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EXECUTIVE SUMMARY

Introduction

The Wide Bay Burnett Regional Water Supply Strategy will provide a basis for water resource 
management and infrastructure planning in the region for the next 50 years. The strategy will 
also assess options for provision of water in the short-term, and will ensure that short-term 
solutions do not compromise long-term options. The basis for the development and 
assessment of the WBBRWSS includes consideration of environmental, social, cultural and 
economic outcomes.

Development of the WBBRWSS is being led by the Department of Natural Resources and 
Water, and this report has been commissioned as an input into the overall Strategy. MWH was 
engaged to review existing and future demands for urban and industrial water in the Wide Bay 
Burnett (WBB) region. The outputs of this study comprise the first phase of the development of 
the WBBRWSS and will:

 aim to set sub-regional/ regional water demand targets;

 form the basis for the Water Balance Model that will be used to assess regional and 
sub-regional water supply options; and

 Provide input to the development of the infrastructure options for the region.

The key tasks and objectives of this study, which form the scope, are:

 Consultation with bulk water suppliers, local governments, industry and other water 
users (excluding agricultural and mining industry users);

 Identification of the existing usage by urban and industrial sectors - broken down by 
former Local Government Area and catchment area;

 Review and documentation of demand management measures that have been adopted 
or are proposed to be implemented in future and determine the impact or potential 
impact of such measures;

 Development of demand projections through 2056, taking account of the potential to 
improve efficiencies and to substitute water use with alternative water supplies such as 
rainwater, stormwater and recycled water;

 Identification and assessment of the water saved and costs for potentially viable 
demand management measures that may be implemented to satisfy, wholly or in part, 
the needs of the region in the short, medium and long term; and

 Determination of water demand targets for the region.

Methodology

The methodology for this project utilised a combination of detailed demand analysis and end 
use assessment for the 22 former Local Governmental Areas of the Wide Bay Burnett Region. 

To achieve reliable forecasts, a detailed assessment of demand was undertaken for seven 
Representative Former Councils including five larger and two smaller centres. The selection 
was based on population and future growth, geographical location and data availability. The 
centres for which detailed assessment was undertaken were the following former council areas: 



BUILDING A BETTER WORLD iii www. mwh gl ob al .c om. au

 Bundaberg City Council (part of Bundaberg Regional Council)

 Cooloola Shire Council (part of Gympie Regional Council)
 Hervey Bay City Council (part of Fraser Coast Regional Council)
 Maryborough City Council (part of Fraser Coast Regional Council)
 Kingaroy Shire Council (part of South Burnett Regional Council)

 Miriam Vale Shire Council (part of Gladstone Regional Council) 
 Monto Shire Council (part of North Burnett Regional Council)

For each of the above councils detailed assessments were undertaken, including the 
assessment of water production trends, sectoral consumption trends and end use forecasting.
The results of these assessments provided demand forecasts for the Representative Former 
Councils.  For the other 15 former local government areas, these results were used to identify
the potential demand reduction of similar groups of measures.

Historic Demand Assessment

The assessment of historic water production provided an indication of the recent trends in gross 
water production volumes per capita and highlighted the impact of system changes such as 
water restrictions. The determined per capita figures showed a high variability from 289 
L/Capita/Day to 1,285 L/Capita/Day across the region. This variability was impacted by a 
number of factors such as: the residential consumption pattern; climate and its effect on 
discretionary or seasonal (e.g. residential outdoor) water use; the proportion of non-residential 
demand supplied; and the level of non-revenue water.

The sectoral consumption analysis provided a more realistic comparison across the region, with 
residential consumption varying between 167 L/Person/Day to 495 L/Person/Day. It was found 
that areas with low residential consumption had already implemented source substitution 
measures (e.g. rainwater harvesting). Figure E - 1 depicts the historic breakdown of the sectoral 
water consumption for the WBB region.

Single Family Residential
65%

Multi-Family Residential
7%

Rural Residential
2%

Commercial
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Heavy Industry / 
Manufacturing
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Manufacturing
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Figure E - 1  Breakdown of Sectoral Water Consumption in the WBB Region by Customer 
Sector
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Future Population Growth

One of the main drivers of the WBBRWSS was to determine the future population growth of 
each of the previous 22 council areas for the next 50 years. Population forecasts were obtained 
from PIFU based on published August 2007 population forecasts. For most of the former council 
areas a medium growth rate was applied. The actual serviced population was determined based 
on the percentage of current and future household connections. For 2007 the serviced 
population across the WBB region was estimated at 197,574, which represents 74% of the total
regional population. It is estimated that the serviced population will increase to 380,811 in 2056.

Baseline Forecast

Using the information from the climate correction and historical sectoral demand assessments, 
a 50 year baseline demand forecast was developed for all former councils. This provided a 
demand forecast based on historic climate corrected water demand without the introduction of 
any water efficiency measures, and excludes recent state legislation mandating minimum water 
efficiency targets. The impact of natural replacement of fittings and fixtures due to repairs and 
renovations, however, is included in this baseline assessment.

The individual results have been rolled up for the new regional council areas and are shown in
Table E - 1.  Figure E - 2 provides an overview of the proportion of each regional council’s water 
demand in 2056.

Table E - 1 Baseline Water Demand of Regional Councils

REGIONAL 
COUNCIL

BASELINE 2007 
DEMAND 

FORECAST 
(ML/ANNUM)

BASELINE 2026 
DEMAND 

FORECAST 
(ML/ANNUM)

BASELINE 2056 
DEMAND 

FORECAST 
(ML/ANNUM)

Bundaberg 10,960 15,439 21,195

Cherbourg 240 408 627

Fraser Coast 10,916 15,450 22,554

Gympie 3,771 5,618 8,104

North Burnett 1,402 1,482 1,535

South Burnett 4,371 5,065 5,799

Gladstone
(Miriam Vale) 186 630 1,243

Total WBB Region 31,845 44,091 61,057
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Figure E - 2 Regional Council’s Baseline Water Needs Forecasts

Demand Management Options

A short list of water efficiency measures was developed based on consultation with key State 
Government stakeholders and consideration of recent state policy initiatives.  The short list was 
divided into groups of measures as follows:

 Measures that are currently being implemented in Queensland;
 Measures that are currently under investigation in Queensland; and
 Other potential measures.  

The list included Residential, Non-Residential, Education and General water use efficiency 
measures to ensure that each customer sector is effectively targeted.

A detailed assessment of the effectiveness of the measures was undertaken for seven 
Representative Former Councils.  The assessment was initially undertaken on an individual 
basis, followed by an assessment of scenarios or groups of measures.  These scenarios take 
account of the interaction between measures resulting in a more accurate estimation of the 
water savings of the group of measures.  

From this assessment a Preferred Scenario was chosen for each Representative Former 
Council comprising all measures of the Low Savings Scenario (Scenario 1), System Water Loss 
Management, mandatory WEMP program for all new non-residential account and selected 
measures of Scenario 2 and Scenario 3 based on their individual economic performance for the 
local region (i.e. measures with a total community annualised cost of $1.20/ kL or less).
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Key Outcomes

Through the implementation of the demand management measures identified in the Preferred 
Scenario the region is forecast to save 13% by 2026 and 16% by 2056 resulting in a water 
demand of 38,183 ML/annum by 2026 and 51,237 ML/annum by 2056. The savings for 
individual regional councils vary between 10% and 20%.  This variation across councils is due 
to future demographic and growth characteristics and historic water use behaviours. The 
proportions of water savings achieved in the residential sectors are slightly higher with total 
residential water savings of 19% in year 2056, with a range of between 9% and 23% across the 
region.  

Table E - 2 Determined Baseline and Preferred Scenario Regional Water Demands in 
year 2056 

TOTAL DEMAND – YEAR 2056 (ML/A) RESIDENTIAL DEMAND – YEAR 2056 
(L/PERSON/DAY)

REGIONAL 
COUNCIL BASELINE 

DEMAND 
FORECAST 

PREFERRED 
SCENARIO 
FORECAST 

REDUCTION 
FROM 

BASELINE 
(%)

BASELINE
DEMAND 

FORECAST 

PREFERRED 
SCENARIO 
FORECAST 

REDUCTION 
FROM 

BASELINE 
(%)

Bundaberg 21,195 18,140 14% 317 264 17%

Cherbourg 627 536 14% 361 309 14%

Fraser 
Coast 22,554 18,095 20% 261 200 23%

Gympie 8,104 6,859 15% 223 173 22%

North 
Burnett 1,535 1,374 10% 391 346 12%

South 
Burnett 5,799 5,108 12% 299 259 13%

Gladstone 
(Miriam Vale) 1,243 1,124 10% 188 172 9%

WBB 
Region 61,057 51,237 16% 278 224 19%

Based on the individual measure development and implementation costs a combined total
community Net Present Value was calculated.  A discount rate of 7% was applied.

One of the most substantial components of the Preferred Scenario is the Queensland 
Development Code’s (QDC) MP4.2. This measure represents 36% of the average annual water 
savings and 70% of the total community investment. Without QDC MP4.2 the total water 
savings are reduced from 5,915 ML/annum to 4,005 ML/annum in 2026 and from 9,826 
ML/annum to 5,463 ML/annum in 2056. The total community annualised cost (costs per kL 
water saved) without MP4.2 is $1.01/kL compared to $2.24/kL.

The Total Net Present Value, per capita costs and annualised costs (including and excluding 
QDC MP4.2) of the Preferred Scenario are given in Table E - 3.
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Table E - 3 Cost Effectiveness for the Preferred Scenario by Regional Council (including 
and excluding QDC MP4.2)

REGIONAL 
COUNCIL

2007 TOTAL 
NET PRESENT 
VALUE ($NPV)

2007 TOTAL NPV 
PER CAPITA 

($NPV per
PERSON)

TOTAL 
COMMUNITY 
ANNUALISED 

COST 
INCLUDING  
QDC MP4.2

($ per kL
SAVED)

TOTAL 
COMMUNITY 
ANNUALISED 

COST 
EXCLUDING 
QDC MP4.2 

($ per kL
SAVED))

Bundaberg $61,832,597 $898 $2.19 $1.04

Cherbourg $1,643,150 $822 $2.19 $0.99

Fraser Coast $80,590,506 $1,047 $2.23 $0.97

Gympie $28,386,869 $1,250 $2.61 $1.20

North Burnett $3,040,524 $521 $1.70 $1.31

South Burnett $16,008,058 $818 $2.19 $1.05

Gladstone 
(Miriam Vale) $1,102,348 $678 $1.18 $1.18

WBB Region $192,604,051 $975 $2.24 $1.01

Greenhouse Gas Emission Reductions

The implementation of demand management measures will reduce GGE within the region. 
Assessments showed that a total of more than 29,000 tonnes GGE per annum can be reduced 
for the seven Representative Former Councils alone. This is equivalent to the total annual 
emission of over 5,400 cars. Considering a carbon offset price of $19 per tonne this would 
result in an annual saving of up to $551,000. In addition, up to $3 million per annum can be 
saved by customers as a result of reduced water heating costs.

Water Usage Goals

The development of water usage goals is a key step to enable councils to identify the effort 
required to ensure the future efficient use of water.  A range of approaches to setting of targets 
or goals was reviewed and the approach of using a regional residential target, supported by 
Regional Council goals is suggested to be the most appropriate for the WBB region.  There is 
significant variability in existing water consumption, future demographic forecasts and current 
levels of effort in water conservation. 

Targets for non-residential sector water use were considered and found to be inappropriate due 
to the diversity of non-residential water use across both the sectors and council areas.  
However, Regional Councils should liaise with major non-residential water users as part of the 
implementation of statewide Business Water Efficiency Program.  Where water use in non-
residential sectors is significant, the council should adopt the Water Efficiency Management 
Plan approach to achieving water efficiency.

The regional residential usage goal for would be a stepped per capita consumption as follows:

 240 L/Person/Day by 2016

 230 L/Person/Day by 2026.
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These overall goals could be achieved by each Regional Council managing residential water to 
achieve the goals as outlined in Table E - 4.

Table E - 4  Achievable Residential Water Use for the Regional Councils (L/Person/Day)

REGIONAL
COUNCIL

BASELINE
CONSUMPTION 

FOR 2007

MANAGED 
DEMAND 

FORECAST
FOR 2016

MANAGED 
DEMAND 

FORECAST 
FOR 2026

MANAGED 
DEMAND 

FORECAST 
FOR 2056

Bundaberg 289 260 258 264

Cherbourg 329 300 298 309

Fraser Coast 261 225 208 200

Gympie 230 190 181 173

North Burnett 342 330 344 346*

South Burnett 266 250 250 259

Gladstone
(Miriam Vale) 198 175 169 172

WBB Region 270 237 228 224
* Increase in per capita consumption due to increasing discretionary use of water and changes 
to fixture penetration rates of efficient appliances.

It is noted that areas with high population growth (e.g. Fraser Coast) will initially be able to lower 
residential demand significantly due to the impact of new residential development legislation.  In 
addition, some areas are predicted to have an increase in water demand from 2026 to 2056 due 
to increases in discretionary use which are assumed to occur over the life of the strategy. For 
example, in North Burnett a large increase in residential population coupled with increasing 
discretionary water use and changes to fixture penetration rates results in an overall increase in 
per capita consumption from 2016 to 2056. See section 3.6.4 for further details.

Recommendations

Based on the assessment undertaken in this report it is recommended that:

1. Councils consider the adoption of regional and Regional Council based water usage 
goals based on the Preferred Scenarios outlined in this report.  

2. Councils develop or continue existing consumption monitoring programs, to investigate 
the impacts of the implementation of the Preferred Scenario on water consumption. 

3. A monitoring program be implemented to assist the Regional Councils in reviewing the 
performance of the Preferred Scenario and to review sectoral performance within their 
community. This will also enable the councils to report progress in achieving the 
recommended water consumption demand targets and efficiencies in other areas such 
as major non-residential and non-revenue water.

4. Where new customer billing systems are implemented by Regional Councils, these 
should follow current Australian best practise, including definition of Land Use Codes 
into a consistent form such as the Valuer-General code or similar; the identification of 
master meters and sub meters on community title schemes or similar; and the full 
monitoring and metering of parks and garden usage.
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1. INTRODUCTION

1.1 BACKGROUND

The Wide Bay Burnett Regional Water Supply Strategy (WBBRWSS) is a plan for meeting the 
future water needs of the region and includes a review of historic and future water demands in 
the region to the year 2056. The WBBRWSS is being established in response to water users’ 
interest to develop an integrated approach to water management.  The need to develop the 
WBBRWSS strategy has been in part driven by the impact of the recent drought conditions, and 
also by the projected significant future growth in the urban and industrial sectors. 

