
3,815

74,260
49,180

3,180
540

Possible
exploitable

yield as
per cent-

age of
total
yield

34
43
71
83
31
37
13
22
21
4

n.a.

Australia 768 342,676 26,565 3,185 29,750 124,685 24 321,945 39

(a) Includes fresh and marginal water but excludes brackish and saline water. (6) Includes a small amount of brackish water.

Groundwater is an important substitute for surface water in many parts of the country such as in
the arid interior where the Great Artesian Basin provides the only reliable continuous supply of
water for stock and domestic purposes. This Basin underlies 23 per cent of the continent and some
30,000 holes have been drilled, about 2,900 of which are still flowing. The high ratio of sodium to
calcium and magnesium ions has an adverse effect on soil structure, rendering it impervious and quite
unsuitable for irrigation, but its freshness as opposed to the brackish or saline surface water provides
watering points for stock and domestic supplies.

Groundwater is increasing in importance as a source of water for irrigation, industry and domestic
supply. There are many areas of intensive groundwater development which, although small, accounted
for over a third of all groundwater withdrawals in 1975. The areas shown in the table below rely
almost exclusively on ground water from unconsolidated sediments.

Increasing use is made of conjunctive schemes, for example, where groundwater supplies are
tapped to augment surface water or where, as in the Burdekin Delta, groundwater aquifers are
artificially recharged during the summer wet season to enable water to be stored at low cost with
negligible evaporation.
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AREAS OF CONCENTRATED GROUNDWATER USAGE IN AUSTRALIA
(Source: Review of Australia's Water Resources, 1975)

Quantity Use

Burdekin Delta (Queensland)
Namoi Valley (New South Wales) .
Condamine Valley (Queensland)
Southeastern South Australia(o)
Bundaberg (Queensland)
Lockyer Valley (Queensland)
Perth (Western Australia)

Hunter Valley (New South Wales) .
Callide Valley (Queensland) .
Tomago Sands (New South Wales)
Pioneer Valley (Queensland) .
North Adelaide Plains (South Australia) (a)
Botany Sands (New South Wales) .

Sub-total

Estimated total groundwater usage .

mil.
cu m/year

320
108
100
98
94
70
66

53
35
31
31
21
20

1.047

3,000

Irrigation or sugar cane
Irrigation of small crops, including cotton
Irrigation of grain crops
Irrigation, town supplies and industry
Irrigation of sugar cane, industrial and domestic use
Irrigation of small crops and fodder
Irrigation of market gardens, domestic gardens and

urban water supply
Irrigation of small crops
Irrigation of fodder and grain crops
Urban water supply and industrial use
Irrigation of sugar cane and domestic use
Irrigation of market gardens
Industrial use

(a) Includes some water from limestone aquifers.

Major dams and reservoirs

A map entitled Australia—Dams and Storages, published in 1975 by the Department of Minerals
and Energy (now the Department of National Resources), shows the location, height of dam wall,
capacity and purpose of Australia's major dams and water storages.

The table below lists major dams and reservoirs by State. It should be noted that the Hume
Reservoir lies on the New South Wales-Victoria border.

MAJOR DAMS AND RESERVOIRS IN AUSTRALIA

Name and year
of completion Location

Cross Height
capacity of
(million wall

cubic (metres)
metres)(a) (b) Purpose

NEW SOUTH WALES

Eucumbene (1958)
Hume (1936, 1961)

Warragamba (1960) .
Menindee Lakes (I960)

Burrendong (1967)

Blowering(l968)
Copeton (1976) .
Wyangala (1936, 1971)
Burrunjuck (1927, 1956)
Talbingo(l97I) .
Jindabyne(l967)
Lake Victoria (1928) .

Keepit(l960)
Glenbawn (1958)
Tantangara (1960)
Avon (1927)

Eucumbene River
Murray River, near Albury

. (Victoria)
Warragamba River
Darling River, near Menindee

Macquarie River, near Wel-
lington

Tumut River
Gwydir River
Lachlan River
Murrumbidgee River .
Tumut River
Snowy River
Murray River, near S.A. bor-

der
Namoi River, near Gunnedah
Hunter River, near Scone
Murrumbidgee River .
Avon River

4,807
3,038

2,057
1,794

1,680

1,628
1,364
1,218
1,026

921
688
680

426
362
254
214

116
51

137
18

76

112
113
85
79

162
72

55
78
45
72

Part of Snowy Mountains H/E Scheme
Irrigation, water supply, H/E

Water supply for Sydney, H/E
Conservation, storage for Murray River

Agreement
Conservation, FC, water supply

H/E, irrigation
Irrigation
Irrigation, stock, etc.
Irrigation, H/E
H/E
H/E
Conserves supplies for S.A.

Conservation, irrigation, H/E
Conservation, irrigation, FC
H/E
Water supply for Sydney

VICTORIA

Dartmouth (1977)
Eildon (1927, 1955)
Waranga(19IO) .
Mokoan(l971) .
Rocklands (1953)
Eppalock (1964) .
Cardinia (1973) .
Upper Yarra (1957)
Glenmaggie (1927),

1958)

. Mitta Mitta River

. Upper Goulburn River

. Near Rushworth (Swamp) .
Winton Swamp, near Benalla

. Glenelg River
Campaspe River .
Cardinia Creek, near Emerald

. Yarra River
Macalister River .

4,000
3,392

411
365
336
312
287
207
190

180
79
12
10
28
45
79
89
37

Irrigation storage, H/E
Irrigation, H/E
Irrigation
Irrigation
Domestic and stock water supply
Irrigation, water supply
Water supply for Melbourne
Water supply for Melbourne
Irrigation

For footnotes see end of table
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MAJOR DAMS AND RESERVOIRS IN AUSTRALIA— continued

Cross Height
capacity of
(million wall

Name and year
of completion

cubic (metres)
Location metres)(a) (b) Purpose

QUEENSLAND

Fairbairn (1972) .
Somerset (1959) .
Monduran (1975)
Ross River (1974)
Tinaroo Falls (1958) .
Glenlyon (1976) .
Wuruma(1968) .
Koombooloomba

(1961)

Nogoa River, central Qld
Stanley River
Kolan River, near Gin Gin .
Near Townsville .
Barron River
Pike Creek, near Stanthorpe.
Nogo River, near Eidsvold .
Tully River

1 ,440 49
893 50
586 52
417 35
407 47
261 46
194 46
180 52

Irrigation
Water supply for Brisbane, H/E
Irrigation
FC, water supply
Irrigation, H/E
Irrigation
Irrigation
H/E, irrigation

WESTERN AUSTRALIA

Lake Argyle (Ord)
(1971)

South Dandalup (1973)
Wellington (1933, 1944,

1960)
Serpentine (1961)

Ord River, near Wyndham .

Near Mandurah .
Collie River

Serpentine River .

5,720 99

208 41
185 37

178 55

Irrigation, FC, H/E

Water supply for Perth
Irrigation, water supply

Water supply for Perth

TASMANIA

Lakes Gordon and
Pedder (1974)—

Gordon
Scotts Peak .
Serpentine .
Edgar .

Miena (1967)
Lake StClair (1938) .
Lake Echo (1956)
Lake King William .

(Clark) (1949, 1966)
Arthur's Lake (1965) .

Devils Gate (1969)
Rowallan (1967)

Darwin River (1972) .

1
I South West . . . \

J J
Great Lake.
Central Plateau .
Lake Echo . . . .
Derwent River

Source of Lake River, near
Great Lake

Forth River, near Devonport
Mersey River

NORTHERN

Darwin River

11,671 140
1 43

2,960 }• 38
J 17

2,390 18
2,000 (est.) 3

725 19
541 73

511 17

180 84
131 43

TERRITORY

259 31

r
< H/E
I
Storage for H/E
Natural storage for H/E
H/E
H/E

H/E

H/E
H/E

Water supply for Darwin

(a) Includes 'dead water', i.e., water below the operational outlet of the reservoir. (b) As a general rule, the figures
shown for height of wall refer to the vertical distance measured from the lowest point of the general foundation to the
crest of the dam, i.e., the level of the roadway or walkway on the dam.

ABBREVIATIONS: H/E—hydro-electricity, FC—Flood control and/or mitigation.
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MAJOR DAMS AND RESERVOIRS UNDER CONSTRUCTION OR PROJECTED

Name Location

Cross
capacity
{million

cubic
metres)(a)

Height
of wall

(metres)(b) Purpose

UNDER CONSTRUCTION

Wivenhoe
Thomson
Tallowa (Lake

Yarrunga)

Googong .

. Brisbane River, near Fernvale
Thomson River, near Erica, V
Confluence of Shoalhaven,

Rivers, N.S.W.
. Leichhardt River, near Moui
. Queanbeyan River, N.S.W. .

, Qld
'ic. .
Kangaroo

it Isa, Qld

1,150
1,110

135

123
119

58
160
43

35
59

Water
Water
Water

Water
Water

supply, FC, H/E
supply,
supply

supply,
supply

irrigation

mining

PROJECTED

Mackintosh . . Mackintosh River, Tullibardine River, 922 \
near Queenstown, Tas. /

Lower Pieman . . Pieman River, near Queenstown, Tas. . 641
Split Rock . . Manilla River, Namoi Valley, N.S.W. . 370
Windamere . . Cudgegong River, near Mudgee, N.S.W. 353
Gunpowder . . Gunpowder Creek, near Mount Isa, Qld 141
Spencer . . . Denison Creek, near Nebo, Qld . 127
Bastyan (Lake Pieman River, near Queenstown, Tas. . 124

Rose be ry)

120 H/E
64 Irrigation
69 Irrigation
44 Mining, water supply
24 Mining, water supply
74 H/E

For footnotes and abbreviations see previous table.

The following table summarises dams and storages existing and under construction in each
drainage division according to purpose, capacity and regulated discharge. Three storages counted as
mainly for hydro-electricity in the South-East Coast Division and eight in the Murray-Darling are
part of the Snowy Mountains Hydro-electric Scheme which, as a whole, makes a major contribution
to irrigation.

LARGE DAMS—NUMBERS EXISTING AND UNDER CONSTRUCTION
(Source: Review of Australia's Water Resources, 1975)

Main purpose

Total
Drainage division(a) number

I North-East Coast . . 33
II South-East Coast

III Tasmania
IV Murray-Darling
V South Australian Gu

VI South-West Coast .
VII Indian Ocean .

VIII Timor Sea

If

IX Gulf of Carpentaria
X Lake Eyre

99
43

104
24
24

1
8
4
2

Hydro- Water
Irrigation electricity supply

12
5
I 3

1 20
5 87
1 11

34 15 53

'« '.

'•> '.

"\ '.

23
15

1
3
4
1

Flood
control.

recreation

"2

"2
1

Total
capacity

mil. cu. m
4,100

10,700
19,500
20,700

240
870
(b)

6,100
140
(W

Regulated
discharge

mil. cu. m
1,300
2,700
8,700

10,500
150
360
(*)

1,900
10
(«

Australia 342 66 52 218 62,350 25,620

(a) Divisions XI and XII are not represented, (b) negligible.
NOTE: 1. Although most dams are used for water supply, the greatest volume of water is reserved for irrigation.

2. 'Total capacity' of storages is not the same as 'gross capacity* which includes an estimate for water below the
operational outlet of the reservoir.

Water quality
Quality of water may be highly variable over time. Runoff resulting from rainfall may pick up a whole
range of contaminants in passing over and through the soil; evaporation results in the concentration
of these dissolved solids while, on the other hand, storm waters can dilute the concentration of
pollutants. Water quality, while being generally related to the quantity of flow, may vary with the
depth and breadth of a body of water.

