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5 Sensitivity test 

Sensitivity test Revised net benefits 

 $m 

S1. Change in number of future schemes  

■� S1.1. Assume all future recycling schemes in Qld will be subject to validation (base model 

assumes 25 per cent of schemes) 

■� S1.2. 50 per cent increase in number of schemes in Vict, SA and WA due to growth in 

aquifer recharge  

■� S1.3. 5 per cent per annum of existing schemes replace all treatment barriers 

■� S1.3. 50 per cent reduction in future schemes in NSW reflecting change in drivers that 

diminish the growth rate in new schemes. 

 

$11.3 

 

$13.6 

 

$18.1 

 

$9.3 

S2. Increasing the average number of technologies in the treatment train from 3 to 4 per 

scheme 

$11.3 

S3. Increasing the annual growth rate in new technologies from 1 to 5 per cent per annum 

(and the same technology redundancy rate) 

$11.2 

S4. Assuming all technologies already validated by any jurisdiction to require ‘revalidation’ in 

the form of a review under NatVal (ie no grandfathering) 

$10.2 

S5. Alternative staffing levels  

■� S5.1.Increasing in current regulator resources to 8 FTE, instead of 2.7 $18.4 

■� S5.2. Increasing NatVal from 1.5 to 4 staff (with no extra burden on state regulators) $7.5 

S6. Discount rate 4 per cent and 10 per cent $16.7 ? $7.7 
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2.1 Reported water recycling schemes by jurisdiction 

�
���������	
� The CIE sources listed in Attachment C. Data for Western Australia is based on Marsden Jacob (2012, p55) 
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2.2 Reported schemes by water use 

�
��
��Urban other includes water uses such as pool backwash, roadworks, dust suppression, and tanker service. Irrigation – Urban 

includes water uses such as irrigating sports fields, parks and gardens, school ovals, and town amenities.  

���������	
� The CIE sources listed in in Attachment C, including for Western Australia. 
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2.3 Proportion of treatment types by subgroup 

�
��
��Alignment of treatment types to subgroups is provided in Attachment D.1. 

���������	
� The CIE sources listed in in Attachment C, including for Western Australia. 
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2.4 Proportion of treatment type subgroups — possible human contact 

�
��
��Alignment of treatment types to subgroups is provided in D.1.�

���������	
� The CIE sources listed in Attachment C, including for Western Australia. 
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2.5 Growth in wastewater recycling schemes with human contact 

Jurisdiction 2004C2012 Historical growth per annum 

(all source water) 

Expected future growth  

per annum 

(wastewater only) 

 no. no. no. 

NSW 97 12.1 8.4 

VIC 62 7.8 5.4 

Qld 77 9.6 1.7a 

WA 20 b 2.5 1.8 

SA 7 0.9 0.6 

TAS na na na 

ACT na na na 

NT na na na 
    

Average 263 32.9 17.9 

a Assuming that, under the regulatory simplification approach, only 25 per cent of future schemes will require technologies to be 

validated.  

b For Western Australia the growth rate may be overestimated due to the necessity to draw on additional data sources.    

��
��na means data not available for jurisdictions. 

���������	
� The CIE sources listed in Attachment C. 
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2.6 Retail electricity prices, Australia, (index) 

�
��
��Index numbers of average retail electricity price across Australia. 
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��ABS 6401.0 Consumer Price Index, Australia, 
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2.7 Increases in price of potable water 

�
��
��Index numbers water and sewerage. 
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��ABS 6401.0 Consumer Price Index, Australia, 
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2.8 Projected number of technologies requiring validation 

�
Source: The CIE 
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3.1 Institutional architecture for delivery of NatVal framework 
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Guidelines (informed 

by AGWR) 

National Validation Framework Administrator 

Australian Guidelines for Water Recycling 

Entity 

Function 

Output 

Supporting Components 
Analytical capability 

Research Specialists 

 

