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The aim of this addendum is to provide a detailed and accessible set of instructions for 
undertaking a cost-benefit analysis (CBA) of water recycling measures, including stormwater 
harvesting. It demonstrates the process of quantifying both the costs and benefits involved.

1.1	 Background

1	 www.waterquality.gov.au/guidelines/recycled-water#stormwater-harvesting-and-reuse-phase-2
2	 NSW Department of Planning, Industry and Environment. NSW Water Strategy. August 2021. Accessed from 

https://www.water.dcceew.nsw.gov.au/our-work/plans-and-strategies/nsw-water-strategy/about-strategy

Recycling stormwater and wastewater can play a key 
role in conserving water resources and using them 
efficiently. With careful management, appropriate 
application, and community education, we can use 
these types of water safely and sustainably.1

The NSW Water Strategy commits to supporting 
water utilities to diversify their water sources 
and improve supply resilience, including through 
groundwater, stormwater harvesting, and recycled 
water. The strategy notes:

‘… water recycling will enable us to better 
understand where and how water is used, 
enable efficient water use and move 
towards a diversified portfolio of water 
supply solutions.’2

Supply and use of recycled water for potable 
and non-potable purposes can deliver a range of 
economic, social, and environmental costs and 
benefits to the local and broader community. It is 
necessary to compare these benefits to the costs of 
water recycling. CBA is a process for organising this 
material to compare the incremental benefits of the 
measures to the costs to support decision-making. 
Chapter 2 of the Water conservation CBA guidelines 
has further information on the NSW Water Efficiency 
Framework (Chapter 2.1.2) and the role of CBA 
(Chapter 2.1.3).

The benefits of water recycling can include 
the following.

•	 Economic benefits – often infrastructure costs 
or cost savings – such as deferred or avoided 
augmentation and use of the:

	– potable water network, where recycled water 
supply and use can offset potable water demand 
and reduce total supply

	– wastewater network, where recycled water 
supply can reduce downstream wastewater 
flows to be managed

	– stormwater network, where recycled water 
supply can reduce downstream stormwater 
flows to be managed.

•	 Social benefits, such as:

	– improved water security and system resilience. 
This includes diversifying water supply sources 
and employing climate-independent supplies 
that slow storage depletion and reduce the risk 
of water restrictions

	– improved flood resilience – capturing, storing, 
and treating stormwater to reduce community 
exposure to flood-related impacts

	– enhanced open space outcomes. This includes 
active and passive recreation that can rely on the 
supply of a ‘drought-proof’ source of irrigation.
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•	 Environmental benefits, such as:

	– improved environmental outcomes. This includes 
waterway and ocean health that benefit from 
reducing wastewater volumes discharged into 
the surrounding environment.

For further detail on the economic, social, and 
environmental costs and benefits associated with 
water recycling, please see Chapter 5.

While water recycling measures are often ‘net 
beneficial’ to the community, recycled water uptake 
has been limited within NSW. It accounts for less 
than 10% of total water supplied across the state.

3	 NSW Government (June 2025), The NSW Recycled Water Roadmap, available here <water.dpie.nsw.gov.au/our-work/plans-and-strategies/recycled-
water-roadmap>

4	 Ibid.
5	 Ibid.
6	 Ibid.

One of the barriers to water recycling identified in the 
NSW Recycled Water Roadmap3 is the investment 
risks and challenges in demonstrating economic 
value of water recycling measures. This is critical to 
support business case decision-making, pricing, and 
cost recovery.4

The NSW Government is concerned that under-
investment in water recycling within the state risks 
forgoing the delivery of significant additional value 
to the wider community.

1.1.1	 The NSW Recycled Water Roadmap
The NSW Government recently released the Recycled Water Roadmap (‘the Roadmap’). It includes 14 actions 
that aim to make it easier for water utilities to assess, cost, and engage with their customers on recycled water, 
and invest in it for drinking and non-drinking purposes.5

Box 1: Our vision for the future of water recycling in NSW
•	 Utilities consider recycled water equally with other supply and demand solutions

•	 Increased delivery of recycled water solutions, improving diversity, resilience, and environmental 
water quality

•	 Communities understand water recycling options and engage with utilities in the conversation on 
purified recycled water for drinking

Source: NSW Department of Climate Change, Energy, the Environment and Water. Recycled water roadmap. June 2025.

With the NSW Government taking the lead in 
collaboration with regulators and utilities, the 
Roadmap focuses on policy, economics, regulation, 
and coordination to boost recycled water delivery 
across the state.

We specifically designed this addendum to meet the 
requirements of Action 2.2 from the Roadmap:

“develop a water recycling cost-benefit 
guideline and catalogue of values to 
provide guidance and consistency in 
the approach to economic analysis for 
water recycling”6
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1.2	 What is water recycling?

7	 For the purposes of these guidelines, our starting point is that NSW Health would not permit these activities unless deemed safe. However, we 
recommend that LWUs engage with customers before investing in PRW to understand the level of community acceptance.

8	 Recycled water supplied for non-potable use requires an independent pipe network to ensure separation from potable water supply. These are 
referred to as purple pipe, third pipe, or dual reticulation schemes. For the purposes of this guidance, we will refer to the independent pipe network 
for non-potable recycled water use as third pipe.

9	 The guideline series has been produced in two phases. Refer to Water Quality Australia, guidelines, Australian guidelines for water recycling for 
further detail, available here <www.waterquality.gov.au/guidelines/recycled-water>

The NSW Government defines water recycling as:

‘… the treatment and use of wastewater 
and harvested stormwater that is treated 
in and outside the home, in industry, and 
for agriculture.’

Water recycling measures are typically categorised 
based on the intended final use, including 
the following.

•	 Potable use or purified recycled water (PRW)7, 
treats recycled water to ‘drinking water quality’ as 
per the Australian Drinking Water Guidelines. The 
potable water network can use PRW via:

	– direct potable reuse (DPR), which adds PRW to 
the drinking water reticulation system

	– indirect potable reuse (IPR) infuses PRW into 
water sources, such as rivers, reservoirs, 
or aquifers, before it enters the drinking 
water supply.

•	 Non-potable use8, such as:

	– irrigation of open space, including public 
and private open space, garden, and 
agricultural practices

	– commercial uses including cleaning hard 
surfaces, dust suppression, and cooling buildings

	– household use including toilets and 
washing machines

	– firefighting.

There are strict water quality requirements 
that differentiate recycled water for potable or 
non-potable use. For further information on these 
requirements, refer to the Australian Guidelines for 
Water Recycling Roadmap9.

It is also possible to conduct water recycling on 
different scales, including:

•	 large-scale water recycling – typically using 
extensive centralised water recycling systems that 
draw on treatment facilities and a broad network 
of pipes and pumps

•	 small-scale water recycling – uses more compact 
decentralised systems that are scalable to 
changes in conditions.

1.2.1	The link between water 
conservation and water recycling
Population growth, drought, and the potential long-
term impacts of climate change present significant 
challenges to securing water supply in NSW. 
Efficient investment in, and use of, water and water 
infrastructure are key elements in balancing long-
term supply and demand and delivering value for 
money to the NSW community.

Water recycling is a form of water conservation. 
It enables us to use our water more efficiently, 
reduce draw on the potable water storages and 
network, and slow the rate at which our storages 
deplete. Changing our water use behaviour and 
diversifying our water sources offers an alternative 
approach to long-term water security compared to 
‘traditional’ supply-side build solutions.

In doing so, water recycling can deliver a range 
of economic, social, and environmental costs and 
benefits to the community, including avoiding the 
cost of supplying potable water and managing 
wastewater flows. Recycling water improves water 
security and water quality outcomes and enhances 
liveability outcomes.

Some forms of water recycling benefits relate to 
reducing stormwater management costs as well 
as reducing community exposure to flood-related 
impacts where we can establish a direct causal link.

This addendum focuses on providing specific 
guidance on larger-scale recycling investments for 
wastewater and stormwater recycling.
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1.3	 Purpose of this addendum and the 
catalogue of values

This addendum to the Water conservation CBA guidelines covers the following.

•	 A set of detailed guidelines outlining the process for applying the 6 key steps of CBA to water recycling 
measures (this document).

•	 Two detailed worked examples (case studies) with Excel-based calculations and results.

Users should first read the Water conservation CBA guidelines before undertaking a CBA of water recycling 
measures or applying the guidance detailed in this addendum.

Box 2: Two indicative case studies support this addendum
This addendum includes 2 indicative case studies that consider a range of ‘real-world’ water recycling 
investments that could be relevant to utilities across NSW. This includes potable and non-potable use of 
recycled wastewater and stormwater.

1.	 Case study A considers investment in wastewater recycling for a water utility servicing 
80,000 customers.

2.	 Case study B considers investment in stormwater harvesting and reuse for a water utility 
servicing 50,000 customers.

We designed these case studies to test the application of the guidance material and updated catalogue 
of values, relative to a base case, when determining the incremental value water recycling can deliver to 
the NSW community. We monetised the key material costs and benefits for each case study, and, where 
relevant, qualitatively considered other economic, social, and environmental impacts.

They are indicative case studies for illustration purposes and are not intended to suggest that other 
similar water recycling measures would deliver similar results.
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1.4	 Other relevant guidance
Alongside the Water conservation CBA guidelines, there is a range of other guidance documents and tools you 
may wish to consider as part of undertaking your CBA. This can include, but is not limited to:

10	 NSW Treasury (2023). NSW Government Guide to Cost-Benefit Analysis. Accessed www.nsw.gov.au/sites/default/files/noindex/2025-03/tpg23-08-
nsw-government-guide-to-cost-benefit-analysis.pdf

11	 NSW Government (2019). NSW Government Guide to Better Regulation. Accessed www.productivity.nsw.gov.au/sites/default/files/2022-05/TPP19-
01_Guide-to-Better-Regulation.pdf

12	 NSW Government (2025). NSW Aboriginal Water Strategy. www.water.dcceew.nsw.gov.au/sites/default/files/2025-10/pp-aws-aboriginal-water-
strategy.pdf

13	 NSW Treasury (2024). First Nations Investment Framework. Accessed www.nsw.gov.au/sites/default/files/noindex/2024-11/tpg24-28_first-nations-
investment-framework.pdf

14	 NSW Government (2025). Guidance for developing Long Run Marginal Cost (LRMC) estimates. Accessed www.water.dcceew.nsw.gov.au/sites/
default/files/2025-12/lwu-guidance-long-run-cost-estimates.pdf

15	 NSW Government (2023). Framework for Valuing Green Infrastructure and Public Spaces. Accessed www.planning.nsw.gov.au/sites/default/
files/2023-10/framework-valuing-green-infrastructure-public-spaces.pdf

16	 NSW Treasury (2023). Technical Note: Flood Cost-Benefit Analysis Tool. Accessed www.nsw.gov.au/sites/default/files/noindex/2025-03/flood-cost-
benefit-analysis-tool-technical-note.pdf

17	 NSW Government (2023). Flood risk management measures. Flood risk management guidelines MM01. Accessed www.environment.nsw.gov.au/sites/
default/files/flood-risk-management-measures-230282.pdf

18	 NSW Treasury (2024). NSW Treasury CBA Tool. Accessed www.transport.nsw.gov.au/news-and-events/reports-and-publications/nsw-treasury-cba-tool
19	 CRC for Water Sensitive Cities (2025). Benefit Cost Analysis Tool. Accessed watersensitivecities.org.au/investment-framework-for-economics-of-

water-sensitive-cities-inffews-benefit-cost-analysis-tool/

•	 NSW Government Guide to Cost-Benefit 
Analysis TPG23-0810

•	 NSW Government Guide to Better Regulation 
TPP19-0111

•	 NSW Aboriginal Water Strategy12

•	 NSW Treasury First Nations Investment Framework13

•	 NSW Government Guidance for developing Long 
Run Marginal Cost (LRMC) estimates for NSW 
Local Water Utilities14 (LWUs)

•	 NSW Government Framework for Valuing Green 
Infrastructure and Public Spaces15

•	 NSW Treasury Technical Note: Flood Cost-Benefit 
Analysis Tool16

•	 NSW Government Flood risk management 
measures17

•	 NSW Treasury CBA Tool V218

•	 CRC Water Sensitive Cities Investment Framework 
for Economics of Water Sensitive Cities 
(IFFFEWS) tool19

Water recycling cost-benefit analysis guidelines  •  May 2026 10

Executive Summary Getting Started Generic assumptions Case study A Case study BIntroduction

https://www.nsw.gov.au/sites/default/files/noindex/2025-03/tpg23-08-nsw-government-guide-to-cost-benefit-analysis.pdf
https://www.nsw.gov.au/sites/default/files/noindex/2025-03/tpg23-08-nsw-government-guide-to-cost-benefit-analysis.pdf
https://www.productivity.nsw.gov.au/sites/default/files/2022-05/TPP19-01_Guide-to-Better-Regulation.pdf
https://www.productivity.nsw.gov.au/sites/default/files/2022-05/TPP19-01_Guide-to-Better-Regulation.pdf
https://www.water.dcceew.nsw.gov.au/sites/default/files/2025-10/pp-aws-aboriginal-water-strategy.pdf
https://www.water.dcceew.nsw.gov.au/sites/default/files/2025-10/pp-aws-aboriginal-water-strategy.pdf
https://www.nsw.gov.au/sites/default/files/noindex/2024-11/tpg24-28_first-nations-investment-framework.pdf
https://www.nsw.gov.au/sites/default/files/noindex/2024-11/tpg24-28_first-nations-investment-framework.pdf
https://www.water.dcceew.nsw.gov.au/sites/default/files/2025-12/lwu-guidance-long-run-cost-estimates.pdf
https://www.water.dcceew.nsw.gov.au/sites/default/files/2025-12/lwu-guidance-long-run-cost-estimates.pdf
https://www.planning.nsw.gov.au/sites/default/files/2023-10/framework-valuing-green-infrastructure-public-spaces.pdf
https://www.planning.nsw.gov.au/sites/default/files/2023-10/framework-valuing-green-infrastructure-public-spaces.pdf
https://www.nsw.gov.au/sites/default/files/noindex/2025-03/flood-cost-benefit-analysis-tool-technical-note.pdf
https://www.nsw.gov.au/sites/default/files/noindex/2025-03/flood-cost-benefit-analysis-tool-technical-note.pdf
https://www.environment.nsw.gov.au/sites/default/files/flood-risk-management-measures-230282.pdf
https://www.environment.nsw.gov.au/sites/default/files/flood-risk-management-measures-230282.pdf
https://www.transport.nsw.gov.au/news-and-events/reports-and-publications/nsw-treasury-cba-tool
https://watersensitivecities.org.au/investment-framework-for-economics-of-water-sensitive-cities-inffews-benefit-cost-analysis-tool/
https://watersensitivecities.org.au/investment-framework-for-economics-of-water-sensitive-cities-inffews-benefit-cost-analysis-tool/


Box 3: NSW Treasury First Nations Investment Framework
As recognised in the NSW Aboriginal Water Strategy:

‘Aboriginal peoples have a profound connection to water. It is a sacred element that 
sustains the lifeblood of Aboriginal peoples’ country, culture, and communities.’20

As part of delivering on each of the 4 priorities recognised in the strategy, it is essential to integrate the 
perspectives and knowledge of Aboriginal people into decision-making frameworks.