In the long term, land use changes generally affect the quality of groundwater where runoff
enters aquifers. For example, the replacement of deep rooted trees in the south-west of Western
Australia by shallow rooted grasses for agriculture has disturbed the natural water and salt balance,
increasing stream salinity. About four million hectares of land have been rendered sterile and difficult
to till.

24868/77-13
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Although some Australian rivers are naturally saline, the quality of surface water is generally
good. However, most types of water pollution experienced in advanced industrial countries also
occur in Australia. The main problems relate to sewage, industrial effluents and increasing salinity
caused by agricultural activities. In some parts of Australia untreated or inadequately-treated
sewage and trade effluents are discharged into inland and coastal streams used for town water
supplies. Mining activities cause pollution by the discharge of ore-processing wastes or mine water
into streams or by leaching from waste dumps as in the Molonglo River in New South Wales where
zinc is leached from tailings and slime dumps at Captains Flat. Remedial work at Captains Flat is
currently being undertaken to prevent further erosion and leaching of the waste dumps, and to
minimise the flow of mine water discharging through springs into the Molonglo River.

The increasing salinity of the Murray River in recent years is a source of concern as the river is
vital for irrigation and domestic water and provides much of Adelaide's water supply. The problem
is the increasing salinity of water discharged from irrigation areas, compounded by concentration
through evaporation. This is in addition to the river's quite high natural salt load. As the sedimentary
beds of the river basin were laid down under a marine environment, the groundwater is saline and,
when drainage does return to the river, it carries large amounts of salt. Salinity levels in the river,
however, vary seasonally. During the irrigation season and drought periods and following prolonged
floods, the concentration of salts may increase significantly, approaching the salt tolerance limits
of many crops. Citrus growers in some areas have had to install under-tree sprinkler systems to
prevent defoliation of trees caused by saline water from overhead sprinklers. Present control measures
include the provision of evaporation basins for the disposal of highly saline drainage water and the
regulation of river flow to control water quality by dilution.

Water quality is an important factor in determining the potential use of a particular water resource.
Its management is essentially aimed at maintaining each resource in a condition suitable for the
beneficial use or uses considered appropriate by the community.

Water management
Australia's attitudes to water resources management have changed substantially over the last twenty
years. Water management is no longer seen just in terms of storing water and regulating streams for
consumptive use, but also in terms of conserving unregulated streams in an unmodified landscape
for wild life preservation or recreation purposes or for possible social or economic use by future
generations. In addition, agricultural, industrial and urban development has led to greater attention
being paid to water quality management. Increasingly, these changing attitudes have led to the per-
ception that water and other resources need to be managed as an integral part of national and regional
planning in relation to social, ecological and economic goals.

In October 1975, the Australian and State governments adopted a policy setting out the basic
principles and goals underlying the approach to the development and management of water resources
in Australia. This policy states that the conservation and management of water resources must take
place in the broad frame work not only of development and management of resources generally, but
also of overall economic, environmental and social planning. A balanced approach to water resources
management would include the following desirable goals:

(a) the provision of water supplies, adequate in quantity and quality—
(i) to meet the needs of people throughout Australia;
(ii) to meet the needs of, or to stimulate, primary and secondary industry in such a way as

to be compatible with both projected market outlooks for the commodities concerned,
and the resources and characteristics of the region concerned;

(b) the development and management of water resources so that, where practicable and desirable,
other purposes such as flood mitigation, power generation, recreation and wildlife conser-
vation are achieved in parallel with the purposes referred to above;

(c) the development of waste water treatment facilities in conjunction with water supply systems
and the encouragement of recycling and re-use where appropriate ;-

(d) the adoption of water pricing policies which enable water needs to be met at a fair and
reasonable price, but which provide an incentive to all water users to avoid wasteful and
environmentally harmful practices and which encourage the efficient allocation of resources;

(e) the continued development of policies and practices, as far as possible consistent throughout
Australia, aimed at achieving appropriate water quality objectives and the highest practicable
level of pollution abatement;
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(/) the adoption of the general principle that direct costs, or costs related to loss of amenity
attributable to pollution, should be borne by the polluter, and that, although the immediate
and full implementation of this principle may not be feasible, it is none-the-less a goal to
be pursued;

(g) the zoning of flood-prone land with a view to its orderly management;

(h) the maintenance of an adequate sample of undisturbed aquatic environments as reference
areas and the preservation of appropriate wetlands for the benefit of native wildlife;

(/') implementation of a program of public education aimed at ensuring a proper understanding
of the factors affecting the development and use of water resources and a sense of responsi-
bility in these matters;

(/) the encouragement of an active interest and involvement of the community in the planning
and management of water resources.

Australia's water resources are managed by about 800 irrigation authorities, metropolitan water
boards, local government councils and private individuals. State authorities dominate the assessment
and control of water resources as, under the Commonwealth Constitution, primary responsibility for
management of water rests with the individual State governments. The Commonwealth Government
is responsible for matters relating to its Territories, and participates indirectly through financial
assistance or directly in the co-ordination or operation of interstate projects through bodies such as
the River Murray Commission. In other instances where political boundaries intersect some river
basins, co-operation between governments has been necessary to develop resources.

The maintenance of both quantity and quality of water and the ecological balance of the
environment in general are essential to the proper management of water resources. Misuse of water
results in erosion, flooding, siltation and pollution and, conversely, poor land management practices
can interfere with catchment efficiency through overstocking, bushfires and the destruction of vege-
tation cover. All States and the Commonwealth Government have initiated forestry policies which
provide for reafforestation and the preservation of catchments. There is a more unified approach to
catchment, water, forestry and land use factors, which are now regarded as part of a single problem.

Research and continuing assessment of water resources

Australian Water Resources Council

A widening awareness of the need for a co-ordinated Australian approach to water utilisation led
to the formation in 1962 of the Australian Water Resources Council by joint action of the Common-
wealth and State governments. The Council comprises the Commonwealth and State Ministers
primarily responsible for water resources, with the Commonwealth Minister for National Resources
as Chairman, and is serviced by a Standing Committee consisting mainly of the heads of Departments
responsible to these Ministers, and by three permanent technical committees with a number of
supporting groups.

The primary objective of the council is the provision of a continuing comprehensive assessment of
Australia's water resources, and the extension of measurement and research to provide a sound basis
for the planning of future development. In terms of its objectives and functions, the council has dealt
with a wide range of topics, making recommendations and stimulating action by appropriate bodies.

See Year Book No. 61, page 869 for further details on the work of the AWRC.

Water resources research

Comprehensive programs of research and investigation are being pursued by State water and
agricultural authorities, the Commonwealth Scientific and Industrial Research Organization and
the Australian Water Resources Council, often' in collaboration. Special attention is being given to
the following: high water tables due to the application of water; surface accumulation of salt and
other soil changes associated with irrigation; methods of applying water efficiently; soil treatments
to improve the physical condition of irrigated heavy clay soils; the utilisation of irrigated pasture by
stock; and growth problems affecting plants and trees and reduction of salinity in river systems.

See Year Book No. 61, pages 863-4 for additional data on research activities in Australia.
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International aspects
International water organisations

Australia liaises with international bodies and United Nations agencies concerned with water
resources and participates in their activities in various ways.

Organisation for Economic Co-operation and Development (OECD). Australia's membership of the
OECD since 1970 has involved participation in the work of the Water Management Group which
investigates and rationalises problems which are the subject of international concern, and develops
strategies—economic, legal and technical—which might resolve them.

United Nations Educational, Scientific and Cultural Organization (UNESCO). The International
Hydrological Decade (IHD) (1965-1974) was a period in which participating countries implemented
an international program designed to advance the science and practice of hydrology. Following the
conclusion of the IHD, an International Hydrology Program (IMP) was commenced and an Australian
UNESCO Committee for the 1HP (AUCIHP) was formed to co-ordinate Australian input to the
IHP.

World Meteorological Organization (WMO). A Commission on Hydrology has recently strength-
ened its role in operational hydrology. There is an advisory Committee on Operational Hydrology
on which Australia and the Philippines are represented on behalf of the WMO Regional Association
V (S.E. Asia). In Australia, hydrological activities and meteorological activities relative to water
resources are co-ordinated by the Australian Water Resources Council.

Economic and Social Commission for Asia and the Pacific (ESCAP). This Commission, through its
Committee on Natural Resources, reports on water policy issues in addition to other activities.
By participation in this conference and in seminars arranged on selected topics, Australia contributes
to, and benefits from, identification of the main problems of water resources management in a densely
populated, developing region.

United Nations Environment Program (UNEP). Australia participates in a world registry of major
rivers covering discharge and pollutants and of clean rivers so defined and in the development of
methodology for analysis and planning of water resources management.

International Commission on Irrigation and Drainage (/CAD). Set up in India in 1950, this Com-
mission promotes the development and application of the science and technique of irrigation,
drainage and flood control in their engineering, economic and social aspects. Australia has been
a member of ICID since 1952.

United Nations World Water Conference. A Water Conference, addressed to policy-making, was
held in Argentina in March 1977.

The AWRC and AUCIHP function as the Australian National Committee.

National, interstate and State/Territory aspects
In the section on Water Management above, reference was made to the responsibilities of government
on the national, State and local authority levels. In this section, some additional details are provided
on their roles in the management of water resources.

The Murray-Darling Drainage Division's surface water resources are the most highly developed
in Australia, with 91 per cent of the possible exploitable yield currently committed for use. The
Division contains the continent's largest river system which can be divided into three main groups
of rivers:

(a) the Darling River and its tributaries;
(b) the Murrumbidgee River and its tributaries; and
(c) the Murray River and its tributaries upstream from the confluence of the Murrumbidgee

and the Murray.
The river basins that comprise the area under the control of the River Murray Commission are

the nine basins in group (c) above and the three basins adjacent to the -lower reaches of the Murray.

River Murray Commission

The Commission was established in 1915 to regulate the river for the three States concerned—
New South Wales, Victoria and South Australia. Year Books prior to No. 39 contain brief sum-
maries of the historical events leading to the Agreement of 1915 which provided for a minimum
quantity of water to pass to South Australia. Further details on the River Murray Waters Agreement
and subsequent amendments may be found in Year Book No. 61, pages 870-2.
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Until the completion of the Dartmouth Dam—Australia's highest—in 1977, the key storage
regulating the flow of the river was the Hume Reservoir. A series of regulating weirs to feed irrigation
areas in New South Wales and Victoria also reduced losses from the river. An amendment to the
Agreement to provide for the construction of a large storage at Chowilla was ratified in 1964, but for
various reasons, including costs and water quality in the Lower Murray, this was deferred. An
investigation of alternative sites led eventually to the completion of the Dartmouth Dam, con-
structed for the Commission by the State Rivers and Water Supply Commission of Victoria and
funded by the four governments. The Dartmouth Dam will complement the Hume Reservoir to
increase the total supply. When it is filled, the minimum share of water for South Australia will be
increased.

New. South Wales-Queensland Border Rivers Agreement
This agreement came into effect in July 1947 and provided for the construction of a dam and

several weirs on the rivers that constitute part of the boundary between the two States. Unfavourable
foundation conditions were encountered at several dam sites before a suitable site for the Glenlyon
Dam on Pike Creek was eventually found. The dam was completed by 1977. The two States also
considered proposals for the Balonne-Culgoa River system and by 1974 four regulating structures
had been completed.

