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Background Kingspan Water and Energy
Kingspan Water and Energy is the largest manufacturer of rainwater tanks in Australia.
Kingspan Water and Energy is a division of the Kingspan Group, a multinational building
materials group with E3.7B turnover. Kingspan Water and Energy provides rainwater
harvesting, waste water treatment, water storage and solar building solutions. At the forefront
of innovation for more than 80 years our solutions feature in some of the world’s most
sustainable buildings. Our products are backed by warranty, service division and customer
service ensuring property developers, building owners, designers, contractors and installers are
choosing the best solutions in the market.
Kingspan Water and Energy is privileged to be working with the leading independent integrated
water expert in Australia, Professor Peter Coombes. Professor Coombes is a Fellow of Engineers
Australia, lead editor of the Urban Book of Australian Rainfall and Runoff, a former Chief Water
Scientist for Victoria, a member of Standards Australia, a former member of the Prime Ministers
Science, Engineering and Innovation Council, a former member of the advisory panel on urban
water resources to the National Water Commission and an adviser to the United Nations. Peter
has assisted with the drafting of our submission.

Terms
Victorian water professionals appear to be unfamiliar with the term rainwater harvesting and
the distinction from stormwater. Rainwater Harvesting is rainwater captured from a roof into a
container. A roof is not a trafficable surface. Rainwater collected from trafficable surfaces has a
higher level of contaminants than rainwater collected from a roof, making it more difficult to
treat and store. Rainwater collected from trafficable surfaces is referred to as stormwater.

Urban Water Management
Kingspan Water and Energy commissioned the Greater Melbourne Alternative Water Plan in
2017 to provide a community alternative to supply side water solutions and demonstrate the
case for decentralized water efficiency, rainwater harvesting and green infrastructure.1
The Alternative Water Plan includes a policy recommendation for a 30% reduction in
stormwater volume from the 2015 average for all new buildings and renovations in Victoria and
a mechanism where the benefits for stormwater management of reduced impervious areas at
the property are directly recognised in economic decision making.
As important as the content of the recommendation is the theoretical understanding of urban
systems. The excerpt from Coombes (2018)2 below (with added emphasis) comprehensively
documents that a siloed, reductionist approach to urban water management problems,
specifically citing stormwater, leads to fragmented legislation which becomes a barrier to
implementation of integrated solutions. The formation of a siloed advisory committee such as
this is, in itself, a barrier to good solutions.
The evolution of urban areas to accommodate growing populations and in response to economic
development results in profound changes to the natural water cycle (Geldof 1995; EA 2006; Marsalek
et al. 2006) and creates a modified urban water cycle. These changes to water cycle behaviours are
driven from the local scale where water is demanded, sewerage is generated and impervious
surfaces increase the rate and volume of stormwater run-off (Argue and Pezzaniti 1999; Mitchell,
McMahon, and Mein 2003; Coombes and Barry 2015).
The increasing area and density of cities drives higher costs for water cycle services, and greater
cumulative risk of water shortages, flooding and degradation of waterways (Gleick 2003; Walsh
2004; Coombes and Barry 2014; UN 2015). Although the impacts of local changes are experienced at
multiple scales and accumulate across linked systems, the dominant approaches to governance,
management and solutions for water cycle management are applied as separate processes at a
centralised scale (Wheater 2006; Everard and McInnes 2013; Coombes, Babister, and McAlister
2015). Single purpose solutions that were derived and incrementally developed at a centralised scale
have evolved throughout history to meet increasing local challenges (Forrester 1969; Meadows
1999; Coombes, Babister, and McAlister 2015). These intuitive short-term responses are based on
long historical experience (Forrester 1969).This siloed consideration of water, sewage, stormwater
and environmental management approaches, at a single scale, can create unintended ecological
and economic consequences across society (Forrester 1969; Meadows 1999; Niemczynowicz 1999;
Midgley 2000).
Growth of human civilisation has increased the magnitude and complexities of interactions
throughout society and with the natural world. Urban areas are complex systems that are subject to
dynamic interaction of economic, social, physical and environmental structures over time and space
(Forrester 1969; Coombes and Kuczera 2002; Beven and Alcock 2012). The lifecycle of urban areas
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moves from innovation and growth, to equilibrium or stagnation and ultimately to decay. Continuous
intervention is required to renew urban economic, technical and social structures to maintain human
welfare and to protect ecosystem services (Forrester 1969; Meadows 1999). This inevitable decay in
economic, ecological and social welfare of urban areas, and the need to intervene, is a key
characteristic of economic markets (Keynes 1936; Forrester 1969; Bateman et al. 2006). However,
decisions to intervene are subject to inertia due to adherence to existing paradigms, institutional
arrangements and political processes (Kuhn 1962; Meadows 1999; Brown, Keath, and Wong 2009;
Daniell, Coombes, and White 2014). A legacy of legislation implemented in a fragmented fashion in
response to established management assumptions is a barrier to implementation of integrated
solutions (Brown and Farelly 2007; Everard and McInnes 2013). Small shifts in a component of a
system, such as human behaviour, urban form, climate or government policy, can generate
unforeseen and substantial changes across an entire system (Meadows 1999; Coombes and Barry
2015).
Urban Water Management requires a systems understanding and solutions should be
implemented as part of a system. The systems solution proposed by the Alternative Water Plan
is setting performance targets for every building at the lot level and using the cumulative
benefits at the micro scale to drive better outcomes across the whole urban system. This
planning intervention will drive improved performance of stormwater measures at larger scales
throughout the city. The critical focus on the lot scale does not preclude complementary
measures at the neighbourhood scale, eg Renaissance Rise and regional scale but Clause 56
should not be allowed to only provide bottom of catchment solutions.