The WBBRWSS will provide a basis for water resource management and infrastructure 
planning in the region for the next 50 years. The strategy will also assess options for provision 
of water in the short-term, and will ensure that short-term solutions do not compromise long-
term options. The basis for the development and assessment of the WBBRWSS includes
consideration of environmental, social, cultural and economic outcomes.

Development of the WBBRWSS is being led by the Department of Natural Resources and 
Water, and this report has been commissioned as an input into the Strategy.

MWH was engaged in October 2007 to review existing and future demands for urban and 
industrial water in the Wide Bay Burnett (WBB) region. The outputs of this study comprise the 
first phase of the development of the WBBRWSS and will:

 aim to set sub-regional/ regional water demand targets;

 form the basis for the Water Balance Model that will be used to assess regional and 
sub-regional water supply options; and

 Provide input to the development of the infrastructure options for the region.

1.2 OVERVIEW OF THE WIDE BAY BURNETT REGION

The WBB region is located on the Southern Queensland coast and includes the major regional
urban centres of Bundaberg, Hervey Bay, Gympie, Maryborough and Kingaroy. The area that 
will be covered by the strategy includes all local government areas previously represented on 
the Wide Bay Burnett Regional Organisation of Councils. The WBBRWSS is a whole-of-
government partnership between the Queensland Government and these local governments, 
major water service providers, and key water user groups in the region. A list of the 
Representative Former Councils in the region is provided in Section 1.3.

It is noted that the area of Dalby Shire, which now falls within the Wide Bay Burnett region, was 
outside of the original study boundary and therefore is not included in this report.

Figure 1-1 shows the area covered under the WBBRWSS. The area takes in part or all of the
regional water catchments including the Baffle Creek, Burnett River and Mary River basins.

The WBB region has been subject to drought conditions in recent history, necessitating the 
development of a strategic water supply plan to ensure short and long-term water needs are 
met. The need for long-term planning is further emphasised by the regional rate of population 
growth. WBB regional population growth doubled from 2001 to 2005, compared to the period 
1996 to 2001, with an increase from 0.9 per cent to 1.9 per cent per annum (National Institute of 
Economic and Industry Research, 2006). This rate is higher than the Australian average, and 
more than 100,000 new residents are expected to move to the region by 2026.
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Figure 1-1: Overview map of the Wide Bay Burnett Region
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1.3 REGIONAL COUNCILS

Following the recommendations passed by the Queensland Local Government Reform 
Commission, the WBB region was restructured from 22 Local Government Councils to 7 
Regional Councils. Table 1-1 below indicates the structure of the new Regional Councils: 

Table 1-1: Wide Bay Burnett Regional Councils

REGIONAL COUNCIL FORMER LOCAL GOVERNMENT

 Bundaberg City Council

 Burnett Shire Council

 Isis Shire Council
 Bundaberg Regional Council

 Kolan Shire Council

 Cherbourg Aboriginal Shire Council  Cherbourg Aboriginal Shire Council

 Hervey Bay City Council

 Maryborough City Council

 Tiaro Shire Council (part)
 Fraser Coast Regional Council

 Woocoo Shire Council

 Gladstone Regional Council  Miriam Vale Shire Council

 Cooloola Shire Council

 Kilkivan Shire Council Gympie Regional Council

 Tiaro Shire Council  (part)

 Biggenden Shire Council

 Eidsvold Shire Council

 Gayndah Shire Council

 Monto Shire Council

 Mundubbera Shire Council

 North Burnett Regional Council

 Perry Shire Council

 Kingaroy Shire Council

 Murgon Shire Council

 Nanango Shire Council
 South Burnett Regional Council

 Wondai Shire Council
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1.4 SCOPE AND OBJECTIVES

The key tasks and objectives of this study, which form the scope, are:

 Consultation with bulk water suppliers, local governments, industry and other water 
users (excluding agricultural and mining industry users);

 Identification of the existing usage by urban and industrial sectors - broken down by 
Local Government Council and catchment area;

 Review and documentation of demand management measures that have been adopted 
or are proposed to be implemented in future and determine the impact or potential 
impact of such measures;

 Developing demand projections through 2056, taking account of the potential to 
improve efficiencies and to substitute water use with alternative water supplies such as 
rainwater, stormwater and recycled water;

 Identification and assessment of the water saved and costs for potentially viable 
demand management measures that may be implemented to satisfy, wholly or in part, 
the needs of the region in the short, medium and long term; and

 Determination of water demand targets for the region.

1.5 OVERVIEW OF METHODOLOGY

The methodology for this project utilised a combination of detailed demand analysis and end-
use assessment. The methodology focussed on producing reliable demand forecasts and the
providing of solid justification of resultant demand targets. 

To achieve reliable forecasts, a detailed assessment of demand was undertaken for of the 
larger Representative Former Councils including four larger and three smaller centres. The 
selection was based on population and future growth, geographical location and data 
availability. The centres for which detailed assessment was undertaken were: 

 Bundaberg City Council (part of Bundaberg Regional Council)
 Cooloola Shire Council (part of Gympie Regional Council)
 Hervey Bay City Council (part of Fraser Coast Regional Council)

 Maryborough City Council (part of Fraser Coast Regional Council)
 Kingaroy Shire Council (part of South Burnett Regional Council)
 Miriam Vale Shire Council (part of Gladstone Regional Council) 
 Monto Shire Council (part of North Burnett Regional Council)

For each of the above councils the following detailed assessment was undertaken:

 Water Production Trend Assessment – to assess the overall performance (on a 
monthly climate corrected basis) of per capita use, identifying underlying trends 
resulting from recent changes, such as pricing, restrictions and non-revenue water 
reduction.

 Sectoral Trend Assessment – to assess the performance of the average account by 
the general sectors adopted for this type of analysis, i.e. Single Family Residential, Multi 
Family Residential, Rural Residential, Commercial (shopping, caravan parks, office 
buildings, tourism etc), Industrial, Heavy Industrial, Irrigation,  Public (local and state 
government) and Rural.
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 End Use Forecasting – to assess the reduction of demand for any water efficiency or 
source substitution option, as well as the interaction of end uses for various measures 
that are incorporated into a demand management program. End use of water is 
aggregated in each sector to produce an overall water forecast.

The results of these assessments provided demand forecasts for the Representative Former 
Councils.  For the Other Former Councils, these results enabled the potential demand 
reductions to be estimated with a high degree of accuracy
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2. INTEGRATED URBAN WATER MANAGEMENT FROM A WATER 
DEMAND PERSPECTIVE

Within the wider sphere of Integrated Urban Water Management (IUWM), this report (and 
indeed the WBBRWSS) focuses on the IUWM measures that impact on water demand.  
Measures may have other ancillary effects (e.g. recycled water reducing discharge to the 
receiving environment, reducing runoff through the use of rainwater tanks to increase water 
quality), however the primary focus of the WBBRWSS and the key outcome of interest of IUWM 
measures in this report is a reduction in potable water demand. 

This section outlines the need for IUWM from a water demand perspective and demonstrates 
the associated benefits.

2.1 INTEGRATED URBAN WATER MANAGEMENT

IUWM takes the concept of demand management and Least Cost Planning to a broader water 
cycle review.  Essentially IUWM expands the assessment to take account of stormwater, water 
quality and catchment management as an integral part of the water cycle. This provides a tool to 
balance the economic, social and environmental issues of a catchment rather than a single local 
government area basis. For example, the use of rainwater tanks will improve the water supply 
as well as reducing the impact of early overland flow in an urban catchment. The use of IUWM 
has been mandated in New South Wales as the basis of water cycle planning. In addition, the 
approach was used in the South East Queensland Water Strategy to:

 Base water planning in SEQ on the principles of total water management; and

 Acknowledge water as a valuable and finite regional resource and manage it on a total 
water cycle basis.

Figure 2-1 demonstrates the IUWM approach utilised in the WBBRWSS, the approach has a 
number of key elements: 

 Understanding of demand drivers.  It is essential that the many and varied influences on 
historical water demands are well understood.

 Estimating the impact of different demand management and source substitution options.  
This is best accomplished with the use of an end use model, where estimates of the 
water use against “end uses” in each sector can be made.  End use models differ from 
traditional “top down” forecasting models in that they generate forecasts by summing up 
the component end uses.

 Assessment of scenarios.  This involves examining the environmental, social, cultural 
and economic outcomes associated with each, including the examination of the trade-
offs between competing outcomes.
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Figure 2-1: The IUWM Approach

2.2 DRIVERS FOR INTEGRATED URBAN WATER MANAGEMENT

Given widespread drought and recent public awareness, IUWM and water demand 
management are almost thought of as a moral obligation by many water suppliers in Australia.  
The reality is that successful IUWM programs require significant commitment and investment.  
For these to occur, the water supplier must be subject to tangible drivers.  Depending on the 
nature of the water supplier, the following may be considered important drivers:

 Maintaining a balance between current supply and demand;

 Enhancing the reliability of supply to cope with the effects of climate change and 
variability;

 Deferring proposed capital works, either large scale system augmentations or smaller 
scale localised capacity driven works;

 Accommodating or assisting to encourage demand growth and/or economic 
development;

 Achieving commercial efficiencies in operating costs;

 Offsetting some of the effects of uncertain future demand projections;

 Enhancing existing customer levels of service; and

 Complying with environmental requirements (for example assisting to maintain 
environmental flows or reducing discharges to the environment).
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2.3 BENEFITS OF INTEGRATED URBAN WATER MANAGEMENT

Benefits relating to the implementation of IUWM include:

 Cost savings resulting from and permanent downsizing of infrastructure required to 
service the same population;

 Avoidance of costs related to treatment and/or transmission of water including costs of 
power and chemical consumption;

 Improved security of water supply;

 Increased flows in rivers resulting in improved environmental outcomes; 

 Reduced discharges to the environment; and

 Reduced greenhouse gas emissions.

The economic benefits to the water supplier of demand management are demonstrated in 
Figure 2-2. This figure illustrates the delay and downsizing of proposed capacity expansion 
based on demand reduction resulting from implementation of a water efficiency program.
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Figure 2-2: Example of Capital Investment Benefits of Demand Management

2.4 ASSESSMENT OF INTEGRATED URBAN WATER MANAGEMENT BENEFITS

The evaluation of IUWM opportunities is often undertaken using cost/benefit analysis.  The 
purpose of such an analysis is to identify the measures that would be cost effective as a means 
to reduce water consumption. For this study however, the economic assessment has been 
developed based on cost per unit savings ($/kL saved) approach. Unit costs, based on a life 
cycle assessment can be compared with the long term marginal cost of supplying water 
resources, such as dams, groundwater or desalination.

Two main issues need to be taken into account in an assessment of water saving:

 Unit End Use Savings –each measure there is potential or possibly defined water 
savings. Water savings are based on the results of previous studies and data from 
manufacturers.  The assessment must also take into account the interaction between 
various measures.
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 Participation Rates – the estimated percentage of the existing customer base that would 
participate in a measure. Certain measures will have higher participation rates, 
especially where incentives, such as rebates, are involved. Experience shows that 
customer attitudes towards a measure are generally influenced by the offer of a rebate. 
The participation rate is also related to the marketing strategy adopted, the level of 
promotion and the perceived need to conserve.

In this study, potential water savings, particularly for the urban sector, have been calculated 
based on the above factors.  Estimates of savings have been sourced from reference 
documents and participation rates determined from previous projects, both measured and 
estimated. Section 5.2 contains the assumptions regarding each of the assessed water use 
efficiency measures.
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3. BASELINE DEMAND FORECAST

This section outlines the various demographic and economic assumptions, data and drivers that 
have been used in analysing historic water usage trends and constructing baseline water 
demand forecasts.  A Baseline Forecast is defined for the study as extension of historic water 
use trends without implementation of any demand management actions.

Further information on individual council assumptions and forecasts is included in Appendix A.

3.1 APPROACH

The purpose of the framework shown in Figure 2-1 is to develop an integrated water demand 
management program, allowing for the triple bottom line to be considered. In order to achieve 
this outcome, the following steps are completed:

1. Analysis of historical water demands, including assessment of the influence of climate 
(Section 3.4);

2. Forecasting of baseline water demands, considering demographic trends and historical 
long term demand patterns trend analysis, without specific demand management 
initiatives (Section 3.2, Section 3.3 and Section 3.6);

3. Identification of potential demand management measures, in consultation with key 
stakeholders (Section 4);

4. Forecasting of water savings, costs and benefits associated with demand management 
measures (Section 5);

5. Identification of a preferred demand management program (likely to be a combination of 
demand management measures) through triple bottom line planning, in consultation 
with key stakeholders (Section 5); and

6. Development of a demand target as a realistic and regionally appropriate objective for 
the region. 

A baseline forecast was developed to identify the upper boundary of future water use. The 
baseline forecast is based on historical long term water consumption trends, ignoring the 
impacts of short term changes in water consumption (i.e. drought restrictions) and recent 
requirements for new residential and non-residential developments to be water efficient.  

For areas affected by drought, the impact of recent drought restrictions have been ignored, and 
available pre-drought information has been used to determine the starting point of the baseline
forecast. For councils without pre drought information (e.g. Kingaroy), current consumption has 
been increased to ensure a reasonable baseline forecast for the region.