NSW Treasury recently released the First Nations Investment Framework: A guide to design, economic 
appraisal and evaluation of First Nations initiatives.

It prepared the framework to support the design, appraisal, and/or evaluation of initiatives that impact 
First Nations people and communities. This can include general and First Nations-specific initiatives. 
Initiatives likely to benefit from applying the framework follow.

•	 Initiatives that influence outcomes for First Nations people or communities, including the agreed 
priority reforms and socio-economic targets under the National Agreement on Closing the Gap.

•	 Initiatives that impact on First Nations peoples’ rights and interests in land, water, or specific cultural 
heritage places and objects.

•	 Targeted and mainstream programs or services where First Nations people are a priority cohort.

•	 Infrastructure projects to be delivered in communities with a significant First Nations population.

Where water-sector investments, including water recycling, are likely to influence the outcomes for 
First Nations peoples or communities or are likely to benefit from the perspectives or knowledge of 
First Nations peoples, you should consult the First Nations Framework for further detail. This includes 
detail on:

•	 foundations for genuine relationships

•	 partnership for shared decision-making

•	 community-led design

•	 data collection and analysis

•	 transparency and accountability.

Source: Adapted from NSW Treasury (2024). First Nations Investment Framework: A guide to design, economic appraisal and 
evaluation of First Nations initiatives.

20	 NSW Government (2025). NSW Aboriginal Water Strategy. www.water.dcceew.nsw.gov.au/sites/default/files/2025-10/pp-aws-aboriginal-water-
strategy.pdf
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Please ensure you first read the Water conservation CBA guidelines before applying the 
guidance detailed in this addendum.

It is important to understand the 6 key steps that make up the CBA process21. See Figure 8 
and Chapter 3 of the Water conservation CBA guidelines if you are not familiar with this.

This chapter will also provide advice on the level of resourcing and effort you may require, the 
information you need, and where to find it.

2.1	 Step 1: Defining the problem, business 
need, and cost-benefit analysis objective

21	 Section 3.1 of the Water conservation CBA guidelines ‘What are the key steps involved in cost benefit analysis?’ This section provides guidance on 
the key steps required when undertaking best practice CBA irrespective of the investment decision or action being considered. As this material is 
applicable to water conservation and water recycling measures, we ask you to refer to the Water conservation CBA guidelines for further detail.

Chapter 4 of the Water conservation CBA guidelines provides detail on defining your problem definition, 
business need, and CBA objective.

As discussed in more detail in Chapter 4.1 of the Water conservation CBA guidelines, for the purposes of the 
CBA, ‘insufficient’ water recycling is not an appropriate problem or business need/driver’.

Instead, water recycling is a means to an end rather than the objective itself. It enhances value for money 
in service delivery. Take care to ensure you express the problem as an outcome – ‘assist in wastewater or 
stormwater management’ – rather than a means – ‘invest in water recycling measures’.
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2.2	Step 2: Defining the options

22	 See Priority 6 (Action 6.8) of the NSW Water Strategy to ‘Investigate and enable managed aquifer recharge’: 
water.dpie.nsw.gov.au/our-work/plans-and-strategies/nsw-water-strategy/toward-2050/priority-6

The second step in a CBA is to clearly define the 
credible set of options – including a base case – that 
could achieve the objective.

For further detail on defining the base case and 
identifying the alternative options, refer to Chapter 5 
of the Water conservation CBA guidelines.

2.2.1 Defining the base 
case option
The base case is the reference point to the project 
options. The CBA estimates incremental costs and 
benefits relative to this base case.

2.2.1.1 What is the base case when 
analysing water recycling measures?
In the case of recycled water decisions, in most 
situations – but not all – the base case will be a ‘do 
minimum’ or ‘business-as-usual’ case. The reason 
– there is often a clear compliance or customer 
expectation for a level of service. For example, water 
security planning with a clear level of service might 
use a business-as-usual base case. This could involve 
sourcing water from existing storages or expanding 
them, complemented by other investments such 
as desalination if feasible. Wastewater would be 
treated, transported, and discharged at waterways. 
In this business-as-usual case, there is no further 
investment in water recycling.

Alongside Step 1, a well-established base case is 
critical to a robust and informative CBA. As with the 
definition of the CBA objective, getting the base 
case ‘right’ reduces the risk of misreporting the 
incremental value of the alternative options.

2.2.1.2 Defining the base case across 
the water cycle is a must
Water recycling projects can have impacts across 
the water cycle, including the wastewater and 
stormwater network, and over time, including periods 
of water scarcity and surplus.

To estimate the incremental costs and benefits of 
water recycling measures, it is critical to define the 
base case across the water cycle. That is, in the 

absence of water recycling measures, how will you 
supply the community with water, wastewater, and 
stormwater services? This is likely to be catchment-
based, but all catchments within a utility service area 
may not be relevant.

Chapter 5.1.1 of the Water conservation CBA 
guidelines provides further detail on ensuring you 
define the base case in a way that allows you to 
determine the incremental changes in outcomes 
across the water cycle, and over time.

2.2.2 Defining the alternative 
options
After defining the base case, you must identify and 
document a range of realistic alternative options that 
incorporate the use of water recycling and achieve 
the objective. As discussed above, for the purposes 
of these guidelines, we define water recycling as 
measures including the following.

•	 Wastewater recycling for potable use, including 
PRW and managed aquifer recharge.22

•	 Wastewater recycling for non-potable use, for 
example, third pipe recycling to enable supply to 
households and businesses, or discharge of highly 
treated recycled water to local waterways.

•	 Stormwater harvesting for potable use, including 
stormwater aquifer storage.

•	 Stormwater harvesting for non-potable use.

Some measures may involve a sequencing of 
investments. For example, investment in wastewater 
recycling that initially involves discharge of highly 
treated recycled water to local waterways but may 
enable a transition to PRW in the future.

Consider the following for water recycling measures.

•	 What is the source or feedstock for the water 
recycling measure, that is, wastewater volumes or 
stormwater volumes?

•	 What is the final intended use of the recycled 
water, for example, PRW or non-potable use?

•	 Does the final intended use offset or avoid any 
potable water volumes – directly or indirectly?

Water recycling cost-benefit analysis guidelines  •  May 2026 14

Executive Summary Introduction Generic assumptions Case study A Case study BGetting Started

https://water.dpie.nsw.gov.au/our-work/plans-and-strategies/nsw-water-strategy/toward-2050/priority-6


Figure 1 shows the following in terms of impacts 
on the water cycle, and the incremental costs and 
benefits of water recycling relative to a ‘no recycled 
water’ base case.

•	 Both PRW and third pipe recycling can reduce 
wastewater volumes and this results in curtailed or 
avoided costs for downstream wastewater system 
management.

•	 All forms of recycling, including PRW, third pipe 
recycled wastewater, and stormwater harvesting, 
can reduce system draw to lessen or avoid costs 
in the bulk water system. However, in general, 

only third pipe recycled water or stormwater 
harvesting can reduce pressure on the treatment 
and transportation parts of the water supply. 
The reason: PRW involves transporting recycled 
water back to water storages, where typically it 
is treated using an existing filtration plant and 
then transported to customers using the existing 
distribution and reticulation network.

•	 Stormwater harvesting for both potable and non-
potable use can reduce the volume of stormwater 
and this results in curtailed or avoided costs for 
downstream stormwater system management.

Figure 1: Identifying the impact of water recycling across the water cycle
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There are many different combinations of water 
recycling measures available to different utilities. 
In some cases, wastewater and stormwater 
recycling may be considered as alternative options 
and ‘competitors’.

However, the appropriateness of each type of 
potential water recycling measure in the options 
analysis, will depend on the objective of the analysis. 
For example, consider the following.

•	 If a wastewater constraint requires decisions on 
the type, timing, and scale of augmentation to 
meet growth, the CBA objective is to manage that 
constraint consistent with regulatory obligations. 
Stormwater harvesting has no impact on the 

wastewater network and is unlikely to achieve this 
objective. Therefore, they are unlikely to form part 
of a reasonable set of alternative options.

•	 Similarly, if the objective of the CBA is to manage 
stormwater consistent with the utility’s regulatory 
obligations, water recycling measures that have 
no impact on stormwater volumes, such as PRW, 
are unlikely to achieve the objective. Therefore, 
they are unlikely to form part of a reasonable 
alternative option.

These differences will also drive relevant economic, 
social, and environmental costs and benefits, see 
Chapter 2.4, and therefore influence the ultimate 
value of the water recycling measure.
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2.2.2.1 Understanding water use 
under the base case
Importantly, water recycling will only reduce or avoid 
costs otherwise incurred in water supply if it is used 
to offset potable water demand. Examples follow.

•	 Using recycled wastewater to irrigate public open 
spaces previously irrigated with potable water will 
impact water supply.

•	 Using recycling to irrigate space not historically 
irrigated by potable water will not impact water 
supply. Irrigation with recycled water will not offset 
any potable water volumes, and the draw on the 
potable water system will not change. Increasing 
the amount of irrigated open space will drive a 
range of other avoided costs and benefits such as 
improved amenity and potential for reductions in 
urban heat.

2.2.2.2 When the option involves a 
portfolio of measures
In some cases, a single measure or investment 
may not sufficiently achieve the objective. For 
example, wastewater recycling alone cannot 
reduce all wastewater volumes in a network. In this 
case, package the measures into a combination 
or portfolio of actions. The CBA will compare 
different combinations or portfolios of these 
individual measures.

These guidelines focus on water recycling measures. 
But water recycling is one of a range of supply and 

demand side measures utilities can use to achieve 
an objective. In practice, CBAs of water recycling will 
also evaluate other non-water recycling measures. 
Examples follow.

•	 A CBA investigating alternative approaches to 
delivering water security could involve comparing:

	– a more traditional supply-side approach sourcing 
water from existing or expanded storages and/or 
groundwater access, complemented by other 
investments such as desalination if feasible, with

	– a portfolio combining these supply side 
measures with some water recycling.

•	 A CBA investigating approaches to managing 
wastewater constraints could involve comparing:

	– a traditional transport, treatment, and disposal 
approach to managing wastewater, with

	– a portfolio combining wastewater recycling of 
some wastewater volumes and the traditional 
transport, treatment, and disposal of residual 
wastewater volumes.

•	 A CBA investigating alternative approaches 
to managing stormwater volumes could 
involve comparing:

	– a more traditional approach of collecting and 
transporting stormwater to receiving waters

	– a portfolio combining stormwater harvesting of 
some stormwater volumes and transportation of 
residual stormwater volumes to receiving waters.
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2.3	Step 3: Identifying and valuing key 
incremental costs and benefits

This cost and benefit valuation step can often be the 
most resource, time and effort-intensive.

For guidance on identifying and valuing key 
incremental costs and benefits, refer to Chapter 6 of 
the Water conservation CBA guidelines.

The Appendices of the Water conservation CBA 
guidelines contain further detail on specific valuation 
methodologies, or consider engaging supporting 
expertise to assist in monetising key impacts. 
This includes:

•	 Appendices 2 – 4 further detail on valuing the 
economic, social, and environmental costs and 
benefits of water recycling.

2.3.1 Identifying categories of 
costs and benefits
CBA captures economic, social, and environmental 
outcomes or impacts on community welfare. These 
are outcomes that accrue to the NSW community 
rather than simply customers or utilities.

The following boxes set out some common 
categories of costs and benefits of water recycling 
that may be relevant when undertaking a CBA of 
water recycling measures.

Box 4: Economic costs and benefits of water recycling
Economic costs of water recycling can include:

•	 the upfront and ongoing cost of the water recycling measure. This could include costs a water utility 
incurs in treating and supplying recycled water flows for the irrigation of outdoor open space. It could 
also include the cost to users associated with installing the necessary irrigation system to use flows. 
Such costs can be ‘one off’ or occur multiple times across the modelling period.

Economic benefits of water recycling.

•	 Value of the avoided capital and operating costs to meet growth in potable water demand. This refers 
to avoiding or deferring the need to augment or operate the bulk water system or any pumping/
extraction, treatment, or transport assets.

•	 Value of avoided capital and operating costs related to constructing and operating a drought 
response, which is a key benefit of improved drought resilience. See Chapter 5.7 for more detail on 
valuing resilience.

•	 Avoided cost of administering water restrictions, which is a key benefit of improved drought resilience. 
See Chapter 5.7 for more detail on valuing resilience.

•	 Value of avoided capital and operating costs related to the wastewater network. This refers to avoiding 
or deferring the need to augment or operate the downstream wastewater network, including any 
relevant transport, treatment, and discharge assets.

•	 Value of avoided capital and operating costs related to stormwater management.

•	 Avoided cost of managing degraded water quality / managing a water quality event, for example, after 
a flood event impacts water quality in storages.

•	 Avoided cost of managing or responding to a flash flood event, where there is a direct link to 
stormwater recycling. The impact of avoiding these costs will depend on the extent of the affected 
area. This is a key benefit of improved flood resilience.
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Box 5: Social costs and benefits of water recycling
Social costs of water recycling.

