© CSIRO 2011. All rights reserved.
View complete contents

Index

acid sulfate soils 71

agriculture
productivity and irrigation 9, 61, 105-17
value of 19

algal blooms 65, 123

aquatic ecosystems ix, xiv, 15, 40, 61, 70, 83,
149-51, 152

condition of 120-1
Australian Drinking Water Guidelines 98

Australian Environment Protection and

Biodiversity Conservation Act 1999 23

Bowen Basin 56, 141, 142, 144
bushfires 12,13, 15, 105, 109

chemicals
contaminants 61, 73-4
organic 61, 68-9, 72, 98, 100
cities see urban water sustainability
Clarence River 10, 23
climate change x, 12, 30, 90, 151
impact on river flow 37-42

water management and planning xi-xii,
42-4,151

yield of dams and groundwater systems 90

climate drivers 30-1
climate models, global 37-40
climate variability 29, 35, 43, 102

coal seam gas development 56, 135, 138,
140-5, 151

coastal waters 68-70

Commonwealth Environmental Water Holder
xii, 132-3

172

conflicts in water values 25-6

contaminants

emerging 61, 73-4

groundwater 72

metal 61, 70-1

organic chemicals 61, 68-9, 72, 98, 100
pathogens 61, 69-70, 93, 95, 98, 99
pesticides 61, 68-9, 73, 93

Coorong 23,129, 130-1

Daly River 11, 23,52, 54, 124

dams

city supply 8, 15, 82, 89, 90, 97
and evaporation 8, 101-2, 145, 148
farm 4, 12, 13, 106, 109

and fish passage 124
management of xiii, 43, 132
northern Australia 11

operating rules 132

and river flows 119-20

storage volume 8, 35, 36, 42, 89
tailings 70, 138

water quality 61

Wivenhoe xiii, 8, 35, 97-8

desalination xiii, 42, 79, 81-2, 103, 149

and future urban water supplies 89-90, 91,
92, 93-5, 96-7

plant (Perth) 10, 33

double accounting (groundwater and surface

water use) 12, 53

drought

irrigation during the millennium 110-15


http://www.publish.csiro.au/pid/6557.htm

© CSIRO 2011. All rights reserved.
View complete contents

millennium xi, 31, 33, 34, 37, 38, 42, 45,
49,64, 71,79, 89, 105, 107, 109, 110-15,
126, 130, 140, 148, 151

southern Australia 31-4
droughts 29, 30, 31-4, 110-15

dryness index 5, 6

economic values and water 18-20, 26

ecosystems, aquatic v, ix, xi, xii, xiv, 15, 17, 23,

26, 38, 40, 45, 47, 52, 61, 70, 83, 119, 120-1,
122,127-9, 131, 149-51, 152

degraded 43
ground-water dependent 54-5, 56, 138
value of 21
El Nino 8, 30, 35, 36, 38
energy and water 81-2
energy consumption by water utilities 81
entitlements, water xii, 24, 109, 119, 133
environment, water for the 119-33
condition of aquatic ecosystems 120-1
Coorong 23,129, 130-1
estuary requirements 126-7
floodplain requirements 124-6
flow-ecology link for sustainability 122-7
management 127-30
operations 132-3
river requirements 123-4
wetland requirements 124-6
environmental water values 21-3

estuaries ix, 4,17, 20, 23, 66, 68-70, 71, 75,
83, 96, 119-20, 123

water requirements 126-7, 130, 147, 149
evaporation from dams 8, 101-2, 145, 148

evapotranspiration 2, 9, 51

farm dams 4, 12,13, 106, 109

fish, native 23, 121, 124, 127

floodplain ecosystem 125-6

floodplain harvesting 12, 13

floodplain wetlands x, 121, 125
floodplains, water requirements of 124-6
floods 29, 30, 35