The Greater Melbourne Alternative Water Plan - Stormwater
Rainwater harvesting implemented through the Sustainable Buildings option reduces stormwater
peak flows and the total volume of stormwater runoff because in real world case studies (BASIX) 90%
of builders choose a rainwater tank to achieve water saving targets. This improves water quality and
waterway health. It reduces the cost of infrastructure to manage stormwater, the amount of land
required for wetlands and reduces the cost of flooding. The expected reductions in stormwater runoff
are provided in Figure 1.
Figure 1 illustrates spatial distribution of stormwater runoff reductions as a result of a Sustainable
Buildings option modelled in 2012. The majority of LGAs in greater Melbourne experienced a 30%
stormwater reduction through the Sustainable Buildings Option. In the current assessment used in
this plan, the net present stormwater savings from the Sustainable Buildings Option vs the Business
as Usual Option for flooding, infrastructure and reduction of nutrients were over $1.15 billion to
2050.
The sustainable buildings option contributes to stormwater management, protection of urban
waterways and amenity with urban catchments by reducing stormwater runoff volumes, nutrient
loads and risks of flood damage.

Figure 1: Reduction in property stormwater runoff volumes for created by rainwater harvested
from 100 m2 roofs into 5 kL storages used for laundry, toilet and outdoor uses

No economic incentive for water efficiency or stormwater management
The current pricing arrangements for water supply and stormwater management do not
provide incentives for citizens or agencies to improve water and stormwater management
behaviours.3 This lack of economic incentive is highlighted for the indoor water price (water and
sewage tarrifs) (Figure 2) impact on households in the City West Water (CWW), South East
Water (SEW) and Yarra Valley Water (YVW) jurisdictions which represent a significant
proportion of the Greater Melbourne region (see Coombes and Barry, 2018).4