•	 Additional infrastructure footprint. Some recycled water measures will require more land 
for infrastructure. This reduces the availability of land for other purposes, which is a cost to 
the community.

Social benefits of water recycling.

•	 The avoided cost of water restrictions on the community, which is a key benefit of improved drought 
resilience. See Chapter 5.7 for more detail on valuing resilience.

•	 The avoided cost of a shortfall on the community, where water supply is insufficient to meet restricted 
demand. This is a key benefit of improved drought resilience. See Chapter 5.7 for more detail on 
valuing resilience.

•	 Reduced infrastructure footprint. Water recycling can manage water, wastewater, or stormwater 
constraints, reducing or deferring the need to construct new infrastructure. This frees up land for other 
community uses.

•	 The avoided cost of a flash flood event on the community. The impact of avoiding these costs will 
depend on the flooded area. This is a key benefit of improved flood resilience. See Chapter 5.7 for 
more detail on valuing resilience.

•	 Amenity and recreation benefits arising from greater availability of irrigated open space – for example:

	– some forms of water recycling can slow storage depletion to enable more frequent irrigation and 
reduce the frequency and duration of water restrictions

	– other forms of stormwater harvesting create additional recreation opportunities, such as 
naturalising stormwater channels

	– health benefits such as reduced mortality and morbidity as a result of increased activity.

•	 Urban heat-related benefits from providing irrigation, such as reduced energy distribution and 
generation infrastructure costs and reduced urban-heat related diseases.

•	 Impact on reputation and/or goodwill in the community.

•	 Impact on sense of community.

•	 Impact on mental health outcomes, for example, as a result of reduced duration and extent of 
restrictions during drought.

Box 6: Environmental costs and benefits of water recycling
Environmental costs of water recycling.

•	 Additional embodied carbon emissions from constructing water recycling schemes.

Environmental benefits of water recycling.

•	 Impact on river and ocean health arising from reduced stormwater and wastewater discharge.

•	 Avoided cost of wet weather overflows.

•	 Reduced greenhouse gas emissions from energy use associated with pumping, treatment, 
or transport.
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It may be helpful to look at case studies the CRC 
for Water Sensitive Cities developed. They draw on 
water recycling investments taking place across 
NSW, other parts of Australia, and internationally23. 
While these case studies do not demonstrate 
the application of a CBA framework to these 
investments, they provide insights into relevant 
outcomes (costs and benefits) and lessons learned. 
Case studies in NSW include:

•	 Angus Creek stormwater harvesting and 
reuse scheme

•	 Central Park recycled water scheme

•	 Sydney Water bank naturalisation

•	 Orange – stormwater to potable

•	 One Central Park green walls

•	 Dubbo Urban heat island amelioration project

2.3.2 Identifying the causal 
link between the options and 
the outcome
Take care to include only ‘relevant’ costs and 
benefits in the CBA, that is, those that arise from 
the proposed investment. Identifying the causal 
link between options and outcomes clearly explains 
whether an option will meet the CBA objective. 
Chapter 6.2 of the Water conservation CBA 

23	 CRC for Water Sensitive Cities (2022). Case studies by location. Accessed watersensitivecities.org.au/case-studies-by-location/

guidelines explains the role of a ‘logic map’ to ensure 
there is a clear causal link underpinning the CBA.

When determining relevant costs and benefits, 
investment characteristics will inform the extent 
to which the CBA reflects them. This includes 
the following.

•	 The ‘end use’, such as potable use, PRW, or 
non-potable use.

•	 The size of the investment, such as:

	– large-scale water recycling, typically conducted 
via vast, centralised systems that draw on 
treatment facilities and an extensive network of 
pipes and pumps

	– small-scale water recycling, usually conducted 
via smaller, decentralised systems that are 
scalable to changes in conditions.

•	 The location of the investment, such as 
metropolitan or remote.

Different combinations of the investment 
characteristics listed above will lead to different 
changes in community outcomes and therefore costs 
and benefits relative to the base case.

Table 1 outlines some examples of common inputs, 
outputs, and outcomes.

Table 1: Examples of common inputs, outputs, and benefits

Option Input Outputs Outcomes

Wastewater recycling 
to support irrigation of 
public open space

Recycled water offsets 
potable water consumption 
and reduces draw on 
the system

Slowed depletion of 
storage levels

Avoided social cost of 
imposing water restrictions 
on the community

Purified recycled water Additional water supply Deferred or avoided need 
to expand or operate the 
existing water system

Avoided cost of augmenting 
the potable water system 
to meet demand

Stormwater harvesting Reduced stormwater 
flows within the 
stormwater network

Reduced volume of 
stormwater discharged 
into the surrounding 
environment

Improved waterway 
health from reduced 
stormwater discharge

Recycling as an emergency 
drought response

Water recycling supports 
an additional water 
supply during periods of 
water shortage

Water recycling meets 
some restricted demand 
during periods of 
water shortages

Reduced cost of a supply 
shortfall on the community, 
that is, insufficient supply 
to meet demand
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2.3.3 Identifying the appropriate monetisation technique
In simple terms, think of the three steps outlined above as components of an equation.

Figure 2: Valuing economic, social, and environmental costs and benefits

Valuing economic, social, 
and environmental costs 

and benefits

P x ΔQ x ΔL

Value community 
places on 

the change

P

Change in 
likelihood

ΔL

Change in 
outcomes

ΔQ

Table 2 below provides examples of relevant P, ΔQ and ΔL for some costs and benefits of water recycling 
measures. For some costs and benefits the likelihood of the impact occurring does not change, and therefore 
the likelihood is not a relevant input. We mark this with an N/A.

As discussed in Box 11 of the Water conservation CBA guidelines, take care to avoid double counting.

Table 2: Valuing key costs and benefits – an example of information requirements

Cost or benefit Change in outcomes (ΔQ) Change in price (P) Change in likelihood (ΔL)

Upfront and ongoing cost of 
a water recycling scheme

N/A Upfront and ongoing 
cost of a water 
recycling scheme

N/A

Value of avoided stormwater 
management costs

N/A Change in stormwater 
management 
expenditure relative 
to the base case

N/A

Value of expected avoided 
property damage associated 
with flash flooding

Change in number of 
properties inundated due 
to flooding

Estimated cost of 
property damage per 
metre square

Change in likelihood of 
the flood event

Value of expected 
avoided mental health 
impacted associated with 
flash flooding

Change in number of 
impacted individuals that 
suffer from mental health 
impacts due to inundation

Estimated social 
cost of mental health 
impacts (P)

Change in likelihood of 
the flood event

Value of embodied 
carbon emissions

Change in embodied carbon 
emission associated with 
capital expenditure

Carbon price N/A

24	 Refer to the supporting ‘catalogue of values’ for a set of generic inputs to draw on when conducting CBA.

Appendices 2 – 4 provide a set of detailed valuation 
methodologies you can apply when economically 
evaluating water recycling measures. The catalogue 
provides further detail on the relevant price (P).24 
See Chapter 6.4.1 of the Water conservation 
CBA guidelines to ensure you have identified the 
appropriate monetisation technique. This chapter will 
also help you select the ‘correct’ P, Q, & L metric.

We recognise there is a range of methodologies you 
can apply when monetising the economic, social, 
and environmental costs and benefits of water 
recycling. Consistent with best practice, you should 

always seek to use and apply the best available 
information when undertaking a CBA. This includes 
monetising relevant costs and benefits. Critically, 
CBA is an iterative process. If more information 
becomes available, you can introduce it into the 
CBA. It is common for the analysis to evolve as more 
information becomes available.
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2.3.4 Applying the 
monetisation technique
The Appendices will guide you through valuing the 
key costs and benefits of water recycling.

•	 Appendix 2 – further detail on valuing economic 
costs and benefits of water recycling, including 
valuing avoided water and wastewater costs and 
the avoided cost of triggering a drought response.

•	 Appendix 3 – further detail on valuing social costs 
and benefits of water recycling, including valuing 
the avoided social cost of water restrictions and a 
supply shortfall.

•	 Appendix 4 – further detail on valuing 
environmental costs and benefits of water 
recycling, such as improved waterway 
health outcomes.

25	 We note that, for some water utilities, yield is below demand.

2.3.4.1 Valuing the avoided cost of 
expenditure to meet growth in water 
demand – an example
In many cases, the volumes of water the system 
supplies – size and timing – will drive decision making 
on system augmentations. Water demand and 
leakage rates, for example, influence this.

The need to ensure system yield remains above 
demand generally drives investment in the potable 
water system. This must be consistent with the water 
utility’s targeted level of service, considering rainfall 
and frequency and severity of restrictions.

In general, demand coming close to “meeting” yield 
triggers investments, ensuring the water system 
can sustainably supply the community.25 Figure 3 
illustrate this.

Figure 3: The link between investments in system yield and demand

In general, system yield must remain above demand to ensure the secure 
provision of water stays in line with the LWU’s targeted level of service.

Investment in water recycling for portable 
use can provide additional system yield.

This can avoid or defer the need to augment 
the existing potable water network.
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The yield and demand balance influences the 
timing of investment. Water recycling provides an 
alternative source of water and reduces draw on the 
potable water network. This can defer or avoid the 
need to augment the potable water network.

To calculate the present value of this upstream water 
operating expenditure and capital expenditure cost 
saving, multiply:

•	 LRMC of water supply (‘P’) and;

•	 the change in water demand (‘ΔQ’) over the 
modelling period.
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Figure 4: Valuing avoided costs to meet growth in water demand
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2.3.5 Valuing the benefits of improved resilience – an example of 
flood resilience and resilience to drought

26	 NSW Department of Planning, Industry and Environment (2021). Resilience outcomes for the planning system. December 2021.

Australians are vulnerable to a range of climate 
hazards that threaten our communities, economy, 
and natural environments. These include:

•	 chronic stresses that drive lasting changes in our 
surrounding environment, such as climate change, 
drought, and shifting rainfall patterns

•	 acute shocks that pose a heightened, short-term 
threat to the community, such as bushfires, 
heatwaves, floods, and storms26.

These hazards can impose a range of economic, 
social, and environmental costs on the NSW 
community. These include the economic costs of 
responding to a hazardous event as well as the 
social costs associated with impacts on affected 
individuals’ mental health and wellbeing.

While the severity, timing, and location of these 
impacts are uncertain, we know that under a 
changing climate these events, chronic stressors, 
and acute shocks are likely to increase in frequency 
and severity.

Water recycling can play a key role in improving 
our resilience to many of these hazardous events. 
It diversifies our supply sources and reduces risks 
of restrictions and supply shortages during drought, 
or poor water quality events following floods. As 
it reduces some of the costs of these hazardous 
events, water recycling can deliver a range of 
economic, social, and environmental benefits to 
the community.

Key to understanding these resilience benefits is 
identifying the site-specific change in likelihood 
(L) of an event occurring or change in quantities 
(Q) as a result of water recycling investments. This 
incremental change drives the estimate of any 
economic, social, or environmental resilience value 
of water recycling. A material benefit or cost of 
improved resilience depends on the likelihood of an 
event occurring. If we knew that an event such as a 
flood is likely to occur, we could invest with certainty 
upfront. Given the cost of mitigation is often lower 
than the cost of responding to hazard events, a 
flood would lead to reduced economic, social, and 
environmental costs for the community. However, the 
likelihood is inherently uncertain. There is a range of 
possible outcomes, from a flood event every year to 
none at all.

You may want to engage specialist expertise, for 
example hydrologists, where these benefits are 
likely to be material and/or to ensure accuracy of the 
input assumptions.

Sensitivity analysis and testing alternative 
scenarios, such as future dry climate, help decision 
makers understand CBA result resilience when key 
assumptions change.

We outline examples of valuing improved resilience 
to flood, drought, and water quality events below.
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2.3.5.1 Valuing improved resilience to flood – an example
Floods are natural disasters occurring at a 
low-frequency but with high consequence. While 
uncertain, climate change is expected to increase 
exposure to flood frequency and severity.

Flood events can impose a range of economic, 
social, and environmental costs on the community. 
Inundation causes damage and disruption. Costs 
will vary depending on the characteristics of the 
area and flood event. They can include:

•	 residential and commercial property damage

•	 temporary housing for impacted households

•	 agricultural damages, including loss of production

•	 social disruption such as increased travel time due 
to damages to roads and other infrastructure

•	 lost productivity, such as workplace and school 
attendance and then the long- term impacts of 
reduced education

•	 essential service outages – water and electricity

•	 clean-up

•	 impacts to mental health outcomes and 
social cohesion

•	 injury and/or mortality

•	 environmental damage.

These costs are likely to vary over time and with the 
severity of the flood event. For example, service 
outages may occur for a couple of days, while 
temporary housing costs or loss of trading revenue 
may continue to affect impacted individuals well 
after the flood event has occurred.

Figure 5: Economic, social, and environmental costs of a flood event over time

Economic, social and environmental costs of a flood event over time

Land is inundated 
and damaged

Residents move into 
temporary accommodation Community rebuilds

Expected cost of injury  
and/or mortality Expected cost of mental health impacts

Expected cost of 
service outages Expected cost of residential, commercial and public property damage

Expected cost of agricultural damages (incl. Livestock & horticulture)

Expected cost of damages to local roads and highway

Expected cost of clean up costs

Expected cost of temporary housing

Expected cost of additional travel time

Expected cost of greenhouse gas emission from increased travel time

Expected cost of missed schooling

Expected cost of lost production

There are level of service (LOS) standards to meet 
regarding community exposure to flood events. 
Additional investment in stormwater harvesting 
and reuse can reduce community exposure 
below the minimum standard and help deliver a 
higher LOS.

Where measures can reduce the volume of 
stormwater runoff to be managed downstream, 
water recycling can reduce the severity and/or 
likelihood of some flooding events. In doing so, water 
recycling can reduce the expected cost of flood 
events on the community.
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Figure 6: The link between stormwater and flood management and flood-related impacts

Impact on stormwater runoff Impact on likelihood of a 
flood event

Impact on outcomes of a 
flood event

Reusing stormwater or holding 
stormwater in the landscape 
can reduce or slow the rate of 
stormwater runoff.

Reduced stormwater runoff can 
reduce the likelihood of, or severity 
of, a flash flood event.

