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Executive summary

Introduction

The NSW Department of Climate Change, Energy, the Environment and Water (the department) has
set out its strategic planning expectations of local water utilities (LWUSs) in its Regulatory and
assurance framework for local water utilities (the RAF). It states that for effective, evidence-based
strategic planning to occur, the department expects LWUs to achieve a range of strategic planning
outcomes to a reasonable standard. This is important for ensuring that LWUs deliver safe, secure,
accessible and affordable water supply and sewerage services to customers now and into the

future.

The department’s guidance on strategic planning outcome “Implement sound pricing and prudent
financial management” states that a LWU should have regard to estimates of its Long Run Marginal
Cost of supply (LRMC) when setting its water and sewerage usage charges. Similarly, the
department’s guidance on “Understanding solutions to deliver services” and “Promote integrated
water cycle management” both refer to the importance of considering the value of potential avoided
costs in assessing the costs and benefits of different servicing solutions, and estimates of the LRMC
of water and sewerage supply can be used to value the avoided costs (benefits) of servicing
solutions that avoid or defer the need to augment the water and/or sewerage system - such as

water recycling or conservation projects.

To assist LWUs in calculating and applying estimates of LRMC to inform their pricing decisions and
evaluation of servicing options, this document and the supporting LRMC models provide guidance
on calculating and applying estimates of LRMC. This is optional guidance, with this document
essentially forming part of Appendix B (Optional how-to guidance) and the supporting LRMC models
forming part of Appendix C (Templates, case studies and tools) of the department’s guidance on

Implement sound pricing and prudent financial management.

Purpose of this guidance

This document provides guidance on calculating and applying estimates of the Long-Run Marginal
Cost (LRMC) of the supply of water and sewerage services, to inform the decisions of local water

utilities (LWUs) and other water-related services providers.

Estimates of the LRMC of the supply of water and wastewater services are important as they:
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e arereference points for LWUs to set usage prices to promote efficient consumption by
customers. This is acknowledged in the “Guidance on strategic planning outcome: Implement

sound pricing and prudent financial management” '

e can be used by LWUs to assess the benefits of potential water and wastewater supply
augmentation and/or conservation measures, thus helping to promote efficient investment
decisions by LWUs and other potential suppliers of water and wastewater services. This is
acknowledged in the “Guidance on strategic planning outcome: Understanding solutions to

deliver services” 2.
This guidance and supporting Excel LRMC models aim to ensure that LRMC estimates are:

e calculated correctly and consistently, in line with well-established theoretical underpinnings

and methodologies

e interpreted and applied correctly and consistently, recognising that marginal costs may

vary by location and over time.

Structure of this guidance

This guidance is structured as follows:

e introduction to LRMC - this section outlines what LRMC is, why it is important and how it

influences the decision-making process of LWUs and water service providers

e calculating water and wastewater LRMC estimates - this section outlines the two
recommended approaches to calculating LRMC estimates: the Average Incremental Cost

(AIC) and the Turvey approaches

e interpreting and applying LRMC estimates - this section provides an overview of how to
interpret estimates of LRMC and provides examples of how to apply LRMC estimates in

making key decisions

e LRMC in practice - this section includes case studies outlining the calculation and
application of estimates of bulk water, non-bulk water and wastewater LRMC, and explains
when LRMC is close or equal to Short Run Marginal Cost (SRMC)

e frequently asked questions - this section provides responses to some likely ‘frequently
asked questions’, to assist LWUs in the calculation and application of LRMC estimates

e abbreviations and glossary (Appendix A) - details key abbreviations and terminology used

through this guidance

! DCCEEW (2025). Guidance on strategic planning outcome - Implement sound pricing and prudent financial management.

2 DCCEEW (2022). Guidance on strategic planning outcome - Understanding solutions to deliver services.
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guide to the LRMC models (Appendix B) - outlines to the steps to use and update the

models

summary of key information requirements and LRMC ‘checklist’ (Appendix C) - summarises

the key information required to calculate LRMC, and a checklist for users.

Supporting material

This guidance is supported by a set of 3 Excel models covering the bulk water, non-bulk water and

wastewater systems. Each model details the key steps, data inputs and underlying assumptions

required to calculate each LRMC.

Further information on how to use the supporting LRMC models can be found in Appendix B:.

1

Introduction to LRMC

Key points:

the LRMC is the cost of supplying an additional unit of output assuming all factors of

production can be varied

in the potable water system, LRMC is the sum of marginal capital and operating costs of
expanding water supply capacity or increasing yield to meet growth in demand
in the wastewater system, LRMC is the sum of the marginal capital and operating costs

associated with expanding sewerage service capacity to meet growth in demand

there are 2 approaches to calculating LRMC: the Average Incremental Cost (AIC) approach;

and the Turvey approach.

What is long-run marginal cost?

Long run marginal cost (LRMC) is an estimate of the incremental cost of supply to meet an

increment in demand.
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As shown in Figure 1, LRMC can vary over time. Estimates of LRMC may be very low at times of
significant excess supply capacity (where augmentation is not expected to be required for many
years), but may be very high when the need for a major supply augmentation is imminent (in other

words, when a system is constrained or at capacity).

Figure 1: Determining LRMC
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11,1 Water LRMC

In the potable water supply system, LRMC is the sum of marginal capital and operating costs of

expanding supply capacity or increasing yield to meet growth in demand:

e as water supplied is often sourced from a common bulk water system, there is often a single
catchment-wide bulk water LRMC for a water utility

e as water is often transported via discrete transfer and distribution assets, there are often

multiple non-bulk LRMC estimates for a water utility.

The LRMC of water supply (bulk and non-bulk water) will be the sum of the LRMC of the bulk water
and the LRMC of the non-bulk water components of the system (see Figure 2). We recommend

separately identifying the LRMC estimate for each component of the water supply chain.

Guidance for developing Long Run Marginal Cost (LRMC) estimates | 8



Figure 2: the LRMC of water supply is the sum of the LRMC of the bulk water system and relevant
non-bulk water system -an example

o Treated e

Bulk water supply === \Water === \Water filtrationplant = water Gravity network

LRMC, LRMC, LRMC,
LRMC of water supply =LRMC, + LRMC, + LRMC,4

The LRMC of this indicative water supply system is the sum of :

1. LRMC of the bulk water system (which can be comprised of a number of assets)
2. LRMC of the water filtration plant

3. LRMC of the gravity network

Box 1: Why do we calculate bulk water and non-bulk water LRMC estimates

separately?

LRMC is an estimate of the incremental cost of supply to meet an increment in demand. In

water supply, the drivers of this cost of supply varies depending on whether we are considering

the bulk water or non-bulk water system:

e expenditure in the bulk water system is typically triggered to ensure that yield remains
above bulk water demand (“yield driven”)

e non-bulk water expenditure is typically triggered to ensure that the capacity of an asset
(such as a water filtration plant) remains larger than the volumes of water to be treated and
transported in the system (“capacity driven”).

As the drivers and capacity of the bulk and non-bulk water system differ, we have to calculate

separate estimates of bulk water LRMC and non-bulk water LRMC.

The LRMC of water supply (bulk and non-bulk water) will be the sum of the LRMC of the bulk

water and the LRMC of the non-bulk water components of the supply system.

1.1.2 Wastewater LRMC

In wastewater, LRMC is the sum of the marginal operating and capital costs of expanding supply
capacity to meet growth in demand for wastewater (or sewerage) services (i.e. the collection,

transport, treatment and disposal of sewage).
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As wastewater services are often supplied via discrete systems, wastewater LRMC estimates are
often derived for each system (e.g. for each sewage treatment plant catchment), reflecting the

different capacity constraints in different systems.

The LRMC of a wastewater system will be the sum of the LRMC of each component in the supply

system (see Figure 3).

Figure 3: the LRMC of a wastewater system is the sum of the LRMC of the network, treatment
plant and ocean outfalls -an example

Wastewater Treated
== \Wast ter = -
Wastewater network astewater T Lt e wastewater Ocean outfalls
LRMC, LRMC, LRMC,

LRMC of wastewater network = LRMC, + LRMC, + LRMC,

The LRMC of this indicative wastewater network is the sum of the three assets in the wastewater network:
1. LRMC of the wastewater collection and transfer network
2. LRMC of the wastewater treatment plant

3. LRMC of the wastewater ocean outfalls

1.2 LRMC and decision making

LRMC has been used across a range of sectors, such as water and energy, to inform pricing and
investment decisions. However, it has become increasingly vital in the water sector given the
importance of promoting efficient consumption and investment decisions in the context of the need
for enhanced supply and/or conservation across a range of systems, the challenges of climate
change, and an increasing focus on integrated water management to help manage constraints and
deliver a broad range of community benefits.

In line with the department’s guidance on strategic planning outcomes, including implementing
sound pricing and prudent financial management and understanding solutions to deliver services,
reliable and robust LRMC estimates can be valuable in informing LWUs’ decisions regarding:

Setting usage prices, to promote efficient consumption by customers:

— setting usage prices at LRMC promotes efficient consumption as it ensures customers
face the long run costs of supplying an additional unit, noting they are only likely to
consume an additional unit of water if the benefits to them are greater than the long run

costs of supply
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— setting usage prices less than LRMC can encourage consumption even when the benefit
to consumers is less than the long-term costs of supply (as customers face a price that is

less than the long-term costs of supply)

— setting usage prices greater than LRMC can discourage consumption even when the
benefit to consumers from such consumption would be greater than the long-term costs of

supply (as customers face a price that is greater than the long-term costs of supply).

Evaluating the costs and benefits of potential water and wastewater supply augmentation
and/or water conservation measures:

— Estimates of LRMC can reflect the additional costs, or cost savings (benefits), of potential

supply augmentation or conservation measures. For example, estimates of the LRMC of:

o wastewater service supply can be used to estimate the avoided wastewater costs, and
hence benefits, of a recycled water scheme or water conservation project that reduces

wastewater volumes

o potable water supply can be used to estimate the avoided water supply costs (and
hence benefits) of a recycled water scheme or water conservation project that reduces
demand for potable water volumes.

— Estimates of LRMC can also be used to determine ‘least-cost’ servicing solutions.® For
example, when evaluating whether a recycling scheme represents the least cost means of
managing wastewater, LRMC can be used to evaluate the avoided wastewater costs from
deferring augmentation in the wastewater system (S/kL LRMC of wastewater service
supply x kL of wastewater volumes avoided from the recycling scheme). If the cost of the
recycling scheme minus the avoided costs is less than the cost of a business-as-usual
approach to wastewater management, recycled water is likely to represent the least cost
means of providing wastewater.

This illustrates the importance of ensuring LRMC estimates are calculated and applied correctly and
consistently, in line with well-established methodologies.

Least cost is the intervention (project or portfolio of projects) that deliver an LWU’s required services to its customers at the
lowest cost in present value terms over the evaluation period, while complying with all regulatory requirements and
performance.
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Figure 4: LRMC estimates are critical for a range of decisions

To make investment planning & funding decisions

- Estimates of LRMC can be used to value the avoided costs (benefits) of recycling
and conservation.

* The higher the LRMC, the higher the avoided costs, and thus the net present value
— of the recycled or conservation measure (all else equal).

To set retail usage prices

$ + Prices set with reference to LRMC can promote efficient consumption, as consumers
. face the LT costs, & consumption only occurs where benefits > costs.

+ The higher the estimate of the LRMC, the higher the usage price.

1.3 Calculating LRMC

There are 2 well established approaches to calculating LRMC estimates:

e the Average Incremental Cost (AIC) approach; and
e the Turvey (or perturbation) approach.

Figure 5: Two approaches to calculating LRMC

Average incremental approach (AIC) Turvey / Perturbation approach

A — Yield A Yield (shocked) ,--- Yield
— R i _-» Shocked demand
g Forecast demand g i |-~~~ Forecast demand
S / 3 i /
e o T
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- - Existing demand a
0 1 2 3 Time 0 1 2 3 Time

At a high level, both methods involve ‘shocking’ (i.e. increasing or decreasing) estimates of demand
by a defined increment to identify the incremental costs of meeting this additional demand (in the

least cost manner), in S/per unit net present value (NPV) (i.e. discounted) terms.
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Given the inherent uncertainties and assumptions required in estimating LRMCs, there is merit in
calculating LRMC using both methods to develop a range of LRMC estimates.

We discuss each method in more detail below. Example applications of each approach to calculating
LRMC are detailed in Section 4.

1.3.1 The Average Incremental Cost (AIC) approach

The AIC approach averages the costs (S) of meeting growth in demand over each additional unit of
demand (kL). Under the AIC method, the optimised long run costs generate a capacity or yield curve
that ensures supply can meet demand over the period. The costs to increase capacity are divided by
the difference in the existing demand (dashed blue line) and the forecast demand (dark blue line), as
illustrated in Figure 5.

The NPV of these costs per unit of additional demand over the period (i.e. dark blue line minus light
blue line) is the LRMC. Importantly, existing demand refers to demand in the first year of the
modelling period, rather than the lowest demand over the modelling period.

As the AIC approach averages all growth-related expenditure over all growth-related demand
(rather than considering the marginal change in costs from a marginal change in demand) it is only
an approximation of LRMC.