Snowy Mountains Hydro-electric Scheme
This scheme was set up in 1949 by the Snowy Mountains Hydro-electric Power Act. Its prime

purpose was to generate large quantities of peak load power and, by diverting the southern-flowing
Snowy River through trans-mountain tunnels, to augment the flow of the Murray and Murrumbidgee
Rivers to permit continuing expansion of irrigation in the fertile river plains. All storage works are
now completed.

Details of the diversions and associated power works, together with details of construction, are
given in Chapter 18, Electric Power.

States and Territories
The foregoing text deals with water conservation and irrigation in Australia generally and with
international, national and interstate aspects. The following survey covers the local pattern of water
resources and the steps taken by the State Governments to bring about their development. In the
various States, water policies tend to assume a distinctive and characteristic pattern closely allied with
climatic conditions and specific local needs.

In Victoria, almost every form of water scheme is in operation. In New South Wales, major
emphasis at present is on irrigation and stock development in the dry areas along the Murray and
Murrumbidgee Rivers, though a substantial scheme of intensive irrigation is being conducted in the
Murrumbidgee Irrigation Area. In Queensland, up to the present, the predominant emphasis has
fallen on water (mainly underground sources) for stock and the development of small irrigation
schemes in sub-humid and humid areas, principally to stabilise production of such crops as tobacco,
sugar, cotton and pastures. Apart from regular irrigation practices along the Murray River, South
Australian authorities are vitally concerned with reticulated supplies for rural areas and towns.
Western Australia has developed unique rock catchments and piped supplies for agricultural areas
and towns in dry districts. Tasmanian interest relates almost exclusively to hydro-electric generation.
The Northern Territory is concerned primarily with water supplies for population centres and mining
and pastoral industries.

New South Wales
Administration

The Water Resources Commission of New South Wales (formerly the Water Conservation and
Irrigation Commission) consists of three commissioners appointed by the Governor. The operations
of the Commission cover water conservation, control of irrigation areas, the establishment, operation
and maintenance of works for domestic and stock water supply, irrigation districts, flood control
districts, sub-soil drainage districts, constitution of water trusts, the issue of licences for private
irrigation, artesian and shallow boring, assistance under the provisions of the farm water supplies
scheme, and river improvement works.
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Under the Water Act, 1912-1955 the right to the use and flow, and the control of water in all
rivers and lakes which flow through, or past, or are situated within, the land of two or more occupiers,
is vested in the Commission for the benefit of the Crown. A system of licences operates for the
protection of private works of water conservation, irrigation, water supply, drainage and prevention
of inundation.

For particulars of the New South Wales-Queensland Border Rivers Agreement ratified by Acts
of both States in 1947, see page 375 of this chapter.

Schemes summarised
The bulk of irrigated land is along the Murray and its tributary, the Murrumbidgee. Smaller

areas are served by the Wyangala Dam, Lake Cargelligo and Lake Brewster on the Lachlan (a tributary
of the Murrumbidgee), by Glenbawn Dam on the Hunter River, by Keepit Dam on the Namoi River,
by Burrendong Dam on the Macquarie River, by the Menindee Lakes Storage on the Darling River
and by Copeton Dam on the Gwydir River. None of the other rivers is regulated by large head
storages, though weirs and dams have been provided for town supplies, etc. in many places. In
addition, substantial use is made of artesian and sub-artesian water in pastoral areas.

New South Wales legislation provides for the constitution and control of various schemes having
different characteristics and including irrigation areas, irrigation districts, water trust districts, flood
control and irrigation districts, and river improvement districts. There are nine irrigation areas,
although two of these, Yanco and Mirrool, are generally described under the one heading, namely,
the Murrumbidgee Irrigation Area. Others are: Coomealla, Curlwaa, Hay, Tullakool, Buronga,
Mallee Cliffs and Coleambally.

A detailed description of the Murrumbidgee Irrigation Area is contained in Year Book No. 61,
pages 875-7. The Water Resources Commission controls land transactions and water supplies for
the MIA, but has no jurisdiction over land transactions in neighbouring irrigation districts (although
it is responsible for the operation and maintenance of the water supply in these areas). The other
irrigation areas follow the same administrative pattern as the MIA.

Irrigation districts are set up under the Water Act, 1912-1955 for (a) domestic and stock water
supply and (b) irrigation. The essential difference between an 'Area' and a 'District' is that, in the
case of the former, all the land to be included in the area is acquired by the Crown and then sub-
divided into such number of separate holdings as may be determined. Within the District, however,
existing ownership of land is not disturbed other than to acquire land required for water distribution
works. Since the completion of the Hume Reservoir, several such districts have been established along
the Murray to utilise the New South Wales share of the storage. The schemes are based on 'extensive'
irrigation, that is, water rights are allotted to holdings on the basis that only a portion of each holding
will be irrigated, but additional water, when available, may be obtained by landholders. 'Water
right' is the annual quantity that will cover 1 hectare to a depth of 100 mm.

The Irrigation Act, 1912-1966 provides for the constitution of Trust Districts for domestic and
stock water and irrigation, and empowers the Commission to construct, acquire or utilise necessary
works. When the works are completed, they are handed over to trustees to administer. The trustees
are elected by the occupiers of the land and act with a representative of the Commission. They are
empowered to levy and collect rates covering the cost of the works repayable to the Crown by
instalments and also the cost of operation and maintenance of the works. The rates are struck
according to the area of land which benefits.

Irrigation Trusts are established under the same Act and are administered by trustees in a similar
way. There are seven of these trusts.

The Lowbidgee Provisional Flood Control and Irrigation District, the first of its kind, was
constituted in 1945.Its purpose is to provide flood irrigation for pasture lands on the lower Murrum-
bidgee by water diverted from the Maude and Redbank Weirs. Another district, Medgun, near
Moree in the north-west, is also in operation.

Future program
The program of development in hand includes the provision of additional dams, storages, weirs,

flood mitigation and drainage schemes and stream clearing works. Copeton Dam on the Gwydir
River was completed in 1976 and Brogo Dam on the Brogo River, Chaffey Dam on the Peel River,
Windamere Dam on the Cudgegong River, Cudal Dam on Boree Creek and Split Rock Dam on the
Manilla River have either been commenced or authorised for early construction. An ongoing program
of investigations is being carried out to identify desirable additional projects which should be considered
for implementation as funds become available. Increasing attention is being given to efficiency of
water use and to economic, social and environmental factors in water management policies.
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Victoria
Administration

Victorian Governments have been active in the development of country water supplies since the
1860's when major works to supply the Bendigo goldfields were undertaken. Local trusts to construct
and operate waterworks under Government supervision were provided for in the Water Conservation
Act 1881. Development under the trust system was greatly stimulated by the Irrigation Act 1886,
which provided for the construction of national headworks by the State, and vested in the Crown
the right to the use and control of all surface waters. By 1900 there were 33 irrigation trusts and 18
other rural water supply trusts, but the system of local control was then breaking down under
financial difficulties.

The Water Act 1905 established the State Rivers and Water Supply Commission to take over the
Irrigation Trust districts (except the still-existing First Mildura Irrigation Trust) and to exercise the
State's functions in the further control and development of surface waters outside the metropolis.
The Commission now supervises all private diversions from streams and directly administers irrigation
districts, rural waterworks and urban districts, flood protection districts and urban water supplies.
It also supervises the activities of local urban water supply authorities, and local sewerage, river
improvement and drainage authorities.

Works summarised
The State Rivers and Water Supply Commission's storages are augmented by Victoria's half

share in River Murray Commission storages. Most of the water is for irrigation. However, about
one quarter of irrigation production is from lands irrigated by 'private diverters', i.e., irrigators who
are authorised to take water from streams, lakes, etc., but who do not come within the boundaries
of an irrigation district.

Storages
The principal irrigation systems in Victoria are:
• Goulburn-Campaspe-Loddon. The main storage is Lake Eildon with a capacity of 3,392 million

cubic metres. The main products in these systems are dairy products, fruit, wool and fat lambs.
Annual production of deciduous canning fruits in the eastern part of the system is about two-
thirds of Australia's total.

• Murray River System. The Murray Valley Irrigation Area and the Torrumbarry Irrigation
System are irrigated by water diverted at the Yarrawonga and Torrumbarry Weirs respectively.
These areas are devoted mainly to dairying, fat lambs and canning fruit (Murray Valley) and
dairying, fat lambs, vineyards, orchards and market gardens (Swan Hill). Downstream from
Swan Hill, the Mildura Irrigation Trust and four Commission Districts are supplied by pumping
and produce mainly dried vine fruit, citrus fruits, and table and wine grapes.

• Southern Systems. The Maffra-Sale-Central Gippsland district, supplied from the Macalister
River and regulated by Lake Glenmaggie, is devoted mainly to dairying.

• Wimmera-Mallee Domestic and Stock Supply System. Storages in the Grampian Ranges
ensure farm water supplies over the riverless pastoral and cereal lands to the Murray. Without
this supply, occupation of the region would be extremely hazardous.

Ten Year Program
The Victorian Water Commission's second ten year plan (for the period 1973-83), reflects a

changing emphasis towards greater involvement with urban water supply, sewerage, environmental
protection and water quality.

Two basic principles were adopted in formulating the program:
(i) that the environmental impact of new projects be taken into account with emphasis on

multi-objective planning; and
(ii) that each project should be economically sound and viable.

Major provisions of the 1973-83 program include:
the construction of new water supply trunk mains, reticulated services and water treatment plants

at an estimated cost of $112 million (including 846 million for locally administered waterworks
trusts);

the sewering of all towns with populations over 200 by the end of 1982 at an estimated cost of
$37 million;

the expenditure of $15 million by river improvement, flood protection and drainage trusts to
preserve flood waterways, protect valuable marginal land and safeguard the natural environ-
ment of streams in their catchment area;

the expenditure of $7.5 million on rural waterworks districts, including the Millewa pipeline
scheme (to be completed by 1975) and commencement of the pipelining of the extensive Mallee
domestic and stock channel system;
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the construction or enlargement of ten major storages at a total cost of $47 million (including
Victoria's share of the cost of the Dartmouth Dam project);

the expenditure of $58 million on irrigation and drainage works within existing irrigation districts;
the expenditure of $30 million to reduce water losses and control seepage in irrigation distri-

bution systems;
the provision of adequate drainage systems, including groundwater control in irrigation districts

at an estimated cost of $15 million;
the expenditure of $13 million on salinity control works to arrest the deterioration of highly

productive irrigated lands and protect the River Murray from saline inflows from Victorian
irrigation areas;

the expenditure of $5.5 million as Victoria's share of capital works undertaken by the River
Murray Commission (additional to the Dartmouth Dam Project); and

the expansion of Water Commission facilities and resources at an estimated cost of $12 million.

Queensland
Administration

The important primary industries of Queensland are subject to relatively frequent and serious
losses by either drought or extensive flooding.

The right to the use and flow and to the control of water in watercourses, lakes, springs and artesian
wells is vested in the Crown, and the Commissioner of Irrigation and Water Supply is authorised to
take measures to conserve water and provide for its more equal distribution and beneficial use.
Under the Land and Water Resources Development Acts 1943 to 1946, he is required to (a) prepare a
complete description of the natural water resources of the State, both surface and underground, (b)
undertake and carry out a survey of such resources, and (c) keep a record of all such natural, surface
and underground water resources. As required under the Water Act 1926-76, rights to underground
and surface water are allocated and their use is controlled by a system of licensing of all artesian
bores and sub-artesian bores in areas proclaimed by the Governor in Council and all conservation
and use (other than for stock and domestic supplies) of flow in watercourses. The Commission is
required to control use to share supplies as equitably as possible in periods of shortage of supply.