3.2 SERVICED POPULATION ASSESSMENT

Due to the recent and anticipated future growth of the urban sectors in the WBB region, a 
significant increase in population is expected. Much of this population will be reliant on existing 
and currently planned water infrastructure to meet water needs. To ensure the best outcomes 
for the region’s stakeholders, growth within the region must be accurately estimated to ensure 
realistic water demand forecasts. In this section of the report, the methodology used in the 
population forecasting is examined and resultant populations are estimated. 
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3.2.1 HISTORICAL POPULATION INFORMATION

One of the key elements in analysing urban water demand is estimating the population that is 
being serviced by reticulated water. Across the Wide Bay Burnett region, serviced population 
varies from a fully reticulated population (i.e. Bundaberg) to rural LGAs where approximately 
one third of the population is serviced (i.e. Monto).  In order to estimate the population serviced 
with water for each LGA, the following process was adopted:

 Estimated Resident Population (ERP) projections were obtained for 1996, 2001 and 
2006 from the Australian Bureau of Statistics (ABS).  This information was compared to 
the total ERP and Persons per Account (PPA) figures for SFR, MFR and “Other” 
dwellings presented in the Queensland State Government, Department of Local 
Government, Sport and Recreation (DLGSR), Planning and Information Forecasting 
Unit (PIFU) data sheets for Bundaberg, August 2007; 

 In addition, population figures were compared with billing data. The number of 
residential accounts obtained from the customer billing database and the PPA figures 
for SFR (e.g. 2.7 PPA) and MFR (e.g. 1.6 PPA) obtained from ABS and the Planning 
and Information Forecasting Unit (PIFU) were used. Consideration was given to multiple 
customer accounts connected to one master meter (e.g. units or flats in the MFR 
sector) and appropriate estimates were made to determine the total number of the 
multi-residential population. 

 Once an estimated serviced population was established, Councils were asked to 
comment on the estimate and further refinement was undertaken based on the 
feedback received from the Council officers.

3.2.2 FUTURE SERVICED POPULATION

Population forecasts were obtained from PIFU based on published August 2007 population 
forecasts. For the purpose of the WBBRWSS the following assumptions were made:

 The medium series growth projection was selected for all councils, except for 
Maryborough where the high series growth projection was adopted, based on advice 
from Council officers and PIFU; 

 The PIFU growth figure for 2026 was extrapolated to estimate the total population for 
2056 based on long term State-wide projections; and

 The percentage of new population growth that would be connected to the water supply 
system was estimated based on demographics of the individual former council areas. 
Generally a high percentage of growth (e.g. 80% or higher) was assumed to be 
serviced.

Table 3-1, Table 3-2 and Table 3-3 outline the serviced population assumptions for the Local 
Government Councils, Regional Councils and Catchments in the Wide Bay Burnett region.
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Table 3-1: Local Government Council Population Assumptions

COUNCIL 2007 TOTAL 
POPULATION

SERVICED 
PERCENTAGE

2007 
SERVICED 

POPULATION

2026 
SERVICED 

POPULATION

2056 
SERVICED 

POPULATION

Biggenden 1,623 44% 720 731 747

Bundaberg 47,318 98% 46,601 57,597 69,309

Burnett 28,682 61% 17,458 30,696 47,097

Cherbourg1 2,000 100% 2,000 3,277 4,746

Cooloola 37,480 58% 21,665 33,171 47,006

Eidsvold 908 59% 539 504 539

Gayndah 2,948 65% 1,911 1,854 1,911

Hervey Bay 54,310 95% 51,732 82,847 126,170

Isis 6,654 55% 3,664 4,532 5,820

Kilkivan 3,407 31% 1,050 1,349 1,640

Kingaroy 12,834 75% 9,589 11,417 12,934

Kolan 4,603 25% 1,129 1,633 2,328

Maryborough 25,831 88% 22,634 24,878 27,504

Miriam Vale 5,673 29% 1,626 6,291 12,199

Monto 2,477 53% 1,317 1,242 1,186

Mundubbera 2,263 47% 1,073 1,165 1,234

Murgon 3,701 77% 2,855 3,148 3,360

Nanango 9,422 37% 3,466 3,573 3,976

Perry 454 61% 279 319 381

Tiaro 5,372 9% 474 1,402 2,558

Wondai 4,662 79% 3,670 3,839 4,104

Woocoo 3,631 58% 2,1232 2,867 4,063

WBB Region 266,253 74% 197,574 278,333 380,811

Table 3-2: Regional Council Population Assumptions

REGIONAL 
COUNCIL

2007 TOTAL 
POPULATION

SERVICED 
PERCENTAGE

2007 
SERVICED 

POPULATION

2026 
SERVICED 

POPULATION

2056 
SERVICED 

POPULATION

Bundaberg 87,257 79% 68,852 94,458 124,554

Cherbourg 2,000 100% 2,000 3,277 4,746

Fraser Coast 89,144 86% 76,963 111,994 160,295

Gympie 40,887 56% 22,715 34,520 48,646

North Burnett 10,673 55% 5,839 5,814 5,998

1 No PIFU information available. Information provided by Cherbourg Aboriginal Council. 
2 Former shire not connected to reticulation system. Serviced population based on estimate of population likely to be 
connected it Maryborough supply system. 
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REGIONAL 
COUNCIL

2007 TOTAL 
POPULATION

SERVICED 
PERCENTAGE

2007 
SERVICED 

POPULATION

2026 
SERVICED 

POPULATION

2056 
SERVICED 

POPULATION

South Burnett 30,619 64% 19,580 21,978 24,373

Miriam Vale 
(Gladstone) 5,673 29% 1,626 6,291 12,199

Table 3-3: Catchment Population Assumptions

CATCHMENT 2007 TOTAL 
POPULATION

SERVICED 
PERCENTAGE

2007 
SERVICED 

POPULATION

2026 
SERVICED 

POPULATION

2056 
SERVICED 

POPULATION

Baffle WRP 5,673 29% 1,626 6,291 12,199

Burnett WRP 130,549 74% 96,270 125,527 159,672

Mary WRP 130,031 77% 99,678 146,514 208,941

3.3 GROWTH BY CUSTOMER SECTOR

3.3.1 NEED FOR SECTORAL FORECASTS

In order to accurately analyse water use by various customer types or sectors, it is necessary to 
estimate the distribution of population in residential sectors as well as determining the account
growth in representative non-residential sectors.

Ten sectors were chosen to represent the range of customers in the WBB region for 
assessment of water billing or consumption data.  Table 3-4 below outlines a description of the 
customer sectors that has been utilised in this study.  A definition of customer accounts included 
in the ten customer sectors, based on the most dominant water use is also provided.  Given the 
relative coarseness of the land use coding (LUC) systems used by councils to bill for water use,  
the categorisation does not perfectly reflect water use on site.

Table 3-4: Description of Customer Sectors

SECTOR ABBREVIATION DESCRIPTION

Single Family 
Residential

SFR Single family (detached dwelling) residential.

Multi Family 
Residential

MFR Multiple families usually supplied through a 
common master water meter in attached 
dwellings.  Ranges from duplex / townhouse 
arrangements through to large multiple storey 
residential apartments.  Includes uses such 
as residential institutions and retirement 
villages.

Rural Residential RRES Large lot housing generally on the fringes of 
existing urban areas.

Commercial COM General category for businesses.  Water use 
dominated by staff and / or customer water 
use. Includes retail and general hospitality 
(pubs/clubs).
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SECTOR ABBREVIATION DESCRIPTION

Light Industry / 
Manufacturing

IND More water intensive industrial activity.  Water 
use more related to the business activities but 
still dictated mainly by staff and / or customer 
water use. Includes service industries, 
garages etc.

Heavy Industry 
/Manufacturing

HIND Water intensive activity.  Water use more 
related to the business activities. Includes 
abattoirs, manufacturing etc.

Rural RUR Water use related to primary production.  In 
the context of this study, this relates only to 
that component of water provided by water 
service providers within the region.

Public PUB Category for public sector water use mainly 
related to human activities.  Includes uses 
such as schools, hospitals, churches, halls, 
military facilities, council depots. Local, State 
and Federal.

Tourist TOU Commercially operated tourist 
accommodation.  Includes hotels, motels and 
caravan parks.  Does not include tourist 
attractions (for example theme parks) (which 
are mapped to the commercial sector) as the 
focus is on the residential aspect.  It should
be noted that there is difficulty in 
differentiating between tourist residential and 
multi-family residential accounts.

Irrigation IRR Urban areas open space irrigation.  Does not 
include farming / rural uses.

3.3.2 APPROACH TO RESIDENTIAL SECTOR POPULATION FORECASTS

In order to accurately forecast water needs in the residential sector, it is necessary to estimate 
the population and growth within SFR, MFR and RRES sectors.  To estimate the current 
distribution of population between the three residential sectors, the number of Single Family 
Residential and Rural Residential accounts (based on billing information) was multiplied by the 
estimated occupancy ratio (i.e. people per account).  For Multi-Family Residential, this approach 
was not possible as the exact number of dwellings was not known.  Therefore the Multi-Family 
Residential population was estimated by subtracting the Single Family Residential and Rural 
Residential populations from the total population.

To determine the population that will be accommodated in future, Greenfield and Infill 
development growth was proportioned as summarised in Table 3-5.  This split is an important 
consideration for assessing opportunities. Within the growth types the residential population is 
further split into the type of development, Table 3-6 indicates the assumed split of development 
types. The figures shown in Table 3-2 and Table 3-6 are typical for the region; however due to 
local demographic differences these may differ slightly. For more information please see the 
Council’s Technical Memorandums in Appendix A.
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Table 3-5: Assumed Split of Residential Growth 

PROPORTION OF OVERALL 
GROWTH IN GREENFIELD

DWELLINGS

PROPORTION OF OVERALL 
GROWTH IN INFILL 

DWELLINGS

Total Population 
Growth 70% 30%

Table 3-6: Allocated Population Growth into Residential Sectors

DEVELOPMENT 
TYPE POPULATION SECTOR ALLOCATED 

PROPORTION

Single Family Residential Greenfield 72%

Multi-Family Residential Greenfield 25%Greenfield

Rural Residential Greenfield 3%

Single Family Residential Infill 30%
Infill

Multi-Family Residential Infill 70%

Greenfield and Infill growth in the respective categories was calculated by using the assumed 
proportions of development that would be housed in Multi-Family Residential, applying the 
assumptions for Rural Residential growth, and then allocating the balance of projected growth to 
Single Family Residential development type.

3.3.2.1 FALLING HOUSEHOLD OCCUPANCY

The population change due to the reducing household size needed to be deducted from each of 
the existing residential population categories. 

To convert the forecast future population to a forecast number of residential water accounts, the 
number of people per account is required.  The current dwelling occupancy ratio for Single 
Family Residential and Rural Residential (sourced from PIFU), along with the water service 
percentage was utilised.  The current estimated Multi Family Residential population was divided 
by the current number of Multi Family Residential accounts to derive the number of people per
Multi Family Residential account.  For the Wide Bay Burnett region, Single Family Residential 
and Rural Residential had an average occupancy ratio of 2.62 for 2007 and for the Multi-Family 
Residential sector an average occupancy ratio of 1.65 in 2007.

To account for shrinking household sizes, the dwelling occupancy ratio was adjusted over the 
period of the forecast, using the average projected household size data obtained from PIFU.  
For the WBB region, the average household size adjustment factor was 10% by 2026. From 
2026 to 2056 the household size was assumed to remain constant, a typical example of this 
effect is shown in Figure 3-1.
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Figure 3-1: Typical Projected Persons per Accounts

3.3.3 APPROACH TO NON-RESIDENTIAL SECTOR ACCOUNT FORECASTS

A key difference in the forecasting methodology used between residential and non-residential 
accounts is that the consumption rate per account for non-residential accounts is assumed to be 
constant over the forecast period.  The main driver for change in non-residential water demand 
then becomes the pattern of change in account numbers.  Due to the lack of information, it was 
assumed that all non-residential sectors would grow at the same rate as population. With the 
exception of the Tourism sector which based on analysis completed during the development of 
the South East Queensland Water Strategy, concluded that on average the Tourism sector 
would grow at an average rate of 2% per annum. This figure was reduced for Councils away 
from the coastline and increased in high tourist areas.

3.4 HISTORICAL WATER DEMAND ANALYSIS

3.4.1 APPROACH

The initial phase of the WBBRWSS reviews the region’s current trend in water use. The 
outcome of this review provides trends in water consumption, production and system losses that 
will allow reliable forecasting of future water needs within the region. The examination of past 
and present trends also allows for water savings opportunities to be identified.

3.4.2 CURRENT COUNCIL INITIATIVES

Over the past decade local councils and water service providers within the WBB region have 
introduced education and water efficiency campaigns to encourage the efficient use of water. 
During the data collection phase of the study, each council was surveyed to identify current and 
planned water efficiency initiatives. Appendix F lists council initiatives. Current initiatives 
implemented by proactive water service providers such as Wide Bay Water included the 
following:

 Customer education (i.e. school education programs, public notices and newsletters, 
public WaterWise programs);
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 Residential indoor water efficiency initiatives (i.e. local rebate programs for 
showerheads and taps, leakage programs);

 Residential outdoor water efficiency initiatives (i.e. promotion of water efficient irrigation 
systems, garden competitions, local rainwater tank and pool cover rebates);

 Non-residential water efficiency initiatives (i.e. rainwater tank installation for high 
commercial and industrial users, trade wastewater charges for industrial customers, 
water audits, use of recycled water for irrigation, local governmental advice to 
commercial customers, more frequent meter readings for high commercial and 
industrial users);

 Public water efficiency initiatives (i.e. education of public landscape managers, 
installation of water efficient irrigation systems, promoting of sensor-flushing urinals, 
installation of rainwater tanks for public pool top up, water efficient public amenities, 
street cleaning from surface run-offs);    

 Sewage effluent recycling (i.e. irrigation of golf course, sports grounds, agricultural land, 
turf farms forest plantations and cattle feed, dual reticulation for new industrial estates);

 Stormwater re-use (i.e. discharge of captured stormwater into sewer system to be 
treated at local recycling plant, use of stormwater run-off for street cleaning and road 
works, injection of treated stormwater into groundwater aquifer).

To identify the impact of these initiatives, historic water demand data was analysed at the 
council wide and sectoral level. This analysis derives sectoral trends in consumption that can be 
used to investigate the impacts of these initiatives. For the purposes of forecasting future water 
needs, the climate corrected average year consumption, production and non-revenue water 
trends used as the basis for the forecasting will account for these past initiatives.

For example the low levels of residential consumption in Miriam Vale can be explained by the 
existing high penetration of large volume rainwater tanks that are in the area. To ensure there is 
no double counting of potential water savings, the future impacts of the Queensland 
Development Code MP4.2 are assumed to be continued in the baseline forecast and are not 
accounted as separate program.

3.4.3 ASSESSMENT OF WATER PRODUCTION

This section of the report outlines the processes that have been followed to analyse historic 
water production volumes for the Councils within the WBB region.  The objective of the historic 
analysis is to fully understand long term trends in per capita water demand, with the influence of 
climate removed. This understanding aids in the selection of a suitable starting point for future 
water needs forecasts.