Figure 6: The Average incremental cost approach

AIC

Present value of cost of Present value of cost of
LRMC servicing forecast - servicing existin
4 g EXisting
($/KL) demand ($) demand ($)

—
—
—
[]
(e [ ] °) Present value of - Present value of

forecast demand (KL) existing demand (KL)

1.3.2 The Turvey (or perturbation) approach

The Turvey (or perturbation) approach calculates the marginal change in costs from a marginal
change in demand. As with the AIC approach, under the Turvey approach costs are optimised to
ensure that the supply/demand balance is maintained over the period. Demand is shocked (or
perturbed) such that it jumps from the current demand curve (dark blue line) upwards to the
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shocked demand curve (dashed light blue line), as seen in Figure 5. Costs are then re-optimised to
maintain the supply demand balance.

The LRMC is the NPV of the:

e difference (S) between the costs of expanding capacity or yield to meet the higher demand

(dashed black line) and the cost of the baseline capacity or yield (red line), divided by

e the difference (kL) between the shocked demand curve (light blue dotted line) and the forecast
demand curve (dark blue line).

Figure 7: The Turvey (or Perturbation) approach

Present value of cost Present value of cost
Turvey LRMC (S/KL) of servicing “shocked” — of servicing forecast

demand (S) demand ($)
(O - O)

© - ©) o ©

Present value of - Present value of
“shocked” demand (KL) forecast demand (KL)

One of the main benefits of the Turvey approach is that by focusing on the impact of an increment
(or decrement) in demand, it is more consistent with the concept of marginal cost (i.e., the cost of
supplying an additional unit).

Tips and tricks:
Do consider the role of LRMC in both pricing and investment decisions.
Do calculate both water and wastewater LRMC estimates.

Do calculate LRMC using both the AIC and Turvey methods. There is merit in calculating a
range of LRMC estimates, and both approaches use information that should be available from

the utility’s long-term supply/investment planning documents.
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2 Calculating water & wastewater
LRMC

Key points:

e to accurately and reliably calculate LRMC estimates, users will need to draw on a range of
information and inputs, including supply/demand volumes, capital and operating costs of
proposed investments, asset lives and modelling time horizon. LWUs should have this

information as part of business as usual sound long-term planning

* in many cases, volumes (water demand or wastewater volumes) drive the need for and
timing of system augmentations (although they may not be the only factor). If volumes (kL)
are a driver of expenditure (even if they are not the only driver of expenditure), we can

calculate a volumetric (S/kL) LRMC estimate.

As shown in Table 1, to accurately and reliably calculate estimates of LRMC, users will need to draw

on a range of information and key inputs, including:

e capital and operating costs of proposed investments to expand supply capacity to meet demand,
e asset lives, and

e modelling time horizon.

Much of this information should already be being collected or developed by LWUs as part of
business as usual sound long-term strategic planning. Further, once LRMC estimates are initially

developed, the process for updating the calculation is much simpler.

The following sections provide further information on each input.
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Table 1: Calculating LRMC - key information requirements

Assumption

Non-bulk water

Bulk water

Wastewater

Geographic
scope

Key drivers of
investment
LRMC

Expenditure
triggered by
growthin
demand

Expenditure
that increases
supply
capacity but is
not driven by
forecast
growth in
demand

volumes

Possible

sensitivities

By water supply zone

Water demand
Capacity of assets

Cost and timing of

proposed investments

Capital and operating
expenditure to expand
treatment and transport

capacity

Investments that increase
capacity, but are not
driven by growth in

demand volumes

Discount rate
Demand volumes
‘Shock’ volumes
Existing capacity

Capital and operating
costs of proposed

investment

Build time and capacity of

proposed investment

e Across the entire bulk

water supply system

e Water demand
e Yield of assets

e Cost and timing of

proposed investments

e Capital and operating
expenditure to

increase system yield

¢ Investments that
increase system yield,
but are not driven by
the demand / yield

balance

e Discountrate

e Demand volumes

e ‘Shock’ volumes

e Existing yield

e Capital and operating

costs of proposed

investment

e Build time and yield of

proposed investment

e By wastewater service supply

catchment (e.g., sewage

treatment plant catchment)

Volume of wastewater
collected, treated and

disposed
Capacity of assets

Cost and timing of proposed

investments

Capital and operating
expenditure to expand
transport and/or treatment
capacity to accommodate

wastewater volumes

Investments to improve the
performance of the system in
managing existing volumes
which can ‘free-up’ capacity in

the wastewater network

Discount rate
Wastewater volumes
‘Shock’ in volumes
Existing capacity

Capital and operating costs of
proposed investment

Build time and capacity of
proposed investment
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2.1 Demand, volumes and drivers of expenditure

In many cases, volumes (water demand or wastewater volumes) drive the need for and timing of

supply system augmentations (although they may not be the only factor).
While the drivers of capital expenditure can vary across LWUs, in general:

e bulk water expenditure is driven by the yield and the bulk-water demand/supply balance. For
example, if forecast demand is below the system’s yield, this will drive investment in bulk water

expenditure to ensure sufficient bulk water supply to meet demand

e non-bulk water capital expenditure is driven by the need to expand the capacity of non-bulk
water assets to treat or transport potable water (in other words, non-bulk water demand).*
Expenditure to improve the level of service (LOS) that is not driven by the need to meet growth in
volumetric demand (such as for water quality improvements) should not be included when
calculating estimates of LRMC

e wastewater capital expenditure is driven (in part) by the need to expand the capacity of the
wastewater system to accommodate wastewater volumes (in other words, the volume of
wastewater volumes transported through the wastewater network and treated at the treatment
plant). Expenditure related to LOS improvements that is not related to growth in volumes (such as

increased treatment standards) should not be included when calculating estimates of LRMC.

Each driver is discussed briefly below.

2.1.1 The link between demand and investment in the bulk water system

For bulk water LRMC, investment is generally driven by the need to ensure that system yield (i.e. the
volume of water that can be sustainably supplied by the water system) remains above demand,
consistent with the level of service targeted by a LWU (considering rainfall and frequency and level

of restrictions, etc).

In general, as illustrated below, investments are triggered when demand is close to “meeting” yield,
ensuring the water system can sustainably supply water to the community.® Increased demand, in
turn, can bring forward the timing of investment. It is this change in demand and timing of
investment that is reflected in the LRMC.

4 This can differ from bulk water demand, for example, if a LWU supplies untreated water to certain customers etc.

5 We note that, for some LWUs, yield is below demand.
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Figure 8: Relationship between demand and system augmentation

System yield

Yield must exceed demand each

year. When yield equals

demand, augmentationis
required

Water demand

1
Every time the system is augmented, yield increases. The
size of the increase will depend on the augmentation
options available and how they interreact with the rest of
the system.

Volume (GL/pa)

Time

Given the yield and demand balance influences the timing of investment, and therefore the LRMC, it
is important to have a sound understanding of a LWU’s system yield. This includes considering how

the yield will change under alternative climate scenarios (see below).

Box 2: Climate change and investments in system yield

In the example below, yield is declining over time as a result of climate change. This is because
climate change can reduce rainfall and dam inflows, reducing the potential contribution from
rainfall dependent sources and, ultimately, the yield of the system.

As yield is declining, it is likely that even in the absence of growth in demand, investment will be
required to ensure system yield remains above demand.

In this case, it is not appropriate to assume that all investment that increases system yield is the
result of increased demand. As discussed in Section 2.2, this scenario will require identifying
which costs are related to:

e managing declining yield in the absence of growth in demand (which should be excluded
from calculations of LRMC); and

e meeting increasing demand (which should be included in calculations of LRMC).

This could be done by comparing costs (investment needs) with and without the forecast (or
‘shocked’) growth in demand. This ensures that only costs that relate to meeting growth in
demand are included in the LRMC calculation, rather than costs that relate to meeting existing
water or wastewater demand.
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Figure 9: Relationship between demand and system augmentation
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For the non-bulk systems, investment is typically triggered to ensure that the supply capacity of the
asset (for example, the filtration plant or distribution network) remains larger than the volumetric

demand on the asset.

2.1.2 The link between wastewater volumes and investment in the
wastewater system

There can be different views about whether pollutant load or wastewater volumes is the key driver

of wastewater expenditure.

Importantly, however, volumes (water demand or wastewater volumes) do not need to be the only
driver of expenditure. If volumes are a driver of expenditure (even if they are not the only driver of
expenditure), we can calculate a volumetric LRMC (S/kL of wastewater or sewage discharged to the
wastewater network). The size of the LRMC per kL of sewage discharged to the wastewater network
(‘dry weather’ flows or volumes) will depend on the extent to which these flows are a driver of the

need to invest to augment capacity of the wastewater system.

If the timing of expenditure is primarily driven by dry weather flows and there is a need to augment
the system to cope with an increase in these flows, the LRMC of wastewater service supply is likely
to be relatively large. In this case, the avoided costs (benefits) of schemes such as water recycling
that reduce or avoid dry weather wastewater volumes are also likely to be relatively large

(reflecting the LRMC of wastewater service supply).

If the timing of expenditure is primarily driven by wet weather flows (not dry weather flows), the
LRMC of wastewater service supply is likely to be smaller, as the additional cost of managing an
additional kL of dry weather flow is small. In this case, the avoided costs (benefits) of schemes such
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as water recycling that reduce or avoid dry weather wastewater volumes are also likely to be
relatively small (reflecting the LRMC of wastewater service supply).

In most cases, the larger the dry weather volumes relative to supply capacity, the sooner
capacity augmentation is required, even if the capacity is to meet combined dry and wet
weather flows.

Expenditure can also be driven by other factors, apart from growth in volumes (including customer
numbers and sewage load). Expenditure not related to growth in supply volumes (such as increased
treatment standards in the absence of increased volumes) should not be included in the calculation
of LRMC. This is because this would not be additional expenditure incurred in the supply of an
additional unit of output (i.e., it would be incurred independent of growth in supply/demand

volumes).

Expenditure related to growth in supply volumes can be identified (and distinguished from other
expenditure) by comparing expenditure needs with and without the forecast or ‘shocked’ growth in

demand.

Box 3: The need for consistent signals

¢ |f measures like water recycling and conservation can deliver value to the community by
deferring upgrades to the water and/or wastewater systems (by reducing potable water
supply or wastewater volumes), this suggests that there is a link between capital
expenditure and supply volumes, and therefore the LRMC is likely to be larger than the
Short Run Marginal Cost (SRMC) of supply (which typically includes the operating costs of

treating and transporting either water or wastewater).

e There needs to be consistency in the calculation of LRMC estimates and the avoided costs
(and benefits) of water recycling and conservation projects. For example, it would not be
appropriate to say there is no link between capital expenditure and supply volumes (in
other words the LRMC is close to SRMC), yet also say that recycling and water
conservation can deliver significant value to the community by deferring investment in the
water and/or wastewater systems by reducing volumes in those systems.

2.1.3 Identifying the appropriate “shock”

A key assumption in the “Turvey” or “perturbation” approach to calculating LRMC is determining the
appropriate size of the “shock” to demand volumes. The “shock” is only relevant for the Turvey
LRMC approach (not the AIC approach).
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In general, the “shock” should be large enough to bring forward investment by a year, but not
too large that investment is brought forward by multiple years. As different systems have
different volumes and “triggers” (i.e. yield or capacity), the appropriate shock will vary depending on
the characteristics of the water or wastewater system:

e in the example below, a shock of 5 GL brings forward each investment by 1 year, and therefore is
an appropriately sized “shock”

e however, in smaller systems, for example, those that currently provide 1GL of water per year, a
5GL shock will be too large, and a smaller shock (such as 0.1GL) is likely to be more appropriate.

It may not be possible to have all investments brought forward by exactly one year. In this case, care
should be taken to ensure that the “shock” is as small as possible, while still ensuring the

augmentation is brought forward by at least a year.

Figure 10: “Shocking” demand - an example
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In some cases, for example systems with declining demand, it may be more appropriate to use a
“negative shock” (i.e. a reduction in demand). A negative shock will defer (or “push back”)
investment. This represents the additional cost saving from a reduction in demand (rather than the

additional cost of meeting additional demand).

In cases such as these, the “shock” should be large enough to defer (“push back”) investments by a

year, but not too large that investment is deferred by multiple years.
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2.2 ldentifying costs

Alongside identifying the appropriate demand volumes, an important step in calculating LRMC is

identifying which costs should be included when deriving LRMC estimates.

LRMC reflects the incremental or additional costs to expand supply capacity or increase yield to
meet growth in demand (or, in other words, the costs that would be avoided if the growth in demand

did not occur).
As discussed above:

e in water, LRMC is the sum of the marginal capital and operating costs of expanding supply

capacity or increasing yield to meet growth in demand for potable water volumes

e in wastewater, LRMC is the sum of the marginal operating and capital costs associated with
expanding supply capacity to meet growth in demand for the collection, treatment and disposal

of wastewater volumes.

Box 4: Identifying whether a cost should be included in LRMC calculations

In general, the costs to be included in LRMC are any costs to supply an additional unit to meet
demand over the long-term, based on the best available yield, demand and supply
forecasts.

The following costs are typically excluded from LRMC estimates:

e sunk costs - LRMC is forward looking and therefore excludes ‘sunk’ costs (i.e. costs
incurred in the past that cannot be avoided or varied) associated with meeting the current
level of demand

e costs associated with the renewal of existing assets where the renewal is not driven by
growth in demand as, in general, these costs relate to ensuring the system can meet
existing demand, rather than costs of meeting additional demand. As discussed below,
renewals are only relevant if they are related to meeting additional demand

e costs incurred by other parties, as LRMC represents the cost to the utility of meeting
additional demand (rather than the cost to society, which would be included in a broader
cost benefit analysis).