Figure 2: Actual indoor water prices paid by residential dwellings

The pricing impact curves for household water and indoor water (water and sewage) expenses
show that low water users are heavily penalised by the current pricing regimes and there is no
economic incentive to reduce water use. This impact is created by the high proportion of fixed
charges that eliminate any price signals for behaviour change. Average houses do not exist and
should not be used in analysis. Nevertheless, for an annual water use of 150 kL/annum, the
indoor water price impact on households is about $8.30/kL.
Melbourne households also pay a fixed drainage and waterways charge of $100.72/annum by
Melbourne Water, a Parks Victoria Charge of $77.10/annum and council rates based on
improved property values. Note that Melbourne Water, Parks Victoria and local councils
contribute to managing stormwater and the local environment. The fixed stormwater,
environmental and council charges also provide no economic incentive to improve local
stormwater management. Moreover, revenue earned from these tariffs often contributes to
consolidated revenue that is not tied to stormwater management.
These regimes of fixed tariffs might generate guarrenteed revenues to water utilities and
councils but they are economically inefficient. This potential inefficiency is indiced by the
differences in price elasticity of water demand for Sydney and Greater Melbourne. Sydney
experiences a price elasticity of water demand of 0.38 for fixed tariffs ($90) that are 18% of
average water bill. In contrast, the price elasticity of water demand in Greater Melbourne is 0.13
for fixed tariffs ($166) that are 31% of an average water bill (see Coombes and Barry, 2018) 2.
Clearly the level of fixed charges influences the behavioural response to price.
3
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Economic artifacts
Benefit Cost Analysis is commonly used by governments as a tool to aid assessment of the
society value of alternative policies, strategies and solutions. These approaches evaluate the
opportunity costs (marginal costs) and willingness to pay (marginal benefit) of business as
usual (BAU) versus alternatives to find Pareto Optimum solutions that provide net benefits.
This approach requires evaluation of the full marginal costs and benefits using society’s time
value for money or benefits. Such an analysis must take a whole of society perspective is quite
different to an cost appraisal from the perspective of a utility. The currect practice of partial
determination of marginal costs (for example) for BAU that only counts partial treatment costs
of desalination or based on regulatory determination of a bulk water tariff is not the marginal
cost of water supply to the end user. The literature is very clear on this issue – determination of
marginal costs must include all of the variable costs to deliver a service – this includes
operation, maintence, replacement and any other cost required to provide the service. In the
long run all costs are variable and must be included.
Similarly, apparently sunk or fixed costs cannot be excluded from assessment if those assets
continue to have variable impacts on the future, that might be minimized, due to operational,
replacement or maintenance requirements. The current use of artificially very low partial cost
comparisons (such as $0.78/kL in Ballarat) is a strong barrier to the success of distributed
stormwater management measures. The historical average medium run marginal cost of water
supply for Greater Melbourne was determined by Coombes, Barry and Smit (2018) to be greater
than $7/kL.5 Use of this historical average marginal cost would significantly change assessment
of alternative stormwater management solutions. The historical operating costs for water
utilities supplying Greater Melbourne is provided in Figure 3.

Figure 3: Historical water operating costs of water utilities supplying Greater Melbourne

Similarly, Coombes, Smit and McDonald (2016) demonstrated that the selection of boundary
conditions (what is included, what is excluded and assumptions) in engineering and economic
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analysis dominates outcomes of decisions about government policy.6 It is essential that
assessment of alternative policy and solutions incorporates balanced and complete assessment
of performance, costs and benefits. It is not adequate to assume a worst case performance of
alternatives versus a highly optimistic assessment of BAU.
However, average economic assessment of alternatives will not account for the cumulative and
spatial costs of BAU and alternatives with interaction with urban systems. For example, the
spatial shadow costs (in 2014 dollars at a discount rate of 9% and planning horizon to 2050) of
BAU water, sewage and stormwater solutions is provided in Figure 4.7 This Figure shows strong
variation in spatial shadow costs of BAU across Greater Melbourne from $8.60/kL to more than
$20/kL. Use of a more realistic social discount rate to account to society’s time value of benefits
(the UK Treasury use 2.5% - 3%) would produce even higher cost comparisons.

Figure 4: Spatial shadow costs of regional water, wastewater and stormwater services to
2050 (in 2014 dollars using a discount rate of 9%).

Figure 4 highlights that the cost comparison for alternative water cycle management varies
significantly throughout Greater Melbourne in reponse to water transfer distances, topography,
available infrastructure, socioeconomic and demographic factors (See Coombes and Barry, 2014
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for more detail).8 These shadow prices suggest, for example, that a rainwater or stormwater
harvesting project in Melbourne’s west is viable if its net present costs are less than $16/kL.
Current shadow cost maps are currently close to finalization and will be included in phase 2 of
the Alternative Water Plan for Greater Melbourne.4