For the Representative Former Councils, a climate correction model was developed and used to 
analyse the historical water production. However, due to data and time limitations climate 
correction was not undertaken for the Other Former Councils and observed production was 
used for their analysis.

3.4.3.1 METHODOLOGY FOR REPRESENTATIVE FORMER COUNCILS

The analysis of water production utilised a climate correction model, which used the following 
raw data in order to produce a climate corrected trend of gross water production (i.e. water 
supplied into the reticulation system from water treatment plants or bores):

 Daily or monthly water production volumes for a period of at least 3 years;
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 Daily readings of maximum temperature, humidity and rainfall for the representative 
area.  This data was downloaded from the Queensland State Government “SILO” 
internet site (http://www.nrm.qld.gov.au/silo/).  This data is interpolated between defined 
climate measurement stations; and

 The annual serviced population for the period that production records were available.

The process of climate correction can be summarised as follows:

 A soil moisture index is derived from the climate data and is included as one of four 
climate variables;

 A regression model is progressively calibrated using four climate variables and 
recognised statistical techniques.  The calibration is undertaken over a period of 
relatively ‘normal’ water consumption (e.g. free of water restrictions) with a reasonable 
range of climatic conditions;

 A ‘hindcast’ is created which uses the calibrated model to predict water production over 
a long time period given the climatic conditions.  This is done in order to verify the long 
term stability of the model.  This hindcast is examined for any abnormalities, and is also 
used in the sectoral consumption trend tracking model as the basis for climate 
correction; and

 Statistical techniques are used to create a climate corrected trend of water production 
and a 365 day rolling average graph of observed versus climate corrected water 
production.

From the above process, the water production trend tracking model develops a series of results 
and graphs, one of which is shown in Figure 3-2, depicting the water production trend for the 
Bundaberg City Council. From this graph, the following observations were made:

 The calibration period selected for the analysis, January 2002 to June 2007. This 
provided a wide range of climatic conditions for calibration.

 The water consumption per capita trend indicated a slight downward trend from a stable 
trend of 470 L/Capita/Day between 2003 and 2005 to a lower demand of 430 
L/Capita/Day in June 2007. No water restrictions were introduced during this time.

 The reduction in per capita usage could be related to increasing awareness in the 
residential sector, mainly related to the recent drought in the SEQ region and increasing 
number of more water efficient fixtures in new developments. 
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Figure 3-2: Historic Water Production Trend for Bundaberg City Council

3.4.4 ASSESSMENT OF SECTORAL CONSUMPTION

This section of the report outlines the procedures used and outcomes from an analysis of water 
consumption trends in each of ten customer sectors. The objective is to understand trends 
within each sector (and relate them to trends in overall per capita demand). This allows the 
selection of suitable per account demands as starting points for demand forecasts.

In order to analyse the raw consumption (i.e. the water actually drawn from the network by 
customers) in various customer sectors, data was downloaded from the water billing systems.  
Both the total consumption and number of accounts in each customer sector, in quarterly billing 
periods were obtained.  Utilising the water billing database, a climate corrected consumption 
trend incorporating local water efficiency measures were derived for each sector. However, due 
to data limitations regarding the available historic water consumption information, climate 
correction was not completed for the Other Former Councils.

3.4.4.1 METHODOLOGY FOR REPRESENTATIVE FORMER COUNCILS 

The consumption trend tracking model used for this analysis was similar but less complex than 
that used to track water production.  This model utilised aggregated consumption (or customer 
billing) data.  Climate correction of this data was used to allow the tracking of trends by 
customer sector. 

The process followed for the sectoral consumption analysis was:

 Customer land use codes were allocated to a representative customer ‘sector’. The total 
consumption and number of accounts for each customer sector, by billing period, was 
then summarised;

 The hindcast from the water production model was input into the sectoral consumption 
model in order to form a pseudo climate index;

 The model’s predicted consumption per account was adjusted for the reading dates; 
and
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 The hindcast data was used to climate correct the consumption records, and a rolling 
average trend line of climate corrected consumption per account was produced.

It should be noted that accurate tracking of water consumption information is a difficult task due 
to a combination of metering inaccuracies, data storage issues and discrepancies in queries 
used to extract this information from water billing databases.  The information utilised in this 
investigation has been reviewed and validated to the point of suitability at a regional strategy 
level.

3.4.5 NON-REVENUE WATER

In order to account for all water within the system, it is necessary to determine the level of non-
revenue water (NRW) for each water supply network. To determine this volume, the total water 
production volumes were compared with the total billed consumption volumes, and the 
difference was allocated to non-revenue water. This is a simplified approach which has been 
adopted to provide an indication rather than a full assessment of performance which is required 
under the Water Act.  Such an approach would utilise International Water Association’s 
performance indicators of Inter performance indicators. This alternative approach was 
considered to be more appropriate due to the difficulty of undertaking a comprehensive 
evaluation of the components of NRW to determine Real and Apparent Losses.

Figure 3-3 outlines the definition of Non-Revenue Water by the IWA ‘best practice’ water 
balance.  

Billed Metered Consumption 
(including water exported)

Billed 
Authorised 
Consumption Billed Unmetered 

Consumption

Revenue 
Water

Unbilled Metered 
Consumption

Authorised 
Consumption

Unbilled 
Authorised 
Consumption Unbilled Unmetered 

Consumption

Unauthorised ConsumptionApparent 
Losses Customer Metering 

Inaccuracies

Leakage on Transmission 
and/or Distribution Mains

Leakage and Overflows at 
Utilitys’ Storage Tanks

System Input 
Volume 
(corrected for 
known errors)

Water 
Losses

Real Losses

Leakage on Service 
Connections up to Point of 
Customer Metering

Non-Revenue 
Water (NRW)

Figure 3-3: IWA ‘best practice’ water balance3

Table 3-7 illustrates the production and consumption data used in determining the non revenue 
water for Bundaberg City Council. Based on the analysis an estimate of non revenue water of 
14% was used as the basis for the baseline water demand forecast.

3 Figure adopted from:  IWA Water 21, Water Loss Task Force, ‘Assessing non-revue Water and its components: a 
practical approach’, August 2003
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Table 3-7: Non-Revenue Water Calculations for Bundaberg

2002/03 2003/04 2004/05 2005/06 2006/07

Total Consumption (ML/Annum) 6,328 6,476 7,456 6,712 7,141

Total Production (ML/Annum) 8,189 7,801 8,203 7,578 8,333

Non Rev. Water (ML/Annum) 1,861 1,324 747 866 1,192

Non Rev. Water (%) 23% 17% 9% 11% 14%

Inconsistency in calculated non-revenue water is common as seen in Table 3-7. The 
assessment of total system losses results in a range of 9 % to 23 %. These figures take account 
of the lag between customer meter reading and time of actual bulk water production.

3.5 IDENTIFICATION OF BASELINE DEMAND

Using the output from the historical demand assessment the baseline demand for year 2006/07 
is determined for each council. The baseline demand can vary from the actual recorded demand 
of year 2006/07 as it account for the effect of water restrictions and long term sectoral 
consumption trends.  

3.5.1.1 WATER PRODUCTION

The key output from the water production assessment (section 3.4.3) is an indication of the 
recent trends in gross water production volumes per capita highlighting the impact of system 
changes such as water restrictions.  

Table 3-8 and Figure 3-4 demonstrate the current trend in total water production per capita for 
each of the Councils within the Wide Bay Burnett region. 

Variability of total water production per capita figures is due to a number of influencing factors 
such as:

 Actual residential consumption pattern;

 Climate and its effect on discretionary or seasonal (e.g. residential outdoor) water use;

 The proportion of non-residential demand supplied (e.g. large abattoir in Murgon Shire); 
and

 The level of non-revenue water.

This variability indicates that the use of overall per capita demand at a production level would 
not provide a reliable benchmark for the region.

Table 3-8: Baseline Water per Capita Demand (Year 2006/07)

COUNCIL BASELINE WATER PRODUCTION (2006/07)
L/CAPITA/DAY

Biggenden 486

Bundaberg4
451

Burnett 375

Cherbourg 329

4 Climate corrected production data.
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COUNCIL BASELINE WATER PRODUCTION (2006/07)
L/CAPITA/DAY

Cooloola5
494

Eidsvold 1,022

Gayndah 735

Hervey Bay 5
347

Isis 496

Kilkivan 342

Kingaroy5
527

Kolan 565

Maryborough5
482

Miriam Vale5
314

Monto5
494

Mundubbera 748

Murgon 1,285

Nanango 496

Perry 289

Tiaro 405

Wondai 417

Woocoo 6
382

5 Climate corrected production data.
6 Estimate based on Maryborough Shire Council data.
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Figure 3-4: Baseline Total per Capita Water Demand (Year 2006/07)

3.5.1.2 SECTORAL WATER CONSUMPTION

The key output from this stage of the modelling process is the climate corrected rolling average 
consumption per account for each customer sector.  When this trend is examined in relation to 
non-climatic influences on demand (for example, water restriction programs) a realistic 
interpretation can be made of the per account demand.

As a result of the aggregation of data across the WBB region, a complete profile of consumption 
was determined. Table 3-9 and Figure 3.4 outline this breakdown.

Table 3-9: Division of Water Consumption by Customer Sector

CUSTOMER 
SECTOR

ESTIMATED 
NUMBER 

OF 
ACCOUNTS

TOTAL 
CONSUMPTION 
IN FINANCIAL 
YEAR ENDING 
2006/07 (ML)

PERCENTAGE 
OF WBB 

REGIONAL 
CONSUMPTION 

(%)

CATEGORY

PERCENTAGE
OF WBB 

REGIONAL 
CONSUMPTION 

(%)
Single Family 
Residential 63,862 16,657 66%

Multi-Family 
Residential 11,489 1,726 7%

Rural 
Residential 1,908 548 2%

Residential 75%

Commercial 2,756 1,438 6%
Heavy 
Industry / 
Manufacturing

69 530 2%

Light Industry / 
Manufacturing 1,657 1,044 4%

Irrigation 395 471 2%
Public 1,789 1,735 7%
Rural 288 189 0.7%
Tourist 396 762 3%

Non 
Residential

24%

Other 130 288 1% Other 1%
Total 84,737 25,388 100% 100%
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Figure 3-5: Breakdown of Sectoral Water Consumption in the WBB Region by Customer 
Sector

Table 3-10 and Figure 3-6 summarise the calculated residential baseline demands for 2006/07. 

Table 3-10: Residential Water Consumption in the WBB Region by former LGA

COUNCIL TOTAL SERVICED 
POPULATION (2007)

2006/07 TOTAL 
RESIDENTIAL 

CONSUMPTION 
(ML/ANNUM)

2006/07 AVERAGE 
DAILY 

CONSUMPTION 
(L/PERSON/DAY)

Biggenden 720 60 228

Bundaberg 46,601 5,089 299

Burnett 17,458 1,747 274

Cherbourg 2,000 2407 3298

Cooloola 21,665 2,247 284

Eidsvold 539 97 495

Gayndah 1,911 295 423

Hervey Bay 51,732 4,592 243

Isis 3,664 347 259

Kilkivan 1,050 86 223

Kingaroy 9,589 963 275

7 Total demand. No billing information available for Cherbourg.
8 L/Capita/Day –. Figure derived total annual production divided by total population. 
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COUNCIL TOTAL SERVICED 
POPULATION (2007)

2006/07 TOTAL 
RESIDENTIAL 

CONSUMPTION 
(ML/ANNUM)

2006/07 AVERAGE 
DAILY 

CONSUMPTION 
(L/PERSON/DAY)

Kolan 1,129 99 240

Maryborough 22,634 2,348 284

Miriam Vale 1,626 118 198

Monto 1,317 137 284

Mundubbera 1,073 122 312

Murgon 2,855 289 277

Nanango 3,466 419 331

Perry 279 18 173

Tiaro 474 43 251

Wondai 3,670 224 167

Woocoo9
2,123 248 320
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Figure 3-6: Residential Average Daily Consumption in the WBB Region (L/Person/Day) by
former LGA for year 2007

Table 3-12 and Table 3-13 summarise the residential consumption data for the new regional 
councils and catchment areas. 

9 Currently no reticulation. Assessment based on areas likely to be connected to Maryborough supply system. For 
further details please refer to individual council memo. 
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Table 3-11: Residential Water Consumption in the WBB Region by Regional Council

REGIONAL 
COUNCIL

TOTAL SERVICED 
POPULATION (2007)

2006/07 TOTAL 
RESIDENTIAL 

CONSUMPTION 
(ML/ANNUM)

2006/07 AVERAGE 
DAILY 

CONSUMPTION 
(L/PERSON/DAY)

Bundaberg 68,852 7,282 290

Cherbourg 2,000 240 329

Fraser Coast 76,963 7,231 257

Gympie 22,715 2,333 281

North Burnett 5,839 729 342

South Burnett 19,580 1,895 265

Miriam Vale 
(Gladstone) 1,626 118 198

Table 3-12: Residential Water Consumption in the WBB Region by Catchment

CATCHMENT TOTAL SERVICED 
POPULATION (2007)

2006/07 TOTAL 
RESIDENTIAL 

CONSUMPTION 
(ML/ANNUM)

2006/07 AVERAGE 
DAILY 

CONSUMPTION 
(L/PERSON/DAY)

Baffle WRP 1,626 118 198

Burnett WRP 96,271 10,146 289

Mary WRP 99,678 9,564 263

Table 3-13 outlines the 2006/07 baseline water production and consumption around the WBB 
region. The sectoral baseline consumption were used as an input to the future demand 
forecasting for each former council.  

The baseline per capita demand varies across the region from 289 L/Capita/Day (former Perry 
Shire) to 1285 L/Capita/Day (former Murgon Shire). As outlined in section 3.5.1.1. the per capita 
demand is influenced by various factors and does not provide a reliable benchmark of the 
performance of a region. For example, the baseline per capita consumption of former Murgon 
Shire was determined as the region’s highest with 1285 L/Capita/Day. However the former 
shire’s residential consumption is 277 L/Person/Day, which falls within the regional’s average. 