The Commissioner is required to prepare a co-ordinated program of work for the conservation,
utilisation and distribution of water resources, and to make recommendations to the Government
regarding the carrying out of works in this program. He is principally responsible for water con-
servation and supply works for rural purposes, including irrigation, stock and domestic supply.
In planning such storages, economies to all users are accrued by providing, where possible, for dual
or multi-purpose use of works for irrigation, rural, urban and industrial uses including power
generation and mining purposes.

Summary of schemes
Unlike other States, the greater part of the area irrigated in Queensland is by individual private

pumping plants draining supply from streams or underground sources, spread widely through the
State, rather than in constituted irrigation areas where supply is provided by channel systems deliver-
ing water to farms. Because of the predominance of irrigation by private diversion pumping, most
of the storages are used to release water downsteam to maintain supplies for such purposes.

SOURCES OF IRRIGATION WATER, 1975-76

Percentage
Area of total area

Source of supply irrigated irrigated

('000 hectares)
Underground supplies(a) . . . . . 102.7 5 5
Surface supplies—

State irrigation schemes . . . . . 27.8 15
Rivers, creeks, lakes, etc.(ft) . . . . 41.8 23
Farm dams . . . . . . . 13.5 7

Total 83.1 45

Town or country reticulated water supply . . 0.1

Total, all sources 185.9 100

(a) Naturally or artifically replenished. (b) Includes regulated and unregulated streams.
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Irrigation areas
About 15 per cent of the area under irrigation is concentrated in the six established Irrigation

Areas constituted under the Irrigation Act, 1922-1973, where the supply is generally reticulated by
channel systems (by means of gravity or by pumping) from the storage. In addition, some supply is
also provided from streams regulated by the storage. A summary is set out below; further details are
shown on page 883 of Year Book No. 61.

Irrigation areas Comments

Dawson Valley . . Around Theodore on Dawson River; cotton, graincrops and urban usage in
Theodore and Moura.

Burdekin River . . Complex system of conservation, irrigation, industrial and other uses; sugar
cane, rice and seed crops; artificial recharging of underground water supplies
from unregulated flows (Burdekin River)

Mareebah-Dimbulah . Hinterland of Cairns; tobacco and urban/hydro-electric uses.
St George . . . Balonne River; cotton, soya beans and cereals, and urban uses.
Emerald . . . Joint Federal-State undertaking based on State's largest storage—Fairbairn

Dam; industrial and urban use, irrigation.
Bundaberg Scheme . Joint Federal-State undertaking; sugar and urban supplies for Bundaberg.
Eton Scheme . . Hinterland of Mackay; sugar cane and water supply in Mackay area.

A number of other schemes have been established under the Water Act 1926, where water from
storage is released downstream to maintain adequate supplies for pumping under licence to adjacent
lands. Details on these and others currently under construction are in Year Book No. 61, pages
883-4.

Rural, stock and domestic supplies
Improvements to stock and domestic water supplies are assisted by Rural Water Supply Schemes

and Bore Water Supply Areas (constituted under the Water Act). Investigation, design and administra-
tion of these schemes are carried out by the Irrigation and Water Supply Commission.

Underground water supplies
The availability of underground water, particularly the Great Artesian Basin, has played a major

part in the development of the pastoral industry in Queensland. Underground water is also used
extensively for irrigation on individual farms, particularly along the coastal fringe, and for domestic
purposes. Over half the area irrigated in Queensland receives its supplies from underground sources.
In accordance with the requirements of the Land and Water Resources Development Acts 1943
to 1946, the investigation of availability of underground water is being pursued by geological mapping,
investigation drilling and hydro-geological assessment. The most important areas where water from
this source is used for irrigation are the Burdekin Delta, Condamine Valley, Bundaberg, Lockyer
Valley, Callide Valley and Pioneer Valley. The table on page 369 of this chapter provides the quantity
and purpose of groundwater usage in these areas.

South Australia
Administration

All major water resources and most public water supply schemes in South Australia are adminis-
tered by the Engineering and Water Supply Department under the various statutes mentioned below.

• The Waterworks Act, 1932-1974, which empowers the Minister of Works to impound or divert
the water from any lake, watercourse or underground source for the purpose of establishing and main-
taining public water supply schemes to serve proclaimed water districts throughout the State.

• The Water Conservation Act, 1936-1972, which relates to the provision of small dams, wells,
bores and other waterworks to assist development in the more remote areas of the State or to provide
water for travellers and travelling stock in such areas.

• The River Murray Waters Act, 1935-1971, which ratines the River Murray Waters Agreement,
and under which the Engineering and Water Supply Department operates and maintains Lake
Victoria storage, nine weirs and locks downstream of Wentworth, N.S.W., and barrages at the river
mouth.

• The Water Resources Act, 1976, which came into force from 1 July, 1976 and superseded the
Control of Waters Act 1919 and the Underground Waters Preservation Act 1969, represents the
culmination of the development of the Government's water resources policy involving the manage-
ment of all aspects of water—surface and underground, quality and quantity. The Act provides for
the control or diversion of surface waters from Proclaimed Watercourses and for the control of the
wihtdrawal of underground waters from Proclaimed Regions. At the time of commencement of the
Act, the River Murray was the only Proclaimed Watercourse, the Proclaimed Regions being the
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Northern Adelaide Plains and Padthaway. The legislation provides for control over the construction
or modification of most categories of wells over the whole State and for the abatement of pollution of
all waters. It establishes a South Australian Water Resources Council and Regional Advisory
Committees as vehicles for public involvement in the water resources management process. At the
time of commencement of the Act, Regional Committees operated in respect of the River Murray,
the Northern Adelaide Plains, Padthaway and the Arid Areas. In addition, the Act provides for a
Water Resources Appeal Tribunal to give individuals the opportunity to appeal against decisions of
the Minister pursuant to the Act.

Summary of schemes
Australian irrigation originated in the upper Murray in South Australia and the Mildura area of

Victoria. South Australian irrigation commenced with an agreement involving the Chaffey brothers in
1887 whereby an area was made available for the establishment of certain irrigation works at Ren-
mark. From this start government, co-operative and private irrigation areas totalling more than
42,000 hectares have been developed in the South Australian section of the Murray Valley. The major
authorities controlling River Murray irrigation are the Department of Lands which administers
government controlled areas and the Renmark Irrigation Trust (founded on the Chaffey brothers'
venture)'. In the former, land is leasehold; in the latter it is freehold. The principal high land crops
comprise citrus and stone fruits, and vines. The reclaimed swamps along the lower section of the
Murray are used almost exclusively for pasture and fodder crops. Vegetable crops of various kinds
are important in both types of irrigated lands.

Except for quantities held in various lock pools and natural lakes, no water from the Murray is
stored within South Australia for irrigation purposes. Usage of the River is therefore planned on the
basis of the minimum monthly flows to which South Australia is entitled under the River Murray
Waters Agreement. This factor, plus the need to reserve water for city, town and rural water supply
systems, has resulted in the expansion of irrigation from the River being rigidly controlled by the
Government. In addition to irrigation from the River Murray there are considerable areas irrigated
from underground sources by individual landholders in South Australia. The most important of these
areas are the North Adelaide Plains (market gardens) and the Padthaway district of the south-eastern
region (pastures, fodder, seed crops and vines).

Adelaide Metropolitan Water Supply
About 30 per cent of Adelaide's water supply needs are currently piped from the River Murray,

with the percentage rising with urban and industrial development. The principal sources of supply for
the nine reservoirs in the Mount Lofty Ranges are the Rivers Torrens, Onkaparinga, South Para and
Myponga. A tenth is under construction.

Country reticulation supplies
A number of reservoirs in the Barossa Ranges and other local sources are augmented by the

Morgan-Whyalla, Swan Reach-Stockwell and Tailem Bend-Keith pipelines which provide River
Murray water to extensive country areas. A network of branch mains provides the means of conveying
water to numerous towns and large areas of farmlands.

Surface and underground resources have been developed to supply most country centres not
covered by the larger schemes. Victor Harbor and adjoining south coast resort centres are supplied
from reservoirs and the River Murray. A reservoir on Kangaroo Island supplies Kingscote and
adjacent farmlands. Underground resources of the lower south-east supply all towns in the region,
the city of Mount Gambier and nearby farmlands being reticulated from the well-known Blue Lake.
At the far northern opal mining town of Coober Pedy a reverse osmosis desalination plant provides a
potable supply from brackish groundwater. Other centres in the far north obtain supplies from the
Great Artesian Basin. For details on underground water resources in South Australia see Year
Book No. 55 and earlier years.
South-eastern drainage

A section of the South-East Coast Drainage Division extends into South Australia but has no
co-ordinated drainage pattern to form a significant surface water resource. However, a high rainfall
in the area is related to underground resources. Surplus water is not easily disposed of in the valleys
and low range terrain, and drainage systems have been undertaken by the Government in co-
operation with landholders. For further details see Year Book No. 61, pages 888-9.

Murray River Irrigation Areas
Where irrigation water in excess of plant requirements has been applied, perched water tables

develop. Rising to the level of tree roots, these cause the death of orchards from salination and
water-logging. Most orchards and vineyards are now drained by plastic and tile drainage systems,
thus restoring their health and productivity. At present, disposal of drainage water is achieved by
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pumping to basins on river flats where it evaporates or is discharged into the river when it is in flood.
It may also be discharged into underlying sand and limestone aquifers. The usefulness of these aquifers
is declining as they are becoming fully charged with water.

Investigations are being made, in the light of the new Water Resources Act, into alternative
disposal schemes to provide added protection to both the river and the associated underground
aquifers.

Western Australia
Administration

The Minister for Water Supply, Sewerage and Drainage administers the departmental irrigation
schemes under the Rights in Water and Irrigation Act, 1914-1971. He is advised by an Irrigation
Commission representing the local irrigationists and government, technical and financial branches.
He also administers, under the Country Areas Water Supply Act, 1947-1964, the water supplies to
certain country towns and reticulated farmland. As Minister for Works he controls minor non-revenue
producing supplies to stock routes and a few mines and agricultural areas with their associated
communities. A small number of town supplies are administered by local boards under the Water
Boards Act, 1904-1969, which provides a large degree of autonomy with ultimate Ministerial control.

Irrigation
Irrigation schemes have been established by the Government on the coastal plain south of Perth

in the Waroona, Harvey and Collie River and Preston Valley Irrigation Districts between Waroona
and Donnybrook, the water being channelled from dams in the adjacent Darling Range. The success
of dairying and stock raising and, to a lesser extent, vegetable growing, which have replaced citrus
growing, has led to a gradual but substantial extension of irrigation areas in the south-west.

Although not yet comparable in size with the south-west irrigation districts, the irrigation areas
at Carnarvon and on the Ord and Fitzroy Rivers in the Timor Sea Drainage Division in the north
of the State are of increasing significance.

Since the mid 1930s, a centre of tropical agriculture has been developed at Carnarvon, near the
mouth of the Gascoyne River. Private pumping from sands of the Gascoyne River is the principal
source of irrigation water for the 167 plantations. Because of the high risk of drawing in surrounding
saline ground waters by over-pumping, the usage of water by the planters is controlled strictly by
the Government. The Government is developing up-river sources and delivers water by pipeline to
109 plantations in the district. Bananas for the Perth market and fruit and vegetables for the Perth
and Adelaide markets are the principal crops. A tropical research station is maintained at Carnarvon
by the Department of Agriculture.