Identifying relevant costs can require identifying which costs are related to meeting existing

demand and which costs are related to meeting forecast or ‘shocked’ growth in demand. A simple
check is to compare costs with and without the forecast (or ‘shocked’) growth in demand. It is the
difference in costs between the ‘with’ and ‘without’ forecast (or ‘shocked’) growth in demand that
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should be reflected in LRMC estimates. If the costs are incurred irrespective of demand growth,
then they should be excluded from the LRMC calculation.

The following box provides an example of identifying relevant costs related to renewal costs and
expansion costs. While the example relates to renewals, the same approach can be used to identify
other relevant costs, including the costs to manage declining yield (for example, investment in

climate independent supply to manage declining yield from climate change).

Box 5: Identifying relevant costs — an example of renewals

Assume a LWU is considering S1 million in renewals of a water filtration plant in 2030. Given
forecast growth in demand, the LWU is also considering expanding the filtration plant in 2030
as part of the renewal process, at a cost of $5 million. The LWU would not separately expand
and renew the filtration plant (i.e. both investments need to take place at the same time).

Under the AIC approach, the costs to be included are the costs of meeting future growth in
demand; the $5 million in 2030.

Under the Turvey approach (assuming the “shock” in demand brings forward investment by one
year), the costs to be included are:

e S6 million in 2030 under the Base Case (S1 million in renewals and S5 million in growth-
related expenditure)

e S6 million in 2029 under the “Shocked Case”, as the “shock” brings forward both the
growth-related expenditure (S5 million) and the renewal expenditure (S1 million).

In this case, the cost of the renewals is included under the Turvey approach because although

this expenditure is not to increase supply capacity, its timing is related to demand volumes (as it

is tied to the expansion of the filtration plant).

2.2.1 When there is already sufficient supply capacity over the long-term

A LWU may have sufficient supply capacity over the long-term. That is, there may be no need for
forecast capital expenditure to augment supply capacity to meet demand. In these instances, LRMC
will be closer to the short run marginal cost (SRMC) of supply.

The SRMC of supply is the cost of supplying an additional unit assuming that at least one factor of
production (capital investment) is fixed. Like LRMC, SRMC can be considered (and estimated) as the
costs a utility would avoid if it did not provide an additional unit of supply. SRMC typically includes
the pumping (electricity) and treatment (chemicals) costs incurred in supplying an additional kL of
water or in transporting, treating and disposing of an additional kL of sewage, but not capital costs.
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Box 6: Short Run Marginal Cost (SRMC) of supply

SRMC can be much more variable than LRMC. For example:

e when there is sufficient capacity, SRMC can be quite low - comprising, for instance, the
pumping (electricity) and treatment (chemicals) costs incurred in supplying an additional kL
of water or in transporting, treating and disposing of an additional kL of sewage

e however, when there is insufficient capacity, SRMC can be much higher because water may
need to be supplied from more expensive sources or sewage may need higher levels of

alternative forms of treatment and disposal.

LRMC can be closer to SRMC when:

e thereis no forecast need for capital expenditure to meet growth in demand (e.g., the existing
system has significant capacity). In this case, the additional cost of delivering an additional kL

of water or managing an additional kL of wastewater is the additional operating expenditure
¢ volumes do not drive capital expenditure.

For example, in a wastewater system with excess capacity over the long-term modelling period, an
incremental increase in wastewater flows may be managed within the capacity of the existing
network, and therefore require no additional capital expenditure but some additional operating
expenditure as a result of treating the additional volumes. In this case, the incremental cost of
meeting a change in demand will be the additional operating expenditure (i.e. LRMC will be close to
SRMC).

Importantly, even in these situations, there is still value from calculating LRMC. It still reflects the
long-term costs of supplying an additional unit of water or of collecting, treating and disposing of an
additional unit of wastewater. Therefore, it remains a key reference point for pricing, planning and

investment decisions.

2.3 Lead time and asset life

Lead time refers to the amount of time it takes to bring an investment on-line. This can include lead
time associated with operation or augmentation of an existing asset (e.g. turning on or expanding a

desalination plant) or constructing a new asset.

There will be a ‘lag’ between when a LWU incurs the cost of an additional asset and when the asset
is operational and hence can supply volumes to meet additional demand. This ‘lag’ should be

included in estimates of LRMC.
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Figure 11: Lead time
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Asset life refers to the total number of years (i.e. the asset’s lifetime) that an asset can be used. An
asset’s life will determine:

e How long the asset is operational and hence how long it can supply volumes

e When it needs to be replaced or renewed.

In LRMC calculations, understanding the life of an asset (including if the components of the asset

have different asset lives) is important as it impacts the proportion of the capital expenditure that is

included in the analysis (and forms part of the annuity discussed below).

2.4 Modelling horizon or appraisal period

The costs and volumes included in LRMC calculations should be forecast over a consistent period of

time (‘modelling time horizon’ or ‘appraisal period’).

Typically, the appraisal period for LRMC is 30 years, which is seen to balance the age of assets and
the ability to robustly forecast key inputs. As the stream of costs and volumes are discounted (see

below), the ‘importance’ attached to outcomes diminishes in the later years of the appraisal period.

Importantly, there is a difference between the appraisal period and an asset’s life, and they do

not have to align.
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What to do when an asset’s life is longer than the modelling period

For example, a pipeline may have an asset life of 80 to 100 years, which is beyond the 30-year
appraisal period; or an asset with a 20-year life may be included in year 25 of the appraisal period

(meaning it still has 15 years of life beyond the appraisal period).

Given the life of the asset may be longer than the modelling period, in calculating LRMC we convert
the capital costs into an annuity —in recognition of the fact that investments can provide benefits
beyond the modelling period. If the assets life is less than the modelling period, then an annuity

does not need to be calculated.

The annuity takes the present value of the capital cost, and then converts this present value into an
annualised value over the life of the asset - i.e,, it spreads the cost of the asset out evenly over its
life. This allows us to include an appropriate share of the asset’s capital costs in the calculation of
LRMC - e.g., for an asset with a life of 50 years, where capital expenditure is initially incurred in year
10 of the 30-year appraisal period, we can include 20 (out of 50) years of annuity payments (annual

costs) in the calculation of LRMC, from year 10 to year 30 of the appraisal period.

Box 7: Calculating an annuity of capital expenditure

Many assets will have an asset life that is longer than the appraisal period / modelling horizon.
This means that they can continue to supply volumes beyond the modelling horizon. If we
simply included all capital costs in the LRMC without an adjustment, we would include all the
costs of the investment (which are typically incurred over a lead time of a few years), but not all

of the asset’s benefits or supply volumes (which are delivered across the asset’s life).

To ensure an ‘apples with apples’ comparison of the costs and volumes provided by an
investment (and the benefits beyond the modelling horizon are recognised), we only include a
proportion of the total capital costs of an asset. For example, as discussed above, for an asset
with a life of 50 years, where capital expenditure is initially incurred in year 10 of the 30-year
appraisal period, we include 20 years of annuity costs in the calculation of LRMC. To do this, we
convert the capital costs into an annuity (a payment per year). The annuity is then included as a
stream of capital expenditure in the LRMC calculation. In the example above, the annuity would
be incurred as an annual cost in the LRMC calculation from year 10 to year 30 of the modelling

period.
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The formula for calculating an annuity is:

PM = PV |—=

1 n
where: 1 _(m)

PMT = annuity payment per period / year
PV = the present value of future capital expenditure
r = discount rate

n = asset life

Calculating an annuity - an example

For example, assume a LWU is considering building a pipeline at a capital cost of $690,000 (PV),
and a 50-year asset life (n). The discount rate (r) is the social discount rate (5%). Using the formula
above, the annuity of this capital expenditure is $37,795.95 per year over 50 years.

PMT = 690,000 x |—=

50
1- 1+5%)

PMT = $37,795.95

Assuming this pipeline is to be built in year 10 of the 30-year modelling period, the annuity of
§37,795.95 should be included in every year of the model from year 10 to year 30 inclusive (see
Figure 12).

Figure 12: Including an annuity in LRMC calculations

Cumulative Capex Annuities (per year)

Year 10 Year 11 Year 12 Year 13
Pipeline FY$24 [ 37,796 | 37,796 | 37,796 | 37,796 |

Note: this figure only covers years 10 to 14. In practice this annuity would be included in every year between year 10 and year 30.

Excel has an annuity formula (the PMT formula), which is used in the LRMC models.

What to do when an asset’s life is shorter than the modelling period
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For example, membranes of a desalination plant may have an asset life of 5-8 years, which is less
than the 30-year appraisal period.

Given the asset’s life may be less than 30 years, we include renewals in LRMC calculation to
capture the fact that the asset will need to be replaced or renewed to continue to deliver

services over the modelling period.

This additional cost reflects the cost of replacing or renewing the asset at the end of the asset’s life.
It should be treated the same as non-renewal related capital expenditure; for example, calculating
an annuity of the expenditure if the remaining modelling period is less than the life of the renewed
asset (as discussed above). In some cases, different components of assets will have different asset

lives. They should be separately included in the LRMC calculation.

Box 8: Considering the lives of different components of assets

Some assets may be comprised of components with different asset lives, for example:
¢ the life of a desalination plant may be 30 years

e the life of a pipeline may be 90 years, and

e the life of the membranes of a desalination may be closer to 5 years.

As part of calculating the growth-related costs of an asset, it is important to consider the
renewals for each component of the asset. In the example above, this will involve:

e separately considering whether the present value of the cost (including the timing) of the
renewals of the desalination plant, pipeline and/or membranes are driven by growth in

demand

e f these costs (including timing of these costs) are driven by growth in demand, including the
costs in the calculation of LRMC.

Importantly, renewals expenditure is only included in the calculation of LRMC if it relates to growth
in demand volumes, for example where:

e the renewals are associated with growth-related expenditure (e.g., a stormwater
harvesting scheme is built in year 1 to respond to growth in demand and has an asset life of

20 years, therefore it needs to be replaced or renewed in year 20), or

e the renewals are associated with existing infrastructure, but the timing of the renewal is
driven by growth in demand (as discussed in Box 5).
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2.5 Discounting costs and volumes

To account for different timing of expenditure and supply volumes/capacity that this expenditure

generates over the modelling period, cost and volumes must be discounted to current year dollars

when calculating LRMC.

Box 9: Why do we discount

Discounting means that costs and benefits that occur in the future are given less weight than

costs or benefits which occur sooner.

An intuitive justification for discounting is that there is a time value of money: we prefer to
receive one dollar today than one dollar in a year’s time. This also recognises that there is an

opportunity cost of foregoing a dollar today to receive it in a year’s time.

To value future costs or volumes in today’s terms, we discount the future cost or volume using a
discount rate to determine the present value. Present values allow for decisions to be made in
the present about initiatives that have costs and benefits in the future. It also allows for
comparisons of interventions that may have a different sequence and/or timeframe of costs and

benefits over the same modelling or appraisal period.

In general, the appropriate discount rate will be the social discount rate, consistent with the NSW

Treasury’s Guidelines on Cost Benefit Analysis (CBA). The central estimate of this rate is currently 5

per cent, with ‘high’ and ‘low’ rates for sensitivity analysis of 7 and 3 per cent, respectively.®

Tips and tricks:

e do not assume that all future investment in system yield is to meet growth in demand
(volumes). Investment can be required for a range of factors, including to manage declining
yield. As part of calculating LRMC, users should identify which future costs are incurred to
meet growth in demand (rather than including all forecast expenditure). This can be
determined by comparing expenditure ‘with’ and ‘without’ forecast (or ‘shocked’) growth in
demand, with the difference between these two scenarios reflecting the additional costs of

meeting forecast (or ‘shocked’) growth in demand - to be reflected in LRMC estimates

e do consider the impact other investments have on the yield or capacity of the system. If an

investment increases system yield or capacity or the costs of providing water or managing

6

NSW Treasury (2023), NSW Government Guide to Cost-Benefit Analysis, TPG23-08, p. 38.
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wastewater, but is not driven by growth in demand, it should be included in the "Base case”
of the LRMC estimate. For example, connecting two water supply systems to improve
system resilience can also increase system yield, although it is not driven by aligning the
yield and demand balance

e doinclude the impact of other decisions on the cost of supplying water or managing
wastewater in the Base Case and the ‘shocked’ case. For example, additional costs of
complying with changes in environmental regulation that increase the cost per kL of
treating wastewater should be included as an additional cost under the Base Case and the
‘shocked’ case

o do reflect any excess capacity of the existing system when calculating LRMC estimates.
For example, if there is excess capacity in the existing system, this will reduce the need for
additional investment over the modelling period to meet demand. In turn, this would mean
the additional cost of meeting an additional kL of demand is much smaller than if there is no
existing capacity

¢ do calculate LRMC even when there is no forecast growth in demand. There is still value in
understanding the additional cost of providing an additional kL of water or managing an
additional kL of wastewater. In this case, LRMC will be closer to SRMC

e do not let lack of metering data prevent the calculation of LRMC. Metering data is not

required to calculate the LRMC of wastewater

e do vary key assumptions as part of sensitivity analysis. This includes considering alternative

demand or climate scenarios
e do adopt the central LRMC estimate (within a range of estimates) in most cases

¢ do test the sensitivity of prices and investment evaluation under alternative LRMC

estimates (i.e., within the range of LRMC estimates generated).