Reducing the risk of a flood event 
can reduce or avoid the economic, 
social and environmental costs of a 
flood event.

Appendix 2 and 3 discuss this in more detail. You can estimate the value of these avoided flood costs 
across several different outcomes, including the avoided cost of property damage due to flooding. As 
Figure 7 demonstrates, to estimate the expected avoided cost of property damage due to flooding at a high 
level, multiply:

•	 the cost of damage to residential, commercial, and public properties (P)

•	 the estimated metres squared of damage to each dwelling type (ΔQ)

•	 the change in the likelihood of the flood event (ΔL).

Figure 7: Valuing the expected avoided cost of property damage due to flooding
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27	 NSW Treasury (2023). Disaster Cost-Benefit Framework TPG23-17.

The above formula is consistent with the 
methodology applied as part of the NSW Treasury 
Disaster Cost-Benefit Framework TPG23-1727. We 
note the Disaster Cost-Benefit Framework applies an 
annual exceedance probability (AEP) when assessing 
the likelihood of a disaster occurring and forecasting 
benefits. The methodology above draws on a change 
in ‘likelihood’ when valuing the expected avoided 
cost of a flood event. To ensure consistency with the 
Disaster Cost-Benefit Framework, align the change 
in flood event likelihood (ΔL) with NSW Treasury's 
definition of annual exceedance probability (AEP). 
AEP is the probability of a particular disaster type of 
a given size or larger occurring in a 12-month period. 
In some cases, investing in water recycling will only 
change the likelihood of flooding, not the number 
of properties impacted. The estimated damage 
per dwelling type (ΔQ, measured in square metres) 
remains unchanged.

There may be a role for site-specific 
flood modelling
The likelihood and severity of a flood event is a 
highly site-specific value. It will reflect the individual 
capacity and constraint of a stormwater system, 
the solutions considered, and the surrounding 
infrastructure such as paved or sealed surfaces. 
Water recycling measures such as stormwater 
harvesting can reduce either the likelihood (L) 
or the severity and extent (Q) of flood events. 
Understanding which factor changes is essential 
for evaluation. This may require specialist technical 
flood modelling to understand the differences in the 
likelihood of inundation under different options and 
situations (see Figure 8).
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Figure 8: Understanding the differences in the risk of inundation between options may require specialist 
flood modelling – an example
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2.3.5.2 Valuing improved drought resilience – an example
Periods of low inflows into water storages during 
drought can impose a range of economic, social, 
and environmental costs and benefits on the 
community. This includes water restrictions that 
pose a direct social cost to the community by 
asking customers to amend behaviours to reduce 
their water use.

Under extreme conditions, extended periods of 
drought may result in a water supply shortfall if 
supply is insufficient to meet restricted demand. 
A supply shortfall where there is unmet demand 
imposes a direct social cost on the community.

Figure 9 below shows that the costs imposed on the 
community increase as water storages deplete.
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Figure 9: Costs imposed on the community at different storage levels
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As discussed in more detail below, water recycling 
can reduce our reliance on rainfall-dependent water 
sources to improve our drought resilience.

•	 To reduce the severity of water restrictions on the 
community during drought, it either:

	– reduces our draw on the potable water system 
to lessen the rate at which storages deplete. 
This can reduce the risk of triggering drought 
response measures, such as restrictions, at 
different storage levels. It can also reduce 
the expected cost of these measures on the 
community, both relative to the base case

	– provides an alternative ‘drought-proof’ source of 
supply to increase the range of feasible activities 
during water restrictions, for example, irrigation.

•	 It acts as an enduring, rainfall-independent supply 
that increases water volume at very low storage 
levels. This ultimately reduces the size of supply 
shortfalls and unmet demand. Water recycling can 
still occur, albeit potentially with some reductions 
in supply. This reduces the cost of a supply 
shortfall –unmet demand –on the community, 
should this extreme scenario occur. The red box in 
Figure 10 illustrates this.

Figure 10: Water recycling can reduce the size of supply shortfalls if they occur

Water recycling as a form of enduring supply, such as PRW, 
can reduce the severity of supply shortfall. It reduces the 
volume of unmet demand relative to the base case. There red 
box illustrates this.
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As Appendix 3 discusses in more detail, we can 
estimate the value of improved drought resilience 
across several key outcomes. This includes the 
avoided cost of a supply shortfall on the community, 
that is, supply is insufficient to meet restricted 
demand. As Figure 11 shows, to estimate the cost of 
shortfall, multiply:

•	 willingness to pay to avoid a shortfall (P) – it 
is likely that the cost imposed on residential 

28	 During a BWA, you must use bottled or cooled boiled water for the length of the alert for the following: drinking, washing uncooked food (salad 
vegetables and fruit), washing seafood that has been packed in ice, making ice, cleaning teeth, gargling, and for pets’ drinking water. Potable water 
demand for these actions is a customer’s ‘impacted’ demand. There are likely to be activities outside of those specified above, such as irrigation or 
washing a car, which may be unaffected by a BWA.

customers will differ from the cost imposed on 
commercial / business customers. This is different 
to the willingness to pay to avoid water restrictions, 
discussed above

•	 the change in probability of shortfall (ΔL) – based 
on hydrological modelling

•	 the change in size of a shortfall, which will depend 
on the volume of enduring supply provided by 
recycling (ΔQ).

Figure 11: Valuing the expected avoided cost of a supply shortfall on the community
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2.3.5.3 Valuing improved resilience to poor source water quality – an example
A water quality event temporarily compromises 
potable water quality due to ‘poor’ source water. 
‘Poor’ source water quality may occur for several 
reasons, including:

•	 decaying organic matter in water sources, also 
known as a black water event

•	 sewerage and/or wet weather overflows

•	 flooding or fire

•	 escherichia coli bacteria and/or blooms of 
cyanobacteria.

If a water quality event occurs, water suppliers and 
utilities consult local public health units and follow 
NSW Health response protocols. They may issue 
notices to inform customers of recommended actions 
to mitigate risks and minimise community impacts. 
This can include:

•	 conserve water notice (CWN), advising customers 
to reduced demand as a result of de-rating a 
water treatment plant in response to poor source 
water quality

•	 boil water alert (BWA), advising customers to meet 
their ‘impacted28’ demand by either boiling tap 
water or using bottled water in response to poor 
source water quality.

During a BWA, affected customers will either (i) 
comply, and substitute impacted demand with boiled 
or bottled water, or (ii) not comply, and continue using 
tap water for restricted actions against water utility 
and NSW Health advice.
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Box 7: Determining the rate of community compliance to a BWA
In the event of poor source water quality, a water utility may issue a BWA or other warnings such as a 
CWN to inform customers of the recommended response actions. This mitigates risks and minimises 
impacts on the community. In response to a BWA, an affected customer can either:

•	 comply, and substitute impacted demand with either boiled or bottled water

•	 not comply, and continue using tap water for restricted actions against water utility Water and NSW 
Health advice.

Existing literature suggests a range of factors could influence the rate of community compliance or 
non-compliance with a BWN. This includes perceived level of ‘risk’ and the community’s understanding 
of what constitutes ‘compliance’. Several studies noted a high degree of community compliance, up to 
95%, when evaluating drinking water compliance. That is, they used boiled or bottled water for drinking 
purposes. This level of compliance lowered significantly, up to 64.6%, when accounting for broader 
ingestion compliance, for example, using boiled or bottled water for brushing teeth or cooking29. Most 
studies only accounted for respondents ‘aware’ a BWN was in place. When accounting for affected 
customers who were not aware of the BWN, the real rate of compliance is likely to be lower30.

Water recycling can materially reduce community exposure to water quality risks. Where this occurs, or 
where boil water advisory (BWA) compliance rates are highly uncertain, undertake sensitivity analysis to 
account for different community compliance rates.

29	 Rundblad, G., Knapton, O., & Hunter, P. R. (2014). The causes and circumstances of drinking water incidents impact consumer behaviour: comparison 
of a routine versus a natural disaster incident. International Journal of Environmental Research and Public Health, 11(11), 11915-11930.

30	 Vedachalam, S., Spotte-Smith, K. T., & Riha, S. J. (2016). A meta-analysis of public compliance to boil water advisories. Water research, 94, 136-145.

In both cases, imposing a BWA on the community can 
impose a range of economic, social, and environmental 
costs on the community. This includes the:

•	 expected cost to the utility to manage a water 
quality event

•	 expected cost to non-residential customers or 
businesses of a BWA

•	 cost to the community of complying with a BWA 
(see Box 7 above), either by boiling tap water or 
purchasing bottled water. This further includes the:

	– expected cost of time taken to boil tap water or 
purchase bottled water

	– cost of energy required to boil water

	– cost of purchasing bottled water

•	 cost to the community of not complying with a 
BWA, including the expected cost of:

	– mortality and/or morbidity due to water 
quality-related illness

	– treatment due to water quality-related illness

•	 expected cost of greenhouse gas emissions from 
boiling water

•	 expected avoided cost of disposing of bottled water.

Delivering an alternative source of water enables 
water recycling to reduce the:

•	 likelihood of a water utility issuing a BWA or CWN 
in response to ‘poor’ source water quality

•	 number of customers impacted, or volume of water 
impacted, by a BWA or CWN.

Water recycling can deliver a range of community 
benefits. It reduces either the likelihood of a poor 
water quality event or its severity, measured by the 
number of people impacted.

For example, the expected avoided cost of time 
taken to boil water in response to a BWA. Water 
recycling delivers an alternative source of water, 
which can reduce the likelihood or severity of a BWA. 
As a result, water recycling can avoid the need for 
compliant customers to spend time boiling water 
during a BWA. This is an expected avoided cost 
(benefit) to the community, relative to the base case, 
as Figure 12 illustrates.
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Figure 12: The link between water recycling and the expected avoided cost of time taken to boil water

Impact on likelihood of a 
water quality event Impact on likelihood of a BWA Impact on community value

Water conservation and water 
recycling can reduce the likelihood 
or severity of a water quality event, 
relative to the Base Case.

By reducing the likelihood or 
severity of a water quality event, 
investment in water conservation 
and recycling can avoid the need 
for customers to boil their water in 
response to a BWA.

In turn, this can deliver an avoided 
cost saving (i.e. benefit) to the 
community associated with the 
cost of time taken to boil water, 
relative to the Base Case.

31	 NSW Treasury (2024). NSW Treasury CBA Tool. Accessed www.transport.nsw.gov.au/news-and-events/reports-and-publications/nsw-treasury-cba-tool
32	 CRC for Water Sensitive Cities (2025). Benefit Cost Analysis Tool. Accessed watersensitivecities.org.au/investment-framework-for-economics-of-

water-sensitive-cities-inffews-benefit-cost-analysis-tool/

As shown in Figure 13, the expected avoided cost of time taken to boil water can be valued by multiplying the:

•	 volume of demand that is met by boiling water (Q), which is a function of the proportion of customers that 
comply with a BWA by boiling water and the volume of water boiled per day

•	 time taken to boil a litre of water (Q)

•	 the value of time taken to boil water, as estimated as the value of leisure time (P)

•	 expected duration of a BWA (∆L), which is a function of the likelihood of a BWA and the likely duration of 
the BWA.

Figure 13: Valuing the expected avoided cost of time taken to boil water
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2.4	Step 4: Comparing the costs and 
benefits to identify the NPV and BCR

The fourth step in the CBA involves comparing the costs and benefits to report the overall net benefit, or cost, 
to the community.

There is a range of publicly available tools that can assist in undertaking a CBA, including:

•	 NSW Treasury CBA Tool V231

•	 CRC Water Sensitive Cities Investment Framework for Economics of Water Sensitive Cities (IFFFEWS) tool32

See Chapter 7 of the Water conservation CBA guidelines to calculate your benefit-cost ratio and net present 
value, discount your costs and benefits, interpret your results, and consider qualitative outcomes.
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2.4.1 Considering qualitative costs and benefits
While the quantifiable costs and benefits are a critical part of a CBA, in some cases quantification may not be 
practical. Impacts that cannot be quantified should be accounted for qualitatively.

Table 3 provides an example of some qualitative analysis applied to water recycling.

For further detail on qualitative analysis, refer to Chapter 7.4 of the Water conservation CBA guidelines. 
They include principles for identifying the need for qualitative costs or benefits, and additional examples.

Table 3: Including qualitative factors in the CBA – an example

Impact Summary Likely materiality

Economic costs and benefits

Avoided 
clean-up 
costs due to a 
flood event

Following a flood event, the additional cost of ‘cleaning up’ debris imposes an 
additional economic cost on the community. Where a direct causal link can be 
established, certain stormwater recycling schemes can reduce the likelihood 
and/or severity of flood-related impacts, including associated clean-up costs.

Understanding the materiality of this benefit requires site-specific information 
on clean-up costs following a flood event and whether stormwater recycling 
changes the likelihood or severity of these events. This can be challenging 
to determine.

Minor Benefit

Social costs and benefits

Active and 
passive 
recreation 
benefits

Water recycling provides a ‘drought proof’ source of irrigation for outdoor open 
spaces. This can improve their ‘quality’ and enhance opportunities for active 
and passive recreation. This represents an additional benefit to the community.

Determining the materiality of this benefit requires site-specific information 
on the storage level or water restriction stage at which outdoor open space 
irrigation would cease without recycled water. In most cases, this benefit is 
likely to be minor as the marginal change in the likelihood of irrigation may 
be minor.

Minor benefit

Impact on utility 
reputation and 
goodwill

Water recycling measures that reduce draw on the potable water system 
and slow the rate at which storage levels deplete can reduce community 
exposure to a range of water security and water quality risks. These include 
the likelihood of issuing a BWA, imposing water restrictions on the community 
and/or a supply shortfall. These events and actions can impose a range of 
costs on the community, and therefore, if these events occur, the community 
may have highly negative views on utilities. For example, the community might 
question why the utility didn’t take further action to avoid this outcome.

Water recycling measures reduce the likelihood or severity of these events and 
actions and can improve utility reputation and goodwill.

Water recycling schemes can build trust with the local community, 
but monetising this benefit is extremely difficult. We lack quantitative 
information on whether a utility's reputation and goodwill change from water 
recycling investments.