Legislation and regulatory structures
Clause 56 needs complementary planning and regulatory frameworks to achieve the aspiration
of improving stormwater management. A whole of society focus is essential for enhanced policy
and regulatory frameworks and there is a need to incorporate modern science and guidance on
stormwater management such as the revised Australian Rainfall and Runboff (ARR2016).9 The
ESC ACT and WIRO will need to be amended to permit innovative approaches to water cycle
management. Seperation of powers concepts are also required for independent operations as
outlined by Coombes (2017) in advice to the Productivity Commission.10
There are overlapping interests of urban water monopolies, their water bureaucracy partners
and government owners in water law frameworks and associated institutional protocols. The
boundaries of planning, governance, approval and operational responsibility are also not well
defined. This results in excessive focus on economic interests of water monopolies at increased
consumer expense and dimished focus on environmental protection. Regulatory frameworks
need to more actively account for social and environmental considerations in pricing decisions.
This can be achieved by amending the ESC Act and the WIRO (Water Industry Regulatory Order)
to explicitly account for stormwater improvement as a part of the economic assessment of
performance of government water monopolies.
It is proposed that the structural separation of powers principles demonstrated in the
Australian Constitution be applied to water law frameworks to separate the operation of
government water monopolies from their bureaucratic partners, regulators and government
owners. Planning and approval powers must also be separated from operational functions to
better protect the long term interests of water monopolies, consumers and environment. This
action will be essential to make progress on improving stormwater management, and will
permit solutions with whole of society benefit that may be outside of the interests of traditional
traditional water supply decisions and returns on investment.
Clause 56 is a land use planning control over subdivision, designed to capture the development
process of creating new lots and land use arrangements at a neighbourhood scale. It was not
designed as a control over individual buildings or building form and appliances.
Clause 54 and 55 apply to single and multiple dwellings and can regulate building form and
appliances.
Using these clauses together allows a range of stormwater measures from the individual
building and lot scale to neighbourhood and regional scales. All these tools should incorporate
integrated water management objectives including demand management, water efficiency,
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rainwater harvesting, stormwater management, open space management and urban heat island
management objectives. These clauses currently generally lack performance targets,
measurable outcomes or accountability. Best Practice stormwater targets currently relate to
concentrations of contaminants, not volume of stormwater. However, the volume of stormwater
runoff and water demands are the key drivers of stormwater management challenges.
Incorporating performance targets is essential to delivering a predictable outcome. The current
planning provisions create the appearance of regulation but do not give the planners the power
to require a consistent outcome or for engineers to predict the impact development will have on
water demand and stormwater volumes. We literally do not know the impact of what is being
approved.

Climate change and resilience
One of the issues recognised during the millennium drought was the impact of increased
temperatures on reducing runoff from dam catchments. As temperatures have increased over
the last two decades the behaviour of our traditional catchments has changed. Catchments are
dryer, and soils and vegetation absorb more water before runoff occurs. More rainfall is
required before stream flow into water supply dams is achieved. Coombes and Barry (2008)
estimated that catchment runoff was unlikely not occur if annual rainfall was below 500 mm.11

Runoff (mm/yr)

In contrast, rainwater and stormwater harvesting from impervious catchments provides
reliable runoff even from small rainfall events of a few millimetres. Rainwater and stormwater
harvesting continues to provide reliable water supply long after the dam catchment has dried
up. In a climate change scenario, the benefits of rainwater and stormwater harvesting over
traditional catchments improve even further as shown in Figure 5.
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Figure 5: Efficiency of urban catchments versus rural water supply catchments for
generation of rainfall runoff (Coombes and Barry, 2008)
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Coombes and Barry (2008) used systems analysis with inputs from global climate models from
the IPCC to determine the yields from urban rainwater harvesting from 3 kL rainwater tanks
connected to 100 m2 roof areas supplying laundry, toilet and outdoors, and yields from the
Thomson Dam catchment as shown in Figure 6.
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Figure 6: Efficiency of yields from urban roof catchments versus rural water supply
catchments for generation of rainfall runoff (Coombes and Barry, 2008)

Figure 6 reveals that the urban roof catchments (Tanks_LH) were substantially more resilent to
high emissions climate change scenarios than runoff into Thomson Dam (Runoff_LH). However,
a combination of distributed urban water supplies (rainwater and stormwater harvesting),
water efficiency and traditional water supplies can dramatically improve water security and
resilience.