Rule Setting 

Group 

Independent 

Assessors    

Certification 

Body 

Database 

Manager 

Define criteria 
and validation 

rules 

Oversee 
validation 

testing 

Assess and 
prepare 

validation 
certification 

Database 

Manager 

Validation 

criteria 

Statement that 
val report is 

consistent with 
criteria 

Validation 
certification 

statement  

Database of 
certified 

technologies 

Proponent 

Commissions independent 

assessor 

Undertake validation testing 

against criteria 

Submits validation report to 
Administrator for assessment 

by the Certification Body or 

regulator for in–situ 

Issued with 
Validation 

Certification 
Statement from 

the Administrator 

State Regulator 

Scheme risk 

management plans 

Scheme approval 

Audit reports 

Technology used in 

scheme — submits 

validation reports 

In–situ validation 
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3.2 Cost of validating technologies under current approach and NatVal 
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3.3 Cost to regulators under current approach and NatVal 
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4.1 Capital and operating expenditure of UV plant 

Technology 0.5ML/day 5ML/day 

 Capital cost  

($’000) 

Operating cost  

($’000 pa) 

Capital cost  

($m) 

Operating cost  

($’000 pa) 

UV 3 LRV, MBR 3 LRV 118 13 196 60 

UV 4 LRV, MBR 2 LRV 118 16 196 62 

UV 5 LRV, MBR 1 LRV 120 17 331 107 

UV 6 LRV, MBR 0 LRV 151 19 382 115 
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4.2 Estimated UV cost savings per scheme 

 0.5ML per day 5ML per day 

 Capital 

$  

Operating 

$ per annum 

Capital 

$ 

Operating 

$ per annum 

Victoria          32,131            5,973         186,163        55,437  

NSW            1,325            4,025         135,150        46,755  

South Australia                   ?             3,469                     ?           2,208  
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5.1 Sensitivity test  

Sensitivity test Revised net benefits 

 $m 

S1. Change in number of future schemes  

■� S1.1. Assume all future recycling schemes in Qld will be subject to validation (base model 

assumes 25 per cent of schemes) 

■� S1.2. 50 per cent increase in number of schemes in Vict, SA and WA due to growth in 

aquifer recharge  

■� S1.3. 5 per cent per annum of existing schemes replace all treatment barriers 

■� S1.3. 50 per cent reduction in future schemes in NSW reflecting change in drivers that 

diminish the growth rate in new schemes. 

 

$11.3 

 

$13.6 

 

$18.1 

 

$9.3 

S2. Increasing the average number of technologies in the treatment train from 3 to 4 per 

scheme 

$11.3 

S3. Increasing the annual growth rate in new technologies from 1 to 5 per cent per annum 

(and the same technology redundancy rate) 

$11.2 

S4. Assuming all technologies already validated by any jurisdiction to require ‘revalidation’ in 

the form of a review under NatVal (ie no grandfathering) 

$10.2 

S5. Alternative staffing levels  

■� S5.1.Increasing in current regulator resources to 8 FTE, instead of 2.7 $18.4 

■� S5.2. Increasing NatVal from 1.5 to 4 staff (with no extra burden on state regulators) $7.5 

S6. Discount rate 4 per cent and 10 per cent $16.7 ? $7.7 

����	
� The CIE. 
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A.1 Key steps in a CBA 
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C.1 Coverage of data sources  

Source Details available for reported schemes 

 Name Location Date Water use Treatment 

types 

Coverage 

NSW Water 4 Lifea � � � � � NSW 

Radcliffeb � � � � � Australia 

NatVal StreetMap Compendiumc � � � � � (in some 

cases) 

Select schemes 

across Australia 

WJP Solutionsd � � � � � Select schemes 

across Australia 

Queensland DERMe � � � � (in majority 

of cases) 
� QLD 

Definition of Decentralised 

Systems in the South East Qld 

Contextf 

� � � � � (in some 

cases) 

QLD 

South Australia DEWNRg � � � � � SA 

Victorian Department of Healthh � � � � � VIC 

a NSW Government Water 4 Life, ���
���
	�	���������
	�������������
�������
�������������
	�	��������
���
	�	���������
	��� b 

Radcliffe, 2004, ���
���
	�	����������������������
��
�����
����
�� ����
�������������	��
!�����"
	���������	�
�	
������

#����

����� Australian Academy of Technological Sciences and Engineering. c Halliwell, D, Roeszler, G, (Eds) 2012., ��$���

%�!�
����!�������

��&���'
���������
�!�������������������������������!
������������
���
	�	������	�
!
�� d WJP Solutions  e 

Queensland DERM via communication. f Cooks, S., Tjandraatmadja, G., Ho, A., and Sharma, A., 2009. �
�������������
	
�������
��

����
!�������
�������#����(�

�������	���
)���*� ������
���
	�������
�
��	��������	
��
	���	����
��������+,��g�South Australian 

Department of Environment, Water and Natural Resources (DEWNR) via communication. h Victorian Department of Health via 

communication. 