Minor benefit
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Impact Summary Likely materiality

Environmental costs and benefits

Avoided 
greenhouse 
gas emissions 
associated with 
boiling water 
in response to 
a BWA

Water recycling measures for potable use can reduce the likelihood of issuing 
a BWA in response to a water quality event or reduce the proportion of the 
population impacted. This reduces the need for compliant customers to boil 
their water. As a result, water recycling can reduce associated greenhouse 
gas emissions associated with energy consumption required to boil water. In 
turn, this can deliver an incremental benefit to the community relative to the 
base case.

Determining the materiality of this benefit requires site-specific information on 
both the likelihood of issuing a BWA and whether water recycling investment 
for potable use changes this likelihood or the proportion of the population 
impacted. It also requires understanding the expected community compliance 
rate in response to a BWA and the extent to which the community will boil 
tap water rather than purchase bottled water. Both can be challenging 
to determine.

Minor benefit

2.5	Step 5: Account for key risks and 
uncertainty of options in the CBA

Chapter 8 of the Water conservation CBA guidelines will assist you to account for key risks and uncertainty of 
options in the CBA.

2.6	Step 6: Identifying the high-level 
distribution of costs and benefits across 
the community

The final step in the CBA process uses distributional analysis to assess the spread of gains and losses across 
different community groups.

Chapter 9 of the Water conservation CBA guidelines will assist you in identifying, allocating, and 
understanding the high-level distribution of costs and benefits across the community.
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Generic 
assumptions – 
case studies
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Table 6 lists the generic assumptions applied to case studies A and B. We list additional case study-specific 
assumptions in the relevant appendix.

33	 NSW Government (2024). Embodied Carbon Measurement for Infrastructure. Technical Guidance p.66. www.infrastructure.gov.au/sites/default/files/
documents/embodied-carbon-measurement-for-infrastructure.pdf

34	 Ibid.
35	 Ibid.
36	 Ibid.
37	 Reported as $131/tonne in $FY24, NSW Treasury (2024). TPG24-34 Carbon emissions in the Investment Framework. www.nsw.gov.au/sites/default/

files/noindex/2025-03/tpg24-34-carbon-emissions-in-the-investment-framework.pdf
38	 Response Rate, Dr Bennett. J & Dr Morrison. M – Environmental and Resource Economics (2001), Valuing the environmental attributes of NSW Rivers, 

Final Draft Report prepared for the NSW Environment Protection Authority, p.28.
39	 Estimates of the probability of major towns experiencing severe water restrictions and shortfall guide the assumed likelihood of hitting each level 

of water restrictions under a dry future climate change scenario, as detailed in DPE (2023). Regional Water Strategy, Macquarie-Castlereagh. 
Accessed from www.water.dcceew.nsw.gov.au/sites/default/files/2025-08/rws-macquarie-castlereagh.pdf

Table 6: Generic assumptions – case studies

Assumption Details

Modelling period 30 years

Baseline year (price year) 2025/26 ($2026)

Real discount rate 5% – with sensitivity tests at 3% and 7%

Inflation In line with annual CPI increases

Population growth 1%

Product stage (A1-A5) emissions 
intensity – water treatment plant

1.23kg CO2 emissions/unit – with sensitivity tests at 0.93 and 1.5433

Material share of capex – water 
treatment plant

27% – with sensitivity tests at 20% and 33%34

Product stage (A1-A5) emissions 
intensity – water pipeline

0.30kg CO2 emissions/unit – with sensitivity tests at 0.23 and 0.3835

Material share of capex – water pipeline 23% – with sensitivity tests at 17% and 29%36

Carbon price $138.44/tonne in FY2637

Volume of water restricted at  
each level of water restrictions

Level 1: 5%
Level 2: 10%
Level 3: 15%
Level 4: 30%
Level 5: 50%
Supply shortfall: 50%

Willingness to pay (WTP) to avoid 
demand restricted under each level  
of water restrictions

Level 1: $2.50/KL
Level 2: $6.00/KL
Level 3: $15.00/KL
Level 4: $60.00/KL
Level 5: $80.00/KL
Supply shortfall: $200.00/KL

WTP survey for environmental  
outcomes applicability

38%38

Likelihood of water restrictions (central) In assuming a utility will deliver a given level of service to customers, we 
have estimated the cumulative likelihood of water restrictions will not 
exceed 15% for any case study option under the central estimate.

Likelihood of water restrictions  
(future wet climate scenario)

Under a wet climate scenario, time spent in water restrictions is expected 
to decrease. We have assumed the cumulative likelihood of water 
restrictions will not exceed 12% for any case study option under the future 
wet climate scenario.

Likelihood of water restrictions  
(future dry climate scenario)

Under a dry climate scenario, time spent in water restrictions is expected to 
increase. We have assumed the cumulative likelihood of water restrictions 
will not exceed 55% for any case study option under the future dry 
climate scenario.39
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Case study A
We developed these case studies for illustrative purposes only, to provide guidance on 
applying this framework.

40	 NSW Department of Planning and Environment, Guidance on strategic planning outcome – Understanding water security, December 2022.  
Accessed here: www.water.nsw.gov.au/sites/default/files/2025-07/guidance-understanding-water-security.pdf

Problem definition
Case study A considers a coastal LWU that provides 
water and wastewater services to 80,000 people. 
All options – or portfolios – must meet a targeted 
level of service (LOS).40

•	 For water, this means balancing supply and 
demand over time to provide an acceptable level 
of security as demand grows – a ‘long-term water 
investment plan’. This also includes potentially 
more severe periods of water scarcity – a ‘drought 
response plan’.

•	 For wastewater, this means management, 
including risks to the natural environment, for 
example, pollution and degradation, and any risks 
to human health.

Options
The base case is the business-as-usual approach to 
delivering water and wastewater services. Against 
this base case we choose two options – or portfolios 
– for additional investment in wastewater recycling. 
We assess the capabilities of these options to 
meet the:

•	 water LOS – through diversifying water supply 
sources and providing a new form of climate 
independent supply that can improve water supply 
resilience, including reducing water security risk 
and water quality risk

•	 wastewater LOS – by reducing downstream 
wastewater flows to be managed and avoiding 
augmentation that would otherwise be needed to 
manage environmental risks.

Option 1 and 2 involve additional – but different – 
investments in wastewater recycling and reuse in 
addition to the BAU measures.

•	 Option 1 involves the supply of non-potable 
recycled water to irrigate outdoor open space.

•	 Option 2 involves additional wastewater recycling 
for potable supply, such as PRW.

We compare these to a base case with no wastewater 
recycling. The base case requires added water (dam) 
and wastewater (trunk and treatment) investment to 
meet the LOS.

Figure 14 summarises these options.

We designed the two options to test the incremental 
value of recycling wastewater for either non-potable 
or potable supply. The results of the CBA will 
illustrate whether the:

•	 incremental benefits of wastewater recycling 
– in terms of deferring the water-supply and 
demand-side measures and wastewater measures 
otherwise required to meet the LOS – outweigh the

•	 incremental costs – in terms of upfront and 
ongoing wastewater recycling costs.
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Figure 14: Case study A – indicative options
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As Figure 15 shows, while the wastewater recycling measures in Option 1 and Option 2 reduce the volume of 
customer demand met by potable water, wastewater recycling alone is insufficient to meet demand.

Figure 15: Case study A – indicative water demand balance
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Note: for illustrative purposes only.

This case study shows there is still a role for investment in supply-side measures as part of a long-term plan to 
meet forecast growth in demand. Wastewater recycling would defer this.
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This is in addition to measures such as water restrictions required under the drought response plans (see 
Figure 16). However, these drought response measures can be deferred. In slowing the rate at which storages 
deplete, water recycling ‘buys time’.

Figure 16: Case study A – Storage levels over time under the base case and options
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By reducing draw on the potable water system, wastewater 
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Benefit and costs categories
Table 7 outlines the relevant costs and benefits for case study A.

Table 7: Case study A – indicative costs and benefits

Cost or benefit Change in outcomes (ΔQ) Change in price (P) Change in likelihood (ΔL)

Additional capital 
expenditure for non-potable 
wastewater recycling

N/A Cost of capital expenditure. N/A

Additional operating 
expenditure for non-potable 
wastewater recycling

N/A Cost of operating 
expenditure.

N/A

Additional capital and 
operating expenditure 
for potable wastewater 
recycling (PRW)

Volume of PRW supplied. Unit cost of PRW supply. N/A

Value of avoided costs of 
water supply

Volume of potable water 
(otherwise from existing 
sources) offset by recycled 
water supply and use.

Long-run marginal cost 
(LRMC) of bulk and non-bulk 
water supply.

N/A

Value of avoided wastewater 
management costs

Change in volume 
of wastewater 
transported through the 
wastewater network.

LRMC of wastewater 
management.

Where LRMC is not available, 
use the short run marginal 
cost of wastewater as a proxy.

N/A

Expected active and passive 
recreation benefits

Number of active and passive 
visits to the open space.

Estimated community WTP to 
engage in active and passive 
recreation opportunities.

Change in likelihood 
of recreation following 
year-round irrigation.

Expected avoided cost of 
inactivity related morbidity 
and mortality

Disability adjusted life years 
(DALYs) lost due to inactivity.

Value of a statistical life year. Change in likelihood 
of recreation following 
year-round irrigation.

Expected avoided health 
expenditure associated 
with inactivity

Change in inactivity 
disease burden.

Estimated treatment 
cost for each inactivity 
related disease.

N/A
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Cost or benefit Change in outcomes (ΔQ) Change in price (P) Change in likelihood (ΔL)

Expected air quality benefits 
associated with irrigated 
tree canopy

Hectares of tree canopy. Value per m2 of tree canopy. Change in the likelihood 
of irrigation.

Expected avoided cost of 
a BWA to non-residential 
customers

Change in the number of 
businesses impacted by 
a BWA.

Estimated cost of a BWA on 
non-residential customers.

Change in the expected 
duration of a BWA41.

Expected avoided cost of time 
taken to boil water

Change in time taken to 
boil the volume of impacted 
demand in response to a 
BWA.

Estimated value of 
leisure time.

Change in the expected 
duration of a BWA.

Expected avoided cost 
of morbidity due to water 
quality-related illnesses

Change in DALYs lost 
due to non-compliant 
customers contracting water 
quality-related illnesses.

Value of a statistical life year. Change in likelihood of a BWA.

Expected avoided cost of 
water quality-related illness 
treatment

Change in the number of 
non-compliant customers 
contracting water 
quality-related illnesses.

Estimated treatment cost for 
each water quality-related 
illness.

Change in likelihood of a BWA.

Expected avoided cost 
of water restrictions on 
the community

Change in volume of 
restricted demand 
under each level of 
water restrictions.

Community WTP to 
avoid each level of 
water restrictions.

Change in the likelihood 
of each level of 
water restrictions.

Expected avoided cost 
of administering water 
restrictions

N/A Cost of imposing each level 
of water restrictions on the 
community.

Change in the likelihood 
of each level of 
water restrictions.

Expected avoided cost 
of a shortfall, that is, 
insufficient supply

Change in volume of 
unmet demand due to a 
supply shortfall.

Community WTP to avoid a 
supply shortfall.

Change in the likelihood of a 
supply shortfall.

Embodied carbon emissions Change in embodied carbon 
emission associated with 
capital expenditure.

Carbon price. N/A

Waterway health benefits Change in volume of treated 
wastewater discharged into 
the surrounding environment.

Community WTP to avoid 
treated wastewater 
discharge into the 
surrounding environment.

N/A

Note: ‘red’ boxes refer to a deterioration in societal outcomes or a ‘cost’ to the community, and ‘green’ boxes refer to an improvement in 
societal outcomes or a ‘benefit’ to the community.

Inputs and indicative assumptions

41	 The expected duration of a BWA will be a function of the average duration (days) and likelihood (%) of triggering a BWA in response to a water 
quality event.

•	 Population = 80,000, with a growth of 1% 
per annum.

•	 Total annual potable water demand is assumed to 
be about 7000ML per year and increases in line 
with assumed population growth of 1% per annum.

•	 The LRMC of water supply is assumed to be $2.50 
/ kL, which reflects the future costs of augmenting 
the system to ensure supply meets demand over 
the modelling period.

•	 The LRMC of wastewater is assumed to be $2 / kL.

•	 The unit cost of PRW is assumed to be $3 / kL. This 
unitised cost accounts for the upfront and ongoing 
cost of supplying an additional unit of PRW.

•	 Under the base case, the utility’s only drought 
response measure involves the use of water 
restrictions, that is, there is no major supply 
augmentation during drought. Estimated cost of 
drought response for each level is assumed to be:

	– Stage 1: $10,000

	– Stage 2: $20,000

	– Stage 3: $60,000

	– Stage 4: $120,000

	– Stage 5: $200,000
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•	 Option 1 is assumed to cost $6.23m ($FY26, 
discounted), comprising $3.50m upfront capital 
expenditure, and $2.73m operating expenditure. 
Under Option 1, wastewater recycling for the 
irrigation of outdoor open space is assumed to 
supply 50ML of recycled water per year.

•	 Option 2 is assumed to cost $25.19m ($FY26, 
discounted), comprising $3.50m in upfront capital 
expenditure, $2.73m operating expenditure, and 
$18.97m in expenditure associated with delivering 
PRW. Under Option 2, irrigation of outdoor open 
space is assumed to use 50ML of recycled water 
per year and 350ML per year of potable supply 
via PRW.

•	 By reducing draw on the potable water system, 
wastewater recycling can reduce the likelihood 
and/or severity of water restrictions and a 
supply shortfall.

CBA results
Figure 17 summarises the results of the CBA. 
It shows:

•	 Option 1 delivers a net benefit to society as the 
NPV > 0 and BCR > 1. That is, the incremental 
benefits of providing wastewater recycling for the 
irrigation of outdoor open space outweighs the 
additional costs.

•	 Option 2 also delivers a net benefit to society as 
the NPV > 0 and BCR > 1. That is, the incremental 
benefits of providing wastewater recycling for 
the irrigation of outdoor open space and PRW 
outweighs the additional costs.

Option 2 delivers the greatest value to the community, 
and is determined as the preferred option.

Table 8 details the monetised costs and benefits that 
deliver these results.