forest plantations 13, 109, 151

global climate models 37-40

global warming x, 33, 35, 37, 39, 40, 41, 42,
151

Great Artesian Basin xi, 11, 48, 54, 56, 57, 142,
143, 144

Great Barrier Reef 67, 68

greenhouse gas emissions 37, 38, 39, 82, 84-5,
104, 151

groundwater 47-60
assessments 60
bores, unlicensed 12, 13
contamination 72
double accounting of 12,53
flow systems 54
and rainfall 47, 50-1, 54
as a renewable resource 50-2
resources 47, 48-9
to surface water connections 52-4
sustainability issues 47, 48, 50-2, 55-8
use 47, 49

groundwater recharge ix, 2, 44, 45, 50, 63, 89,
113,151

rates 52, 55-6

groundwater-dependent ecosystems 54-5, 56,
138

household water use, values of 20

Index 173


http://www.publish.csiro.au/pid/6557.htm

© CSIRO 2011. All rights reserved.
View complete contents

Indian Ocean Dipole 30
Indigenous values and water 24-5
industry and water 135-45

Intergovernmental Panel on Climate Change
(IPCC) 38

International Water Association 76, 87

irrigation x, xiii, 4, 9, 105-17

and agricultural productivity 9, 61, 105-17

cost of 10, 23, 26, 95
developments, new 112

during the millennium drought 110-15
efficiency 43,79, 113-16
entitlements 90, 132

and evaporation 14, 15

flow monitoring 116

future prospects 108-9, 150, 151
garden 80

and groundwater contamination 72
improving on-farm efficiency 116

Murray-Darling Basin 105, 106, 109-10,
148, 150

in northern Australia 11

return flows 12

and salinity 64, 115, 145

system efficiency 113-16

technology 114

and water availability/use 12, 31, 63, 77

and water markets 25

La Nina 8, 30, 35, 36, 38

metal contaminants 61, 70-1
mining
coal seam gas development 140-5

metal contaminants 61, 70-1

174

tailings dams 70, 138

and water 13, 135-45

water use 12,13, 137-40, 151
Moreton Bay 20, 23
Murray-Darling Basin ix, xi, 57

and drought 31-3, 40, 42, 49, 110-12

environmental flows 18, 64, 109, 121, 131,
148

environmental water operations 132-3
floodplain wetlands 121, 124-6, 128
floods 124

and groundwater 48-9

and irrigation 105, 106, 109-12, 148, 150
regional over-use 147

rivers of the 119, 121

runoff 9, 11, 29, 40, 41, 42, 43

salinity management 64, 131

surface water consumption 5

sustainable management xii, 43, 56-7, 64,
150

values 23, 25-6

water ecosystem 23, 132-3, 150
water entitlements 107-8, 133
water trading 25-6, 107-8
water transfers 10, 112

water use 5, 8,15, 26, 29, 111, 112, 147,
148

waterbirds 121, 123, 126, 128
Murray-Darling Basin Plan 26
Murray-Darling Sustainable Yields project 56-7
Murray Flows Assessment Tool 129
Murray River 8§, 13, 21, 23, 31, 32, 43, 54, 63—
4,71,109, 121, 125, 126, 129, 130-1, 132
Murrumbidgee River xii, 31, 37, 43, 97, 106,
107,113,126


http://www.publish.csiro.au/pid/6557.htm

© CSIRO 2011. All rights reserved.
View complete contents

Namoi region (NSW) 56-8
native ecosystems 62

northern Australia 11

on-farm irrigation efficiency 116

organic chemicals 61, 68-9, 72, 98, 100

pathogens 61, 69-70, 93, 95, 98, 99
Perth 10, 33

pesticides 61, 68-9, 73, 84, 93
plantations 12, 13

pollutants 20, 61, 62-3, 66-7, 68, 72, 86, 94-5,
98, 100, 137

population
concentration 148
density 2-4, 15, 75-6, 78, 148
global 84, 105, 108-9, 117,150