The baseline water consumption for each sector was derived from billing assessments of the 
former council areas.   Historical climate corrected consumption trends for the Representative
Former Councils and average annual sectoral consumption for all Other Former Councils were 
used to determine current sectoral baseline demands. Consideration was given to areas with 
continuing historic drought restrictions. Average consumption figures, especially for the three 
residential sectors were increased for those drought affected former council areas to reflect their 
baseline consumption outside of restrictions. Account was taken of recent introduced demand 
management measures. Further details about the sectoral baseline demand assessment are 
provided in the individual reports and memorandums in Appendix A.

When comparing residential baseline demands across the region, consideration should be given 
to the variability in account size (i.e. persons per account) as this will have an effect on the 
individual residential account consumption. However, low residential account consumption is not 
only an indicator of a smaller number of persons per household but can also reflect the historical 
long term use of internally plumbed rainwater tanks (e.g. former Miriam Vale Shire Council).
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Table 3-13: Regional Comparison of Baseline Water Production and Consumption for year 2006/07

SECTORAL BASELINE CONSUMPTION 2006/07 (L/ACCOUNT/DAY) 10

LGA

2006/07 - BASELINE

 WATER PRODUCTION 

 (L/CAPITA/DAY) SFR MFR RRES COM HIND IND IRR PUB RUR TOU

Biggenden 486 564 354 960 418 N/A 348 N/A 622 556 2,394
Bundaberg 451 815 403 1,375 2,277 N/A 2,181 4,719 5,452 N/A 6,629
Burnett 375 730 438 N/A 908 N/A 741 6,976 2,203 N/A 6,802
Cherbourg 329 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Cooloola 494 528 379 605 1,226 8,800 1,345 1,816 2,032 1,600 6,306
Eidsvold 1,022 1,278 852 1,803 843 4,167 1,091 2,136 1,667 1,724 2,572
Gayndah 735 1,074 568 1,503 880 1,870 1,476 11,951 2,453 719 6,411
Hervey Bay 347 641 423 N/A 1,541 1,305 1,474 1,458 3,247 1,441 5,426
Isis 496 604 442 1,191 1,043 3,294 998 2,951 2,740 1,963 6,001
Kilkivan 342 575 287 713 497 488 354 649 879 472 944
Kingaroy 527 665 594 731 951 125,675 645 1,386 1,672 2,266 3,599
Kolan 565 645 406 594 1,176 786 527 383 1,432 965 1,907
Maryborough 482 779 330 970 1,874 N/A 3,016 N/A 2,854 1,061 N/A
Miriam 314 460 409 664 1,361 N/A 514 1,357 947 N/A 6,595
Monto 494 594 415 1,020 354 137 2,253 1,183 1,598 646 2,176
Mundubbera 748 749 403 1,606 685 386 2,032 N/A 2,245 4,015 7,916
Murgon 1,285 802 401 1,064 548 79 1,935 710 3,006 7,711 4,920
Nanango 496 816 522 944 518 9,064 540 867 1,939 602 2,564
Perry 289 507 211 558 765 778 N/A N/A 991 N/A 1,346
Tiaro 405 622 359 795 736 N/A 258 88 1,591 2,437 1,369
Wondai 417 483 N/A 987 510 N/A 3,720 1,283 855 5,392 N/A
Woocoo 38211 N/A N/A 970 N/A N/A N/A N/A N/A N/A N/A

10 Reference to sectoral account abbreviations given in section 3.3.1.  
11 Only estimate as currently no reticulation system in place. Based on potential future connected residential areas. Further details are provided in Appendix A, Summary of Outcomes for 
Fraser Coast Regional Council – Formerly Woocoo Shire Council. 
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3.6 BASELINE DEMAND FORECAST

Following on from the analysis of historic water production and consumption, demand forecasts 
have been prepared for a planning period to 2056.  Forecasts are developed through the use of 
an end-use based forecasting tool that tracks demand trends into the future for individual 
customer sectors and their component end uses.

3.6.1 APPROACH

For the first phase of the demand forecast analysis historic water production and consumption 
trends were determined.  This analysis of water usage trends allows appropriate per account 
and per capita values to be determined as a starting point for use in forecasting.

From these long term historic trends, a Baseline Scenario is developed. This scenario 
represents the region’s future water needs if no demand management opportunities were to be 
implemented i.e. a continuation of historic demand trends. The Baseline Scenario does however 
take into account natural trends in water consumption, such as the increasing efficiency of 
fixtures available for purchase and the increase in discretionary use.

The MWH “Demand Side Management Decision Support System” (DSS) tool was used for 
demand forecasting.  This tool is designed for assessing baseline water needs forecasts as well 
as evaluating various demand management, water use efficiency or source substitution (e.g. 
rain water tanks or recycled water) measures.  Background information regarding the 
assumptions contained in the DSS is provided in Appendix B.

3.6.2 CLIMATE CHANGE

The prospect of global warming and the associated change in climate has implications for water 
demands. The current consensus amongst atmospheric scientists is that the climate change 
associated with the greenhouse effect will result in an increase in temperature, decrease in 
rainfall and extended droughts over the WBB region.  Overall, the prospect of global warming 
suggests that expected climate change will put upward pressure on water demands. 

Quantifying long term climate change and associated influences on water resources and 
demands is difficult. At this stage climate change should be recognised as a potential demand 
driver and considered as a background factor when seeking balanced water management 
strategies.  For this study, no specific allowance has been made in the baseline demands for 
climate change impacts.  However, demand increases have been assumed to occur from other 
factors such as lifestyle and income changes.  This is commonly referred to as discretionary use
increase and is discussed below.

These considerations should be reviewed as improved information regarding climate change 
and its effects on production and consumption become available.

3.6.3 HOUSEHOLD INCOME / LIFESTYLE

A number of studies undertaken in Sydney, Melbourne and Perth over the past two decades 
give clear indications that increasing income can be correlated with increasing water use.  In 
time series analysis models (SMEC 1991, Astley 1992 and Draper 1994) changes in income 
were linked to per capita and per household consumption.  

In cross-sectional analysis work, clear income elasticities of demand have been identified as a 
driver in consumption per household (Montgomery Watson 1995).  These results lead to the 
conclusion that, as real incomes rise, household water usage will also rise.  Lifestyle changes 
are also expected to influence the way water is used. In particular, it is assumed that 
discretionary water usage (e.g. outdoor usage) will increase, see Section B1 in Appendix B for 
further information.
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3.6.4 SUMMARY OF IMPACT OF DEMAND DRIVERS

A preliminary assessment of the trends in demand drivers has been made for this study.  A 
summary of the anticipated impacts on water supply demand, including per capita demand is 
provided in Table 3-14.

Table 3-14: Impact of Demand Drivers

IMPACT ON OVERALL DEMAND 
COMPONENTSDRIVER SENSIT-

IVITY
MODELED CHANGE 

IMPACT
RESIDENTIAL NON-

RESIDENTIAL
PER 

CAPITA
Population and 
Dwellings 
Served Growth

High Increase Increase No change No change

Non-residential 
Account Growth Medium Increase; refer to Section 

3.3.3 of this report. No change Increase Increase

Household Size High
Decrease, results in 
increased account 

formation
Increase No change Increase

Vacancy Rate Low Decrease, results in 
greater occupied dwellings Increase No change No change

Housing Mix Medium

Decrease, modelled as 
increased proportion of 

Multi-Family Residential in 
both Greenfield and Infill

Decrease No change Decrease

Residential lot 
size Not modelled specifically although overlaps with housing mix assumptions.

Market share of 
efficient fixtures 
and appliances

High Increase Decrease No change Decrease

Real household 
income No change specifically modelled, but overlaps with lifestyle drivers

Lifestyle Medium

Increase in discretionary 
water use (residential 

baths, dishwashers and 
external, and non-

residential external).

Increase Increase Increase

Tourism Low Increase; refer to Section 
3.3.3 of this report. No change Increase Increase

Climate change Low

Increase in temperatures, 
decrease in rainfall.  No 

change specifically 
modelled.

Potential 
increase

Potential 
increase

Potential 
increase

3.7 KEY OUTCOMES

Table 3-15, Table 3-16 and Table 3-17 outline the baseline demand forecasts which have been 
derived for the WBB region. For more detail on the make up of the forecast (e.g. the underlying 
per capita water demand trends), refer to the individual Technical Memoranda produced for 
each former council in Appendix A.
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Table 3-15: Baseline Water Needs Forecasts for 2007, 2026 and 2056 by LGA

FORMER 
COUNCIL AREA

BASELINE 2007 
DEMAND 

FORECAST 
(ML/ANNUM)

BASELINE 2026 
DEMAND 

FORECAST 
(ML/ANNUM)

BASELINE 2056 
DEMAND 

FORECAST 
(ML/ANNUM)

Biggenden 128 138 146
Bundaberg 7,670 9,701 12,401
Burnett 2,394 4,510 7,129
Cherbourg 240 408 627
Cooloola 3,640 5,435 7,874
Eidsvold 201 202 198
Gayndah 513 539 549
Hervey Bay 6,564 10,355 16,399
Isis 663 874 1,151
Kilkivan 131 183 230
Kingaroy 1,844 2,218 2,657
Kolan 233 353 514
Maryborough 3,986 4,427 5,070
Miriam Vale 186 630 1,243
Monto 237 229 229
Mundubbera 293 337 366
Murgon 1,340 1,521 1,645
Nanango 628 706 814
Perry 29 37 46
Tiaro 70 216 407
Wondai 558 620 683
Woocoo 296 452 678
WBB Region 31,845 44,091 61,057

Table 3-16: Baseline Water Needs Forecasts for 2007, 2026 and 2056 by Regional Council

REGIONAL 
COUNCIL

BASELINE 2007 
DEMAND 

FORECAST 
(ML/ANNUM)

BASELINE 2026 
DEMAND 

FORECAST 
(ML/ANNUM)

BASELINE 2056 
DEMAND 

FORECAST 
(ML/ANNUM)

Bundaberg 10,960 15,439 21,195

Cherbourg 240 408 627

Fraser Coast 10,916 15,450 22,554

Gympie 3,771 5,618 8,104

North Burnett 1,402 1,482 1,535

South Burnett 4,371 5,065 5,799

Miriam Vale 
(Gladstone) 186 630 1,243

User
Highlight

User
Highlight
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Table 3-17: Baseline Water Needs Forecasts for 2026 and 2056 by Catchment

CATCHMENT

BASELINE 2007 
DEMAND 

FORECAST 
(ML/ANNUM)

BASELINE 2026 
DEMAND 

FORECAST 
(ML/ANNUM)

BASELINE 2056 
DEMAND 

FORECAST 
(ML/ANNUM)

Baffle WRP 186 630 1,243

Burnett WRP 16,972 22,394 29,155

Mary WRP 14,687 21,068 30,658
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Figure 3-7: Baseline Water Needs Forecast by Regional Council
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Figure 3-8: Breakdown of Regional Council’s Baseline Water Needs Forecasts for 2007
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Figure 3-9: Breakdown of Regional Council’s Baseline Water Needs Forecasts for 2056
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Figure 3-10: Catchments’ Baseline Water Needs Forecasts for 2007
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Figure 3-11: Catchments’ Baseline Water Needs Forecasts for 2056
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4. DEMAND MANAGEMENT OPTIONS IDENTIFICATION

This section of the report discusses the ‘long list’ of IUWM opportunities and the screening 
process used to produce a ‘short list’.  The short list consists of a range of demand side 
measures aimed at the water conservation, substitution and efficiency.  Detailed assessment 
was undertaken using the Demand Side Management Decision Support System (DSS).  

4.1 WATER USE EFFICIENCY MEASURE SCREENING PROCESS

From a desktop review of global water use efficiency and conservation practice, a long list of 
potential measures that could be utilised in the regions was developed.  This list contained over 
150 measures and was initially reviewed and rationalised.  

The initial long list is provided in Appendix B and is divided into groups of measures as follows:

 measures that are currently being implemented;

 measures that are currently under investigation; and

 other potential measures.  

The list is further divided into Residential, Non-Residential, Education, Source Substitution and 
General water use efficiency measures to ensure that each customer sector is effectively 
targeted.

Due to extensive drought conditions across Queensland and an increasing community 
awareness of water, several measures are currently being implemented by councils within the 
WBB region.  Many of the measures that have been placed in the “Under Investigation” 
category are programs that are currently being implemented in South East Queensland or more 
widely across the state.

The short listing process drew heavily from the SEQ RWSS process.  Triple Bottom Line 
assessment of measures was not replicated for WBBRWSS, however the SEQ outcomes were 
considered.

In order to cull the residual measures to a short list of approximately twenty five for detailed 
assessment, a screening process was developed for the SEQ RWSS.  The criteria used to 
perform the screening for each potential water use efficiency opportunity were:

 Environmental:

o Provides energy use reductions (in addition to water use efficiency);

o Significance of water savings (from a Regional perspective); and

o Sustainability of water savings (from a Regional perspective)

 Social Criteria:

o Improves public awareness (i.e. as a side benefit of water use efficiency);

o Publicly acceptable;

o Equitable across customer base (within the sector in which the measure 
applies); and

o Level of current political / regulatory obstacles to implementation.

 Economic Criteria:

o Low life cycle cost to customer; and

o Low life cycle cost to LGA.
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4.2 SHORTLIST OF MEASURES

A shortlist of measures was developed based on consultation with key State Government 
stakeholders and knowledge of recent state policy initiatives.  The resultant shortlist of 
measures is provided in Table 4-1.