Figure 17: Case study A – indicative CBA results incremental to the base case  
(ENPV terms, $FY26 millions )

In
cr

em
en

ta
l c

os
ts

 a
nd

 b
en

efi
ts

 o
f t

he
 o

pt
io

ns
, c

om
pa

re
d 

to
 th

e 
ba

se
 c

as
e 

($
FY

26
m

)

Option 1: Case Study A

$0   

$10   

$20   

$30   

$40   

$50   

$60   

$70   

PV: benefitsPV: costsPV: benefitsPV: costs

Option 2

ENPV: $40.31m BCR: 2.60
Option 1

ENPV: $5.55m BCR: 1.89

Option 2: Case Study A

Expected air quality benefits associated with irrigated tree canopy
Expected avoided health expenditure associated with inactivity

Expected avoided cost of a BWA to non-residential customers 

Expected avoided cost of inactivity related morbidity and mortality
Expected active and passive land-based recreation benefits
Downstream avoided wastewater costs
Upstream avoided water costs
PRW costs
Operating expenditure
Capital expenditure

Waterway health benefits
Embodied carbon emissions
Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions
Expected avoided cost of water restrictions on the community
Expected avoided cost of water quality-related illness treatment
Expected avoided cost of morbidity due to water quality-related illnesses
Expected avoided cost of time to taken to boil water

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.
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Table 8: Case study A – indicative CBA results incremental to the base case (ENPV terms, $FY26, millions)

Cost or benefit Option 1: Wastewater 
recycling for irrigation of 

outdoor open space

Option 2: Wastewater 
recycling for irrigation of 

outdoor open space and 
supply of PRW

Capital costs of non-potable water supply $3.50m $3.5m

Operating costs of non-potable water supply $2.73m $2.73m

Capital and operating expenditure for potable 
wastewater recycling (PRW) $ – $18.97m

Avoided water supply costs $2.02m $17.82m

Avoided wastewater management costs $1.61m $14.26m

Expected active and passive recreation benefits $1.08m $1.08m

Expected avoided cost of inactivity  
related morbidity and mortality $0.44m $0.44m

Expected avoided health expenditure  
associated with inactivity $0.02m $0.02m

Expected air quality benefits associated  
with irrigated tree canopy $0.07m $0.07m

Expected avoided cost of a BWA  
on non-residential customers $ – $2.15m

Expected avoided cost of time taken to boil water $ – $2.95m

Expected avoided cost of morbidity  
due to water quality-related illnesses $ – $4.99m

Expected avoided health expenditure  
associated water quality-related illness $ – $0.23m

Expected avoided cost of water restrictions  
on the community $0.69m $3.43m

Expected avoided cost of administering  
water restrictions $0.00m $0.01m

Expected avoided cost of a shortfall $1.66m $13.86m

Embodied carbon emission costs  
of water recycling infrastructure $0.03m $0.03m

Waterway health benefits 
(avoided environmental impacts) $4.22m $4.22m

Net present value $5.55m $40.31m

Benefit cost ratio 1.89 2.60

Note: ‘red’ boxes refer to a deterioration in societal outcomes or a ‘cost’ to the community, and ‘green’ boxes refer to an improvement in 
societal outcomes or a ‘benefit’ to the community.
Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.

Table 9 analyses the qualitative costs and benefits of each option. We assess the qualitative impacts as minor 
in both options. This is unlikely to change the preferred option identified above, or the broad finding that both 
options deliver added value to the community.
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Table 9: Case study A– indicative results – qualitative costs and benefits

Impact Summary Likely 
materiality

Economic costs and benefits

Avoided cost of 
responding to a 
water quality event

Under Option 2, drawing on an alternative water source through PRW supply 
can reduce the likelihood of a water quality event (including a BWA) or the 
number of customers impacted. The volume of water impacted is lower, 
therefore Option 2 can reduce the cost to the utility of responding to a water 
quality event.

We assume this will deliver a minor benefit under Option 2.

Option 2:  
Minor benefit

Social costs and benefits

Amenity  
benefits

Wastewater recycling for irrigation of outdoor open space can deliver a 
drought-proof water source that keeps public spaces green and irrigated 
year-round, improving their quality

However, this benefit is likely to be minor. It is not creating additional open 
space, just irrigating existing open space.

Option 1 & 2: 
Minor benefit

Avoided health 
costs related to 
urban heat

Wastewater recycling for irrigation can contribute to avoided health costs 
related to urban heat, for example, loss in productivity due to extreme heat. 
The regular irrigation of open space and canopy, including during droughts, 
can reduce urban temperatures.

However, the materiality of this benefit will depend on the scale of the 
intervention. Influencing urban heat requires large-scale irrigation. We 
therefore assume this will deliver a minor benefit under Options 1 & 2.

Option 1 & 2: 
Minor benefit

Note: ‘red’ boxes refer to a deterioration in societal outcomes or a ‘cost’ to the community, and ‘green’ boxes refer to an improvement in 
societal outcomes or a ‘benefit’ to the community.

Risk and uncertainty analysis

42	 An increase (decrease) in the capital and operating of the water recycling measures, increases (decreases) the incremental costs of the options 
relative to the base case, and decreases (increases) the net benefits of the options, that is, decreases (increases) the estimates of NPV and BCR.

43	 An increase (decrease) in the discount rate, decreases (increases) the PV value of the stream of incremental costs and benefits over the modelling 
period relative to the base case – particularly those benefits that occur towards end of period – and decreases (increases) the net benefits of the 
options, that is, decreases (increases) the estimates of NPV and BCR.

44	 A wetter (dryer) assumed climate that involves fewer periods of low inflows into storages, decreases (increases) the incremental benefits of the 
options related to drought management relative to the base case, and decreases (increases) the net benefits of the options, that is, decreases 
(increases) the estimates of NPV and BCR.

To ensure an accurate comparison of costs and 
benefits across response options, robust economic 
assessment should include tools for managing risk 
and uncertainty. This case study includes sensitivity 
analysis to identify changes to the ‘value for money’ 
options when individual key assumptions vary. These 
uncertainties include:

•	 20% increase and 20% decrease in operating and 
capital costs of water recycling measures relative 
to the central case (Figure 18 and Figure 19)42,

•	 higher and lower discount rates (7% and 3%) 
relative to the central case (5%) (Figure 20 and 
Figure 21)43

•	 wetter and dryer climate change scenarios relative 
to the central case (Figure 22 and Figure 23)44

In each of these results, only a single assumption is 
varied to isolate the impact of the change.

The results of the sensitivity tests indicate the CBA 
results are robust to changes in capital costs and 
discount rates.

In most cases, the relative performance of the 
options does not change as a result of changes 
in key assumptions. Options 1 and 2 still perform 
better than the base case and Option 2 is still the 
preferred option.
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We have not reported other risks that could still 
impact the value of these investments. These include:

•	 higher / lower estimate of the community’s WTP 
for changes in broader economic, social, and 
environmental outcomes

•	 lower / higher community WTP to pay to avoid 
water restrictions during drought periods

•	 lower / higher community WTP to avoid a supply 
shortfall – unmet demand at critically low storages

•	 lower / higher estimated volume of water that can 
be met by PRW

•	 lower / higher likelihood of a water quality event, 
including a BWA

•	 lower / higher level of community compliance to 
a BWA.

Similarly, this section has not tested other 
uncertainties that could be explored through more 
complex analysis, such as real options analysis. 
These could include:

•	 uncertainty about community acceptance of 
PRW, meaning high-quality recycled water may 
need to be supplied for non-potable purposes 
or discharged until the community accepts 
potable supply

•	 potential for large shocks (increase or decrease) 
in water demand, such as from a large 
industrial customer)

•	 significant regulatory change, such as restrictions 
on wastewater discharge to waterways.

These events could impact the base case and the 
incremental value of water recycling measures.

Figure 18: Case study A – indicative CBA results incremental to the base case – 20% increase in capital 
and operating costs (ENPV terms, $FY26 millions)
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Option 2: Case Study A

Expected air quality benefits associated with irrigated tree canopy
Expected avoided health expenditure associated with inactivity

Expected avoided cost of a BWA to non-residential customers 

Expected avoided cost of inactivity related morbidity and mortality
Expected active and passive land-based recreation benefits
Downstream avoided wastewater costs
Upstream avoided water costs
PRW costs
Operating expenditure
Capital expenditure

Waterway health benefits
Embodied carbon emissions
Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions
Expected avoided cost of water restrictions on the community
Expected avoided cost of water quality-related illness treatment
Expected avoided cost of morbidity due to water quality-related illnesses
Expected avoided cost of time to taken to boil water

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.
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Figure 19: Case study A – indicative CBA results incremental to the base case – 20% decrease in capital 
and operating costs (ENPV terms, $FY26 millions)
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Option 2: Case Study A

Expected air quality benefits associated with irrigated tree canopy
Expected avoided health expenditure associated with inactivity

Expected avoided cost of a BWA to non-residential customers 

Expected avoided cost of inactivity related morbidity and mortality
Expected active and passive land-based recreation benefits
Downstream avoided wastewater costs
Upstream avoided water costs
PRW costs
Operating expenditure
Capital expenditure

Waterway health benefits
Embodied carbon emissions
Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions
Expected avoided cost of water restrictions on the community
Expected avoided cost of water quality-related illness treatment
Expected avoided cost of morbidity due to water quality-related illnesses
Expected avoided cost of time to taken to boil water

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.

Figure 20: Case study A – indicative CBA results incremental to the base case – 7% discount rate 
(ENPV terms, $FY26 millions)
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Option 2: Case Study A

Expected air quality benefits associated with irrigated tree canopy
Expected avoided health expenditure associated with inactivity

Expected avoided cost of a BWA to non-residential customers 

Expected avoided cost of inactivity related morbidity and mortality
Expected active and passive land-based recreation benefits
Downstream avoided wastewater costs
Upstream avoided water costs
PRW costs
Operating expenditure
Capital expenditure

Waterway health benefits
Embodied carbon emissions
Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions
Expected avoided cost of water restrictions on the community
Expected avoided cost of water quality-related illness treatment
Expected avoided cost of morbidity due to water quality-related illnesses
Expected avoided cost of time to taken to boil water

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.
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Figure 21: Case study A – indicative CBA results incremental to the base case – 3% discount rate  
(ENPV terms, $FY26 millions)
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Option 2: Case Study A

Expected air quality benefits associated with irrigated tree canopy
Expected avoided health expenditure associated with inactivity

Expected avoided cost of a BWA to non-residential customers 

Expected avoided cost of inactivity related morbidity and mortality
Expected active and passive land-based recreation benefits
Downstream avoided wastewater costs
Upstream avoided water costs
PRW costs
Operating expenditure
Capital expenditure

Waterway health benefits
Embodied carbon emissions
Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions
Expected avoided cost of water restrictions on the community
Expected avoided cost of water quality-related illness treatment
Expected avoided cost of morbidity due to water quality-related illnesses
Expected avoided cost of time to taken to boil water

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.

Figure 22: Case study A – indicative CBA results incremental to the base case – future dry climate scenario 
(ENPV terms, $FY26 millions)
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Option 2: Case Study A

Expected air quality benefits associated with irrigated tree canopy
Expected avoided health expenditure associated with inactivity

Expected avoided cost of a BWA to non-residential customers 

Expected avoided cost of inactivity related morbidity and mortality
Expected active and passive land-based recreation benefits
Downstream avoided wastewater costs
Upstream avoided water costs
PRW costs
Operating expenditure
Capital expenditure

Waterway health benefits
Embodied carbon emissions
Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions
Expected avoided cost of water restrictions on the community
Expected avoided cost of water quality-related illness treatment
Expected avoided cost of morbidity due to water quality-related illnesses
Expected avoided cost of time to taken to boil water

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.
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Figure 23: Case study A – indicative CBA results incremental to the base case – future wet climate scenario 
(ENPV terms, $FY26 millions)
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Option 2: Case Study A

Expected air quality benefits associated with irrigated tree canopy
Expected avoided health expenditure associated with inactivity

Expected avoided cost of a BWA to non-residential customers 

Expected avoided cost of inactivity related morbidity and mortality
Expected active and passive land-based recreation benefits
Downstream avoided wastewater costs
Upstream avoided water costs
PRW costs
Operating expenditure
Capital expenditure

Waterway health benefits
Embodied carbon emissions
Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions
Expected avoided cost of water restrictions on the community
Expected avoided cost of water quality-related illness treatment
Expected avoided cost of morbidity due to water quality-related illnesses
Expected avoided cost of time to taken to boil water

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.

Distribution of costs and benefits

45	 DPE’s Regulatory and Assurance Framework for LWUs expects LWUs to undertake strategic planning to a reasonable standard, which includes 
implementing sound pricing and prudent financial management. It includes guidance on cost recovery mechanisms that provide efficient pricing 
signals. See website here: www.water.dcceew.nsw.gov.au/sites/default/files/2025-08/regulatory-and-assurance-framework-for-local-water-
utilities..pdf

Option 2 is the preferred option based on its CBA. 
It delivers the greatest net benefit to the community. 
This section focuses on the distribution across 
the NSW community of the incremental costs and 
benefits of Option 2, compared with the base case.

For the purposes of this analysis, we focus on 
three broad locational groupings – LWUs and their 
customer base (users of water and wastewater 
services), local community, and the NSW community.

The indicative distributional analysis captured in 
Figure 24 and Table 10 illustrate the following.

•	 The LWU and its customers carry the incremental 
costs (below the Y axis) of wastewater recycling. 
We have assumed Option 2 will recover its capital 
and operating costs through customers45.

•	 The other incremental cost (below the Y axis) 
associated with investment in wastewater 
recycling is embodied carbon. The NSW 
community at large carries this.

•	 The LWU and its customers receive most of the 
benefits of wastewater recycling and reuse (above 
the Y axis), primarily in the form of avoided water 
supply costs and wastewater management costs. 
They would pass on from the LWU to its customers 
in the form of lower prices over time.