growth ix—x, 2, 42, 75-6, 79, 82, 83, 84-5,
89-90, 102, 108-9, 137, 149

and human waste 85

and water use 3-4

rainfall
and agriculture 4, 15, 105
average 1-2,6,9, 33, 35, 38, 39, 42
changes in 45
and climate change x, 29, 31, 42, 45
conditions 31
decline 33, 37
deficit 9, 11
estimates x, 15, 35
and evaporation 5,6, 9, 51
forecasts 35
and groundwater 47, 50-1, 54

measurement xiv, 1, 14

patterns 37, 39-40

and runoff 2, 3, 5, 6, 32, 36, 38, 45, 151
and salinity 63

seasonal 96

South West of WA 33, 34, 37

variability ix, 8, 15, 29-30, 32, 36, 37, 45,
50

and water plans 44
rainwater tanks 80, 82, 89, 95-7, 103, 104

Ramsar Convention on Wetlands of
International Importance 23, 56

recycled water 20, 66, 77, 79, 82, 84, 86, 97-9,
104, 149

future urban water supplies 97-9, 149
process, purified 98
renewable water ix, 2, 47, 50-2, 148
reservoir evaporation 101-2
reservoir inflows 40
river degradation 23
river flow
and dams 119-20
impact of climate change on 37-42
short-term and seasonal forecasting of
36-7
rivers
salinity loads in 64-5
water requirements of 123-4
runoff
projected changes to average annual 41
and rainfall 2, 3, 5, 6, 32, 36, 38, 45, 151
stormwater 68, 70, 83-4, 96, 99

surface ix, 2, 5-7,8-9, 11, 13, 29, 30, 32-3,
36-8, 40-5, 50-1, 52, 89, 104, 106, 151

salinity 18, 31, 47, 48, 54, 56, 58, 59-60, 61,
63-5,112, 115, 126-7, 130-1, 145, 149, 152

Index 175


http://www.publish.csiro.au/pid/6557.htm

© CSIRO 2011. All rights reserved.
View complete contents

science and technology xiii-xiv
seasonal forecasting of river flow 36-7
sediments 61, 65, 66-7, 68, 71, 123, 124, 126
sewage volumes 83-4, 85-6
Snowy Mountains Hydroelectric Scheme 18
southern Australia

and climate change 90

drought 31-4
stormwater

harvesting/capture 82, 89, 90, 96, 99-101,
102, 104

impacts 83-4
runoff 68, 70, 83-4, 96, 99

urban 75-8, 79, 82, 87, 89, 90, 96, 99-101,
149

Surat Basin 56, 141, 142, 144

surface runoff ix, 2, 5-7, 8-9, 11, 13, 29, 30,
32-3, 36-8, 40-5, 50-1, 52, 89, 104, 106, 151

surface water 5, 7, 8, 47, 49, 50, 55, 90, 119,
120, 149

double accounting 12, 53

to groundwater connections 52-4
sustainability, urban water 75-88

and growing cities 75-8

managing demand 78-81

reducing wastewater 83-4

resource recovery 84-6

stormwater impacts 83-4

transitioning 87-8

water and energy 81-2

sustainability issues and groundwater 47, 48,
50-2, 55-8
Swan River 23, 127

tailings dams 70, 138
The Living Murray Program 129

176

urban water supplies, future 89-104
augmentation 89-92
availability 92
choosing the best options 102-4
desalination 91, 93-5
rainwater tanks 80, 82, 89, 95-7, 103, 104
recycled water 97-9, 149
reservoir evaporation 101-2

stormwater harvesting/capture 82, 89, 90,
96, 99-101, 102, 104, 149

urban water sustainability 75-88
and growing cities 75-8
managing demand 78-81
reducing wastewater 83-4
resource recovery 84-6
sewage volumes 83-4, 85-6
stormwater impacts 83-4
transitioning 87-8

water and energy 81-2

values, water 17-26, 147-8
economic values 18-20
environmental 21-3
household water use 20
Indigenous values 24-5