Table 4-1 Short List of Measures for Detailed Assessment 

NO. DESCRIPTION POTENTIALLY 
RESPONSIBLE AGENCY

EXISTING PROGRAMS

1 QDC MP4.1 – Efficient Fixtures on all New Housing State Government

2 QDC MP4.1 - Pressure Reduction Device State Government

3 QDC MP4.2 - Residential Source Substitution Solution State Government

4 Existing Non-Residential Education State Government & Regional 
Councils

5 Permanent Low Level Restrictions State Government & Regional 
Councils

6 Existing Residential Education State Government & Regional 
Councils

7 State Government Dual Flush Toilet Rebate State Government

8 State Government Pool Cover Rebate State Government

9 State Government Rainwater Tank Rebate – Plumbed 
External Only State Government

10 State Government Rainwater Tank Rebate – Plumbed 
Internal/External State Government

11 State Government Residential Washing Machine Rebate State Government

12 State Government Showerhead Rebate State Government

13 QDC - Submetering on all New Multi Family Residential 
Properties State Government

14 QDC - Submetering on all New Non Residential 
Properties State Government

15 Water Efficiency Labelling Standards Commonwealth Government

16 Water Efficiency Management Plans State Government & Regional 
Councils

PROGRAMS UNDER INVESTIGATION

17 Inclining Block Tariff for Residential Accounts State Government & Regional 
Councils

18 QDC MP4.1 - Insulated Hot Water Pipes State Government

19 Residential Fixture Retrofit on Resale Program State Government

20 Residential Retrofit Program State Government & Regional 
Councils

21 Retrofit of Submetering on Existing Multi Family 
Residential State Government

22 System Water Loss Management State Government & Regional 
Councils

23 Tourist Based Education Program State Government & Regional 
Councils

24 Volume Based Wastewater Tariff for Non Residential 
Accounts

State Government & Regional 
Councils
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NO. DESCRIPTION POTENTIALLY 
RESPONSIBLE AGENCY

OTHER POTENTIAL PROGRAMS

25 Home Leakage Program State Government & Regional 
Councils

26 Installation of Smart Meters on all Properties State Government & Regional 
Councils

27 Local Government Rainwater Tank Rebate Regional Councils

28 Local Government Washing Machine Rebate Regional Councils

29 Local Governmental Residential Shower Rebate Regional Councils

30 Mandatory WEMP Program for all New Non Residential 
Accounts

State Government & Regional 
Councils

31 Rebate Tap Timers Regional Councils

32 Residential Audit Program State Government & Regional 
Councils

33 Residential Evaporative Air Conditioning Audit State Government & Regional 
Councils

34 Residential Rainwater Tank Installation on Resale State Government

35 Residential Retailers Education State Government & Regional 
Councils

36 Targets for Public Sector State Government & Regional 
Councils

4.3 OTHER POTENTIAL SOURCE SUBSTITUTION OPTIONS

Customer side source substitution is an alternative means of supplying water at the customer 
lot. The most adopted source substitution option is the use of rainwater. Other potential source 
substitution options are only be briefly addressed by this report. To evaluate potential water 
savings from these alternatives more detailed individual council assessments are required, 
which are beyond the scope of this report.

Customer side source substitution options include for the following:

 Rainwater harvesting;

 Recycled water (including dual reticulation and sewer mining);

 Greywater reuse; and

 Stormwater harvesting.

The following section provides a brief summary of the issues that must be considered when 
evaluating the use of source substitution options.
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4.3.1 RECYCLED WATER

4.3.1.1 DUAL RETICULATION 

Dual reticulation is considered as a service offered by water service providers and involves the 
mass treatment of effluent at a wastewater centre to an appropriate recycled water standard
(Class A+) with subsequent distribution to community dwellings via a third pipe system. 

A summary of key issues related to recycled water is as follows:

 The average cost of fitting a third pipe system to a single dwelling is estimated as $2,000, 
which excludes trunk infrastructure.

 Recycled water is a possible application for outdoor and toilet flushing end uses.

 The application of recycled water in a residential dwelling for outdoor and toilet end uses is 
estimated to provide potable water savings between 30 to 50%.

 General industry has the potential to use large amount of recycled water.

 The issue of use of recycled water for urban fire fighting water supply is currently being 
resolved in Queensland and is critical to allowing potential downsizing the potable water 
supply system and the associated financial benefits.

4.3.1.2 SEWER MINING

Sewer mining is the process of tapping directly into a sewer (either before or after a sewage 
treatment plant) and extracting wastewater for treatment and reuse as recycled water. Some 
sewer mining by-products may be returned into the sewerage system 
(www.sydneywater.com.au). It can also be considered as a more decentralised / localised 
version of recycled water.

While the use of treated effluent for source substitution option is not a new concept, sewer mining 
is considered as a more decentralised / localised option for accessing recycled water.  In cases 
where areas identified for potential recycled water supply schemes are found to be economically 
impractical (e.g. due to distance from a sewerage treatment plant), sewer mining may provide 
more feasible opportunities. Potential uses for sewer mining applications include small scale 
residential areas (typically greenfield), irrigation, industrial use and fire fighting.  

Proponents of sewer mining schemes typically undertake preliminary discussions with referral 
and approval authorities, gain initial development approval, and then construction approval. 
Local councils approve the installation, operation and maintenance of privately operated 
recycled water schemes and the use of recycled water. Local government needs to seek the 
approval of the relevant Minister if Council itself is the proponent.

Benefits of sewer mining include a reduction on potable water sources and a reduction in the 
effluent discharged to receiving environments.  When considering costs of sewer mining 
projects, the opportunity costs related to the alternative use of potable water made available as 
a result of recycling should also be considered.

4.3.1.3 OPEN SPACE IRRIGATION WITH RECYCLED WATER

Recycled water for use in open space irrigation is the most common source of potable water 
substitution. Using recycled water for irrigation has associated with it a number of 
considerations. As the source of treated effluent is relative constant throughout the year and 
not subject to seasonality, the issues with supply are not as significant as for other sources. 
Consequently, the need for storages is reduced to reflect the inflow of effluent, the treatment 
capacity and demand for the water source. Further advantages include a reduction in the 
detrimental impacts of wastewater discharges on the receiving environment and conservation of 
potable water supplies.
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Open space irrigation with recycled water is already being practice by many council areas (i.e. 
irrigation of golf course, sports grounds, agricultural land, turf farms forest plantations and cattle 
feed, Appendix F)

Although recycled water is commonly used on open spaces such as golf courses, open space 
irrigation of residential developments is subject to greater controls due to the increased risk of 
human contact. Recycled water is required to be of Class A+ quality and to meet stringent 
requirements to ensure that risk to human health is minimized. To that end, developments that 
intend to use recycled water as a water source for irrigation need to undertake a risk 
assessment / management approach to ensure that public health is not compromised.  This 
may include subsurface or underground irrigation, which eliminates the chance of direct contact 
with people and also results in efficiency gains as it reduces water loss due to evaporation and 
surface runoff.

The progressive implementation of recycled water will also have clear environmental benefits 
including reduction in nutrient loads and other pollutants currently discharged to river systems.  

4.3.2 GREYWATER RE-USE

Greywater reuse is regarded as an alternative substitution option within the residential sector. It 
involves directing used water from end uses other than toilet and kitchen uses (e.g. washing 
machines, basins and showers) to a greywater recycling unit for future reuse (e.g. irrigation of 
garden and lawn areas);

Although supported by the Queensland government rebate scheme, on lot greywater use is still 
seen as problematic due to public health concerns of the rapid water quality deterioration on 
storage and the cost of installation and treatment on site. However, if applied appropriately with 
the right awareness, greywater re-use represents minimal health and pollution risk 
(www.greywaterreuse.com.au).   

A summary of key findings from the greywater reuse case studies and literature reviewed by 
MWH in 2006 include:

 Greywater reuse for non-residential applications in Queensland are classified as an 
environmental relevant activity requiring a license under the Environmental Protection Act;

 The application of greywater reuse (i.e. a ‘storage and treatment’ rather than a ‘direct 
diversion’ type system) is feasible for residential applications in Queensland after March 2006 
under the Plumbing and Drainage Act;

 When greywater is used for garden uses savings of between 12% and 20% have been 
achieved;

 Water savings resulting from greywater reuse can be severely reduced due to limited 
reliability of greywater recycling systems;

 Owners of on-site treatment systems have a tendency to provide inadequate maintenance to 
the detriment of effective operation;

 On-site systems with the ability to treat greywater to an appropriate standard for higher level 
end uses (i.e. toilet use from a storage and treatment type system) are quite complicated for 
the residential owner/operator; and,

 Its application for public open space irrigation can bee seen as unlikely due to the 
infrastructure and treatment costs involved and the need to separate water sources from 
those that would normally be treated for recycling (i.e. including black water). 

 Limitations on the use of greywater include setbacks, typical land area (both for the system 
and for satisfactory disposal of the effluent) and soil type.
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4.3.3 STORMWATER HARVESTING

Stormwater harvesting is the collection and storage of rainfall runoff from a catchment area.  
The use of stormwater is already being practiced by some regional councils (Appendix F). 
Stormwater may be used as follows:

 Injection of treated stormwater into groundwater aquifers;

 Discharge of stormwater into sewer system at night during low flows to be used in a 
recycled water scheme (as per Wide Bay Water’s core irrigation project); and 

 Use stormwater for street cleaning and road works.

A summary of key findings from localised stormwater harvesting case studies and literature 
review (MWH, 2006) include:

 Multiple benefits of stormwater reuse include reduced potable water demand, reduced peak 
discharge rate and volume, reduced pollutant loads in stormwater, reduced infrastructure 
costs, reduced potential for wet weather sewage overflows and habitat protection;

 The primary end use of stormwater is for irrigation, with toilet flushing being a secondary 
option; 

 Preliminary modelling results of storage requirements indicate that for traditional low-density 
residential development in Brisbane, potable water usage could be reduced by up to half 
(approximately 46%) using a 100m3/ha storage supplying both seasonal and constant 
demands (i.e. garden watering and toilet flushing);   

 In areas with high seasonal variation in rainfall, storage requirements for constant demands 
will be larger than in those climates with less seasonal variation; and,

 Whilst regional scope exists for stormwater harvesting and reuse, this opportunity does 
appear to be expensive relative to other source substitution measures.   Storage can be the 
most expensive component of small stormwater harvesting projects.

The application of stormwater for large scale irrigation is not common in urban areas (Hatt et al). 
Reasons for this are primarily due to the cost of the storage (in terms of capital outlay, 
maintenance and space required) that would be required to store adequate supplies to meet 
annual demand. The uncertainty of supply is also a major factor that would make stormwater a 
less likely source for open space irrigation.

Beside reducing potable water demands, stormwater use and management has a major benefit 
of minimising runoffs of sediment and pollutants as well as sewage overflows (Department of 
Environment and Heritage). The optimum solution for managing increased stormwater by new 
urban developments is encouraging infiltration, storage and re-use.
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5. ASSESSMENT OF DEMAND MANAGEMENT OPTIONS

This section outlines the process of evaluating the effectiveness of each of the short listed 
IUWM opportunities.  The objective of this process was to determine the cost per unit of water 
saving for each short listed measure and to select measures for the Preferred Scenario as
described in Section 5.4.1.

5.1 METHODOLOGY

The key processes involved the detailed evaluation of opportunities to forecast the associated 
water savings, and to assess the corresponding costs of implementation of the different 
measures.  This forecasting was undertaken using a customer sector end use based evaluation 
and forecasting tool, referred to as the “Demand Side Management Decision Support System” 
(DSS).  The process of defining sectoral demand, and indeed individual end use, allows the 
water saving to be quantified and prevents the double counting of potential savings from 
different opportunities.

Generally, the report considers the long term effects of programs not the short term success 
achieved in areas such as SEQ. Modelling accounts for savings from expected long term 
behavioural change, where this is a component of the program.

The remainder of this section outlines the key assumptions used in the assessment together 
with the results of the evaluation.  Appendix E provides additional information.

5.2 WATER SAVINGS AND COST ASSUMPTIONS

For each water saving opportunity identified during the short listing process, assumptions 
regarding the potential savings and cost implications were developed based on the best 
available information. The following section outlines the assumptions used to develop the 
managed demand forecasts for the WBB region. 

5.2.1 WATER USE EFFICIENCY ASSUMPTIONS

Based on the short listing process discussed in Section 4, the following categories of measures
were identified:

 Residential Water Use Efficiency Measures

o This category includes internal and external efficiency measures for residential 
properties, such as retrofit and rebate programs, the installation of water efficient 
irrigation technology and the rise of water audits to encourage the efficient use of 
water inside the home.

 Non-Residential Water Use Efficiency Measures

o The non-residential efficiency measures target efficiency in existing and new 
businesses, including the expansion of Water Efficiency Management Plans to 
include the WBB region, cooling tower audits, fixture retrofit programs, and the 
installation of sub-meters to measure consumption of major end uses (e.g. 
irrigation, cooling towers.)

 Source Substitution Water Use Efficiency Measures (Rainwater Harvesting)

o The installation of rainwater tanks at new and existing residential properties 
according to new legislation and rebate programs. 

 Education Water Use Efficiency Measures

o The introduction and expansion of existing residential and non residential education 
programs, focussed on encouraging and enhancing the efficient use of water.

 General Water Use Efficiency Measures

o This includes the refinement of existing pricing structures and the introduction of 
permanent low level restrictions.
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5.2.2 SOURCE SUBSTITUTION ASSUMPTIONS

With the introduction of the Queensland Development Code (QDC) in 2006 and recent changes 
to Part 4.0 Building Sustainability, source substitution represents a key strategy in demand 
management in Queensland. Under the latest code (QDC MP 4.2), all new Class 1 dwellings 
are required to have a source substitution option with a water saving target of between 51 kL 
per annum and 70 kL per annum, depending on local climatic conditions.  Commercial buildings 
are also required to implement source substitution.

To achieve the residential water savings target, the QDC has proposed the following
“acceptable solutions”:

1. A rainwater tank (RWT) with a minimum storage capacity of at least 5,000 litres is 
installed to receive rainfall from a minimum roof catchment area that is at least one half 
of the total roof area or 100m2, whichever is the lesser. Rainwater is to be connected to 
toilet cisterns, washing machine cold water taps, and an external use.

2. A greywater treatment plant connected to supply treated water to all toilet cisterns, 
washing machine cold water taps, and an external use. The storage capacity must not 
exceed 2,000 L with a minimum processing capacity to treat the total input vessel 
volume in 24 hours.

3. An alternative water substitution measure such as communal rainwater tanks, dual 
reticulation or treated storm water.

For the purposes of this study and to simplify the source substitution modelling, it has been 
assumed that the rainwater tank solution will be adopted by all new residential development to 
comply with the code’s requirements.

Based on a survey of councils in the WBB region, it is evident that rainwater tanks (often of 
larger capacity than the QDC) have historically been required on new properties (e.g. Miriam 
Vale Shire Council). To ensure that no double counting of savings takes place, the effects of the 
code were modified in these councils as the savings were already accounted for in the existing 
low residential consumption that was used for forecasting future water needs.

5.2.2.1 RAINWATER TANK MODELLING

To determine the potential rainwater yields for each of the Representative Former Councils an 
analysis was undertaken using MWH’s Residential Source Substitution model. The model is a 
daily water balance model, utilising historic rainfall patterns, consumption and assumptions 
around the size and end uses connected to the rainwater tanks. Table 5-1 indicates the 
assumptions that were used for the analysis.