2.6 Accounting for risk and uncertainty in the calculation of
LRMC

LRMC estimates are likely to be subject to a range of uncertainties, relating to forecast demand,
existing system yield or capacity, climate change (impacting system yield and demand), costs and
the discount rate. Table 2 provides an example of key uncertainties, and their likely impact on costs

and volumes.
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Table 2: Overview of sensitivities - an example

Key assumption Description

Discount rate A higher discount rate will reduce the present value of costs and volumes
(and vice versa)

Capital and operating cost Higher costs will increase the cost of meeting additional demand (and vice
estimate versa)

Demand scenarios (including Higher demand will bring forward investment to meet demand (and vice
climate change scenarios) versa)

Existing yield or capacity A higher existing capacity or yield will defer investment (and vice versa).

Simple sensitivity and scenario analysis enables us to understand how estimates of LRMC change
when key assumptions change. The LRMC models include functionality to test the impact of key
assumptions (i.e., they enable LWUs to calculate LRMC estimates with different assumptions,

including discount rate, climate change, demand and yield).

Box 9: Considering climate change impacts when calculating LRMC

The “central” LRMC estimate should represent the LRMC estimate under the most likely or

“central case” assumptions. This includes “central case” assumptions related to:

e water demand or wastewater volumes

e vyield

e climate change (including the impact of climate change on demand, volumes and yield)
e capacity of the water or wastewater asset

e discount rate.

LRMC estimates should also be estimated under alternative assumptions as part of sensitivity
analysis. This includes alternative climate change assumptions (for example, a “dry” or “wet”
climate change scenario). Climate change is a key consideration because it can have a material
impact on system yield, water demand and wastewater volumes. Therefore, it can have a
material impact on the costs of providing water and wastewater services, and the LRMC

estimate.
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We recommend estimating a “central LRMC” estimate, which represents the LRMC estimate under
the most likely or “central case”. We also recommend estimating a range of LRMC estimates under
different assumptions, including alternate climate change scenarios (such as a dry climate change

and a wet climate change), as per Table 3.
Table 3: Reporting LRMC estimates under uncertainty - an example

Key assumption AlC Turvey Average
Central case

Higher discount rate

Lower discount rate

Higher demand

Lower demand

“Dry” climate change impact (on yield and
demand)

“Wet” climate change impact (on yield and
demand)

2.6.1 Selecting which LRMC estimate to use

In most cases, the appropriate LRMC estimate will be the one that was calculated under the
“central case”, as it reflects the most likely assumptions. This is often the average of the central
cases of the Turvey and AIC approaches.

Alternative LRMC estimates can help provide a guide as to how sensitive prices or the value of an
investment is to alternative LRMC estimates/assumptions. The LRMC that most closely matches
assumptions in any related broader analysis (e.g. when setting prices or undertaking economic
evaluation) should be used. For example, when considering climate change and higher demand as
part of sensitivity analysis in a cost benefit analysis of a water conservation measure, the
appropriate LRMC would be one that includes climate change and a higher demand (as it matches

the assumptions adopted in related broader analysis).
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3 Interpreting and applying LRMC
estimates

Key points:

Estimates of the LRMC of water and wastewater services are important as they can be key

reference points for LWUs to:

o assess potential water, wastewater and recycled water supply augmentation and/or
water conservation measures to promote efficient investment decisions by LWUs and
other potential suppliers of water and wastewater services

o set usage prices to promote efficient consumption decisions of customers.

e |RMC can help in identifying the option with the largest incremental benefit to the
community by estimating the additional costs, or cost savings, of measures that impact
water and/or wastewater systems. LRMC estimates can also assist in identifying least-cost

solutions to deliver water and wastewater services

e | RMC represents the foregone value (or ‘opportunity cost’) of supplying an additional unit
of water or of collecting, treating and disposing of an additional unit of wastewater. Usage

prices set at LRMC therefore promote efficient consumption.

LRMC estimates can inform key investment, funding and pricing decisions of LWUs and other water-
related service providers. The following sections provide additional detail and examples of applying
LRMC estimates in key decisions.

3.1 Application of LRMC estimates in setting retail usage
prices

Setting usage prices at LRMC promotes efficient consumption. This is because customers would
face the long-run costs of supplying an additional unit to them, which suggests they would only
consume an additional unit if the benefits they receive from this consumption exceeds the long-run
costs of supply. If prices are set below LRMC, it can encourage an individual to consume additional
units of water even when the benefit to the individual of those additional units of water is less than
the costs of supplying them. Conversely, a price set above LRMC can discourage individuals from
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consuming additional units of water despite the benefits to them outweighing the costs of supplying

them.

For this reason, many regulators and regulated utilities across Australia use LRMC to inform retail
usage prices to ensure efficient signals are sent to customers regarding the long-term cost of
meeting demand. Further, the National Water Initiative’s Pricing Principles for urban water tariffs
state that the water usage charge “should have regard to the long run marginal cost of the supply

of additional water.”

The department’s guidance on sound pricing’states that a utility should have regard to its marginal
cost of supply when setting its water and sewerage usage prices. However, it also recognises that
some discretion is required and that, in addition to sending efficient price signals, factors such as
price stability also need to be considered. This may mean, for example, that some utilities:

e set their usage price within a reasonable range of LRMC estimates, or

e transition their usage price to the LRMC over time, or

e maintain their current approach to setting usage prices, or

e adopt an alternative approach to setting usage prices (e.g., SRMC for sewerage usage prices, if

there is no need to augment supply capacity of the system for the foreseeable future).

Regardless, LRMC is a key reference point when setting prices.

Box 10: Examples of applying LRMC estimates in setting retail usage prices

Scenario 1:

A LWU'’s current water usage price is $2.50/kL, and its latest estimates of its LRMC of water
supply ranges from $3.00/kL to $4.00/kL with a central (or best) estimate of $3.50/KL.

The LWU is concerned that immediately increasing its water usage price from $S2.50/kL to
$3.50/kL would impose too much of a price shock on larger water users, mean fixed service

charges decline to near zero and introduce too much price/revenue volatility.

The LWU therefore decides to gradually transition its water usage price upwards over time
towards its estimates of LRMC, so that it is at $3.00/kL by the last year of the upcoming 5-year

pricing period.

7 NSW Department of Climate Change, Energy, the Environment and Water, Guidance on strategic planning outcome - Implement sound
pricing and prudent financial management, May 2025, p 19 -22.
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Scenario 2:

A LWU's current water usage price is $3.50/kL, and its latest estimates of its LRMC of water
supply ranges from $2.00/kL to $2.50/kL.

The LWU is exposed to significant revenue volatility as most of its revenue is tied to its usage

charge, but its customers support a higher usage charge / lower fixed availability charge.

To balance a range of considerations, including efficiency, price stability, revenue stability and
its customers’ preferences, the LWU decides to gradually transition its water usage price down
towards its best estimate of LRMC, so that it is at $3.00/kL by the last year of the upcoming 5-

year pricing period.

At the end of the next pricing period, the LWU will calculate updated LRMC estimates and will
need to decide whether to continue transitioning its water usage price down towards its LRMC

range.
Scenario 3:

A LWU's current wastewater usage price is $S0.50/kL, applied to all customers across its two

wastewater systems (i.e., two sewage treatment plant catchments).

This is levied on non-residential customers based on their estimated sewage discharges to the
wastewater network (estimated as metered water consumption x the customer’s discharge
factor) and on residential customers based on a uniformed deemed volume of discharges per
annum (150kL pa).

As part of the long-term planning process, the LWU has identified that there is significant
capacity in its two wastewater systems, and as such, has not forecast any capital investment
over the next thirty years. The additional cost of managing additional wastewater reflects the
cost of treating and transporting the wastewater (i.e, the SRMC), which is $0.25/kL to $0.75 for

one wastewater system, and S0.30/kL to S0.90/KL for the other wastewater system.

The LWU'’s latest estimates of its LRMC of suppling its wastewater services are $0.25/kL to
S0.75 for one wastewater system, and $0.30/kL to S0.90/kL for the other wastewater system.
As the LRMC of supply in each system is low (i.e. equal to SRMC), this suggests that it has no

supply capacity constraints in either system for the foreseeable future.

The LWU decides to maintain its current wastewater usage price at $0.50/kL.
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3.2 Application of LRMC estimates in investment planning
decisions

Ideally, water and wastewater service supply planning and investment decisions will be made using
a cost benefit analysis (CBA), which compares the incremental costs and benefits of a proposed
investment to business as usual (BAU) and identifies the option with the highest net present value

(NPV) to the community. Where options deliver:

e aNPV >0, the option results in a net benefit to the community relative to BAU
e aNPV =0, the incremental benefit of the option exactly equals the incremental cost

e aNPV <0, the option results in a net cost to the community relative to BAU.

LRMC can help in identifying the option with the largest incremental benefit to the community by
estimating the additional costs, or cost savings, of measures that impact water and/or wastewater

systems. For example:

e the higher the estimate of LRMC, the higher the resource cost from additional water
supply/consumption or the higher the resource saving from reducing (or avoiding)

supply/consumption (compared to the BAU)

e the lower the estimate of LRMC, the lower the resource cost from additional water
supply/consumption or the lower the resource saving from reducing (or saving)
supply/consumption (compared to BAU).

3.2.1 Applying LRMC to assess the value of water conservation — an example

As shown in Figure 13, the use of water conservation, such as water efficient appliances, can
reduce the demand for water from the potable water system. In turn, this can defer or avoid the
need to augment and/or operate key water supply assets (i.e. to increase yield) that would
otherwise be required to meet growth in water demand (see Figure 14). The deferral of this
expenditure represents an economic cost saving for the community (an ‘avoided cost’ benefit)
relative to the Base Case.
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Figure 13: The link between water efficient appliances and avoidable costs to meet growth in
water demand

Impact on augmentation
requirements
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Figure 14: The link between water conservation and costs to meet growth in demand
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The present value of this upstream water operating expenditure and capital expenditure saving can
be calculated by multiplying together:
e the LRMC of water supply (‘P’), and

e the change in water demand (‘AQ’) over the modelling period (e.g. the volume of water saved

from the water conservation measure).
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Figure 15: Valuing avoided costs to meet growth in water demand
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We note that water conservation measures such as water efficient appliances can also avoid
wastewater costs. The LRMC of wastewater can be used to evaluate the wastewater avoided cost
benefits.

Valuing water savings - an example of a washing machine replacement program
Consider the following example:

e aprogram aimed at replacing ageing washing machines with water efficient washing machines
can save 100 ML of potable water per year, following a two-year implementation period (see
Figure 16)

e the LRMC of potable water is $2.59/kL, which means that the value of every kL of water saved is
estimated to be $2.59.

Figure 16: Profile of potable water savings (kL/year)
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To estimate the value of water saved over time, for every year of the modelling period we multiply

together:

e the LRMC of the relevant bulk water supply system (estimated to be $2.59/kL)

e the reduction in water demand per year (100 ML per year, from 2025 onwards).

We then discount this value over time using the appropriate discount rate (the social discount rate

of 5%).

Figure 17 summarises the relevant calculations for the first five years of the modelling period. In
this example, the value of water saved is estimated to be around $3.7m in present value terms, ov
the modelling period (between 2025-2054).

This estimate of the present value of the benefits of the water conservation program can then be

er

compared to the present value of the costs of this program to determine its Net Present Value (and

whether benefits exceed costs).

Figure 17: Estimating that value of water saved

ear start 140772024 1/07/2025 1/07/2026 1/07/2027 1/07/2028
Year end 30/06/2025 30/06/2026 30/06/2027 30/06/2028 30/06/2029
2025 2026 2027 2028 2029
Application of LRMC UoM NPV
Augmentation 1 name
Volume of water saved kl 0 I 100000 100000 100000
LRMC of water 57kl 5259 5259 5259 $2.59 $2.59
100000

Water saved kl 0 0 100000 100000
Walue of water saved Fyg24 i H

5 - 5 - $ 259,000.00 : § 259,000.00 ; $259,000.00

3.3 Application of LRMC estimates in funding decisions

LRMC estimates can also assist in informing funding decisions, including by determining whether:

e apotential supply augmentation or conservation project is a ‘least-cost’ means of supplying
water and wastewater services, and therefore whether it should be funded through water and

sewerage prices, and

e awater recycling scheme, even if not the ‘least-cost’ means of supplying water or wastewater
services, would avoid water or wastewater system costs and therefore warrant some

contribution (equal to the value of these avoided costs) from water and wastewater customers to

the costs of the scheme.
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Box 11: Identifying the least cost servicing solution

Least cost is the project/portfolio that will deliver a LWU’s required services to its customers at

the lowest cost in present value terms over the evaluation period, while complying with all

regulatory and performance requirements (including environmental and health regulation).

In calculating least cost, consideration should be given to any costs or avoided costs in the

water or wastewater systems. For instance, in the example below, consider the comparison of

Option 1 (a ‘business as usual’ solution) and Option 2 (a recycled water option):

e the total cost of Option 2 (the grey bar) is larger than the total cost of Option 1 (the dark blue

bar)

e however, when considering the system-wide avoided water (blue bar) and wastewater (black

bar) costs generated by Option 2, the cost of Option 2 is less than Option 1

e this means that in this instance, Option 2 is the least cost means of providing water and

wastewater services (as the light pink bar is less than the dark blue bar).