The Ord River Irrigation Project in the Kimberley Division provides for the eventual develop-
ment of an irrigation area of 72,000 hectares of land, one third of which is in the Northern Territory.
The first stage, in which water was supplied from the Kununurra Diversion Dam (capacity 98.7
mil. cubic metres) to 30 farms averaging 270 hectares plus a 970 hectare pilot farm was completed
in 1965. Cotton was the principal crop, with grain sorghum and fodders for cattle fattening also
important. Completion in 1971 of the Ord River Dam, which stores 5,720 mil. cubic metres in Lake
Argyle, has allowed expansion of the area to be irrigated into the second stage. Five farms averaging
388 hectares were allocated in 1973. Since then, cotton has been phased out due to high off-farm
costs and increasing costs of insect control specific to the cotton industry. A downturn in the Aus-
tralian beef industry coincided with this and farming activity was reduced. Rice and peanuts are
now showing promise commercially.

The Camballin Irrigation District on the Fitzroy River flood plain in the West Kimberleys is
dependent on diverted river flows and a small volume of storage behind the diversion structures on the
Fitzroy River and Uralla Creek. Grain and fodder sorghums are the main crops.

Country water supplies controlled by Department of Public Works
Since 1947 enlargement and extensions of the Goldfields and Agricultural Water Supply and

the development of the Great Southern Towns Water Supply have been carried out, mainly in
accordance with a project known as the Modified Comprehensive Scheme. Under this scheme
water has been supplied to towns and farms in the cereal and sheep districts of the State. Two years
after the completion of the 1.7 million hectare scheme in 1961, an extension of 1.5 million hectares
was agreed to with Federal-State funding.

Goldfields and Agricultural Water Supply
Water for the Eastern Goldfields is supplied by pipeline from Mundaring Reservoir in the

Darling Range. With extension to towns and agricultural areas, the scheme now serves over 110
towns and localities and the water is being reticulated to 2.7 million hectares of farmland.
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Great Southern Towns Water Supply
This scheme provides water from Wellington Dam to towns on the Great Southern Railway

from Brookton to Katanning, supplying 32 towns and being reticulated to 0.6 million hectares of
farmland.

Underground water

Considerable use is made of groundwater by individual farmers, pastoralists, market gardeners
and others, although the water quality varies from place to place and much of it is too saline for
irrigation or even stock purposes. Artesian wells throughout the State and non-artesian wells within
'declared' areas must be licensed under the Rights in Water and Irrigation Act, 1914-1971. Industries
also use groundwater in substantial quantities, especially in the processing of titanium, iron and
alumina, and this demand has intensified the search for groundwater.

Tasmania
Main purposes of water conservation and utilisation

Because of the generally more adequate rainfall in Tasmania, scarcity of water is not such a
problem as it is in most mainland areas, though not all streams are permanently flowing. The only
large-scale conserv ition by reservoirs is for hydro-electric power generation, but there are some
moderately-sized dams built by mining and industrial interests and by municipal authorities for town
water supplies. 'Run of the river' schemes are quite adequate for assured supply in many municipalities.
The main supply for Hobart and adjacent municipalities originates from a 'run of the river' scheme
based on the Derwent River. The river is controlled in its upper reaches by eight dams, built for
hydro-electric power generation, and these tend to stabilise river flow.

Until a few years ago irrigated areas were negligible except for long established hop fields, but
there is a rapidly expanding use of spray irrigation on orchards, pastures, potatoes and beans. Until
recent years there has been almost complete dependence on natural stream flows, but the need for
some regulating storages has become apparent. Increasingly, farmers are constructing storages of
their own, and the extension of this practice is foreseen as the logical solution in most areas, as valleys
are narrow and steep sided. Single large reservoirs cannot economically serve large areas of suitable
land, as nearly every valley is separated from others by pronounced hills, prohibiting the construction
of cross-country channels.

Underground water suitable for stock, minor irrigation works and domestic use is exploited in the
consolidated rocks of southern, midlands and north-western Tasmania. In the south and midlands,
nearly all groundwater is obtained from Permian and Triassic rocks. In the north-west, water is
recovered from a variety of rocks ranging from Precambrian dolomites, quartzites and schists to
Tertiary basalts and Quaternary sands. The highest yields are obtained from the dolomites and the
basalts. In the central north and north-east, unconsolidated Tertiary clays and gravels yield water
of variable quality. In some coastal areas, notably King and Flinders Islands, water is obtained from
aeolian sands.

The Mines Department is charged with the investigation of underground water resources. There is
a great reserve of untapped permanent streams in the western half of the State, which is largely
unsettled. The State's largest rivers discharge in the west, but diversion to the eastern half of the
watersheds is not regarded as practicable. The Hydro-Electric Commission, however, has planned
for the future development of four storage dams in the West Coast region on the Pieman, Murchison
and Mackintosh Rivers.

Administration
In Tasmania, water supply was once exclusively the responsibility of local government authorities,

but two statutory authorities, the Metropolitan Water Board and the Rivers and Water Supply
Commission, now operate bulk supply schemes, piping water for distribution by the local government
authorities in the Hobart and Launceston regions, and directly to certain industrial consumers. The
Board is responsible for the supply of water in the Hobart, Clarence, Glenorchy and Kingborough
local government areas, while the Commission exercises a general control over the utilisation of the
State's water resources and has specific functions in relation to local government authority water,
sewerage and drainage schemes.

Rivers and Water Supply Commission. The Commission is empowered by the Water Act 1957
to take water at streams and lakes, or to issue others with licences to do so; licensing covers supply
to specific industries and municipalities as well as for irrigation. The Commission is concerned with
drainage trusts' operations, river improvements (including repairs after flood damage), stream
gauging, its own regional water schemes, and with water supply, sewerage and drainage of towns.
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It operates in a similar manner to the Metropolitan Water Board in controlling the water schemes
serving the East Tamar region (North Esk Regional Water Supply), the West Tamar area (West
Tamar Water Supply) and the Prosser River Scheme, which was originally constructed to supply
water to a sodium alginate industry at Louisville near Orford and to supplement the water supply
of the township of Orford. The sodium alginate industry ceased production in December 1973.
The North Esk Regional Water Supply was constructed to meet industrial requirements of the
alumina refinery and other industries at Bell Bay, and to provide bulk supplies to surrounding
municipalities on the eastern bank of the River Tamar. The West Tamar Water Supply was constructed
primarily to meet domestic requirements of urban areas in the Beaconsfield municipality. The local
government authorities retain primary responsibility for reticulation and sale to consumers, except
to certain industrial users.

In municipalities not serviced by the Metropolitan Water Board or the Rivers and Water Supply
Commission, the supply of water is a function of the local municipal council. Where the construction
of water and sewerage schemes is beyond the financial capacity of a local government authority,
or if it requires assistance to pay for water supplied from regional schemes, the Commission may
make recommendations to the Minister for payment of a subsidy.

Irrigation
The Cressy-Longford Irrigation Scheme, officially opened in March 1974, was the first major

irrigation project to be established in Tasmania. The source of supply is the tailrace of the Poatina
hydro-electric power station from which up to 12 million cubic metres will be available to farmers
both inside and outside the irrigation district. Some 9,000 hectares, half of which are watered by
gravity, will eventually be irrigated. The scheme services about sixty-five farms within the irrigation
district (mostly by the spray sprinkler system), while a further thirty farms on the fringes will benefit
from augmented river flows.

The Cressy-Longford Scheme which is operated by the Rivers and Water Supply Commission,
and a privately owned scheme at the Lawrenny estate at Ouse, are the only extensive irrigation
works in Tasmania. A large portion of the 22,305 irrigated hectares in the State in 1975-76 were
watered by private schemes pumping water from natural streams. Approximately 50 per cent of the
area was sown and native pastures. Vegetables occupied about 30 per cent, with potatoes responding
particularly well to irrigation.

Northern Territory
Information on climatic conditions will be found in the chapter Climate of Australia. A brief outline
of contour and physical characteristics is in Chapter 27, Territories of Australia.

Administration
Under the Northern Territory Control of Waters Ordinance 1938, control of natural waters

is vested in the Crown. Where a watercourse or lake forms a boundary of any land alienated by the
Crown, the beds and banks are deemed to remain the property of the Crown (except in special cases).
The diversion of water is prohibited except under prescribed conditions. The Ordinance requires that
drilling for groundwater be carried out only by drillers who are registered under the Ordinance.
Registered drillers are required to provide the Government with information on bores drilled, including
the location, depth and size of bore, strata encountered and water produced. In particular areas,
described as Water Control Districts, where stricter control is necessary, the construction or use of
a well or water bore without a permit can be prohibited.

Under the Water Supplies Development Ordinance 1960, any landholder engaged in pastoral or
agricultural production may seek information or advice from the Commissioner of Water Develop-
ment who is appointed under the Ordinance. He may also apply for an advance towards the cost
of work proposed to be carried out. The Ordinance also provides for a refund to the landholder of
the cost of drilling an unsuccessful bore where the landholder has applied to the Commissioner for
advice on its construction and has carried out all drilling operations in accordance with advice given.

The Water Resources Branch of the Department of the Northern Territory carries out systematic
stream guaging, the collection of data relating to the quantity and quality of surface and groundwater,
the planning of water use for industrial, irrigation and town water supplies, and flood prevention
and control. It also provides a general advisory service to the public on water resources and water
conservation by providing information on the geology of the Territory, the prospects of obtaining
groundwater, the possible location of bore sites, the method of drilling and equipping bores, stream
flows, surveys of dam sites, the design of water supply schemes and reticulation lay-outs, and the
chemical and bacteriological quality of water supplies. It is involved in water pollution studies and
control, and carries out environmental assessments of water and related developments. The Branch
administers both of the ordinances described.
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Underground water

For information on underground water resources in the Northern Territory see Year Book
No. 55 and earlier issues, and the Australian Water Resources Council's publication, Groundwater
Resources of Australia, 1972 and Review of Australia's Water Resources, 1975

Of approximately 9,000 bores and wells registered in the Territory, 56 per cent were for pastoral
use, 12 per cent were investigation bores, 9 per cent served town domestic supplies, 5 per cent were
for crop use, 2 per cent were used on mining fields, and the remainder were classified under other
uses which included collapsed bores with insufficient or poor quality groundwater.
Community water supplies

The largest water conservation projects in the Territory are the Darwin River Dam (259.0 million
cubic metres) and the Manton Dam (15.7 million cubic metres) which both serve Darwin with a
reticulated water supply. Groundwater from McMinns Lagoon area can be used to augment supply.

Most other towns and communities, including Alice Springs, Tennant Creek, Katherine and
Nhulunbuy, are supplied from groundwater.
Surface water measurement

The hydrological investigations required in the Northern Territory as part of the National Water
Resources Assessment Program are being carried out by the Water Resources Branch. The program
for the Northern Territory includes establishment of base streamgauging stations and pluviographs
(automatic rainfall recorders). In particular areas of development where water supply or irrigation
proposals require special or extra surface water data, supplementary gauging stations are built to
obtain this information. The streamguaging network of the Branch comprises operating stations
(base gauging and supplementary) and pluviographs. The Commonwealth Scientific and Industrial
Research Organization and the Bureau of Meteorology also maintain streamflow and rainfall record-
ing stations.

Irrigation for agricultural purposes in the Territory is not extensive, being confined to isolated
locations near the Darwin and Adelaide Rivers, Coomalie Creek, Daly River, Katherine River,
Wickham River, Douglas River, Edith River and Alice Springs area, with only small areas being
utilised. The actual area irrigated (911 hectares in 1975-76) is far less than the area licensed. Purposes
ft r which irrigation water is used include the growing of fruit, vegetables, crops, fodder pastures,
with dairying and mixed farming. A number of farms, particularly in the Alice Springs area, are
irrigated from bore waters.