Averages and scales
Buildings and local scale processes drive responses in urban catchments. Barry and Coombes
(2018) investigated the implications of making average demand assumptions on water security
predictions and distribution patterns using calibrated bottom up multi-scale numerical
(Systems Framework) models of the Greater Melbourne and Sydney water networks.12
It was demonstrated that the traditional use of average centralised assumptions lead to material
differences in model predictive behaviour, and that the directions of these differences are
unpredictable and sometimes lead to counterintuitive outcomes. It was concluded that the
application of average assumptions of any kind is problematic (from both pure statistical and
numerical modelling standpoints) and has the potential to heavily influence infrastructure
investment and, more broadly, policy direction.
The impact of distributed water efficiency and rainwater harvesting (ALT_S and ALT_GA) is
compared to BAU (BAU_s and BAU_GA) flows in the Melbourne distribution network in Figure 7.
The bottom up systems analysis is denoted by BAU_S and ALT_GA, and the use of centralized
averages is shown as BAU_GA and ALT_GA.
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Figure 7: Probability of flows through the Cardinia Dandenong main for BAU_S (solid blue
circles), ALT_S (dotted blue circles), BAU_GA (solid red stars) and ALT_GA (dotted red
stars) (Barry and Coombes, 2018)

Figure 7 reveals that using bottom up systems analysis (BAU_S and ALT_s) shows distributed
water savings does reduce peak probability flows (and demands) in the water distribution
network. However, use of centralized averages substantially over-predicts flows in the
distribution networks for both the BAU and alterative scenarios.
The use of traditional centralized averages in analysis also provides a perspective that the
alternative solution did not provide a benefit – flows are appear to be unchanged in the network
as shown in Figure 7. Similar results were also found water security – use of top down averaged
provides an illusion of limited benefits for alternative solutions. In some ways therefore, the
average analysis supports a ‘do nothing’ approach in this instance, which is clearly a
counterintuitive outcome for Melbourne.
The historically centralised focus of solutions has defined the urban water sector as essentially a
transport industry for water supply and sewerage disposal for Greater Melbourne. The growth
of cities involves expansion and densification of these networks which dramatically alters the
economic characteristics (cumulative costs and volumes in existing networks) of centralised
supply solutions as sources and sinks are increasingly distant from end uses.
Application of transport logistics to these spatial challenges reveals that local reductions in
water demands or local supplies decrease the cumulative costs of transporting water and
sewerage throughout networks, and the cumulative impacts on urban waterways (Figure 8).
This can produce substantial economic multipliers of benefits throughout the system.2
We should be mindful that decisions about solutions involve linked impacts that occur at
multiple scales across the water cycle as shown in Figure 8.

Figure 8: The cumulative impacts of scales across the water cycle on stormwater
management

Figure 8 shows that urban catchments incorporate multiple linked scales including regional,
urban catchment and distributed sub-catchments that contain local scale processes. The
systems logic underpinning Figure 8 and emerging science (See Chapter 3 of Book 9 of
Australian Rainfall and Runoff, 2016) also highlights that the performance of urban catchment is
driven by volumes that accumulate from the local scale – from the bottom up – to produce
increasing peak flows throughout the urban catchments. Urban stormwater management needs
to focus on reducing runoff volumes at the top of catchments.

Opportunities to link water management and urban planning
The Greater Melbourne Alternative Water Plan recommends the NSW BASIX model because it is
a proven, low risk way to integrate water management and land use development through a
State Environmental Planning Policy.
The key concept is regulating stormwater runoff at the lot level applied to every new building
and significant renovation to provide an incremental solution for the whole city over time and
this could be applied through a planning process or a non-discretionary building regulatory
approach.
This issue was recently considered by the AWA Water Efficiency Specialist Network who
resolved as follows:

Proposed Joint Policy Position - AWA Water Efficiency Specialist Network 25 July 2018
The AWA has recently identified that efficient and effective water service delivery requires a
holistic assessment of integrated water cycle management. Water efficiency remains a key
contribution to the management of water demand and consumption of water within the
community and therefore must be considered holistically in planning frameworks. The
Association believes States should be required to amend statutory planning regimes to ensure
that Integrated Water Cycle Management is a requirement for all developments of over a
specified threshold .
To support these important statements the AWA Water Efficiency Specialist Network is
proposing the following joint policy position for the AWA, the Planning Institute of Australia and
Stormwater Australia.