Total cost of
Option 1
(Business as
usual water
and
wastewater
solution)

Option 1

Total cost of
Option 2

Bulk water
Additional avoidable
cost of costs (based
recycling on water
scheme LRMC)
Wastewater
avoidable
costs
(based on
wastewater
LRMC)
Business
as usual
water and Cost of
wastewater Option 2,
solution accounting
for
avoidable
costs

v

Option 2
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Estimates of the LRMC of water or wastewater service supply (S/kL) are measures of the S/kL
avoided costs (or benefits) of projects that reduce or avoid the need to supply water volumes or
collect, treat and dispose of wastewater volumes. For example, a recycled water project may avoid
costs to the wastewater system through reducing wastewater volumes discharged to the sewerage
network. The benefits of this can be measured as volumes of wastewater avoided multiplied by the
LRMC of wastewater service supply. These benefits (or avoided costs) can be included in the
project’s evaluation to compare its costs and benefits (as per the water conservation example

above).

These avoided costs can also be used to inform who pays for the recycled water scheme. For
example, there is a case for the value of avoided water and/or wastewater costs to be recovered
from water and/or wastewater prices - as they are a measure of the benefits of the recycled water
scheme to water and/or wastewater customers. This would reduce the amount that needs to be
recovered from customers of the recycled water scheme to recover costs of the scheme.

The National Water Initiative’s (NWI’s) Pricing Principles provides that the costs of recycled water
schemes should be recovered from prices to recycled water users, less the value of any avoided
costs to water and sewerage customers and external benefits (‘externalities’) to the broader

community.

That is, water and/or wastewater customers should contribute to the costs of the recycled water
scheme up to the value of the benefits they receive from the scheme, and a key measure of these
benefits is the avoided water and/or wastewater costs of the scheme (which, in turn, can be

measured using estimates of the LRMC of water and wastewater service supply).

This is consistent with guidance issued in our sound pricing and prudent financial management
guidance material and the recycled water pricing framework established by the NSW Independent
Pricing and Regulatory Tribunal (IPART) for Sydney Water, Hunter Water and the Central Coast

Council.®

8IPART, Review of pricing arrangements for recycled water and related services, Sydney Water, Hunter Water, Central Coast Council and Essential
Energy, Final Report, July 2019.
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Figure 18: Cost sharing between recycled water users and water and wastewater customers
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Importantly, although this example relates to a recycling scheme, this broad framework is

applicable to all investments that deliver water or wastewater cost savings, including water

conservation, sewer mining, and stormwater harvesting.
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4 LRMC in practice - worked
examples

Key points:

e to support the robust calculation and application of LRMC estimates, we have developed a
set of LRMC models to support users in their strategic water and wastewater pricing and
planning decisions. This includes three LRMC models covering the bulk water, non-bulk

water and wastewater systems

e each of the models is supported by a worked example or case study (outlined below) that
aims to aid LWUs and water-related service providers to robustly calculate and apply LRMC

estimates

e aninvestment in one section of the water and wastewater network can have upstream
and/or downstream impacts, including avoided water and/or wastewater costs. Therefore,
valuing the impact of some investments may require the application of multiple LRMC
estimates (i.e. bulk water, non-bulk water and wastewater) to determine the full impact.

4.1 Case study - Bulk water LRMC

In this section, the bulk water LRMC calculation and application is modelled for a LWU with two bulk
water augmentations that can be brought online during the 30-year modelling period. The key

underlying assumptions of each augmentation are detailed in Table 4.

Table 4: Bulk water system augmentation assumptions

Augmentation 1: Augmentation 2:
Pipeline Desalination Plant
Lead time 4 years 8 years
Asset life 75 years 100 years
Asset yield/capacity (medium climate 1.5GL 25GL

change scenario)
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41.1 Determining augmentation timing

For this LWU, as yield is declining as a result of climate change, under the central estimate

(including a medium climate change scenario) the LWU will need to augment its bulk water supply

system in 2049 to keep yield above demand (see Figure 19).

Under the central estimate, the pipeline is sufficient to meet growth in demand and therefore the

desalination plant (the light blue dot), is not triggered in the modelling period.

Figure 19: Timing of augmentations - Bulk water LRMC, central estimate (including medium

climate change)

[2]

S 2050 20:,9

£ 2045 |

[}

o 2035+ (1 2(52

] 4

n:.o 2030

E 2025 H

= 2020 , , :
No growth Forecast growth Higher demand
in demand in demand (Turvey shock)

@ Pipeline

Desalination plant

When accounting for forecast growth in demand, system augmentation will be brought forward to

ensure yield remains above demand:

e the point at which forecast demand meets system yield is illustrated by the point at which the

dashed red line (forecast growth in demand) and the dashed blue line (yield to meet forecast

demand) meet in 2038 in Figure 20

e accounting for the asset’s 4-year lead time, this would require the LWU to augment the bulk

water supply system in 2035 to ensure yield continues to exceed demand. This is the only

system augmentation required over the modelling period.

When forecast demand is ‘shocked’ by 0.25 GL under the Turvey method, system augmentation will

be required earlier. This can be seen in Figure 20, where:

e the light blue line (shocked demand) meets the dashed dark grey line (yield to meet shocked

demand) in 2035

e accounting for the asset’s 4-year lead time, this would require the LWU to augment the bulk

water system in 2032. Only one system augmentation is required to meet increases in volumetric

demand over the modelling period.
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Figure 20: Yield and demand (GL) - Bulk water LRMC, central estimate (including medium
climate change)
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4.1.2 Determining the LRMC of bulk water supply

Under the central estimate (including the medium climate change scenario), the average LRMC

across the AIC and Turvey methods is equal to $1.79/KL.
Table 5: Bulk water LRMC estimates - central case

AlIC Turvey Average

Central estimate (medium climate change)  $2.43 S1.16 $1.79

4.1.3 Sensitivity analysis

To account for uncertainty, we have also considered a low estimate (including low climate change)
and high estimate (including high climate change) to test how changes in yield and demand can
‘delay’ or bring forward system augmentation.

Under the low estimate (including low climate change scenario), system augmentation is likely to be
delayed as yield will decline at a slower rate and forecast demand is lower. Under the low estimate:

e with noincrease in demand, augmentation would not be required over the 30-year modelling
period as yield would continue to exceed current levels of demand
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e under the AIC method, system augmentation will be required in 2042 to meet forecast increases
in demand

e under the Turvey method, system augmentation will be required in 2038 as a result of ‘shocking’
forecast demand by 0.25 GL.

Alternatively, under the high estimate (including high climate change), system augmentation is
likely to be brought forward as system yield will decline at a faster rate and forecast demand will
increase. Under the high estimate:

e with noincrease in demand, augmentation would be required in 2037 to ensure yield exceeds
current levels of demand

e under the AIC method, both system augmentations will be required to ensure yield exceeds
forecast demand over the modelling period. The pipeline needs to be online in 2029, and the
desalination plant in 2045

e under the Turvey method, both system augmentations will be required to be brought online as a
result of ‘shocking’ forecast demand. The pipeline in 2026, and the desalination plant in 2042.

When applying alternative climate change scenarios, the average LRMC estimate is likely to range
between $1.30kL under the low estimate and $3.07/kL under the high estimate (see Table 6).

This shows that under a high climate change and high demand scenario, significant investment is
required in the bulk water supply system in the short to medium term to meet increases in demand.

Table 6: Bulk water LRMC estimates - low, medium and high climate change scenarios

AlIC Turvey Average
Low estimate (low climate change) S1.47 S1.13 $1.30
High estimate (high climate change) $2.99 $3.15 $3.07

When accounting for key cost sensitivities, the central estimate (including the medium climate
change scenario) of average LRMC is likely to range between $1.32/kL and $2.26/kL (see Table 7).
The results of the sensitivity analysis demonstrate changes in the estimate of LRMC when

accounting for changes in the estimated cost and discount rate of investments.
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Table 7: Bulk water LRMC sensitivity analysis results

AlIC Turvey Average
Discount rate - 7% $3.03 $1.48 $2.26
Discount rate - 3% $1.81 $0.84 $1.32
Cost sensitivity +20% on central estimate @ $2.91 $1.39 S2.15
Cost sensitivity -20% on central estimate  $1.94 $S0.93 $1.43

41.4 Application of bulk water LRMC

A bulk water LRMC can be used to determine the value of water saved from investments to reduce
draw on the bulk water system.

For example, consider a recycled water scheme that saves 10,000 kL of bulk water annually and
assume the bulk water LRMC is $1.79/KL.

To estimate the value of water saved over time, for every year of the modelling period we multiply

together:

e the LRMC of the relevant bulk water supply system (estimated to be $1.79/kL)
e the reduction in water demand per year (10,000 kL per year from 2025).

We then discount this value over time using the appropriate discount rate (the social discount rate
of 5%).

Based on the LRMC and water savings outlined above, the scheme can deliver an estimated
$254,323 (SFY24) in avoided bulk water costs over a 30-year modelling period. When applying

alternative climate change scenarios, this value is likely to vary between $435,224and $184,159.

It is important to note that investments that change the volume of water drawn from the bulk water
network can often impact the non-bulk water network and wastewater network. For example,
recycling schemes can reduce bulk and non-bulk water demand and reduce wastewater volumes
treated and transported through the wastewater network. Section 4.5 provides further detail on

how to apply multiple LRMCs to interventions that change water and/or wastewater volumes.
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Figure 21: Bulk water LRMC - potable water savings
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4.2 Case study - Non-bulk water LRMC

In this section, the non-bulk water LRMC calculation and application is modelled for a major LWU
with an available system augmentation across each section of the non-bulk water supply network,
including the water filtration plant, trunk network and gravity network. Each system augmentation is
available to be brought online during the 30-year modelling period. The key underlying assumptions

of each augmentation are detailed in Table 8.

Table 8: Non-bulk water system augmentations key assumptions

Augmentation 1: Augmentation 2: Augmentation 3:
Water filtration plant | Trunk network Gravity network
augmentation augmentation augmentation

Lead time 3 years 3 years 2 years

Asset life 75 years 100 years 75 years

Asset capacity 475 GL 450 GL 4.50 GL

4.2.1 Determining augmentation timing

As each non-bulk water asset is operating below asset capacity, in the absence of growth in demand

(volumes) no assets will need to be augmented over the 30-year modelling period.

When accounting for forecast growth in demand under the AIC method, augmentation of the water
filtration plant and trunk network will be required by the end of the modelling period to ensure asset
supply capacity exceeds demand. Under the central demand estimate, this would require the LWU
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to augment the water filtration plant in 2047 and the trunk network in 2046 to ensure supply
capacity continues to exceed demand. The gravity network will not require augmentation under the

AIC method’s central demand estimate.

When applying a 0.1 GL ‘shock’ (increase) to forecast demand across the non-bulk water supply
network under the Turvey method, each asset augmentation is brought forward. Under the central
demand estimate, this would require augmentation of the water filtration plant in 2045, the trunk
network in 2043 and the gravity network in 2048.

A comparison of each non-bulk water asset augmentation under the central demand (volume)
scenario is illustrated in Figure 22.

Figure 22: Timing of augmentations - Non-bulk water LRMC, central volume scenario
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4.2.2 Determining LRMC of non-bulk water

Under the central demand estimate, the average LRMC of the non-bulk water system across the AIC
and Turvey methods is equal to $1.70/kL (see Table 9). This LRMC is the sum of the LRMC of the

filtration plant, the trunk network and the gravity network.
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Table 9: Non-bulk water LRMC estimates -central case

Across the non-bulk water system AlIC Turvey Average
Water filtration plant 0.43 0.85 0.64
Trunk network 0.40 0.85 0.62
Gravity network 0.20 0.67 0.44
Total across the non-bulk water LRMC $1.03 $2.37 $1.70

(central volume scenario)

4.2.3 Sensitivity analysis

To account for uncertainty, we have applied a low demand (volume) scenario and high demand
(volume) scenario to test how changes in non-bulk water volumes can change the timing of system
augmentation, including delaying or bringing forward investment.

Under the low demand scenario, system augmentation is likely to be delayed because existing
supply capacity will continue to exceed demand volumes over a longer period when compared to

the central estimate. Under the low demand scenario:

e with no growth in demand, augmentation will not be required over the 30-year modelling period

as asset supply capacity will continue to exceed demand volumes

e under the AIC method, to meet forecast growth in demand, augmentation will not be required
over the 30-year modelling period as asset supply capacity will continue to exceed demand

volumes

e under the Turvey method, to meet a 0.1 GL ‘shock’ (increase) to forecast demand, augmentation
of the trunk network will be required in 2048. Augmentation of the water filtration plant and
gravity network will not be required over the 30-year modelling period.

Under the high demand scenario, required investment in system augmentation to meet demand is
likely to be brought forward as higher volumes will ‘fill’ existing asset capacity at a faster rate
compared to the central estimate. Under the high demand scenario:

e in the absence of growth in demand, augmentation will not be required over the 30-year
modelling period as asset capacity will continue to exceed volumes

e under the AIC method, to meet forecast growth in demand augmentation of the water filtration
plant will be required in 2042, the trunk network in 2042 and the gravity network in 2046
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e under the Turvey method, to meet a 0.1 GL ‘shock’ (increase) to forecast demand, augmentation
of the water filtration plant will be required in 2040, the trunk network in 2038 and the gravity
network in 2043.

When applying alternative volume scenarios, the average LRMC estimate is likely to range between
$S0.81/kL under the low estimate and $2.41/kL under the high estimate.