•	 Additionally, the local community incurs a number 
of benefits of wastewater recycling (above the Y 
axis), including reductions in the expected costs of 
water restrictions and supply shortfalls. This also 
benefits customers. In practice, LWU customers 
and the local community are likely to share these 
avoided costs (benefits). However, for the purposes 
of this analysis we have attributed this benefit 
category to the local community to account for the 
fact that restricting customer demand will have 
impacts beyond those who receive water services.
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This highlights that LWUs and their customers are 
both the primary impactors and beneficiaries of 
these wastewater recycling schemes. However, 
the local community can be a beneficiary. A range 
of added benefits associated with wastewater 
recycling may accrue to the local and the NSW 
community. This is acknowledged in IPART’s recycled 
water guidelines.46

46	 IPART notes that “our regulatory approach recognises that recycled water schemes can meet multiple objectives within an integrated urban water 
system beyond water supply, such as increasing liveability and improving environmental outcomes. In particular, we now recognise the wider 
economic benefits of recycled water through our decision to expand the funding framework to include the value of external benefits… Where 
customers are not willing to pay for external benefits, they may still be funded through a government subsidy, or from customers under a directive 
from government.” IPART, Review of pricing arrangements for recycled water and related services, July 2019, p2, 55.

For example, enhanced irrigation of open space 
may reduce inactivity, avoiding health expenditure 
for local and NSW communities. It may also avoid 
morbidity from water quality-related illness. We 
note that some of the qualitative costs or benefits 
may accrue to LWUs and customers or the local 
community or NSW community. This could be added 
amenity benefits and avoided health expenditure for 
urban heat-related deaths.

Figure 24: Case study A – indicative distributional results incremental to the base case – Option 2  
(ENPV terms, $FY26 millions)
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Table 10: Case study A – indicative distributional analysis incremental to the base case – Option 1  
(ENPV terms, $FY26 millions)

Cost or benefit LWU and customers Local community NSW community

Capital expenditure for non-potable 
wastewater recycling

-$3.50m – –

Operating expenditure for non-potable 
wastewater recycling

-$2.73m – –

Capital and operating expenditure for 
potable wastewater recycling (PRW)

-$18.97m – –

Avoided upstream water costs $17.82m – –

Avoided downstream wastewater costs $14.26m – –

Expected active and passive 
recreation benefits

– $1.08m –

Expected avoided cost of inactivity-related 
morbidity and mortality

– – $0.44m

Expected avoided health expenditure 
associated with inactivity

– – $0.02m

Expected air quality benefits associated 
with irrigated tree canopy

– – $0.07m

Expected avoided cost of a BWA on 
non-residential customers

$2.15m – –

Expected avoided cost of  
time taken to boil water

$2.95m – –

Expected avoided cost of morbidity  
due to water quality-related illnesses

– $4.99m –

Expected avoided health expenditure 
associated water quality-related illness

– – $0.23m

Expected avoided cost of water  
restrictions on the community

– $3.43m –

Expected avoided cost of administering 
water restrictions

$0.01m – –

Expected avoided cost of a shortfall – $13.86m –

Embodied carbon emission costs – – -$0.03m

Waterway health benefits – $4.22m –
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Case study B
We developed these case studies for illustrative purposes only, to provide guidance on 
applying this framework.

47	 NSW Department of Planning and Environment, Guidance on strategic planning outcome – Understanding water security, December 2022.  
Accessed here: https://www.water.nsw.gov.au/sites/default/files/2025-07/guidance-understanding-water-security.pdf

Problem definition
Case study B considers an inland LWU seeking to 
deliver water and stormwater services to 50,000 
customers. All options – or portfolios – must meet a 
targeted level of service (LOS).

•	 For water, this means balancing supply and 
demand over time to provide an acceptable level 
of security as demand grows – a ‘long term water 
investment plan’. This also includes potentially 
more severe periods of water scarcity – a ‘drought 
response plan’.47

•	 For stormwater, this means managing flood 
risks to life and property, and efforts to support 
community amenity and the natural environment, 
for example, pollution and/or degradation 
of waterways.

Options
The utility considers a base case – or ‘business-
as-usual’ approach – to delivering water and 
stormwater services in line with its target level of 
service. This includes a reliance on existing water 
supply sources, including adding to dam capacity. 
It includes demand-side measures such as water 
restrictions during periods of low inflows into 
water storages to ensure an acceptable level of 
water security as demand grows. It also includes 
management and discharge of stormwater flows 
into surrounding waterways.

Against this base case, the utility considers two 
alternative options – or portfolios – for additional 
investment in stormwater recycling. This forms part 
of the long-term plan to meet the:

•	 water LOS, through diversifying water supply 
sources to improve water supply resilience

•	 stormwater LOS, by reducing stormwater flows 
and potential flood risks and avoiding other 
stormwater management costs and/or avoiding 
environmental impacts. An example is reducing 
waterway erosion and poor water quality.

Options 1 and 2 involve additional, but different, 
investments in stormwater recycling and reuse to 
complement the BAU measures. Option 1 involves 
stormwater harvesting and reuse for potable use as 
a drought response. Option 2 involves stormwater 
recycling for potable use as a drought response as 
well as non-potable use outside of drought (irrigation 
of outdoor open space). Compare this with the base 
case, which does not harvest or reuse stormwater. 
The base case requires added investment in water 
(expanded dam) and stormwater (treatment and 
discharge) to meet the LOS.

We designed the two alternative options to test the 
incremental value of stormwater harvesting and 
reuse for either non-potable or potable supply. The 
results of the CBA will illustrate whether the:

•	 incremental benefits of stormwater harvesting 
and reuse – in terms of deferring the water-supply 
and demand-side measures and stormwater 
management costs otherwise required to meet the 
LOS – outweigh

•	 Incremental costs – in terms of upfront and 
ongoing stormwater recycling cost.
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Figure 25: Case study B – indicative options
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As shown in the indicative water balance in Figure 26, Option 1 and Option 2 provide stormwater for potable 
and/or non-potable use to meet part of customer demand.

Figure 26: Case study B – indicative water demand balance
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Note: We report customer demand met by recycled stormwater during drought as ‘expected’ volumes and base it on the likelihood of entering 
drought. We deliberately show the proportion of recycled stormwater delivered in this indicative water demand balance as relatively high for 
illustrative purposes only. In practice, the volumes provided under Options 1 and 2 may be smaller. We list the key assumptions used in the 
CBA below.
Note: for illustrative purposes only, not to scale.
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Stormwater harvesting and reuse delivers benefits during periods of drought when low inflows into storages 
results in storage depletion. Figure 27 illustrates two scenarios. Potable stormwater harvesting and reuse as 
a drought response delays water restrictions as storages fall and delays reaching critically low storage that 
could result in supply shortfall. Non-potable recycled stormwater for irrigation outside drought periods also 
delays water restrictions and supply shortfall. Providing recycled stormwater for non-potable use can also 
reduce the severity of water restrictions (see Figure 28).

Figure 27: Case study B – Storage levels over time under the base case and options
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Figure 28: Case study B – Impact of stormwater harvesting and reuse on water restrictions and any 
supply shortfall
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Benefit and costs categories
Table 11 outlines the relevant costs and benefits for case study B.

48	 Where stormwater is harvested and treated as a drought response, we calculate the operating expenditure as an expected value dependent on the 
likelihood of drought.

Table 11: Case study B – indicative costs and benefits

Cost or benefit Change in outcomes (ΔQ) Change in price (P) Change in likelihood (ΔL)

Additional capital expenditure 
for stormwater harvesting 
and reuse

N/A Cost of capital expenditure. N/A

Additional operating 
expenditure for stormwater 
harvesting and reuse

Volume of stormwater 
recycled.

Cost of operating expenditure. Change in likelihood 
of ‘triggering’ 
stormwater recycling.48

Value of avoided costs of 
water supply

Stormwater reuse offsets the 
volume of potable water from 
existing sources.

Long-run marginal cost 
(LRMC) of bulk and non-bulk 
water supply.

N/A

Value of avoided stormwater 
management costs

N/A Change in stormwater 
management costs.

N/A

Expected avoided cost of 
property damage due to 
flash flooding

Number of properties 
damaged due to flooding,

Cost of damage 
to properties.

Change in likelihood 
of flooding.

Expected avoided cost of 
mental health impacts due to 
flash flooding

Households impacted 
by flooding.

Mental health costs 
associated with flooding.

Change in likelihood 
of flooding.

Expected avoided cost 
of water restrictions on 
the community

Change in volume of 
restricted demand 
under each level of 
water restrictions.

Community WTP to 
avoid each level of 
water restrictions.

Change in the likelihood 
of each level of water 
restrictions.

Expected avoided 
cost of administering 
water restrictions

N/A Cost of imposing each level 
of water restrictions on 
the community.

Change in the likelihood 
of each level of 
water restrictions.

Expected avoided cost 
of a shortfall that is, 
insufficient supply

Change in volume of unmet 
demand due to a supply 
shortfall.

Community WTP to avoid a 
supply shortfall.

Change in likelihood of a 
supply shortfall.

Expected active and 
passive land-based 
recreation benefits

Number of active and passive 
visits to the open space.

Estimated community WTP to 
engage in active and passive 
recreation opportunities.

Change in likelihood of 
recreation following year-
round irrigation.

Expected avoided cost of 
inactivity-related morbidity 
and mortality

Disability adjusted life years 
(DALYs) lost due to inactivity.

Value of a statistical life year. Change in likelihood of 
recreation following year-
round irrigation.

Expected avoided health 
expenditure associated 
with inactivity

Change in inactivity 
disease burden.

Estimated treatment 
cost for each inactivity-
related disease.

N/A

Cost of embodied 
carbon emissions

Change in embodied carbon 
emission associated with 
capital expenditure.

Carbon price. N/A

Waterway health benefits Change in km of 
healthy waterway.

Community WTP 
for improvements in 
waterway health.

N/A

Note: ‘red ’ boxes refer to a deterioration in societal outcomes or a ‘cost’ to the community, and ‘green’ boxes refer to an improvement in 
societal outcomes or a ‘benefit’ to the community.
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Inputs and assumptions
•	 Population = 50,000, with a growth of 1% 

per annum.

•	 Total annual potable water demand is assumed to 
be about 4300ML per year and increases in line 
with assumed population growth of 1% per annum.

•	 The LRMC of water supply is assumed to be $2.00 
/ kL, which reflects the future costs of augmenting 
the system to ensure supply meets demand over 
modelling period.

•	 Under the base case, the utility’s only drought 
response measure involves water restrictions, that 
is, there is no major supply augmentation during 
drought. Estimated cost of administering water 
restriction is assumed to be:

	– Stage 1: $10,000

	– Stage 2: $20,000

	– Stage 3: $60,000

	– Stage 4: $120,000

	– Stage 5: $200,000

•	 Base case stormwater management is assumed to 
cost $1m per year. This is expected to decrease by 
1% under Option 1 and by 10% under Option 2.

•	 Stormwater harvesting and reuse as a drought 
response is assumed to meet 15% (or 645ML) 
under restricted demand under Option 1 and Option 
2. Note, the volume of recycled water supplied as 
a drought response will ultimately be an ‘expected 
volume’ based on the likelihood of ‘triggering’ 
stormwater harvesting as a drought-response 
measure.

•	 Option 2 supplies 100ML of harvested or reused 
stormwater to irrigate outdoor open space. Neither 
Option 1 nor the base case supply harvested or 
reused stormwater for irrigation. Note, the volume 
of potable water offset by stormwater harvesting 
and reuse for irrigation depends on the likelihood 
of irrigation, that is, the likelihood of being in level 
2 restrictions or higher.

•	 Water restrictions and supply shortfall: 
Stormwater harvesting and reuse reduces draw 
on the potable water system, lessening the 
likelihood or severity of water restrictions and 

supply shortfall. Potable stormwater reuse as a 
drought response operates once the community 
enters water restrictions, beginning at Stage 1 and 
reducing the likelihood of entering Stage 2 and 
higher restrictions. Non-potable stormwater reuse 
for irrigation operates regardless of restriction 
status and reduces the likelihood of entering 
restrictions at all stages. Option 1 reduces the 
likelihood of water restrictions and supply shortfall 
by 2% (Stage 2 restrictions decrease from 4% to 
3.92%). Option 2 reduces this likelihood by 4% 
(Stage 2 restrictions decrease from 4% to 3.84%).

•	 Enduring supply: Stormwater harvesting and 
reuse delivers enduring supply that reduces 
unmet demand when storages reach critically low 
levels and supply shortfall occurs. The volume of 
enduring supply under both options is a proportion 
of the total recycled water volume that could be 
supplied outside drought: 194ML under Option 1 
and 22ML under Option 2.

•	 Flood risk: Stormwater harvesting and reuse 
reduces flows in the stormwater system, lessening 
the likelihood of certain flood events. Where a 
direct causal link exists, this reduces community 
exposure to flood-related impacts. Under the base 
case, flood event likelihood is 2%. Under Option 2, 
stormwater recycling reduces this by 1% (from 2% 
to 1.98%). Option 1 assumes no change in flood 
event likelihood relative to the base case.

CBA results
Figure 29 summarises the CBA results, outlining the 
present value of incremental costs and present value 
of incremental benefits for each option. It shows:

•	 Option 1 delivers a net benefit to society as the 
NPV > 0 and BCR >1. That is, the incremental 
benefits of providing stormwater harvesting 
and reuse as a drought response outweighs the 
additional costs.