Australian case study data from 2004-2018 demonstrates that State Environmental
Planning Policy requiring building regulation at the level of individual lots delivers longterm benefits to householders, water utilities, stormwater authorities and the whole of
government greater than the costs of implementing the system .
Failure to implement water efficiency measures by builders has been identified as a market
failure as the builders do not benefit from the longer-term savings of the regulations.
Government intervention is therefore required .
Statutory planning regimes should include performance targets for water efficiency for all
new buildings
Statutory planning regimes should include performance targets for stormwater runoff for
all new buildings
Statutory planning regimes should include performance targets for landscape provisions
including green roofs and provision for large canopy trees and permeable surfaces for all
new buildings to address the desertification of urban areas in Australia
Such performance targets should be based on a comprehensive systems analysis of urban
areas to optimise efficient and effective service delivery

Conclusion
Kingspan Water and Energy submits that considering stormwater management options in
isolation of a consideration of the urban water system is ineffective and potentially counter
productive.
Based on an internationally respected Systems Framework methodology, the Greater
Melbourne Alternative Water Plan identifies that a sustainable buildings strategy will deliver
strong net benefits in Melbourne by setting performance targets on new and renovated
buildings at the individual lot level. This strategy delivers cumulative benefits at every scale for
all urban water management in Melbourne including security of supply, operational efficiency
and therefore household bills and cost effective stormwater management. Philosophically the
Alternative Plan proposes a strategy that is about doing more with less, working with nature
and considering our legacy for future generations as opposed to encouraging unlimited growth
in supply systems and operational costs.

In relation to stormwater Kingspan submits that applying a 30% reduction in stormwater
volumes on every building at the lot level through an appropriate SEPP or building regulation
will deliver greater benefits across the system than regional and catchment wide solutions
which are potentially more expensive, require more land and do not address water quality
issues within the catchment. The proposal to recognize the economic benefits of reducing
impermeable surfaces has overseas precedent and could provide a valuable source of revenue
for managing stormwater projects.
The submission draws together important issues to support an integrated alternative approach.








The current stormwater controls must include performance targets to avoid
dangerously unpredictable outcomes
Urban water management including water efficiency and stormwater management
should be incorporated into Clauses 54, 55 and 56 to capture both buildings and
subdivision as the majority of impacts are at the building scale
The current pricing structures and regulatory framework should provide an economic
incentive to encourage stormwater management because economic incentives for
demand management and stormwater management are absent or counter productive
Utility water supplies should be based on true long run marginal costs determined
independently of the water utilities because artificially low values discourage
competitive arrangements and economically efficient alternatives
The ESC Act, WIRO and Planning legislation needs to be amended to remove the bias
towards protecting the viability of the water utilities at the expense of public benefit and
to create competition in the water industry to achieve whole of society benefits.
Urban water management, including stormwater management should utilize the
advantages of impermeable roof catchments as well as traditional dam catchments fo
water security and climate change resilience.
The use of averages for complex systems that vary over space and time hides important
patterns and variations and produces inaccurate assessments. This problem can only be
addressed by using highly resolved bottom up data and sophisticated modelling
techniques.

The key policy objectives of the Greater Melbourne Alternative Water Plan also form the basis of
our recommendations.
1.
Prepare a planning policy for Sustainable Buildings in Victoria incorporating
performance-based targets for all new buildings and renovations. The performance-based
targets are
•
50% reduction in potable water use
•
40% reduction in energy use
•
30% reduction in stormwater volume
•
10% minimum site area for green infrastructure
Based on 2015 local averages supported by online calculator
2.
In the interim and prior to June 2019, the Victorian 6-star building requirement be
expanded to ensure rainwater harvesting on all new developments until a permanent strategy
is implemented.
3.
Prepare a Systems Approach analysis of Melbourne’s future water and environmental
challenges and water future options and their impact on household welfare and overall

community benefit using a high-level government working group, independent of state water
monopoly interests.
4.
Review Victorian water services and pricing mechanisms to explore competitive
arrangements that may deliver more efficient service delivery under independent direction.
5.
Explore new economic approaches to provision of water cycle services that eliminate
fixed tariffs to provide better economic incentives and market signals for a water efficient
Melbourne under independent direction.
6.
Directly recognise the economic benefits of stormwater management through reduced
impervious areas at the property and pass attributable costs and benefits through to
landowners at the direction of an independent council.
Independent is defined not economically linked or aligned with state water monopolies or
bureaucracies representing monopoly interests. We will provide the policy detail at a later date.