This shows that under a high demand scenario, considerable investment is required in the non-bulk
water system in the short to medium term to meet demand volumes. That is, investment is required
to ‘close the gap’ between asset supply capacity and the higher supply volumes required to meet
demand.

Table 10: Non-bulk water LRMC estimates - low, central and high volumes scenarios

Total across the non-bulk water system | AIC Turvey Average
Non-bulk water LRMC (low volume $0.60 $1.02 $0.81
scenario)

Non-bulk water LRMC (high volume $1.89 $2.93 S2.41
scenario)

When accounting for key cost sensitivities, the central estimate of average LRMC is likely to range
between $1.48/kL and $1.98/kL (see Table 11). The results of the sensitivity analysis demonstrate
changes in the estimate of LRMC when accounting for changes in the estimated cost of investments
in the non-bulk water system and discount rate.

Table 11: Non-bulk water LRMC sensitivity analysis results

Total across the non-bulk water system Average

(central volume estimate)

Discount rate - 7% $1.06 $2.34 S1.70
Discount rate - 3% $0.97 $2.28 $1.62
Cost sensitivities +20% on central $1.12 $2.73 $1.98
estimate
Cost sensitivities -20% on central $0.95 $2.02 $1.48
estimate
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4.2.4 Application of Non-bulk water LRMC

A non-bulk water LRMC can be used to determine the value of water saved from investments to
reduce draw on the potable water system and/or water demand. Consider a program that reduces

network leakage by 1 GL annually (equivalent to 1 GL in each section of the non-bulk water network).

Assuming the non-bulk LRMC is $1.70kL (central scenario). This means that the value of every

kilolitre of water saved across the non-bulk network is $1.70/kL.

To estimate the value of water saved over time, for every year of the modelling period we multiply

together:

e the LRMC of the relevant non-bulk water supply system (estimated to be $1.70/kL)

e the reduction in water demand per year (1,000 KL per year).

We then discount this value over time using the appropriate discount rate (the social discount rate
of 5%).

Based on the LRMC and water savings outlined above, the program would save up to $27,475
(SFY24) over the 30-year modelling period (see Figure 2). When applying alternative volume
scenarios to the estimate of LRMC, this value varies between $13,050 and $38,916.

Figure 23: Non-bulk water LRMC - potable water savings

Year start 1/07/2024 1/07/2025 1/07/2026 1/07/2027 1/07/2028
Year end 30/06/2025  30/06/2026 30/06/2027 30/06/2028 30/06/2029
2025 2026 2027 2028 2029
. .
Application of LRMC UoM NPV
Water filtration plant
LRMC of water Skl b 0.64: % 0.64 i § 0.64 i § 0.64: % 0.64
Water saved ki 1000 1000 1000 1000 1000
Value of water saved FY$24 § 10.377.68 | § 642.94 : § 642,94 | § 642.94 ' § 642.94 : § 642,94
Trunk network
LRMC of water 5/kl 5 0625 062 : % 062 : 3% 0625 0.62
Water saved ki 1000 1000 1000 1000 1000
Value of water saved Fr§24 i 5 62415 § 62415 § 62415 ' § 62415 § 624.15
Gravity network
LRMC of water 57kl $ 044:% 044§ 044§ 044:% 0.44
Water saved [ 1000 1000 1000 1000 1000
Value of water saved Fr§24 ) 702321 ¢ b 435.11: % 43511 § 43511 § 435.11: % 435.11
Total value of saved water volumes
Value of water saved - Water filtration plant Fr§24 13 10,377.68 b 64294 | § 642.94 | § 642.94 | § 64294 | § 642.94
Value of water saved - Trunk netwark Fy§24 3 10,074.38 $ 62415 : § 624.15 ; § 62415 § 62415 : § 62415
Value of water saved - Gravity network FY$24 § 7.023.21 § 435.11 ¢ § 43511 i § 43511 i § 435.11 ¢ § 435.11
Total value of water saved FYs24 s 2747526 {$ 71702208 170220 § 170220 § 1,702.20 1 § 1,702.20 :

Investments that avoid costs in the non-bulk water network can also avoid bulk water and
wastewater costs. For example, water efficiency programs such as the installation and use of water
efficient washing machines can reduce potable water consumption, reducing draw on the bulk

water and non-bulk water networks as well as reducing the volume of wastewater that flows into
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the wastewater network. Section 4.5 provides further detail on how to apply multiple LRMCs to
interventions that change water and/or wastewater volumes across multiple sections of the water

and wastewater networks.

4.3 Case study - Wastewater LRMC

In this section, the wastewater LRMC is modelled for a LWU with three wastewater system
augmentations, including a network upgrade, sewage treatment plant upgrade and discharge
upgrade, over the 30-year modelling period. The key underlying assumptions of each augmentation
are detailed in Table 12.

Table 12: Wastewater system augmentation assumptions

Augmentation 1: Augmentation 2: Augmentation 3:

Network upgrade Sewage Treatment Discharge upgrade

Plant upgrade

Lead time 3 years 5vyears 4 years
Asset life 75 years 100 years 50 years
Asset capacity 2.75 GL 2.6 GL 1.5 GL

4.3.1 Determining augmentation timing

As each wastewater asset is operating below asset capacity, in the absence of growth in demand no
assets will need to be augmented during the 30-year modelling period.

When accounting for forecast growth in demand (wastewater supply volumes) under the AIC
method, augmentation of each wastewater asset is set to occur during the 30-year modelling
period. Under the central demand forecast scenario, augmentation of the wastewater network
would be required in 2035, the sewage treatment plant in 2033 and discharge network in 2043.

Under the Turvey method, when applying a 0.1 GL ‘shock’ (increase) to the forecast wastewater
network and sewage treatment plant demand volumes and a 0.05 GL ‘shock’ (increase) to the
forecast wastewater discharge network demand volumes, each asset will need to be augmented
earlier to ensure supply capacity remains above demand. Under the central demand estimate, this
would require augmentation of the network in 2031, the sewage treatment plant in 2029 and the

discharge infrastructure in 2040.
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A comparison of each wastewater asset’s augmentation under the central demand (volume)

scenario is illustrated in Figure 23.

Figure 23: Timing of augmentation - Wastewater LRMC, central volume scenario
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4.3.2 Determining the LRMC

The total LRMC of wastewater service supply is the sum of the LRMC of the network, treatment
plant and discharge infrastructure. Under the central demand (volume) estimate, the average LRMC
across the AIC and Turvey methods is equal to $2.33/kL (see Table 13).

Table 13: Wastewater LRMC estimates - central case (S/kL)

Across the wastewater system AlIC Turvey Average
Network upgrade $0.86 S0.97 S0.91
Sewerage treatment plant upgrade $1.01 $1.03 $1.02
Discharge / ocean outfall upgrade $0.28 S0.51 $0.39
Total wastewater LRMC (central volume — $2.14 $2.51 $2.33
scenario)

4.3.3 Sensitivity analysis

Under the low wastewater demand (volume) scenario, system augmentation is likely to be delayed
because existing supply capacity will exceed demand for a longer period. Under the low demand

scenario:

e with no growth in demand (volumes), augmentation will not be required over the 30-year

modelling period as asset supply capacity will continue to exceed demand
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e under the AIC method, to meet forecast demand (volumes) augmentation of the network will be
required in 2040, the sewage treatment plant in 2038 and the discharge network in 2048

e under the Turvey method, with a ‘shock’ (increase) to forecast demand (volumes) of between
0.05 GL and 0.1 GL, augmentation of the network will be required in 2037, the sewage treatment
plant in 2034 and the discharge infrastructure in 2045.

Under the high demand (volumes) scenario, system augmentation is likely to be brought forward as
higher wastewater volumes will ‘fill’ existing asset capacity at a faster rate compared to the central
estimate. Under the high demand scenario:

e with no growth in demand (volumes), augmentation will not be required over the 30-year

modelling period as asset capacity will continue to exceed volumes
e under the AIC method, to meet forecast demand (volumes) augmentation of the network will be
required in 2030, the sewage treatment plant in 2028 and the discharge infrastructure in 2038
e under the Turvey method, with a ‘shock’ (increase) to forecast demand (volumes) of between

0.05 GL and 0.1 GL, augmentation of the network will be required in 2027, the sewage treatment
plant in 2024 and the discharge infrastructure in 2035.

When applying alternative demand (volume) scenarios, the average LRMC estimate is likely to range
between $1.49 kL under the low estimate and $3.05/kL under the high estimate (see Table 14).

This shows that under a high-volume scenario, considerable investment is required across the
wastewater system in the short to medium term to meet growth in demand. That is, investment is

required to ‘close the gap’ between asset supply capacity and required higher supply volumes.

Table 14: Wastewater LRMC estimates - low, central and high volume scenarios

Total across the wastewater system AlIC Turvey Average
Wastewater LRMC (low volume scenario) | $1.22 S1.76 $1.49
Wastewater LRMC (high volume scenario)  $3.23 $2.87 $3.05

When accounting for key cost sensitivities, the central estimate of average LRMC is likely to range
between $1.76/kL and $2.85/kL (see Table 15). The results of the sensitivity analysis demonstrate
changes in the estimate of LRMC when accounting for changes in the estimated cost of investment
and discount rate.
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Table 15: Wastewater LRMC sensitivity analysis results

Total across the wastewater system Average

(central volume estimate)

Discount rate - 7% $2.60 $3.11 $2.85
Discount rate - 3% $1.64 $1.88 $1.76
Cost sensitivity +20% on central estimate | $2.57 S$3.01 S2.79
Cost sensitivity -20% on central estimate = $1.71 $2.01 $1.86

4.3.4 Application of wastewater LRMC

Wastewater LRMCs can be used to determine the value (avoided costs) of reduced wastewater
volumes as a result of various interventions, such as water recycling and water conservation. Similar
to the application of bulk and non-bulk water LRMCs, programs that reduce consumption of potable

water can subsequently reduce the volume of wastewater flowing through a network.

Consider a water recycling program that reuses 2,500 kL of wastewater annually (in other words,
reduces the volume of wastewater that flows through the wastewater system by 2,500 kL per year).

Assuming the wastewater LRMC is $2.33 kL (central case estimate), the value (avoided cost) of
every kL of wastewater that is not transported through the wastewater system is estimated to be
$2.33/kL.

To estimate the value of avoided wastewater volumes, for every year of the modelling period we
multiply together:

e the LRMC of the relevant wastewater system (estimated to be $2.33/kL)

e the reduction in wastewater volumes per year (2,500 KL per year).

We then discount this value over time using the appropriate discount rate (the social discount rate
of 5%).

Based on the LRMC and wastewater reuse volumes outlined above, the recycled water program can
deliver an avoided cost (i.e., a benefit) of up to $93,868 (SFY24) over the 30-year modelling period
(see Figure 24). When applying alternative volume scenarios to the estimate of LRMC, this value is
likely to vary between $60,259 and $123,115.

Guidance for developing Long Run Marginal Cost (LRMC) estimates | 56



Figure 24: Wastewater LRMC - avoided wastewater volumes

Year start 170772024 1/07/2025 1/07/2026 1/07/2027 1/07/2028

Year end 30/06/2025 30/06/2026 30/06/2027 30/06/2028 30/06/2029

2025 2026 2027 2028 2029

Application of LRMC UoM NPV

Network upgrade

LRMC of water /Kl 5 081:% 091:% 091§ 091 . % 0.91

Water saved kl 2500 2500 2500 2500 2500

Value of water saved FY$24 $ 36,873.20 $ 228443 ;% 228443 :% 228443 :% 228443 % 228443

Sewage treatment plant upgrade

LRMC of water $/kd 3 1021 % 1.02:§ 1.02:% 1.02: % 1.02
Water saved ki 2500 2500 2500 2500 2500
Value of water saved FY$24 54111096 5 254608 ! % 254608 !% 254608 :§ 254608 ' § 2,546.08

Discharge / ocean cutfall upgrade

LRMC of water $/kl $ 039 % 0359:% 039§ 039 % 0.39
Water saved ki 2500 2500 2500 2500 2500
Value of water saved FY$24 98408:% 98408:% 98408:% 98408 :% 984.08

A

Total value of saved wastewater volumes

Walue of wastewater saved Network upgrade FY$24 $36,873.20 $ 228443!% 2,28443!% 2028443 :% 228443 § 228443
Value of wastewater saved Sewage treatment plantupgrade  FY$24 $41,110.96 $ 254698 ;% 254698 :$ 254698 :§ 254698 | § 2,546.98
Walue of wastewater saved Discharge / ocean outfall upgrade  Fy$24 $15,884.12 $ 08408:% 98408:% 98408:% 98408 § 98408
Total value of wastewater saved FY$24 59386828 7$"5.815.49 | $ 581549 | $ 581549 | $ 581549 $ 5815.49

Investments that change the volume of wastewater flows can also have implications for water
savings in the bulk and non-bulk water network. For example, recycled water can reduce potable
water demand, which can avoid costs in the bulk and non-bulk water supply networks. Section 4.5
provides further detail on how to apply multiple LRMCs to interventions that change water and/or

wastewater volumes across multiple sections of the water and wastewater network.

4.4 Case study - calculating long run marginal cost when it
collapses to short-run marginal cost

Where a LWU has sufficient capacity in its water supply and/or wastewater networks over the long-
term, that is supply capacity exceeds forecast demand volumes, there may be no need to augment
the water and/or wastewater network to increase capacity. In these instances, LRMC may ‘collapse’
to the short-run marginal cost (SRMC) of supply (in other words, LRMC = SRMC).