Both the Daly and Adelaide Rivers appear to offer considerable potential for irrigation develop-
ment with regulation of the rivers. Extensive investigations are being conducted into possible dam
sites and areas of land suitable for irrigation in the region, and there is a need for other associated
studies. Irrigation trials are in progress using water from the high-production bores in the Daly
Basin. Further exploratory drilling in this area is being carried out. There is an increasing demand
for water resource assessment studies and assistance for relatively small irrigation projects.

Investigations are continuing into areas of the Northern Territory which may be suitable for
irrigation from the main storage on the Ord River in Western Australia.

Australian Capital Territory
The climate of the Australian Capital Territory is such that annual evaporation exceeds the annual
rainfall of about 600 mm. Primary producers have therefore found it necessary to practice water
conservation, and to irrigate from groundwater supplies during dry periods.
Surface water

Surface water storages supplying the Capital City (pop. about 208,000) and the city of Queanbeyan
(pop. about 20,000) are located in the heavily timbered, mountainous, western part of the A.C.T.
within the catchment of the Cotter River. Corin, Bendora and Cotter Dams serve the two cities, and
another storage, Googong dam, is being developed on the Queanbeyan River to the east of the A.C.T.
Groundwater

Groundwater in the A.C.T. and environs occurs mainly in fractures in crystalline rock such as
granite and porphyry; in folded and fractured slate; and in solution cavities in limestone. Alluvial
aquifers of significance are restricted to the Lake George basin and small areas along mature sections
of the Molonglo and Murrumbidgee Rivers. Groundwater has been used in the past by most primary
producers to augment surface storage. Groundwater production bores in the A.C.T. have yields
ranging between about 0.4 and 20 cubic metres per hour; 3 cubic metres per hour is about the average
yield. However, many farm bores have fallen into disuse as a result of the Government's resumption
of virtually all freehold land within the A.C.T., and because of the rapid expansion of urban growth.
The Bureau of Mineral Resources has provided a bore-siting, groundwater-quality and yield-
prediction service in the A.C.T. since the early 1950's and maintains a network of 48 observation
bores which are monitored regularly on a long-term basis. Emphasis has shifted recently from
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predicting groundwater levels for rural landholders, to trying to establish the groundwater resources
that are available for augmenting surface water supplies for urban purposes. Data are now being
collected on groundwater occurrences within the A.C.T. and environs for preparation by the Bureau
of a 1:100,000 scale hydrogeologic map.

Many bores have been drilled in the Canberra area for determination of groundwater conditions
for specific projects such as dam sites, sewer tunnels, deep foundations for large buildings or for
feasibility studies for urban development. These bores are generally monitored for short periods only.
Long-term monitoring of water infiltrating from refuse-disposal areas commenced in 1977.

In 1975-76, a total area of 220 hectares was under irrigation in the A.C.T., of which 46 hectares
were planted to vegetables.

Control of irrigation and farm water supplies is exercised by the Conservation and Agriculture
Branch of the Department of the Capital Territory. The Bureau of Mineral Resources of the
Department of National Resources provides technical advice to landholders on groundwater and,
occasionally, on runoff.

Water conservation on farm holdings was shown to be deficient in the severe 1965-68 drought,
when stock were moved to areas outside the A.C.T. Improvements through the provision of additional
or larger farm dams and of bores have been made in recent years.

WATER SUPPLY, SEWERAGE AND DRAINAGE
The information in this section relates primarily to the metropolitan areas and provincial cities and
towns.

New South Wales
The two largest domestic water supply and sewerage systems are controlled by statutory boards,
each consisting of a president and a vice-president appointed by the State Government and five
members elected by local councils. The Boards are (a) the Metropolitan Water, Sewerage and Drain-
age Board, which administers the systems in the County of Cumberland (i.e. in Sydney and surroun-
ding districts), and, in addition, has jurisdiction over territory extending along the South Coast
beyond Wollongong to Lake Illawarra, Shellharbour and Kiama, and (b) the Hunter District Water
Board serving the Newcastle-Maitland-Cessnock areas. At Broken Hill and Cobar, similar boards
include representatives of the mining companies. Other systems, apart from irrigation projects and
water storage systems administered by the State Government, are controlled by county, municipal
or shire councils.
Metropolitan and Hunter District water supply

The storage reservoirs of the metropolitan water supply system have a combined available capa-
city of 2,623,275 megalitres and drain catchment areas of .16,650 square kilometres, including War-
ragamba, 9,000 square kilometres; Shoalhaven, 5,620 square kilometres; Upper Nepean, 900 square
kilometres; and Woronora, 85 square kilometres. The developmsnt of a water supply system on the
Warragamba River was completed with the official opening of the Warragamba Dam in October 1960.
This dam, constructed in concrete, has a storage capacity of 2,057,000 megalitres. Its safe net draught
is estimated to be 1,246 megalitres a day. At 30 June 1976, there were 203 service reservoirs in use
with a combined capacity of 4,349 megalitres. Fluoridation of the metropolitan water supply com-
menced in April 1968.

The following table shows, for the Metropolitan system, the number of properties, the estimated
population supplied, and other details.

METROPOLITAN WATER SUPPLY(a), NEW SOUTH WALES: SERVICES

Year

1971-72
1972-73
1973-74
1974-75
1975-76

Improved
properties
for which

water
mains

available

839,984
862,353
880,543
906,646
928,004

Average daily
consumption

Estimated
popu-
lation

supplied

'000
3,040
3,063
3,089
3,132
3,144

Average
daily
con-

sumption

Ml
1,341
1,418
1,380
1,494
1,471

Total
con-

sumption
for the

year

Ml
490,241
518,100
504,575
545,180
538,465

Per
property

1
1,596
1,646
1,570
1,647
1,585

Per head
of

estimated
popu-
lation

1
441
464
448
477
468

Length
of

mains

km
14,798
15,163
15,461
15,714
16,010

Number
of

meters

634,211
655,156
669,381
699,259
703,656

(a) County of Cumberland, City of Greater Wollongong, Shellharbour and Kiama Municipalities, and parts of Colo
and Wollondilly Shires.
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The water supply of the Hunter District system is drawn principally from three sources: the
Chichester Reservoir, with a storage capacity of about 17,000 megalitres and draining a catchment
of 197 square kilometres; the Tomago Sandbeds, which extend northerly along the coast towards
Port Stephens; and the Grahamstown Water Supply Scheme which is still being developed. Another
source of supply is provided by the Nelson Bay-Anna Bay Scheme. Service reservoirs and tanks
distributed throughout the water supply district have a total storage capacity of 548 megalitres.

Metropolitan and Hunter District sewerage and drainage system
The metropolitan sewerage and drainage system serving the Sydney Statistical Division comprises

four major sewerage systems and twelve minor systems, consisting of six outfalls discharging directly
into the Pacific Ocean and twelve treatment works. There are also three centres outside the Sydney
Statistical Division (Bellambi, Port Kembla and Wollongong) which discharge directly into the
Pacific Ocean. Stormwater drainage channels under the control of the Metropolitan Water, Sewerage
and Drainage Board at 30 June 1976 were 314 kilometres long.

The following table gives details of sewerage services and stormwater drains of the Metropolitan
system.

METROPOLITAN SEWERAGE AND DRAINAGE(a)
NEW SOUTH WALES: SERVICES

30 June

1972 .
1973 .
1974 .
1975 .
1976 .

Improved
properties
for which
sewerage
available

696,342
725,838
753,752
790,286
819,186

Estimated
population

served

'000
2,531
2,600
2,662
2,747
2,802

Length of
sewers

km
11,965
12,511
13,018
13,492
14,026

Length of
stormwater

channels

km
309
312
313
314
314

(a) County of Cumberland. City of Greater Wollongong, Shellharbour and Kiama
Municipalities, and parts of Colo and Wollondilly Shires.

The main sewerage system of the Hunter District serves the City of Newcastle and discharges
into the Pacific Ocean at Burwood Beach. There are also local treatment works at Maitland, Cessnock
and some of the outlying districts.

Metropolitan system finances
The following table shows the debt, revenue and expenditure of the Metropolitan Water, Sewer-

age and Drainage Board for each of the Services of water supply, sewerage and drainage during
1975-76, and for the three services combined for the years 1971-72 to 1975-76.

METROPOLITAN(o) WATER SEWERAGE AND DRAINAGE BOARD,
NEW SOUTH WALES: FINANCES

(S'OOO)

Expenditure

Year

1975-76—
Water
Sewerage .
Drainage .

Total—
1975-76
1974-75
1973-74
1972-73
1971-72

Capital
debt at

30 June

491,160
635,838

17,099

. 1,144,097
992,361
855,741
769,930
715,978

Revenue

99,285
115,869

4,433

219,587
160,620
151,027
136,592
119,851

Working Interest
expenses and

(b) exchangh

57,660
61,010

3,223

121,894
85,613
86,940
78,538
68,083

30,858
41,976

969

73,803
55,346
46,588
42,522
37,736

Debt
redemp-

tion

10,292
12,433

219

22,944
19,638
17,477
15,524
14,017

Total Surplus

99,284
115,866

4,426

219,576
160,597
151,005
136,584
119,836

1
3
8

11
23
22
10
14

(at County of Cumberland. City of Greater Wollongong, Shellharbour and Kiama Municipalities, and parts of Colo
and Wollondilly Shires. (b) Includes provision for renewals, long service leave, etc.
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Local government water supply and sewerage systems
At 31 December 1975, country water supply services were conducted or under construction by

thirty-nine municipalities, 101 shires and six county councils, and sewerage services by forty-five
municipalities and eighty-nine shires. The capital indebtedness of these schemes was 5220,268,000 at
31 December 1975. Debt of the municipalities and shires amounted to 5200.888,000 and county
councils to 519,380,000. Government advances amounting to 52,023,000 are included in these figures.
Aggregate income and expenditure amounted to 566,172,000 and 544,093,000 respectively in 1975.

Other water supply and sewerage systems
The water supply and sewerage services for Broken Hill are operated by a statutory board, the

Broken Hill Water Board. Its capital indebtedness at 31 December 1975 was 53,875,000. In 1975,
income (excluding subsidies from the State Government of 8358,000 and from mining companies of
51,082,000) amounted to 51,190,000 and expenditure (excluding debt redemption of 5342,000)
amounted to 52,315,000. The Cobar Water Board was constituted in February 1964. At 31 December
1975 its capital indebtedness was 51,936,000. The following country water supply systems are
administered by the Department of Public Works: South-west Tablelands, Junee and Fish River.
These supply water in bulk to municipalities and shires, the Electricity Commission of New South
Wales, and other large consumers. Only a small quantity is sold direct to private consumers. The
capital indebtedness of these systems was 520,998,000 at 31 December 1975. The Mulwala Water
Supply and Sewerage Service was constructed as an urgent war-time work for the Commonwealth
Government, and the Bethungra Water Supply System is administered by the Department of Public
Works in conjunction with the Junee supply.

Victoria

Melbourne and Metropolitan Board of Works
The Board consists of a Chairman, Deputy Chairman, and 54 Commissioners elected to represent

the municipalities which lie wholly or partly within the metropolitan area. The principal functions
of the Board are: to control and manage the metropolitan water supply system; to provide the
metropolitan area with an efficient main and general sewerage system; to deal with main drains
and main drainage works; to control and manage the rivers, creeks and watercourses within the
metropolitan area; and to carry out the functions of a permanent planning authority.