����	
� The CIE. 
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D.1 Alignment of treatment types to subgroups 

Treatment type subgroup Treatment type 

Oxidation Oxidation pond 

Pond 

Oxidation ditch 

Aerated lagoon 

Maturation lagoon 

Facultative lagoon 

Lagoon 

Polishing Lagoon 

Balancing Lagoon 

Aerated pond 

Extended Aeration 

Disinfection Disinfection 

UV disinfection 

Chlorine disinfection 

Chlorination 

UV technology 

Primary chlorine disinfection 

Oxidative UV disinfection 

Secondary chlorine disinfection 

UV 

Membrane technology Membrane filter technology 

Membrane 

Membrane operating system 

Membrane filtration 

Reverse osmosis 

Desalination (secondary 

membrane system) 

UF membrane 

 

Secondary reverse osmosis 

Biological treatment Biological treatment 

Biological treatment process 

Biological nutrient removal 

Biological de?nitrification 

Biological reactor 

Pre?treatment Secondary 

Tertiary 

Tertiary filtration 

High?rate primary 

Bioreactor Bioreactor 

Aerobic membrane bioreactor 

MBR membrane plant 

Filtration Filtration 

Microfiltration 

Ultrafiltration 

Wetland filtration 

Sand dune filtration 

Disc filters 

Sand filtration 

Trickling filter 

High rate trickling filter 

 

Activated sludge Activated sludge 

Activated sludge (IFAS/MLED 

plant) 

Activated sludge SBR/BNR 

Integrated fixedfilm activated 

sludge 

Activated sludge BNR 

Pasveer channel 

Other IDEA 

Port Macquarie tank 

Bathurst box 

Dentrification 

Deionisation 

Imhoff tank 

Alum dosing 

Dissolved air floatation and 

filtration 

Winter storage 

Septic tank effluent disposal 

scheme 

Add N and P 

Add P 

����	
� The CIE. 

�
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E.1 Select projects funded under the Water Smart Australia Program 

Name of project State Federal  

funding 

State 

funding 

Total cost 

of project 

Total cost funded 

by governmenta 

  $m $m $m % 

Berrindale Sewage Treatment Effluent 

Reuse ?Coolamatong Golf Course 

NSW 1.0 0.85 3.1 60 

Braidwood Sewage Treatment Plant Upgrade NSW 3.3 3.3 10.19   65 

Chatswood CBD and Civic Place Stormwater 

Management 

NSW 2.38 1.88 7.14 60 

Tumbarumba Water Treatment Plant Upgrade NSW 2.0 0.73 4.03 68 

Glenelg to Adelaide Park Lands Water Recycling 

Project 

SA 30.15 0 76.25 40 

Geelong Shell Water Recycling Project VIC 20.0 0.0 93.84 21 

Bendigo Water Recycling VIC 6.3 0.0 47.0 13 

Western Corridor Recycling Plant QLD 408  2 500 16 

a Proportion of cost funded includes both Federal and State government funding. 

����	
��Australian Government Department of Sustainability, Environment, Water, Population and Communities, ���
���!����

��������������
	�������
�� ������
. www.environment.gov.au/water/policy?programs/water?smart/projects/index.html  
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E.2 Recycling projects funded under Central Coast Water Savings Fund 

Project name Proponent Project activity Funding  

($) 

Recycling to Save and Survive Aqua Jet Car Wash Pty Ltd Installed wastewater recycling 

system  36 500 

Sanitarium Integrated Water 

Strategy 

Australian Health and 

Nutrition Association Limited 

Installed reverse osmosis plant 

 287 363 

Process Water Recycling and 

Stormwater Harvesting Project 

Effem Foods Pty Ltd Introduced microfiltration and 

reverse osmosis technologies  725 000 

School recycled water reuse 

project 

Gwandalan Public School Installed pipeline 

 55 000 

Waste Water Recycling for 

Cooling Tower Make?up 

Ingham Enterprises Pty 

Limited 

 