Table 5-1: Rainwater Tank Modelling Assumptions

VARIABLE QDC MP4.2
CURRENT STATE 

REBATE PROGRAM 
(EFFECTIVE 02/2008)

PREVIOUS STATE 
REBATE PROGRAM

(2006- 2007)

Volume 5 kL 5 kL 3 kL

Connected 
Roof 
Area

100 m2 100 m2 100 m2

Rainfall 
Patterns

Based on local rainfall 
patterns (1970 – 2008)

Based on local rainfall 
patterns (1970 – 2008)

Based on local rainfall 
patterns (1970 – 2008)

Daily 
Consumption

Based on local billing 
information

Based on local billing 
information

Based on local billing 
information

End Uses 
Connected

Toilet, Cold Water 
Washing Machine, 
External

Toilet, Cold Water 
Washing Machine, 
External

External



BUILDING A BETTER WORLD 42 www. mwhg l ob al .c om. au

VARIABLE QDC MP4.2
CURRENT STATE 

REBATE PROGRAM 
(EFFECTIVE 02/2008)

PREVIOUS STATE 
REBATE PROGRAM

(2006- 2007)

First Flush 
Volume 100 L 100 L 100 L

Top Up 
Level 10 % 10 % 10 %

Capital Cost 
of Installation $4,000 per installation $4,000 per installation $2,200 per installation

Operation & 
Maintenance $90 per year $90 per year $90 per year

Pump 
Replacement 
Cost

$300 every 10 years $300 every 10 years $300 every 10 years

The results of the rainwater tank yield analysis for single residential dwellings shown in Table 
5-2 below. 

Table 5-2: Rainwater Tank Yield Analysis for Representative Former Councils

REPRESENTATIVE 
FORMER 
COUNCIL

QDC MP4.2
(L/ACCOUNT/DAY)

CURRENT STATE 
REBATE 

PROGRAM
(L/ACCOUNT/DAY)

PREVIOUS STATE 
REBATE PROGRAM
(L/ACCOUNT/DAY)

Bundaberg 131 111 94

Cooloola 122 106 62

Hervey Bay 156 144 109

Kingaroy 121 106 96

Maryborough 145 126 104

Monto 108 97 84

5.2.3 NETWORK PRESSURE AND LEAKAGE

To forecast the potential impacts of a network pressure management and active leakage 
detection program it was assumed that System Leakage Management Plans (SLMP) would be 
implemented on a regional scale. Discussions with councils indicate that equipment has been 
purchased to assist in leak detection.

The key activities of existing strategies to reduce non revenue water include a range of activities 
as follows:

 Pipe Replacement Program: To upgrade poorly performing and aging pipes. 

 Customer Service Improvement: To improve the response times for reporting and 
actioning water breaks.

 Meters on Water Standpipes: To enforce the use of metered standpipes to accurately 
record the volume of water taken from the system by water carters.

 Water Meter Replacement Program: To replace all domestic water meters regularly to 
achieve the accuracy required by the Australian Standard.

 Universal metering: To ensure that all use, including parks and gardens, are metered.
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Although these actions are essential to reduce the level of non-revenue water, the programs do 
not often include any elements of active leakage management, such as pressure management 
or leakage detection and repair. It is estimated that the current levels of leakage can be reduced 
by at least 1 % to 3 % of the total water production based on the council’s current levels of 
system losses. For assessment of the cost effectiveness of leakage management in this study 
the following key assumptions and cost rates were adopted:

 Number of bursts in existing system: 0.4 per km

 Cost for leakage inspection: $200 per km

 Repair costs: $2,000 per leak

 Percentage reduction in avoidable losses on repair: 75 %

 Percentage of system covered per year: 25 %

 Life span for loss reduction: 3 years

These assumptions are average industry values and further detailed analysis will be required of 
each individual network, as part of the SLMP process.

5.3 OUTCOMES FOR INDIVIDUAL WATER EFFICIENCY MEASURES 

For each water efficiency measure identified during the short listing process, the potential 
savings were assessed against the cost assumptions, as outlined in Section 5.2, to determine a 
water unit cost for each individual measure. The Annualised Cost ($/kL saved) was used to 
compare the cost effectiveness of each measure. Appendix D contains further details of the 
Annualised Cost methodology.

5.3.1 COST EFFECTIVENESS EVALUATION FOR INDIVIDUAL OPPORTUNITIES

The range of cost effectiveness for each individual measure is shown in Table 5-3. The cost 
effectiveness of measures differs between council areas mainly due to the variability of existing 
and future demographic characteristics. Areas with larger serviced populations absorb the set-
up and development costs of the programs more effectively than the smaller centres.

Table 5-3 Cost Effectiveness for Individual Opportunities 

NO. DESCRIPTION

RANGE OF TOTAL 
COMMUNITY ANNUALISED

COST 
($ PER kL SAVED)

EXISTING PROGRAMS

1 QDC MP4.1 – Efficient Fixtures on all New Housing $0.05 per kL

2 QDC MP4.1 - Pressure Reduction Device $0.60 to $1.53 per kL

3 QDC MP4.2 - Residential Source Substitution Solution $3.34 to $5.31 per kL

4 Existing Non-Residential Education $0.36 to $14.56 per kL

5 Permanent Low Level Restrictions $0.01 to $0.38 per kL

6 Existing Residential Education $0.18 to $1.12 per kL

7 State Government Dual Flush Toilet Rebate $9.78 to $11.48 per kL

8 State Government Pool Cover Rebate $31 to $55 per kL

9 State Government Rainwater Tank Rebate – Plumbed 
External Only $6.35 to $11.03 per kL

10 State Government Rainwater Tank Rebate – Plumbed 
Internal/External $5.79 to $8.14 per kL
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NO. DESCRIPTION

RANGE OF TOTAL 
COMMUNITY ANNUALISED

COST 
($ PER kL SAVED)

11 State Government Residential Washing Machine Rebate $13.70 to $16.08 per kL

12 State Government Showerhead Rebate $0.52 to $0.62 per kL

13 QDC - Submetering on all New Multi Family Residential 
Properties $1.75 to $2.35 per kL

14 QDC - Submetering on all New Non Residential 
Properties $1.79 to $7.00 per kL

15 Water Efficiency Labelling Standards $0.12 to $0.14 per kL

16 Water Efficiency Management Plans (WEMP) $0.71 to $2.30 per kL

PROGRAMS UNDER INVESTIGATION

17 Inclining Block Tariff for Residential Accounts $0.01 to $0.32 per kL

18 QDC MP4.1 - Insulated Hot Water Pipes $2.83 to $3.51 per kL

19 Residential Fixture Retrofit on Resale Program $0.38 to $0.45 per kL

20 Residential Retrofit Program $1.36 to $6.46 per kL

21 Retrofit of Submetering on Existing Multi Family 
Residential $20 to $31 per kL

22 System Water Loss Management $1.56 to $3.29 per kL

23 Tourist Based Education Program $0.50 to $5.71 per kL

24 Volume Based Wastewater Tariff for Non Residential 
Accounts $0.30 to $8.81 per kL

OTHER POTENTIAL PROGRAMS

25 Home Leakage Program $15.38 to $36 per kL

26 Installation of Smart Meters on all Properties $1.60 to $6.07 per kL

27 Local Government Rainwater Tank Rebate $4.69 to $8.15 per kL

28 Local Government Washing Machine Rebate $14.30 to $16.78 per kL

29 Local Governmental Residential Shower Rebate $0.48 to $0.55 per kL

30 Mandatory Water Efficiency Management Plans (WEMP)
Program for all New Non Residential Accounts $0.18 to $0.62 per kL

31 Rebate Tap Timers $1.66 to $21 per kL

32 Residential Audit Program $1.11 to $4.64 per kL

33 Residential Evaporative Air Conditioning Audit $5.17 to $107 per kL

34 Residential Rainwater Tank Installation on Resale $2.24 to $6.01 per kL

35 Residential Retailers Education $0.36 to $13.04 per kL

36 Targets for Public Sector $2.62 to $33 per kL
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5.4 DEVELOPMENT OF DEMAND MANAGEMENT SCENARIOS

5.4.1 PROPOSED SCENARIOS

Scenarios are defined as groups of individual measures combined into an overall program.
These scenarios take account of the interaction between measures resulting in a more accurate 
estimation of the water savings of the group of measures.  The following scenarios were 
assessed for the WBRWSS:

 Baseline Scenario –Historical Projection Case.  This provides a demand forecast 
based on historic climate corrected water demand without the introduction of any 
measures, and excludes recent state legislation. Essentially the baseline forecast is a 
projection of historic demand trends. The impact of natural replacement of fittings and 
fixtures due to repairs and renovations is included in this scenario.

 Scenario 1 – Low Savings Scenario: Current legislation and rebate based programs 
(e.g. MP4.1, MP4.2, MP4.3, WELS, State Governmental Residential Rebates, 
Education and Non-residential Programs).

 Scenario 2 – Medium Savings Scenario:  Programs from low savings scenario plus 
future programs under investigation (e.g. New Pricing Structures, Extended Education 
Programs, additional Building Code Regulations).

 Scenario 3 - High Savings Scenario: Based on Scenario 2 plus additional potential 
programs (e.g. Local Initiatives, Smart Meters, additional Residential and Non-
residential Audits). 

Following the assessment of the above scenarios, a Preferred Scenario was chosen 
comprising all measures of the Low Savings Scenario (Scenario 1), System Water Loss 
Management, mandatory Water Efficiency Management Plans for all new non-residential 
accounts and selected measures of Scenario 2 and Scenario 3 based on their individual 
economic performance for the local region (i.e. measures with a total community annualised 
cost equal to less than the cost of water). Table 5-4 lists the measures that were selected for 
each Representative Former Council for the Preferred Scenario.
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Table 5-4: Measures Selected for the Preferred Scenarios

NO. WATER DEMAND MEASURE BUNDABERG COOLOOLA HERVEY 
BAY KINGAROY MARYBOROUGH MIRIAM 

VALE MONTO

1 QDC MP4.1 – Efficient Fixtures on all New 
Housing       

2 QDC MP4.1 - Pressure Reduction Device       

3 QDC MP4.2 - Residential Source 
Substitution Solution       

4 Non-Residential Education (Existing)       

5 Permanent Low Level Restrictions       

6 Residential Education (Existing)       

7 State Government Dual Flush Toilet Rebate       

8 State Government Pool Cover Rebate       

9 State Government Rainwater Tank Rebate –
Plumbed External Only       

10 State Government Rainwater Tank Rebate –
Plumbed Internal/External       

11 State Government Residential Washing 
Machine Rebate       

12 State Government Showerhead Rebate       

13 QDC - Submetering on all New Multi Family 
Residential Properties       

14 QDC - Submetering on all New Non 
Residential Properties       

15 Water Efficiency Labelling Standards       

16 Water Efficiency Management Plans       

17 Inclining Block Tariff for Residential 
Accounts       
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NO. WATER DEMAND MEASURE BUNDABERG COOLOOLA HERVEY 
BAY KINGAROY MARYBOROUGH MIRIAM 

VALE MONTO

18 QDC MP4.1 - Insulated Hot Water Pipes       

19 Residential Fixture Retrofit on Resale 
Program       

20 Residential Retrofit Program       

21 Retrofit of Submetering on Existing Multi 
Family Residential       

22 System Water Loss Management       

23 Tourist Based Education Program       

24 Volume Based Wastewater Tariff for Non 
Residential Accounts       

25 Home Leakage Program       

26 Installation of Smart Meters on all Properties       

27 Local Government Rainwater Tank Rebate       

28 Local Government Washing Machine Rebate       

29 Local Government Residential Shower 
Rebate       

30 Mandatory WEMP Program for all New Non 
Residential Accounts       

31 Rebate Tap Timers       

32 Residential Audit Program       

33 Residential Evaporative Air Conditioning 
Audit       

34 Residential Rainwater Tank Installation on 
Resale       

35 Residential Retailers Education       

36 Targets for Public Sector       
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5.5 KEY OUTCOMES

Findings of this investigation are considered together to provide an overall picture of the 
potential managed water needs for the WBB region. Results of the assessment provide an 
envelope of potential savings between the Baseline Forecast and the Preferred Scenario. These 
savings could be achieved from network pressure and leakage control, customer side source 
substitution and customer water use efficiency.  

5.5.1 WATER SAVINGS BENEFIT QUANTIFICATION

Table 5-5, Table 5-6 and Table 5-7 summarise the results of total water savings considering 
residential and non-residential demand reductions. Water savings achieved by residential 
demand reductions are shown in Table 5-8 and Table 5-9. This provides an overview about the 
water savings generated by the Preferred Scenario over different planning horizons for the
former councils, current regional councils and regional catchment areas.

The results show that by implementing demand management measures total regional water 
savings of 13% can be achieved by 2026 and 16% by 2056. The determined savings for 
individual areas vary widely across the region from 8% to 23%. The proportion of water savings 
achieved in the residential sectors are slightly higher with residential regional water savings of 
16% by 2026 and 19% by 2056. Residential water savings vary from 6% to 27% across the 
former council areas.  