Metropolitan water supply
There are 7 storage reservoirs serving the metropolitan area. These have an effective capacity

of approximately 610,000 megalitres, made up as follows: Yan Yean, 30,000 megalitres; Maroondah,
22,000; O'Shannassy, 4,000; Silvan, 40,000; Upper Yarra, 200,000; Greenvale, 27,000 and Cardinia,
287,000. Service reservoirs number sixty-six (comprising forty-three service reservoirs proper, fourteen
elevated tanks and nine ground level tanks), with a total capacity of approximately 1,840 megalitres.
The following table shows particulars of Melbourne metropolitan water supply services for the
years 1971-72 to 1975-76.

MELBOURNE WATER SUPPLY: SERVICES

Length of
Average daily consumption acqua-

Year

1971-72
1972-73
1973-74
1974-75
1975-76

Number
of

improved
properties

supplied

722,016
748,990
787,052
809,372
829,941

Esti-
mated
popu-
lation

supplied

'000
2,363
2,415
2,445
2,476
2,507

Total
con-

sumption
for the

year

Mi
331,465
315,208
361,858
355,625
384,058

Total

Ml
906
864
991
974

1,049

Per
improved
property

1
,254
,153
,260
,204
,268

Per head
of esti-
mated
popu-
lation

1
370.1

(a)342.7
405.5
393.7
418.6

etc.,
mains

and
reticu-
lation

km
12,012
12,268
12,434
12,724
12,897

Number
of

meters

644,904
663,994
678,361
694,753
701,366

(a) Restrictions on use of water imposed due to drought conditions.
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Metropolitan sewerage and drainage

Particulars of sewerage and drainage services for 1971-72 to 1975-76 are shown below.

MELBOURNE SEWERAGE AND DRAINAGE: SERVICES

Year

Number
of

improved
properties
for which

sewers
are

provided

Esti-
mated
popu-
lation

for which
sewers

are
provided

Average daily discharge

Total
sewage

discharge
for the

year

Per
improved

Total property

Per head
of esti-
mated
popu-
lation

Length
of

sewers,
etc.

Length
of

mains'
drains

'000 megalitres megalitres Hires litres kilometres kilometres

1971-72
1972-73
1973-74
1974-75
1975-76

575,221
591,673
621,161
640,165
662,912

1,885
1,939
2,036
2,068
2,089

192,750
202,792
219,144
223,879
236,735

526
556
600
613
649

915
940
967
958

1,013

279
287
295
297
314

8,501
8,731
8,920
9,331
9,849

426
438
447
454
475

The metropolitan sewerage system in Melbourne consists of two major systems serving each side
of Port Phillip Bay. Development north and west of the Bay is served by the Western (Werribee)
System and development north-east, east and south-east of Melbourne is served by the South-
Eastern Sewerage System. The Werribee Board of Works Farm handles about three-quarters of the
annual flow from Melbourne's sewered areas. The remainder is handled by the South-Eastern System;
by several other localised systems serving smaller sections of the metropolis yet to be connected to
either of the two main sewerage systems; and by regional and neighbourhood purification plants
serving specific tracts of development. These localised systems and smaller plants will be phased out of
service in future years as the sewerage system proper is extended.

The Western System is centered on the Brooklyn Pumping Station and the Metropolitan Farm at
Werribee, 35 kilometres south-west of Melbourne. Covering an area of some 10,850 hectares, the
Farm has been in operation since 1897, the inaugural year of Melbourne's sewerage system. Today
the Farm uses land and grass filtration and lagooning methods to purify nearly 165,000 megalitres of
raw sewage annually before discharging the treated sewage into Port Phillip Bay as reconditioned
water.

The South-Eastern Sewerage System—the first component of a planned major Eastern System—
came into service in September 1975, with the commissioning of the South-Eastern Purification Plant
at Carrum, south of Melbourne. Apart from diverting some of the total sewage flow away from
Werribee, thus temporarily relieving pressure on the Western System, the South-Eastern System has
provided long-needed sewerage facilities to Melbourne's fast-growing eastern sector. Sewage totalling
about 62,000 megalitres annually reaches the South-Eastern Purification Plant via the South-Eastern
Trunk Sewer which runs south to Carrum from a pumping station in the eastern suburb of Kew.
Reconditioned water from the plant flows to Cape Schanck, more than 55 kilometres south of
Carrum, where it is discharged into Bass Strait. The treatment capacity of the South-Eastern
Purification Plant will be expanded in stages as additional components of the Eastern Sewerage
System are constructed.

Melbourne and Metropolitan Board of Work's finances
The following table provides for the year 1975-76 a summary of the financial operations of the

water supply, sewerage and drainage services conducted by the Melbourne and Metropolitan Board
of Works, and of the combined services for the years 1971-72 to 1975-76. The financial operations
of the Board as the Authority responsible for metropolitan highways and bridges until 30 June 1974,
are referred to on page 635 of Year Book No. 61.
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MELBOURNE AND METROPOLITAN BOARD OF WORKS: FINANCES
(S'OOO)

389

Service, etc.

Water
Sewerage .
Drainage .
General(A) .

Total 1975-76
1974-75
1973-74
1972-73
1971-72

Capital
cost of
works

and
buildings

at 30
June(a)

. 434,343

. 627,037
66,139
48,037

. 1,175,556

. 1,016,356

. 871,984

. 755,732

. 646,054

Expenditure

Revenue

57,140
79,727
10,364

147,231
115,521
89,878
74,340
67,757

Working
expenses

21,848
28,143

5,009
(c) 10,478

65,478
50,791
36,199
28,376
26,047

Works

1,652
3,068
1,180

5,900
5,000
5,000
5,000
5,000

Interest
and

exchange

24,054
37,131

2,976

64,161
51,708
42,027
36,978
30,700

Debt
redemp-

tion

8,018
8,018
7,164
6,148
5,499
4,517

Total

47,554
68,342
9,165

18,495
143,556
114,663
89,373
75,853
66,264

Surplus
(+)

or
deficit

(-)

+ 9,586
+ 11,385
+ 1,199

-18,495
+3,674
+ 858
+ 505
-1,513
+ 1,493

(a) Total loan indebtedness—1975-76, $999,792,000. (6) Statutory and general expenditure not distributed over
services. (c) Includes 81.8 m appropriated for sundry purposes.

State Rivers and Water Supply Commission
Water supply and conservation throughout Victoria (except for the area controlled by the

Melbourne and Metropolitan Board of Works) is under the jurisdiction of the State Rivers and
Water Supply Commission. The events leading to the establishment of the Commission, and its
various works, were described earlier in this chapter.

Queensland
The Brisbane City Council

The Brisbane City Council operates the water supply and sewerage systems of the City of Brisbane
and also supplies, in bulk, the whole of the water used by the City of Ipswich and a portion of that
used by the City of Redcliffe, and the Shires of Albert, Beaudesert and Moreton. Redcliffe supple-
ments its supply from that of the Pine Rivers Shire Council, while Albert and Moreton also draw
on their own reservoirs. The total number of service reservoirs for Brisbane Water Supply is 33
with a capacity of 617 megalitres. The major sources of water supply to the Brisbane City Council
are the Somerset and North Pine River reservoirs. The Somerset reservoir is a dual purpose project
with a designed total holding capacity of 910,000 megalitres, 370,000 megalitres to be for water
storage and 540,000 megalitres for flood mitigation. The North Pine River reservoir has an available
capacity of 200,000 megalitres. The following table is a summary of operations of the water supply
system of the City of Brisbane for the years 1971-72 to 1975-76.

CITY OF BRISBANE WATER SUPPLY: SERVICES

Year

1971-72
1972-73 .
1973-74 .
1974-75 .
1975-76

Services
connected

197,918
201,040
206,438
208,454
211,466

Estimated
population

supplied

704,588
715,702
720,468
731,648
723,148

daily
con-

sumption

megalitres

380.5
415.5
400,0
451.9
414.4

Total

sumption
for the

year

megalitres

139,299
151,736
145,985
164,939
151,684

Average daily
consumption

Per
service

litres

1,923
2,068
1,937
2,168
1,960

Per head of
estimated

population

litres

541
582
557
649
573

Length
of

reticu-
lation
mams

kilometres

3,829
3,930
4,015
4,075
4,138

The sewerage treatment works of the Brisbane sewerage scheme is situated at Luggage Point at
the entrance to the Brisbane River. The following table is a summary of operations of the Brisbane
sewerage scheme for the years 1971-72 to 1975-76.
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BRISBANE SEWERAGE: SERVICES

Year

1971-72
1972-73
1973-74
1974-75
1975-76

Premises
connected

167,585
182,184
192,858
202,347
207,652

Estimated
population

served

596,603
648,575
673,074
706,191
701,864

Total
sewage
pumped

for the year

megalitres
40,642
41,397
53,372
48,739
58,525

Length
of main,
branch,

reticulation.
etc. severs

kilometres
4,033
4,369
4,672
4,820
4,918

Brisbane City Council water supply and sewerage systems—finances
The following table shows particulars of the finances of the water supply and sewerage under-

takings of the Brisbane City Council for the years 1971-72 to 1975-76.

BRISBANE WATER SUPPLY AND SEWERAGE: FINANCES
(S'OOO)

Expenditure

Service and year

Water supply —
1971-72 .
1972-73 .
1973-74 .
1974-75 .
1975-76 .

Sewerage —
1971-72 .
1972-73 .
1973-74 .
1974-75 .
1975-76 .

\JIU»i

capital
cost to

30 June

95,135
n.a.
n.a.
n.a.
n.a.

77,876
n.a.
n.a.
n.a.
n.a.

Revenue

13,604
14,539
16,377
19,089
21,767

11,171
13,346
14,172
15,817
18,180

Working
expenses

5,436
5,857
7,036
9,442

11,716

2,531
2,851
3,679
4,430
5,368

Interest,
redemption

etc., charges

4,052
4,445
5,683
6,590
7,591

3,620
4,108
4,225
4,525
5,522

Surplus (+)

Total(a)

10,748
14,182
15,110
19,667
21,977

6,979
13,052
10,352
12,397
14,018

or
deficit (-)

+ 2,856
+ 357
+ 1,266
- 578
- 210

+ 4,192
+ 294
+ 3,820
+ 3,420
+ 4,162

(a) Total, including other expenditure.
Other areas

At 30 June 1976, of the 130 local authorities in addition to the City of Brisbane, 127 had water
supply schemes and 97 operated sewerage systems. The receipts (other than loan and loan subsidy)
of water undertakings controlled by these authorities amounted to $30,637,000 in 1975-76. Expendi-
ture amounted to 829,654,000, including $9,818,000 for debt charges. In addition, expenditure from
loans and loan subsidy amounted to $29,652,000. Finances of sewerage undertakings are incorporated
with cleansing and sanitary services and are not available separately.

South Australia
The water supply and sewerage systems in this State were mainly constructed, and are maintained
by, the Engineering and Water Supply Department under the control of the Minister of Works.
Works controlled by the Department are the Adelaide, Barossa, Beetaloo, Bundaleer, Moorook,
Tod River, Warren, Yorke Peninsula, and other country water districts systems; the Morgan-Whyalla
water supply system; the metropolitan and country sewerage systems; the Metropolitan Flood Waters
Scheme; and works on the River Murray constructed under the River Murray Waters Agreement.
Several water supply schemes on the Murray River are administered by the Department of Lands
in conjunction with irrigation works, and supplies to Woomera and Leigh Creek coalfield are
controlled by the operating authorities.