resolving conflicts in 25-6

wastewater, reducing 83-4
water
conservation by communities 43

consumption by different sectors of the

economy 3
consumption, urban 78-81
and degraded ecosystems 43

demand for x, 89-90


http://www.publish.csiro.au/pid/6557.htm

© CSIRO 2011. All rights reserved.
View complete contents

as an economic good xii

and energy 81-2

entitlements xii, 24, 109, 119, 133
management xi-xii, 42-4, 151
plans and regulations 26

prices xii

recycled 20, 66, 77,79, 82, 84, 86, 97-9,
104, 149

renewable ix, 2, 47, 50-2, 148
resource planning x

runoff 42, 43, 45

science and technology xiii-xiv
utilities, energy consumption by 81-2

see also groundwater; surface water; urban
water supplies, future; urban water
sustainability

Water Act 2007 (Commonwealth) xii
water availability

for Australia’s capital cities 92

risks 12-13
waterbirds 23, 121, 123, 126, 128, 130-1

water ecosystems 17-18, 20, 21, 22-3, 26, 65,
119-20, 125, 139, 147

water for the environment 119-33
condition of aquatic ecosystems 120-1

Coorong 23, 129, 130-1

estuary requirements 126-7, 130, 147, 149

floodplain requirements 124-6
flow—ecology link for sustainability 122-7
management 127-30
operations 132-3
river requirements 123-4
wetland requirements 124-6

Water Footprint Network 4

water management and planning

in a changing climate xi-xii, 42-4, 151

and societal challenges 151
water quality 61-72

controls 61

and dams 61

and salinity 61

water recycling 20, 66, 77, 79, 82, 84, 86, 97-9,
104, 149

water requirements
for estuaries 126-7, 130, 147, 149
of floodplain 124-6
of rivers 123-4
of wetland 124-6
water resource patterns across Australia 5-7

water resource planning x, 24, 25-6, 42-4, 102,
104, 128, 130, 151

water resources and use, global comparison 3
water resources, Australia’s 1-4, 29
better information 14
and climate change 45
development opportunities 10-12
future challenges 149-51
prospects 152
renewable ix, 1, 2, 47, 50-2, 148
status 148-9
valued 147-8
variability 45

water supplies, future urban 89-104

augmentation 89-92

availability 92

choosing the best options 102-4
desalination 91, 93-5

rainwater tanks 80, 82, 89, 95-7, 103, 104
recycled water 97-9, 149

reservoir evaporation 8, 101-2, 145, 148

stormwater harvesting/capture 82, 89, 90,
96, 99-101, 102, 104, 149

Index 177


http://www.publish.csiro.au/pid/6557.htm

© CSIRO 2011. All rights reserved.
View complete contents

water sustainability, urban 75-88 water values 17-26, 147-8
and growing cities 75-8 economic values 18-20
managing demand 78-81 environmental 21-3
reducing wastewater 83-4 household water use 20
resource recovery 84-6 Indigenous values 24-5
stormwater impacts 83-4 resolving conflicts in 25-6
transitioning 87-8 water, sustainable groundwater extraction 55-8

water and energy 81-2 weather and climate drivers 30-1

water sustainability Western Australia, South West region (rainfall)

flow-ecology link for 122-7 33, 34, 37

issues (groundwater) 47, 48, 50-2, 55-8 wetlands 5, 20, 21, 23, 26, 42, 43, 54, 56, 71,
water use ix, xiii, 1-4, 5 84,100, 109, 115, 119-21, 123, 129-30, 133,

constraints 8-9 147,149

household, values of 20 floodplain x, 121, 125, 128

and mining 12, 13, 137-40 Murray-Darling Basin 121, 124-6, 128

risks 12-13 water requirements of 124-6

urban 75-81, 89-104 Wivenhoe Dam xiii, 8, 35, 97-8

178


http://www.publish.csiro.au/pid/6557.htm