 367 373 

Kincumber Golf Club Connection 

to Gosford City Council Recycled 

Water Main 

Kincumber Golf and Sports 

Club Limited 

 

 33 345 

Kincumber is Sustainably Saving 

(KISS) 

Kincumber Public School Upgraded irrigation system to be 

connected to Gosford Council's 

recycled water pipeline  56 679 

Swimming pools backwash 

recycling project 

Mingara Recreation Club Ltd Introduced ultrafiltration, reverse 

osmosis treatment and chlorine 

disinfection  114 300 

Ozone laundering for aged care 

facility 

Sanctuary Point 

Developments Pty Ltd  

Installed ozone generation and 

water recycling system  32 850 

Recycled water to salvage 

gardens in aged care facilities 

Uniting Care Ageing ? Hunter, 

Central Coast and New 

England 

Installed pipeline to deliver treated 

water from local STP 

 80 000 

Green Central ? Water Catchment, 

Treatment, Recycling and 

Education 

Youth Connections Integrated rainwater harvesting, 

wastewater recycling and 

groundwater harvesting  23 000 

����	
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E.3 Selection of projects funded by Victoria’s Stormwater and Urban Water 

Conservation Fund 

Project name Proponent Total funds 

requested 

Total cost 

of project 

Proportion 

funded by 

SUWC 

Water Saving Wachter Wetlands City of Greater 

Dandenong 

 61 100  130 657 47% 

Sunbury Recycled Water Project (Clarke Oval, Sunbury 

College and Salesian College 

Hume City Council  175 000  270 000 65% 

Catani Gardens Stormwater Capture and Re?use 

project 

City of Port Phillip  250 000  527 250 47% 

Hampton Primary School Stormwater Conservation for 

Environment and Education Project  

Bayside City 

Council 

 10 000  20 000 50% 

Edendale Water Wise Community Nursery and Gardens Nillumbik Shire 

Council 

 76 000  152 000 50% 

The Ballam Project Frankston City 

Council 

 250 000 2 590 000 10% 

Greening our future ? Woodend Racecourse Reserve Macedon Ranges 

Shire Council 

 181 750  393 330 46% 

Recycled Water Supply Project ? Gisborne 

Sportsground and Botanic Gardens 

Macedon Ranges 

Shire Council 

 53 000  106 000 50% 

Footscray Park ? Stormwater Recycling Project Maribyrnong City 

Council 

 250 000  767 000 33% 

Sorrento Stormwater Reuse Project Mornington 

Peninsula Shire 

 249 900  577 900 43% 

Sustainable Irrigation Initiative ? Lake Guthridge Wellington Shire 

Council 

 75 000  150 000 50% 

Water Reuse Project ? Aerodrome Ovals Recreation 

Complex 

Mildura Rural City 

Council 

 176 700  371 000 48% 

Stormwater re?use for the Charlton Community Buloke Shire 

Council 

 69 000  154 800 45% 

Demonstration of system for treatment and processing 

of stockyard solid waste, recycling of wash?down and 

stormwater for reuse  

City of Ballarat  81 000  162 000 50% 

Combining Stormwater and Recycled Water Usage at 

Flinders Community College 

South East Water 

Ltd  115 100  230 200 50% 

Mernda Villages ASR Scheme Stockland 

Development Pty 

Ltd  250 000 1 105 000 23% 

DMS Glass Conservation and Recycling of Potable 

Water, while reducing landfill 

Don Mathieson & 

Staff Glass Pty Ltd  192 632  568 421 34% 

Stormwater use at Lyco Industries Lyco Industries Pty 

Ltd  30 000  60 000 50% 

Water Recycling at Bulace Dyeing  Bulace Dyeing Pty 

Ltd  40 000  80 000 50% 

����	
��$�	��������
����!
�������������� ����������#������!
��-�����!���
������*� ������
��%���
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http���www.water.vic.gov.au/__data/assets/pdf_file/0017/10448/Round1BusinessandOtherprojects.pdf
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