Adelaide waterworks
At 30 June 1975 the Adelaide waterworks supplied districts covering 1,852 square kilometres

of the metropolis and extending to nearby country areas. The capacity of the principal reservoirs
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was 189,000 megalitres and there were 7,049 kilometres of metropolitan mains. The Mannum-
Adelaide pipeline conveys water from the River Murray. Water is delivered to a terminal storage
near Adelaide and thence to the metropolitan distribution system or, alternatively, it can be delivered
into metropolitan reservoirs on the River Torrens. The pipeline also supplies various country areas
along and extending from its route. A second River Murray pipeline extending from Murray Bridge
to the River Onkaparinga is also used to supplement storage.

ADELAIDE WATERWORKS: FINANCES
(S'OOO)

Expenditure

Year

1971-72 .
1972-73 .
1973-74 .
1974-75 .
1975-76 .

Invested
Capital

at 30 June
(fl)

143,880
145,156
153,239
159,853
169,447

Revenue

15,772
18,417
20,699
22,332
28,957

Working
expenses

(b)

7,130
8,606

10,120
13,117
15,295

Interest

6,414
6,750
7,543
8,996

10,279

Total

13,544
15,356
17,664
22,114
25,575

Surplus

2,229
3,061
3,035

218
3,383

(a) After deduction of depreciation. (6) Includes debt redemption.

Adelaide metropolitan sewerage system
The Adelaide metropolitan sewerage system, comprising the Adelaide, Glenelg, Port Adelaide,

Christies Beach, and Salisbury-Elizabeth areas of 652 square kilometres in all, includes treatment
works at Glenelg, Port Adelaide, Bolivar, and Christies Beach. Financial and other particulars for
1971-72 to 1975-76 are shown hereunder.

ADELAIDE METROPOLITAN SEWERAGE: SUMMARY

Expenditure

Year

1971-72
1972-73
1973-74
1974-75
1975-76

Length
of

sewers

km
3,888
4,060
4,193
4,400
4,538

Number
of con-

nection!

265,755
276,652
288,166
297,300
309,781

//t rc.)f CU

capital
at 30

June(a)

$'000
96.431
92,642
96,467

101,020
106,953

Revenue

$'000
11,977
12,964
14,325
16,137
20,584

Working
expenses

(b)

$'000
4,909
5,400
6,950
9,751

11,008

Interest

$'000
4,500
4,946
5,328
5,963
7,298

Total

$'000
9.409

10,346
12,278
15,714
18,306

Surplus

S'OOO
2,568
2,618
2,047

423
2,278

(a) After deduction of depreciation. (b) Includes debt redemption.

Country sewerage schemes
Sewerage schemes are operating at Port Lincoln, Naracoorte, Mount Gambier, Millicent, Lobethal,

Gumeracha, Myponga, Mannum, Whyalla, Angaston and Murray Bridge. At Port Lincoln and
Mount Gambier the sewers discharge to ocean outfalls and treatment works are used on the other
systems, There are 616 kilometres of sewers and 24,939 connections in the country systems. Sewerage
schemes for Port Pirie, Victor Harbor and Gawler are under construction and operating in part.

Country water supply
Water districts systems at 30 June 1975 comprised an area of 6,830,000 hectares. Supply came

from reservoirs having a capacity of 36,000 megalitres, from minor reservoirs, from the River Murray,
and from underground sources. Apart from local supplies, water from the River Murray is distributed
over wide areas through Mannum-Adelaide, Morgan-Whyalla, Swan Reach-Stockwell and Tailem
Bend-Keith pipelines and branches of these pipelines. The principal areas of underground supplies
are in the south-east of the State—where water from the Murray basin can be had at moderate
depths—or from lakes, and from sand beds on Eyre Peninsula. In the year 1974-75 supplies made to
Mount Gambier, Naracoorte and other towns in the south-east amounted to 7,637 megalitres, and the
Uley-Wanilla, Lincoln and Polda Basins contributed 7,842 megalitres to the Tod River Water District.
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Morgan-Whyalla water supply scheme
This scheme, which has 359 kilometres of main via Port Augusta and 283 kilometres of main via

the Spencer Gulf undersea crossing, was officially opened on 31 March 1944, the capital invested to
30 June 1976 being 539,731,000. Apart from supplying Whyalla, the mains have been used to allow
expansion of reservoir supplies in the northern agricultural area of the State, and to meet new demands
caused by industrial growth at Whyalla, Port Pirie and Port Augusta. During 1974-75 water used
from the scheme amounted to 21,000 megalitres.

Western Australia
The principal water supply systems of Western Australia are under the control of two State authorities,
the Metropolitan Water Supply, Sewerage and Drainage Board and the Public Works Department.
The area which constitutes the territory administered by the Board encompasses approximately
5,040 square kilometres and comprises Perth and the metropolitan area southward to Warnbro
Beach and Serpentine, northward to Gingin Brook and Herne Hill and eastward to Swan View-
Sawyers Valley, Kalamunda, Bickley and Carmel. It also incorporates approximately 2,100 square
kilometres of water catchment areas in the Darling Range. The Public Works Department controls
the Goldfields and Agricultural Water Supply and the Great Southern Towns Water Supply as well
as 138 local water supplies. Three independent town schemes are controlled by local Water Boards in
country areas, and individual water supplies serve railways, timber mill towns, isolated mines,
pastoral properties, stock routes, and agricultural areas, mainly from dams, tanks, wells and bores.

Metropolitan water supply, sewerage and drainage
The main sources of the metropolitan water supply are several reservoirs on the Darling Escarp-

ment, the total capacity of these being 493,397 megalitres. The largest of these are the South Dandalup
Reservoir, the Serpentine Reservoir and the Canning Reservoir which have capacities of 208,210
megalitres, 184,882 megalitres and 93,400 megalitres respectively. Water from storage on the Darling
Escarpment is conveyed to service reservoirs with a combined capacity of 1,787 megalitres which
serve the territory administered by the Board. Underground water is used to augment hill supplies.
The amount used during 1975-76 was 31,017 megalitres, which was 15.9 per cent of the total consump-
tion from all sources.

The following table shows particulars of the metropolitan water supply services for 1971-72 to
1975-76.

METROPOLITAN WATER SUPPLY, WESTERN AUSTRALIA: SERVICES

Year

1971-72 .
1972-73 .
1973-74 .
1974-75 .
1975-76 .

Number
of

services
(a)

210,465
223,393
231,938
239,426
252,291

Average
daily

consumption

ml
424.6
429.5
472.3
496.5
530.3

Total
consumption

for year

ml
155,017
156,757
172,394
181,228
194,073

A verage
daily

consumption
per service

(b)

1
2,068
1,922
2,036
2,074
2,102

Length
of

mains

km
5,934
6,171
6,250
6,464
6,769

Number
of

meters

187,313
196,220
206,527
215,555
224,323

(a) Figures relate to 30 June. (A) Calculated from averages for the year.

Some particulars of the metropolitan sewerage and main drainage services for 1971-72 to 1975-76
are shown in the following table.

METROPOLITAN SEWERAGE AND MAIN DRAINAGE
WESTERN AUSTRALIA: SERVICES

Year

1971-72
1972-73 .
1973-74 .
1974-75 .
1975-76

Services

87,318
93,402
99,698

111,300
120,000

Length of Length of
sewers main drains

km
1,991
2,158
2,432
2,635
2,886

km
253
260
277
283
295



TASMANIA 393

Metropolitan Water Supply Sewerage and Drainage Board—finances
The following table shows particulars of the finances of the Western Australian Metropolitan

Water Supply, Sewerage and Drainage Board.

METROPOLITAN WATER SUPPLY, SEWERAGE AND DRAINAGE BOARD
WESTERN AUSTRALIA: FINANCES

(S'UQO)

Expenditure

Service and year

Water supply —
1971-72 .
1972-73 .
1973-74 .
1974-75 .
1975-76 .

Sewerage —
1971-72 .
1972-73 .
1973-74 .
1974-75 .
1975-76 .

Main drainage—
1971-72 .
1972-73 .
1973-74 .
1974-75 .
1975-76 .

Capital
cost to

30 June

101.509
114,971
130,760
148,630
171,917

57,479
73,434
90,936

114,185
139,770

11,259
11,694
12,365
13,526
15,581

Revenue

10,956
11,482
11,943
17,238
24,633

6,097
6,586
7,153

10,561
15,640

1,357
1,444
1,520
1,737
2,444

Depreciation
Working and other
expenses charges

3,953
4,712
6,137
8,402
9,847

2,693
3,258
4,854
6,575
7,932

492
598
787

1,025
1,246

4,931
5,581
6,489
8,099
9,686

2,573
3,117
3,924
6,011
7,304

503
541
605
716
849

Surplus (+)
or

Total deficit (— )

8,884
10,293
12,627
16,500
19,533

5,267
6,375
8,777

12,585
15,236

995
1,138
1,392
1,741
2,095

+2,073
+ 1,189

-683
+ 738

+5,100

+831
+211

-1,624
-2,024

+404

+ 362
+ 306
+ 128

-4
+350

Country water supplies
Information relating to country water supplies may be found earlier in this chapter.

Tasmania
Waterworks

In Tasmania, water supply was once the exclusive responsibility of the city and municipal councils.
Two statutory authorities now operate bulk supply schemes, piping water for distribution by local
government authorities in the Hobart and Launceston areas, and directly to certain industrial
consumers.

The over-all control of water supply in the greater Hobart area, comprising the municipalities
of Hobart, Clarence, Glenorchy, and Kingsborough, is vested in the Metropolitan Water Board,
but the municipalities retain primary responsibility for reticulation. The Board maintains pumping
stations at Bryn Estyn and Lawitta on the Derwent River near New Norfolk to supplement four water
catchment and storage areas near Hobart. Total maximum capacity of the system at 30 June 1976
was 219 megalitres per day. The following table shows particulars of the finances of the Metropolitan
Water Board.

METROPOLITAN WATER BOARD—TASMANIA: FINANCES
(S'OOO)

Expenditure

Year

expenditure
to

30 June
Working

Revenue expenses

Interest
and

depreciation

Surplus (+)
or

Total deficit (-)

1971-72
1972-73
1973-74
1974-75
1975-76

13,714
13,908
14,255
14,801
15,287

2,620
3,035
3,550
3,921
4,778

1,378
1,616
1,665
2,096
2,608

1,484
1,600
1,669
1,863
2,134

2,862
3,216
3,334
3,960
4,742

-242
-181
+ 216
-39
+ 36
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The other statutory authority, the Rivers and Water Supply Commission, operates two schemes
in the Launceston region. The North Esk Regional Water Supply Scheme supplies water to the
municipalities of St Leonards, George Town, Lilydale and part of Westbury, and also supplies
water directly to some industrial users situated near the Tamar River. The second scheme in this
region, the West Tamar Water Supply, provides water to the Municipality of Beaconsfield. In
addition to the above schemes, the Rivers and Water Supply Commission also operates an industrial
water supply scheme on the east coast of Tasmania near Triabunna.

At 30 June 1976, water was supplied to approximately 115,185 properties throughout the State.

Sewerage
At 30 June 1976, the number of tenements connected to sewerage services was about 96,330.

Approximately 87 per cent of sewerage discharge is subject to treatment.

Northern Territory
Information relating to water supply in the Northern Territory may be found earlier in this Chapter.

Australian Capital Territory
Information relating to water supply and sewerage in the Australian Capital Territory may be found
in Chapter 27, Territories of Australia.