For example, consider a wastewater network where all assets’ supply capacity exceeds the
expected growth in wastewater volumes over the 30-year modelling period. In this instance, there is
no need to augment the wastewater network. As a result, the LWU will not incur any additional
capital costs to augment the wastewater network, and instead will only incur the short-run costs
associated with managing an additional unit of wastewater. This typically includes the cost of
transporting or pumping (electricity), treating (chemicals) and disposing of a kL of wastewater.
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In this example, average SRMC under the central estimate is equal to $0.23/kL (see Table 16). As
the system is not capacity constrained, there is little variation in SRMC estimates when accounting
for forecast growth in volumes (under the AIC approach) and when ‘shocking’ forecast volumes

(under the Turvey approach) as there is sufficient capacity to manage expected volumes.

Table 16: Wastewater SRMC estimates - central case ($/kL)

Across the wastewater system AlIC Turvey Average
Network upgrade 0.10 0.10 0.10
Sewerage treatment plant upgrade 0.05 0.05 0.05
Discharge / ocean outfall upgrade 0.07 0.08 0.08
Total wastewater SRMC (central volume 0.23 0.23 0.23
scenario)

When accounting for changes in expected volumes under the low and high demand scenarios, as

supply capacity continues to exceed demand (volumes), the change in SRMC is minor (see Table 17).

Table 17: Wastewater SRMC estimates - low and high volume scenarios

Total across the wastewater Average
system

Wastewater SRMC (low volume $0.23 $0.22 $0.22
scenario)

Wastewater SRMC (high volume $0.23 $0.23 $0.23
scenario)

Similar to the application of estimates of LRMC, SRMC can be used to value a change in wastewater
volumes as a result of various interventions. Taking the same recycled water program described
above (see Section 4.3.4), to estimate the value of avoided wastewater volumes for every year of
the modelling period we multiply together:

e the SRMC of the relevant wastewater system (estimated to be $0.23/kL)
e the reduction in wastewater volumes per year (2,500 KL per year).
We then discount this value over time using the appropriate discount rate (equal to 5%).

Based on the SRMC and wastewater reuse volumes outlined above, the recycled water program can
deliver an avoided cost (i.e., a benefit) of up to $9,079 (SFY24) over the 30-year modelling period
(see Figure 2625).
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Figure 2625: Wastewater SRMC - avoided wastewater volumes

Year start 1/07/2024 1/07/2025 1/07/2026 1/07/2027 1/07/2028

Year end 30/06/2025 30/06/2026 30/06/2027 30/06/2028 30/06/2029

2024 2025 2026 2027 2028

Application of SRMC UoM NPV

Network upgrade

SRMC of water $/kl 5 010§ 010 5% 010: % 0.10: % 0.10

Water saved kl 2500 2500 2500 2500 2500

Value of water saved Fy$24 $ 4,035.27 % 250.00 : § 250.00 : § 250.00: § 250.00 : § 250.00

Sewage treatment plant upgrade

SRMC of water $/kl 5 0.05 § 005:% 005:% 0.05 % 0.05
Water saved kl 2500 2500 2500 2500 2500
Value of water saved FY§24 i 3201763 $ 12500:% 12500:% 125.00:% 12500:% 125.00

Discharge / ocean outfall upgrade

SRMC of water $/kl $ 0.08 : § 0.08: % 0.08:% 0.08 : % 0.08
Water saved kl 2500 2500 2500 2500 2500
Value of water saved FYh24 $3‘I]26.45§ % 18750 % 187.50:% 18750:% 187.50 | % 187.50

Total value of saved wastewater volumes

Value of wastewater saved Network upgrade Fr$24 $4,035.27 $ 25000 § 250.00:% 250.00:% 250.00 : § 250.00
Value of wastewater saved Sewage treatment plantupgrade  FY$24 $2,017.63 $ 12500 § 125.00:% 125.00:% 125.00 $§ 125.00
Value of wastewater saved Discharge / ocean outfall upgrade  FY$24 $3,026.45 $ 18750 § 187.50:% 18750:% 18750 § 187.50
Total value of wastewater saved FYs24 i$ 9,079.35: i$ 562.50:% 56250:5 562.50:% 56250 3% 562.50:

4.5 Application of bulk water, non-bulk water and
wastewater LRMC

There are a range of interventions that can impact multiple parts of the water cycle, by changing the
volume of potable water demand and/or wastewater volumes. These interventions include:

¢ demand management and water efficiency programs

e |leakage management (utility and customer side)

e recycled water and sewer mining

e stormwater harvesting.

As shown in Figure 24, these interventions can result in avoided costs (through avoided volumes) in
different parts of the water cycle, and therefore can require the application of multiple LRMCs (i.e.,

a combination of bulk water, non-bulk water and wastewater LRMC estimates) to derive estimates

of the full value of water saved and/or wastewater volumes avoided.
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Figure 27: Connection between bulk, non-bulk and wastewater network
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For example, consider a water efficiency program such as the installation of water efficient
showerheads, which can reduce draw on the non-bulk and bulk water systems by reducing the ‘flow’
or litres per minute of appliances that consume potable water. By reducing the volume of potable
water demand, the use of water efficient showerheads will also reduce the volume of wastewater

the flows into the sewerage network, thereby reducing wastewater volumes.®
If we assume:

e the water efficiency program saves 1,000 kL and reduces wastewater volumes by 1,000kL

annually

e the bulk water LRMC is $1.79/kL, the non-bulk water LRMC is $1.70/kL and the wastewater
LRMC is $2.33/kL (central case estimate).

® Importantly, this may not be a ‘1-to-1’ relationship whereby a 1kL reduction in potable water consumption leads to a 1kL reduction in
wastewater volumes. Instead, a 1kL reduction in potable water consumption can often lead to a <1kL reduction in wastewater volumes.
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To estimate the value of avoided water and wastewater volumes, for every year of the modelling

period we:

e multiply the LRMCs of the bulk water and non-bulk water systems (estimated to be $1.79/kL for
bulk and $1.70/kL for non-bulk), respectively, by the volumes of water saved (1,000 kL per year),
and

e multiply the LRMC of wastewater supply (estimated to be $2.33/kL) by the reduction in

wastewater volumes per year (1,000 kL per year).

We then discount these values over time using the appropriate discount rate (the social discount
rate of 5%).

Based on the LRMCs and volumes outlined above, the water efficiency program can deliver up to

$93,976 in avoided cost savings across the water and wastewater systems (Figure 26).

Figure 26: Bulk, non-bulk and wastewater LRMC - water savings and avoided wastewater

Year start 1/07/2024 170772025 1/07/2026 170772027  1/07/2028
Year end 30/06/2025 30/06/2026 30/06/2027 30/06/2028 30/06/2029
2025 2026 2027 2028 2029
Application of LRMC UoM NPV
Bulk water network
LRMC of water Bk $1.79 $1.79 $1.79 $1.79 $1.79
Water saved ki 1000 1000 1000 1000 1000
Value of water saved FY$24 ! $ 28,892.52 i $ 1,790.00:% 1,790.00:% 1,790.00:% 1,790.00:% 1,790.00

Non-bulk water network

LRMC of water $/kd 3 170 : % 170 : % 170 § 170 § 1.70
Water saved ki 1000 1000 1000 1000 1000
Value of water saved FY$24 § 1702.20:% 1,702.20:3 1702.20:§ 1,702.20 i § 1,702.20

Wastewater network

LRMC of water B/kd 3 233:% 233:% 233: % 233: % 233
Water saved ki 1000 1000 1000 1000 1000
Value of water saved FY$24 H $ 37,608.70 i $ 2330.00:% 233000:% 2330.00;% 2330.00:% 233000

Total value of saved water volumes

value of water saved - Water filtration plant Fr§24 42880257 §71,790.00 1§ 1,730.00 1§ 1,790.00 . § 1,790.00 %% 1,790.00
Walue of water saved - Trunk network FY§24 § 27,475.26 § 170220 :% 1,702.20:3 170220 :§ 1,702.20 ! § 1,702.20
Walue of water saved - Gravity network FY$24 $ 37,608.70 $ 2330.00:% 2,330.00:% 2330.00:% 2330.00:% 233000
Total value of water saved FY$24 $93,976.48 i$ 582220($ 582220% 582220 $ 582220:$ 5822.20]
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5 Frequently asked questions

Below we outline responses to some potential ‘frequently asked questions’ in relation to calculating

and applying LRMC estimates.

51 Frequently asked questions - calculating LRMC

5.1.1 When and how frequently should LRMC estimates be calculated?

LRMC estimates should be updated regularly to reflect any new key information. At a minimum, this
update should occur as part of the broader long-term water supply and wastewater planning
process (for example, every three to five years, following updates to forecast demand/volumes and
for any evaluation of major investments in the water and/or wastewater supply systems and reviews

of water and wastewater prices).

5.1.2 There is uncertainty around the costs and volumes. Should | still
calculate LRMC?

Striving for perfection should not be the enemy of the good. While there may be challenges in
estimating LRMC, we know that the value of water and wastewater is not zero. Assuming an LRMC
of zero (by not estimating it) will understate the value of water and wastewater and potentially
undermine investment in recycling and water conservation and send inefficient price signals.

LRMC is an estimate based on best available information, not perfect information.

LRMC is not ‘set and forget”. It should be updated and refined over time to reflect best available

information.

5.1.3 What costs are included/excluded in calculating LRMC estimates?

In general, the costs to be included in LRMC are any costs to supply an additional unit to meet
demand over the long-term, based on the best available yield, demand and supply forecasts. For

example:
e inwater, LRMC is the sum of the marginal capital and operating costs of expanding capacity or
increasing yield to meet growth in demand

e in wastewater, LRMC is the sum of the marginal operating and capital costs associated with

expanding capacity to meet growth in demand.
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These costs can be identified by comparing costs with forecast (or ‘shocked’) growth in demand to
costs without forecast (or ‘shocked’) growth in demand, with the difference between these two
scenarios being the additional costs incurred to meet forecast (or ‘shocked’) growth in demand (and
hence the costs to be included in estimates of LRMC).

5.1.4 Should we include the cost of responding to drought in LRMC
estimates?

LRMC of bulk-water supply reflects the cost of aligning long-term supply yield with demand, rather
than the costs of responding to drought (including the cost of carting and the administration cost of

water restrictions).

However, climate variability should be captured in modelling the long-term yield, demand and
supply forecasts, and include sensitivity analysis around alternative climate scenarios (including a
“wet” and a “dry” climate scenario). These alternative scenarios can impact LRMC estimates and,
therefore, should be reported alongside a “central case” LRMC estimate as part of sensitivity

analysis.

5.1.5 What is the role of demand in driving water expenditure?

For bulk water LRMC, investment is generally driven by the need to ensure that system yield
remains above demand, consistent with the level of service targeted by a LWU.

In general, investments are triggered when demand is close to “meeting” yield, to ensure the water
system can sustainably supply water to the community.”® Increased demand, in turn, can bring
forward the timing of investment. It is this change in demand and timing of investment that is
reflected in the LRMC.

For the non-bulk systems, investment is typically triggered to ensure that the capacity of the asset
(for example, the filtration plant or distribution network) remains larger than the volume of water

that needs to be supplied through the non-bulk water system to meet forecast demand.

5.1.6 What is the role of wastewater volumes in driving wastewater
expenditure?

As well as wastewater volumes, pollutant land can also drive wastewater expenditure.

Importantly, however, volumes (water demand or wastewater volumes) do not need to be the only
driver of expenditure to be able to estimate a volumetric LRMC (S/KL). If volumes are a driver of

expenditure (even if they are not the only driver of expenditure), we can calculate an LRMC based

10 We note that, for some LWUs, yield is below demand.
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on volumes (i.e., LRMC as S/KkL). The size of the LRMC per kL of sewage discharged to the
wastewater network will depend on the extent to which increases in these flows are a driver of the
need to invest to augment capacity of the wastewater system to meet demand for wastewater

services.

5.1.7 Why are separate LRMC estimates calculated for bulk and non-bulk
water supply systems? How are these estimates used together?

LRMC is an estimate of the incremental cost of supply to meet an increment in demand. In water
supply, the drivers of this cost of supply varies depending on whether we are considering the bulk

water or non-bulk water system:

e expenditure in the bulk water system is typically triggered to ensure that yield remains above

bulk water demand (“yield driven”)

e non-bulk water expenditure is typically triggered to ensure that the capacity of an asset (such as
a water filtration plant) remains larger than the volumes of water to be treated and transported
in the system to meet demand (“capacity driven”).

As the drivers and capacity of the bulk and non-bulk water systems differ, we have to separately
calculate a bulk water LRMC and a non-bulk water LRMC.

The LRMC of water supply (bulk and non-bulk water) will be the sum of the LRMC of the bulk water
system and the LRMC of the non-bulk water system.

Figure 27: the LRMC of a water supply is the sum of the LRMC of the bulk water system and the
LRMC of the non-bulk water system -an example

Treated —

Bulk water supply === Water === Water filtration plant water Gravity network

LRMC, LRMC, LRMC,
LRMC of water supply =LRMC, + LRMC, + LRMC,

The LRMC of this indicative water supply system is the sum of :

1. LRMC of the bulk water system (which can be comprised of a number of assets)
2. LRMC of the water filtration plant

3. LRMC of the gravity network
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5.2 Frequently asked questions - applying LRMC

5.2.1 How are LRMC estimates used to inform pricing decisions?

Setting usage prices at LRMC promotes efficient consumption, as customers face a price signal that
reflects the long run costs of supplying an additional unit. Therefore, the department’s guidance on
sound pricing"states that a utility should have regard to its marginal cost of supply when setting its

water and sewerage usage prices.