•	 Option 2 also delivers a net benefit to society as 
the NPV > 0 and BCR < 1. That is, the incremental 
benefits of providing stormwater harvesting 
and reuse both as a drought response and as a 
non-potable water source outside of drought, 
outweighs the added costs.
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Figure 29: Case study B – indicative CBA results incremental to the base case (ENPV terms, $FY26 millions)
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Table 12: Case study B – indicative CBA results incremental to the base case (ENPV terms, $FY26, millions)

Cost or benefit Option 1: Stormwater  
harvesting and reuse  

as a drought response

Option 2: Stormwater  
harvesting and reuse  

as a drought response  
and for irrigation

Capital expenditure associated with  
stormwater harvesting and reuse

$10.00m $12.00m

Operating expenditure associated with  
stormwater harvesting and reuse

$0.85m $4.63m

Avoided water supply costs $3.50m $6.34m

Avoided stormwater management costs $0.16m $1.61m

Expected avoided cost of property damage  
due to flash flooding

– $0.49m

Expected avoided cost of mental health  
impacts due to flash flooding

– $0.01m

Expected avoided cost of water  
estrictions on the community

$0.81m $2.42m

Expected avoided cost of  
administering water restrictions

$0.00m $0.01m

Expected avoided cost of a shortfall  
(that is, insufficient supply)

$8.40m $12.06m

Expected active and passive land-based  
recreation benefits

$0.01m $0.48m

Expected avoided cost of inactivity-related 
morbidity and mortality

$0.01m $0.20m
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Cost or benefit Option 1: Stormwater  
harvesting and reuse  

as a drought response

Option 2: Stormwater  
harvesting and reuse  

as a drought response  
and for irrigation

Expected avoided health expenditure  
associated with inactivity

$0.00m $0.01m

Embodied carbon emissions cost $0.10m $0.12m

Waterway health benefits $0.60m $1.19m

Net present value $2.55m $8.08m

Benefit cost ratio 1.23 1.48

Note: ‘red ’ boxes refer to a deterioration in societal outcomes or a ‘cost’ to the community, and ‘green’ boxes refer to an improvement in 
societal outcomes or a ‘benefit’ to the community.
Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.

Table 13: Case study B – indicative results – qualitative costs and benefits

Impact Summary Likely 
materiality

Economic costs and benefits

Avoided cost 
of damage to 
home contents 
from flooding

Under Option 2, stormwater recycling inside and outside of drought can 
reduce stormwater flows managed in the system. Where a direct causal link 
can be established, reducing stormwater flows in the system can reduce the 
likelihood of flash flooding. This impact reduces the likelihood of damage per 
hectare to home contents.

However, due to the small change in likelihood of flooding, this benefit is also 
likely to be minor.

Option 1 & 2: 
Minor benefit

Avoided cost  
of flooding 
clean-up

Under Option 2, stormwater recycling inside and outside of drought can 
reduce stormwater flows managed in the system. Where a direct causal link 
can be established, reducing stormwater flows in the system can reduce the 
likelihood of flash flooding. As a result, stormwater harvesting can reduce the 
likelihood of incurring the costs of cleaning up following a flood event.

However, due to the small change in likelihood of flooding, this benefit is also 
likely to be minor.

Option 2:  
Minor benefit

Social costs and benefits

Amenity  
benefits

Option 1 and 2 can create additional amenity benefits through deferring water 
restrictions and providing recycled stormwater to irrigate open space. In other 
words, delivering green irrigated space.

However, this benefit is likely to be minor as it is not creating additional open 
space. It is just irrigating existing open space.

Option 1 & 2: 
Minor benefit

Avoided health 
costs related to 
urban heat

The stormwater recycling measures identified under Options 1 and 2 can 
contribute to avoided health costs associated with urban heat, for example, 
loss in productivity due to extreme heat. Regular Irrigation of open space and 
canopy can reduce urban temperatures.

However, the materiality of this benefit will depend on the scale of the 
intervention. Influencing urban heat requires large-scale irrigation.

Option 1 & 2: 
Minor benefit
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Risk and uncertainty analysis

49	 An increase (decrease) in the capital and operating of the water recycling measures, increases (decreases) the incremental costs of the Options 
relative to the Base Case, and decreases (increases) the net benefits of the Options i.e. decreases (increases) the estimates of NPV and BCR.

50	 An increase (decrease) in the discount rate, decreases (increases) the PV value of the stream of incremental costs and benefits over the modelling 
period relative to the Base Case —particularly those benefits that occur towards end of period—and decreases (increases) the net benefits of the 
Options i.e. decreases (increases) the estimates of NPV and BCR.

51	 A wetter (dryer) assumed climate which involves less periods of low inflows into storages, decreases (increases) the incremental benefits of the 
Options related to drought management relative to the Base Case, and decreases (increases) the net benefits of the Options i.e. decreases (increases) 
the estimates of NPV and BCR.

To ensure an accurate comparison of costs and 
benefits across response options, robust economic 
assessment should include tools for managing risk 
and uncertainty. This case study includes sensitivity 
analysis to identify changes to the ‘value for 
money’ options when key assumptions vary. These 
uncertainties include :

•	 20% increase and 20% decrease in operating and 
capital costs (as seen in Figure 30 and Figure 31)49,

•	 higher and lower discount rates (7% and 3%) 
(as seen in Figure 32 and Figure 33)50, or

•	 wetter and dryer climate change scenarios (as 
seen in Figure 34 and Figure 35)51

The results of the sensitivity tests, outlined below, 
indicate that the results of the CBA are robust to 
changes in capital costs and discount rates.

In all cases, the relative performance of the options 
does not change as a result of changes in key 
assumptions. Option 2 continues to perform better 
than the Base Case and Option 1.

We have not reported other risks that could still 
impact the value of these investments. These include:

•	 higher / lower estimated of the community’s WTP 
for changes in broader economic, social and 
environmental outcomes,

•	 lower / higher community willingness to pay to 
avoid water restrictions during drought periods

•	 lower / higher community willingness to pay to 
avoid a shortfall (unmet demand at critically 
low storages)

•	 lower / higher estimated volume of water that can 
be met by PRW

•	 lower / higher likelihood and/or depth of flooding

Similarly, this section has not tested other 
uncertainties that could be explored through more 
complex analysis, such as real options analysis. 
These could include:

•	 uncertainty about community acceptance of 
PRW, meaning high-quality recycled water may 
need to be supplied for non-potable purposes 
or discharged until the community accepts 
potable supply

•	 potential for large shocks (increase or decrease) 
in water demand, such as from a large 
industrial customer)

•	 significant regulatory change, such as restrictions 
on stormwater discharge to waterways.

These events could impact the Base Case 
and as a result the incremental value of water 
recycling measures.
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Figure 30: Case study B – indicative CBA results incremental to the base case – 20% increase in capital 
and operating costs (ENPV terms, $FY26 million)
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Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.

Figure 31: Case study B – indicative CBA results incremental to the base case – 20% reduction in capital 
and operating costs (ENPV terms, $FY26 million)
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Cost of embodied carbon emissions
Expected avoided health expenditure associated with inactivity
Expected avoided cost of inactivity related morbidity and mortality

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.
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Figure 32: Case study B – indicative CBA results incremental to the base case – 7% discount rate 
(ENPV terms, $FY26 million)
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Option 2

ENPV: $4.32m BCR: 1.27
Option 1

ENPV: $0.17m BCR: 1.02

Option 2: Case Study B

Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions

Expected active and passive land-based recreation benefits

Expected avoided cost of water restrictions on the community
Expected avoided cost of mental health impacts due to flash flooding
Expected avoided cost of property damage due to flash flooding
Avoided stormwater management costs
Avoided upstream water costs
Operating expenditure
Capital expenditure

Waterway health benefits
Cost of embodied carbon emissions
Expected avoided health expenditure associated with inactivity
Expected avoided cost of inactivity related morbidity and mortality

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social and environmental costs to the community.

Figure 33: Case study B – indicative CBA results incremental to the base case – 3% discount rate 
(ENPV terms, $FY26 millions)
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ENPV: $5.95m BCR: 1.53

Option 2: Case Study B

Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions

Expected active and passive land-based recreation benefits

Expected avoided cost of water restrictions on the community
Expected avoided cost of mental health impacts due to flash flooding
Expected avoided cost of property damage due to flash flooding
Avoided stormwater management costs
Avoided upstream water costs
Operating expenditure
Capital expenditure

Waterway health benefits
Cost of embodied carbon emissions
Expected avoided health expenditure associated with inactivity
Expected avoided cost of inactivity related morbidity and mortality

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social and environmental costs to the community.
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Figure 34: Case study B – indicative CBA results incremental to the base case – future wet climate scenario 
(ENPV terms, $FY26 million)
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Option 2: Case Study B

Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions

Expected active and passive land-based recreation benefits

Expected avoided cost of water restrictions on the community
Expected avoided cost of mental health impacts due to flash flooding
Expected avoided cost of property damage due to flash flooding
Avoided stormwater management costs
Avoided upstream water costs
Operating expenditure
Capital expenditure

Waterway health benefits
Cost of embodied carbon emissions
Expected avoided health expenditure associated with inactivity
Expected avoided cost of inactivity related morbidity and mortality

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.
Note: additional to the water restriction likelihood assumptions, it is also assumed the expected volume of stormwater runoff will increase by 
20% and the likelihood of flash flooding will increase by one percentage point relative to the base case under a wet future climate scenario.

Figure 35: Case study B – indicative CBA results incremental to the base case – future dry climate scenario 
(ENPV terms, $FY26 million)
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ENPV: $69.11m BCR: 4.77
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ENPV: $46.04m BCR: 4.49

Option 2: Case Study B

Expected avoided cost of a shortfall (i.e. insufficient supply)
Expected avoided cost of administering water restrictions

Expected active and passive land-based recreation benefits

Expected avoided cost of water restrictions on the community
Expected avoided cost of mental health impacts due to flash flooding
Expected avoided cost of property damage due to flash flooding
Avoided stormwater management costs
Avoided upstream water costs
Operating expenditure
Capital expenditure

Waterway health benefits
Cost of embodied carbon emissions
Expected avoided health expenditure associated with inactivity
Expected avoided cost of inactivity related morbidity and mortality

Note: this BCR represents incremental economic, social, and environmental benefits to the community divided by incremental economic, 
social, and environmental costs to the community.
Note: additional to the water restriction likelihood assumptions, it is also assumed the expected volume of stormwater runoff will decrease by 
20% and the likelihood of flash flooding will decrease by one percentage point relative to the base case under a dry future climate scenario.

Water recycling cost-benefit analysis guidelines  •  May 2026 57

Executive Summary Introduction Getting Started Generic assumptions Case study A Case study B



Distribution of costs and benefits
Option 2 is the preferred option from a CBA 
perspective. It delivers the greatest net benefit 
to the community. This analysis has focused on 
the distribution across the NSW community, 
consistent with NSW Treasury CBA guidelines, of 
the incremental costs and benefits of Option 2, 
compared with the base case.

Distributional impact analysis often groups people 
together according to characteristics such as 
geographic location, age, or income, or it reports 
results based on institutional sectors. For the 
purposes of this analysis, we have focused on 
three broad locational groupings – LWUs and their 
customer base (users of water and wastewater 
services), local community, and the NSW community.

CBA welfare measurements do not necessarily 
capture all groups that gain or lose from water 
recycling measures. Benefits and costs may be 
passed on or ‘shifted’ to others, for example, through 
changes in user charges or land values. Consistent 
with CBA guidance, ideally, distributional impacts 
should account for costs or benefits being shifted 
and assessed at their final incidence.

The indicative distributional analysis captured in 
Figure 32 and Table 14 illustrate the following.

•	 The LWU and its customers carry the incremental 
costs (below the Y axis) of stormwater recycling. 
We have assumed stormwater charges and levies 
will recover the capital and operating costs for 
these services.

•	 The other incremental cost (below the Y axis) 
associated with stormwater recycling is embodied 
carbon, borne by the NSW community at large.

•	 The local community accrues most of the benefits 
of stormwater recycling (above the Y axis). The 
largest of these benefits are the expected avoided 
costs of a shortfall and the avoided cost of being 
in water restrictions. The local community gains 
further benefits including reduced flood likelihood 

(avoided structural damage costs and mental 
health impacts), increased active and passive 
recreation (avoided inactivity-related morbidity 
and mortality), and waterway health benefits from 
reduced stormwater discharge. LWU customers 
and the local community share several of these 
benefits. Additionally, the LWU and its customers 
benefit (above the Y axis) from the expected 
avoided cost of administering water restrictions 
and the avoided upstream water costs. The LWU 
would pass these to its customers.

•	 Other benefits of stormwater recycling (above 
the Y axis) accrue to the LWU and its customers 
primarily in the form of avoided water supply and 
stormwater management costs. The LWU passes 
these savings to customers through lower prices 
over time.

This highlights that the local community is the 
primary beneficiary of these stormwater harvesting 
and reuse schemes. However, the LWU and its 
customers are also major beneficiaries. A wide range 
of benefits associated with stormwater harvesting 
and reuse are expected to accrue to them. The NSW 
community accrues a small benefit associated with 
the avoided cost of health expenditure associated 
with inactivity-related disease. But it also accrues 
the costs associated with embodied carbon 
impacts. This is acknowledged in IPART’s recycled 
water guidelines.

For example, the local community or NSW 
community may benefit from expected avoided 
health expenditure associated with reduced 
inactivity from enhanced irrigation of open space, 
and expected avoided morbidity associated with 
inactivity-related diseases. We note that some of the 
qualitative costs or benefits may accrue to LWUs 
and customers or the local community or NSW 
community (such as additional amenity benefits 
and avoided health expenditure for urban-heat 
related deaths).
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Figure 36: Case study B – indicative distributional results incremental to the base case – Option 2 
(ENPV terms, $FY26 millions)
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Table 14: Case study B – indicative distributional analysis incremental to the base case – Option 1 
(ENPV terms, $FY26 millions)

LWU and customers Local community NSW communities

Total capital expenditure associated with 
stormwater harvesting and reuse

$12.00m $- $-

Total operating expenditure associated with 
stormwater harvesting and reuse

$4.63m $- $-

Total avoided water supply costs $6.34m $- $-

Total avoided stormwater management costs $- $1.61m $-

Total expected avoided cost of property 
damage due to flash flooding

$- $0.49m $-

Total expected avoided cost of mental health 
impacts due to flash flooding

$- $0.01m $-

Total expected avoided cost of water 
restrictions on the community

$- $2.42m

Total expected avoided cost of  
administering water restrictions

$0.01m $- $-

Total expected avoided cost of a shortfall  
(that is, insufficient supply)

$- $12.06m $-

Total expected active and passive land-based 
recreation benefits

$- $0.48m $-

Total expected avoided cost of inactivity-related 
morbidity and mortality

$- $0.20m $-

Total expected avoided health expenditure 
associated with inactivity

$- $- $0.01m

Total embodied carbon emissions cost $- $- $0.12m

Waterway health benefits $- $1.19m $-

Note: ‘red’ boxes refer to a deterioration in societal outcomes or a ‘cost’ to the community, and ‘green’ boxes refer to an improvement in 
societal outcomes or a ‘benefit’ to the community.
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