However, the department’s guidance on sound pricing also recognises that some discretion is
required and that, in addition to sending efficient price signals, factors such as price stability also
need to be considered. This may mean, for example, that some utilities:

e set their usage price within a reasonable range of LRMC estimates, or

e transition their usage price to the LRMC over time, or

e maintain their current approach to setting usage prices, or

e adopt an alternative approach to setting usage prices (e.g., SRMC for sewerage usage prices, if
there is no need to augment supply capacity of the system for the foreseeable future).

5.2.2 What LRMC estimate should | use within a range of estimates?
In reporting LRMC estimates, we recommend reporting:

e a‘“central LRMC” estimate, which represents the LRMC estimate under the most likely or

“central case”

e anaverage “central case” LRMC that represents the average of the AIC and Turvey estimates,

and

e arange of LRMC estimates under different assumptions, including alternate climate change

scenarios (such as a dry climate change and a wet climate change scenario).

In most cases, the appropriate LRMC estimate will be the one that was calculated under the
“central case”, as it reflects the most likely assumptions. Alternative LRMC estimates can be used
to help provide a guide to how sensitive prices or the value of an investment is to alternative
assumptions (where LRMC estimates are used to inform pricing decisions and/or investment

evaluation).

The LRMC that most closely matches the assumptions in the broader analysis (e.g. in setting prices
or economic evaluation) should be used. For example, when considering climate change and higher

11 NSW Department of Climate Change, Energy, the Environment and Water, Guidance on strategic planning outcome - Implement sound
pricing and prudent financial management, May 2025, p 19 -22.
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demand as part of sensitivity analysis in a cost benefit analysis of a water conservation measure, the
appropriate LRMC would be one that includes climate change and a higher demand (as it matches

the assumptions adopted in other parts of the analysis).

5.2.3 Why should | calculate LRMC if wastewater is not metered?

As outlined below, estimates of the LRMC of wastewater service supply can be used in
investment/project evaluation. For example, estimates of the LRMC of wastewater service supply
can be used to assess the benefits of projects that may avoid or reduce wastewater flows (such as

water recycling).

Further, even though customers’ discharges to the wastewater network may not be directly
metered, wastewater usage charges (set with reference to estimates of LRMC) can still apply to
estimates of discharge volumes. For example, these estimates of customers’ discharge volumes
could be based on:

e estimated average residential discharge volume, for residential customers

e discharge factors' applied to metered water consumption, for non-residential customers (with

different discharge factors set for different types of non-residential customers).

5.2.4 How are LRMC estimates used in investment/project evaluation?

Ideally, planning and investment decisions will be made using a cost benefit analysis (CBA), which
compares the incremental costs and benefits of a proposed investment relative to ‘business as

usual’ and identifies the option with the highest NPV to the community.

LRMC can help in identifying the option with the largest net benefit to the community by estimating
the additional costs, or cost savings, of measures that impact water and/or wastewater systems. For

example:
e the higher the estimate of LRMC, the higher the resource cost from additional water supply or
the higher the resource saving from reducing (or avoiding) supply (compared to the BAU)

e the lower the estimate of LRMC, the lower the resource cost from additional water supply or the

lower the resource saving from reducing (or saving) supply (compared to BAU).

12 A discharge factor is an estimate of the proportion of a customer’s metered water consumption that is discharged to the sewerage
network.
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For example, the present value of upstream water operating expenditure and capital expenditure

savings can be calculated by multiplying together:

e the LRMC of water supply (‘P’), and

e the change in water demand (‘AQ’) over the modelling period (e.g. the volume of water saved

from the water conservation measure).

Figure 28: Valuing avoided costs to meet growth in water demand

Change in water

Value of avoided LRMC
volumes

water-related expenditure (S) estimate

Guidance for developing Long Run Marginal Cost (LRMC) estimates | 67



Appendix A: Abbreviations and
Glossary

Abbreviations

Abbreviation Definition

AlIC Average Incremental Cost
BAU Business as Usual

CBA Cost Benefit Analysis

kL Kilolitre

LRMC Long-run marginal cost
LWU Local Water Utility

NPV Net present value

PV Present value

SRMC Short run marginal cost
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Glossary

Word Definition

Average
Incremental Cost
approach

Cost benefit

analysis

Discharge factor

Discounting

Present value

Long Run Marginal
Cost

Net Present Value

Short Run Marginal
Cost

Turvey approach

Is an approach to calculating LRMC that averages the costs (S) of meeting growth in

demand over each additional unit of demand (kL).

Assesses the net impact on society from a project by accounting for the costs and
benefits (both internal and external) of the investment, intervention or from providing

a service.

Estimate of the proportion of a customer’s metered water consumption that is

discharged to the sewerage network.

A method used to convert benefits and costs incurred in the future to current dollars.

Current value of a future sum of money.

Long run marginal cost (LRMC) is an estimate of the incremental cost of supply to

meet an increment in demand.

Is equal to the present value of incremental economic, social and environmental
benefits minus present value of increment economic, social and environmental costs
over the period. This provides an estimate of community value for money of the

options in absolute terms.

Short Rub Marginal Cost (SRMC) is an estimate of the incremental cost of supply to

meet and increment in demand in the short-run.

Is an approach to calculating LRMC that calculates the marginal change in costs

from a marginal change in demand.
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Appendix B: Step by step use of the
LRMC models

This appendix provides a step-by-step overview of how to update key cells in each of the LRMC

models.

This appendix should be read with reference to the LRMC models.

Structure of the LRMC models

The LRMC models follow the following structure:

e dashboard - the dashboard presents the results of the AIC and Turvey methods for calculating
LRMC and allows for sensitivity testing

e example application - steps through an example application of LRMC

e LRMC calculation - the LRMC calculation tab provides the methodology and details key steps in
calculating LRMC using the AIC and Turvey methods

e expenditure calculation - the expenditure presents the capital expenditure (including annuities
of investments) and operating expenditure over the modelling period

e assumptions - the assumptions tab enables users to enter key inputs and underlying
assumptions, including asset specific assumptions such as lead time and asset life, and

assumptions that vary over time, including estimates of asset yield/capacity and demand.

Updating the models

As discussed, we recommend updating the AIC and Turvey LRMC estimates regularly (ideally once a
year or at least as part of the broader long-term water and wastewater system planning processes)
to ensure they are based on the best available information and accurately reflect the constraints

and opportunities in the bulk, non-bulk and wastewater system.
Updating the models involves the following key steps.

e update the years of analysis in cells H15 and H16 of the assumptions tab (blue tab), this is the
same across all LRMC models (see Figure 32: Example assumption controls - non-bulk water
LRMC model)
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e update base year dollars in cell H19 of the assumptions tab, this is the same across all the
LRMC models.

Update future investments in the assumptions tab by:

updating asset augmentation names in cell C65-69 for bulk water, cell C77-79 for non-bulk
water and C78-80 for wastewater
update lead time of each asset augmentation in cells E65-69 for bulk water, cell E77-79 for

non-bulk water and E78-80 for wastewater

update asset life of each asset augmentation in cells F65-69 for bulk water, cell F77-79 for

non-bulk water and F78-80 for wastewater

update climate change scenarios for each asset augmentation (bulk water only) in rows 65-
69 in columns |, Jand K
update capital expenditure for each asset augmentation in rows 75-79 for bulk water, 85-

87 for non-bulk water and 86-88 for wastewater

update operating expenditure for each asset augmentation in rows 86-90 for bulk water,
94-96 for non-bulk water and 95-97 for wastewater.

Update assumptions that vary over time in the assumptions tab by:

update existing yield (bulk water only) in rows 54-56
update demand forecasts (bulk water only) in rows 41-43

update volume forecasts for each non-bulk water asset in rows 57-59, 63-65 and 69-71
respectively. For each wastewater asset update rows 58-60, 64-66 and 70-72 respectively

update the capacity of existing systems on the Dashboard tab (triggers for investment) in
cells F24-26 for non-bulk water and cells F25-27 for wastewater

update estimates of demand in rows 41, 42 and 43 of the assumption tab (bulk water only)

update the ‘shock’ volume on the Dashboard tab for the Turvey method in cell F16 for bulk
water, cells F17-19 for non-bulk water and cells F17-19 for wastewater.

All cells that can be varied are coloured light blue, this can include cells to be ‘updated’ as

described above or cells that allow users to pick an input from a drop-down list using the ‘toggle’

function. Importantly, the cells in white should not be updated (they include calculations that will

remain the same).
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Figure 31: Example dashboard controls - non-bulk water LRMC model

A B C D E F

LRMC of non-bulk water
NSW DPE

7 Dashboard

a8

9 Global scenario

10

11 Discount rate discountrate % 5%
12

13 Volumes scenario volumesensit / H Medium
14 Cost sensitivities costsensitivity % 0%
15

16 Shock for Turvey method

17 Mon-bulk water asset 1: shock shockasset1 GL 0.00
18 Mon-bulk water asset 2: shock shockasset2 GL 0.00
19 Mon-bulk water asset 3: shock shockasset3 GL 0.00
20

21 Capacity of existing system (triggers for investment)

22

23

24 Non-bulk water asset 1 GLAyear

25 Non-bulk water asset 2 GLAear

26 Non-bulk water asset 3 GLAyear

27

Figure 32: Example assumption controls - non-bulk water LRMC model

A B © D = F G H | ] K
q LRMC of non-bulk water
2 NSW DCCEEW
3
4
5
6
7
8
3 Assumptions UoM Name Adopted value Low Medium  High
10
11 Discount rate % 5%: 3% 5% 7%
12 Cost sensitivity % 0% -20% 0% 20%
13
14 Model timeline
15 First financial year start 110712024
16 First financial year end 30/06/2025
17 First financial year (ending June 30) 2025
18 Last financial year (ending June 30) 2054
19 Dollars base year FY$24
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Appendix C: Summary of requirements

Table 18 lists the key information required for calculating LRMC estimates. These information

requirements are also discussed in Chapter 2 above.

Table 18: Calculating LRMC - key information requirements

Assumption

Non-bulk water

Bulk water

Wastewater

Geographic scope

Key drivers of LRMC

Expenditure trigger by
growth in demand

Expenditure that
provides additional
capacity but is not
driven by forecast
growth

e By water supply zone

Water demand
Capacity of assets

Cost and timing of

proposed investments

Capital and operating
expenditure to expand
treatment and

transport capacity

Investments that
increase capacity, but
are not driven by

growth in volumes

Across the entire bulk

water system

Water demand
Yield of assets

Cost and timing of

proposed investments

Capital and operating
expenditure to

increase system yield

Investments that
increase system yield,
but are not driven by
the demand / yield

balance

By wastewater service

supply catchment

Volume of wastewater
collected, treated and

disposed
Capacity of assets

Cost and timing of

proposed investments

Capital and operating
expenditure to expand
transport and/or
treatment capacity to

accommodate volumes

Investments to
improve the
performance of the
system in meeting
existing volumes (i.e. in
the absence of growth)
which can ‘“free-up’
capacity in the

wastewater network.

Guidance for developing Long Run Marginal Cost (LRMC) estimates | 73



Assumption Non-bulk water Bulk water Wastewater

Possible sensitivities e Discount rate e Discount rate e Discount rate

e Demand e Demand e Wastewater volumes

e ‘Shock’ volumes e ‘Shock’ volumes e ‘Shock’in volumes

e Existing capacity e Existing yield e Existing capacity

e Costs of proposed e Costs of proposed e Costs of proposed
investment investment investment

e Build time and e Build time and yield of | ¢ Build time & capacity
capacity of proposed proposed investment of proposed
investment investment

Key assumptions - checklist

The following tables contain a checklist of key information required to develop LRMC estimates.

LWUs can fill out the tables to check if they have the relevant information to develop each estimate.

Table 19: Key assumptions - bulk water LRMC

Key assumption Value Detail
Modelling period

Discount rate

Existing system Value Detail
Existing yield

Cost of existing system

Existing demand

Forecast demand

“Shocked” demand
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Proposed investment Value Detail

Yield of proposed investment(s)

Asset life of proposed
investment(s)
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Table 20: Key assumptions - non-bulk water LRMC

Key assumption Value Detail
Modelling period

Discount rate

Existing asset Value Detail

Existing capacity (i.e. trigger for
investment)

Operating cost of existing asset
Existing volumes
Forecast volumes

“Shocked” volumes

Proposed investment Value Detail

Capacity of proposed
investment(s)

Asset life of proposed
investment(s)

Lead time of proposed
investment(s)

Capital cost of proposed
investment(s)

Operating cost of proposed
investment(s)
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Table 21: Key assumptions - wastewater LRMC

Key assumption Value Detail
Modelling period

Discount rate

Existing asset Value Detail

Existing capacity (i.e. trigger for
investment)

Operating cost of existing asset
Existing volumes
Forecast volumes

“Shocked” volumes

Proposed investment Value Detail

Capacity of proposed
investment(s)

Asset life of proposed
investment(s)

Lead time of proposed
investment(s)

Capital cost of proposed
investment(s)

Operating cost of proposed
investment(s)
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