Conclusions from the assessments are briefly summarised in the following points: 

 A high level of water savings can be expected in the first 5 years due to the 
implementation of state governmental rebate programs and leakage management 
projects;

 A significant proportion of water savings are achieved by measures in the residential 
sectors;

 Higher water savings can be expected from areas characterised by population growth 
due to the implementation of QDC MP4.2 (i.e. mandatory internally plumbed rainwater) 
and the higher uptake rates of water efficient fixtures by new residential dwellings. This 
will affect in particular the areas of Fraser Coast Regional Council, Gympie Regional 
Council and Bundaberg Regional Council; 

 Areas with lower water savings are former councils located in the North and South 
Burnett Region that will experience lower growth, stagnation or decline in population. 
Water savings in these areas are mainly achieved from existing customers and by the 
implementation of lower impact measures (e.g. rebates and voluntary schemes) rather 
than by mandatory schemes for new customer;  

 One exception is former Miriam Vale Shire Council, which is characterised by low 
determined water savings but high population growth. Historically the former council 
area has reduced long term baseline demand by mandatory installation and internal 
plumbing of rainwater tanks at most of the residential dwellings. As part of the analysis 
water savings for new residential developments achieved by QDC MP4.2 were 
discounted as these have been already included in the historical baseline demand;  
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 It is noted that former Miriam Vale Shire Council is not the only area with existing 
residential rainwater tank use. Residential dwellings in rural areas, especially in the 
North and South Burnett Regions generally have rainwater tanks installed. However, 
historical billing information shows that some areas have high demand despite the use 
of rainwater. Further investigation concluded that this could be related to the lower 
rainfall pattern and the use of rainwater for internal consumption rather than outdoor 
use. 
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Table 5-5: Managed Water Needs Forecasts by Former Council Area

YEAR 2026 YEAR 2056

FORMER 
COUNCIL AREA

YEAR 2007
 BASELINE 
DEMAND 

(ML/A)

BASELINE 
DEMAND 

FORECAST 
(ML/A)

PREFERRED 
SCENARIO 
FORECAST 

(ML/A)

REDUCTION 
FROM 

BASELINE (%)

BASELINE 
DEMAND 

FORECAST 
(ML/A)

PREFERRED 
SCENARIO 
FORECAST 

(ML/A)

REDUCTION 
FROM 

BASELINE (%)

Biggenden 128 138 123 11% 146 129 11%
Bundaberg 7,670 9,701 8,595 11% 12,401 10,851 13%
Burnett 2,394 4,510 3,790 16% 7,129 5,846 18%
Cherbourg 240 408 356 13% 627 536 14%
Cooloola 3,640 5,435 4,747 13% 7,874 6,663 15%
Eidsvold 201 202 182 10% 198 180 9%
Gayndah 513 539 494 8% 549 488 11%
Hervey Bay 6,564 10,355 8,499 18% 16,399 12,703 23%
Isis 663 874 772 12% 1,151 1,001 13%
Kilkivan 131 183 160 13% 230 196 15%
Kingaroy 1,844 2,218 2,002 10% 2,657 2,359 11%
Kolan 233 353 309 12% 514 443 14%
Maryborough 3,986 4,427 3,955 11% 5,070 4,497 11%
Miriam Vale 186 630 573 9% 1,243 1,124 10%
Monto 237 229 212 8% 229 212 7%
Mundubbera 293 337 300 11% 366 324 12%
Murgon 1,340 1,521 1,319 13% 1,645 1,421 14%
Nanango 628 706 631 11% 814 717 12%
Perry 29 37 33 10% 46 41 13%
Tiaro 70 216 179 18% 407 325 20%
Wondai 558 620 560 10% 683 611 10%
Woocoo 296 452 390 14% 678 571 16%

WBB Region 31,845 44,091 38,183 13% 61,057 51,237 16%

User
Highlight
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Table 5-6: Managed Water Needs Forecasts by Regional Council

YEAR 2026 YEAR 2056

REGIONAL 
COUNCIL

YEAR 2007
BASELINE 
DEMAND 

(ML/A)

BASELINE 
DEMAND 

FORECAST 
(ML/A)

PREFERRED 
SCENARIO 
FORECAST 

(ML/A)

REDUCTION 
FROM 

BASELINE (%)

BASELINE 
DEMAND 

FORECAST 
(ML/A)

PREFERRED 
SCENARIO 
FORECAST 

(ML/A)

REDUCTION 
FROM 

BASELINE (%)

Bundaberg 10,960 15,439 13,466 13% 21,195 18,140 14%
Cherbourg 240 408 356 13% 627 536 14%
Fraser Coast 10,916 15,450 13,023 16% 22,554 18,095 20%
Gympie 3,771 5,618 4,907 13% 8,104 6,859 15%
North Burnett 1,402 1,482 1,344 9% 1,535 1,374 10%

South Burnett 4,371 5,065 4,512 11% 5,799 5,108 12%

Miriam Vale 
(Gladstone) 186 630 573 9% 1,243 1,124 10%

WBB Region 31,845 44,091 38,183 13% 61,057 51,237 16%

Table 5-7: Managed Water Needs Forecasts by Catchment

YEAR 2026 YEAR 2056

CATCHMENTS

YEAR 2007
BASELINE 
DEMAND 

(ML/A)

BASELINE 
DEMAND 

FORECAST 
(ML/A)

PREFERRED 
SCENARIO 
FORECAST 

(ML/A)

REDUCTION 
FROM 

BASELINE (%)

BASELINE 
DEMAND 

FORECAST 
(ML/A)

PREFERRED 
SCENARIO 
FORECAST 

(ML/A)

REDUCTION 
FROM 

BASELINE (%)

Baffle WRP 186 630 573 9% 1,243 1,124 10%

Burnett WRP 16,972 22,394 19,679 12% 29,155 25,159 14%

Mary WRP 14,687 21,068 17,930 15% 30,658 24,955 19%

WBB Region 31,845 44,091 38,183 13% 61,057 51,237 16%
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Figure 5-1 depicts the comparison between the total annual Baseline and Preferred Scenario 
water needs forecast for the WBB Region.  
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Figure 5-1: WBB Regional Water Needs Forecast

The total demand distribution of the regional council areas is shown in Figure 5-2 and Figure 
5-3. 
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Figure 5-2: Preferred Scenario-Demand Forecast by Regional Council
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Bundaberg Regional Council
36%

Fraser Coast Regional Council
35%

Gympie Regional Council
13%

North Burnett Regional Council
3%

South Burnett Regional Council
10%

Miriam Vale (Gladstone 
Regional)

2%

Cherbourg Aboriginal Council
1%

Figure 5-3: Breakdown of Preferred Scenario-Demand Forecast for 2056 by Regional 
Council (% of Total WBB Region)
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Table 5-8: Residential Consumption by Former Council Area

YEAR 2026 YEAR 2056
FORMER 
COUNCIL
AREA

YEAR 2007
 BASELINE 

(L/PERSON/DAY)
BASELINE 
FORECAST

(L/PERSON/DAY)

PREFERRED 
SCENARIO 
FORECAST 

(L/PERSON/DAY)

REDUCTION 
FROM 

BASELINE (%)

BASELINE 
FORECAST

(L/PERSON/DAY)

PREFERRED 
SCENARIO 
FORECAST 

(L/PERSON/DAY)

REDUCTION 
FROM 

BASELINE (%)

Biggenden 228 261 234 10% 277 247 11%

Bundaberg 299 304 263 13% 323 274 15%

Burnett 274 300 250 17% 313 252 19%

Cherbourg 329 341 298 13% 361 309 14%
Cooloola 231 219 180 18% 222 171 23%
Eidsvold 495 569 516 9% 605 555 8%
Gayndah 423 485 441 9% 514 445 13%

Hervey Bay 243 236 187 21% 244 179 27%

Isis 259 291 253 13% 305 260 15%
Kilkivan 223 252 217 14% 265 222 16%
Kingaroy 276 277 243 12% 291 248 15%
Kolan 240 268 228 15% 279 231 17%
Maryborough 297 300 262 13% 315 273 13%
Miriam Vale 198 184 169 8% 188 172 9%
Monto 284 291 266 9% 308 281 9%
Mundubbera 312 356 315 12% 377 330 12%
Murgon 284 291 278 4% 308 290 6%
Nanango 331 376 337 10% 396 348 12%
Perry 173 200 175 13% 217 184 15%
Tiaro 251 269 213 21% 282 213 24%
Wondai 167 192 171 11% 206 181 12%
Woocoo 320 370 321 13% 395 333 16%

WBB Region 270 270 228 16% 278 224 19%
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Table 5-9: Residential Consumption by Regional Council

YEAR 2026 YEAR 2056
FORMER 
COUNCIL
AREA

YEAR 2007
 BASELINE 

(L/PERSON/DAY)
BASELINE 
FORECAST

(L/PERSON/DAY)

PREFERRED 
SCENARIO 
FORECAST 

(L/PERSON/DAY)

REDUCTION 
FROM 

BASELINE (%)

BASELINE 
FORECAST

(L/PERSON/DAY)

PREFERRED 
SCENARIO 
FORECAST 

(L/PERSON/DAY)

REDUCTION 
FROM 

BASELINE (%)

Bundaberg 289 302 258 15% 317 264 17%

Cherbourg 329 341 298 13% 361 309 14%

Fraser Coast 261 254 208 18% 261 200 23%

Gympie 230 220 181 18% 223 173 22%

North Burnett 342 381 344 10% 391 346 12%

South Burnett 266 283 250 12% 299 259 13%

Miriam Vale 
(Gladstone) 198 184 169 8% 188 172 9%

WBB Region 270 270 228 16% 278 224 19%
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Figure 5-4: WBB Regional Residential Demand per Person Water Needs Forecast
(L/Person/Day)

5.5.2 SCENARIO ASSESSMENT – COST EFFECTIVENESS

To assess the cost effectiveness of each of the scenarios the individual measure and program 
costs (i.e. for set-up, implementation and annual maintenance) and their potential water savings 
were estimated. The assumptions made for each measure and program is shown in Appendix 
E.

The cost assessment included the following elements:

 State and Local Government Capital Costs – assumed to be capital costs of works to 
council.  In the case of brownfield development, costs do not include impact on 
infrastructure such as dams and other infrastructure.

 Customer Capital Costs – assumed to be the costs related to provision of rainwater tanks
and other fixtures and fittings.

 State and Local Government Operational Costs –assumed to be the on-going cost of
maintaining programs and for compliance testing and inspections.

 Customer Operational Costs – assumed to be the costs of operating a rainwater tank as 
well as the benefits of lower energy costs from hot water savings.

Based on the individual measure set-up and implementation costs a combined total community 
Net Present Value in 2007 dollars was calculated for each scenario.  A discount rate of 7% was 
applied.  To allow measurable comparison between scenarios the Annualised Cost was also 
calculated. These unit costs represent the investment (Net Present Value) per kL of water saved 
(refer to Appendix D for more information).  Further the total costs were projected on a per 
capita basis, based in the 2007 serviced population for each former council area. 
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Table 5-10, Table 5-12 and Table 5-14 present the Net Present Value, the unit cost and a per 
capita cost for the Preferred Scenario.

The water savings and costs for each of the scenarios was reanalysed removing the measure 
requiring all new residential properties to install an internally plumbed rainwater tank (MP 4.2). 
Table 5-11, Table 5-13 and Table 5-15 provide these results.

Table 5-10: Cost Effectiveness for the Preferred Scenario by former LGA (with MP4.2)

COUNCIL
2007 TOTAL NET 
PRESENT VALUE 

($NPV)

TOTAL COMMUNITY 
ANNUALISED COST 

($ per kL SAVED)

2007 TOTAL NPV 
PER CAPITA 

($NPV per
PERSON)

Biggenden $411,805 $2.18 $572
Bundaberg $34,046,895 $2.19 $249
Burnett $23,305,382 $2.19 $1,335
Cherbourg $1,643,150 $2.18 $822
Cooloola $27,699,502 $2.62 $344
Eidsvold12

$328,491 $1.38 $609
Gayndah7

$854,064 $1.38 $447
Hervey Bay $65,954,057 $2.29 $250
Isis $3,098,449 $2.19 $846
Kilkivan $687,367 $2.18 $655
Kingaroy $6,611,282 $2.18 $233
Kolan $1,381,870 $2.19 $1,224
Maryborough $11,647,972 $1.84 $226
Miriam Vale13

$1,102,348 $1.18 $678
Monto7

$304,335 $1.38 $231
Mundubbera $1,027,290 $2.18 $957
Murgon $5,580,679 $2.18 $1,955
Nanango $2,140,437 $2.18 $618
Perry $114,540 $2.18 $411
Tiaro $1,321,007 $2.18 $2,789
Wondai $1,675,660 $2.18 $457
Woocoo $1,667,471 $1.84 $785

WBB Region $192,604,051 $2.24 $975

12 No consideration of MP4.2 due to negative future population growth rate.
13 No consideration of MP4.2 due to existing local legislative rainwater tank installation – included in Baseline.  
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Table 5-11: Cost Effectiveness for the Preferred Scenario by former LGA (without QDC 
MP4.2)

COUNCIL
2007 TOTAL NET 
PRESENT VALUE 

($NPV)

TOTAL COMMUNITY 
ANNUALISED COST 

($ per kL SAVED)

2007 TOTAL NPV 
PER CAPITA 

($NPV per
PERSON)

Biggenden $168,842 $0.99 $235
Bundaberg $11,590,807 $1.03 $249
Burnett $6,463,033 $1.03 $370
Cherbourg $514,722 $0.99 $257
Cooloola $7,451,358 $1.19 $344
Eidsvold $327,737 $1.38 $608
Gayndah $852,105 $1.38 $446
Hervey Bay $12,954,191 $0.94 $250
Isis $1,139,279 $1.03 $311
Kilkivan $210,247 $0.99 $200
Kingaroy $2,238,802 $0.99 $233
Kolan $490,823 $1.03 $435
Maryborough $5,104,233 $1.01 $226
Miriam Vale $1,102,348 $1.18 $678
Monto $304,335 $1.38 $231
Mundubbera $397,921 $0.99 $371
Murgon $2,361,300 $0.99 $827
Nanango $803,683 $0.99 $232
Perry $36,231 $0.99 $130
Tiaro $294,336 $0.99 $622
Wondai $658,447 $0.99 $179
Woocoo $585,069 $1.01 $276

WBB Region $56,049,850 $1.01 $284

Table 5-12: Cost Effectiveness for the Preferred Scenario by Regional Council (with QDC 
MP4.2)

REGIONAL 
COUNCIL

2007 TOTAL NET 
PRESENT VALUE 

($NPV)

TOTAL COMMUNITY 
ANNUALISED COST 

($ per kL SAVED)

2007 TOTAL NPV 
PER CAPITA ($NPV 

per PERSON)

Bundaberg $61,832,597 $2.19 $898

Cherbourg $1,643,150 $2.19 $822

Fraser Coast $80,590,506 $2.23 $1,047

Gympie $28,386,869 $2.61 $1,250

North Burnett $3,040,524 $1.70 $521

South Burnett $16,008,058 $2.19 $818
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REGIONAL 
COUNCIL

2007 TOTAL NET 
PRESENT VALUE 

($NPV)

TOTAL COMMUNITY 
ANNUALISED COST 

($ per kL SAVED)

2007 TOTAL NPV 
PER CAPITA ($NPV 

per PERSON)

Miriam Vale 
(Gladstone) $1,102,348 $1.18 $678

Table 5-13: Cost Effectiveness for the Preferred Scenario by LGA (without QDC MP4.2)

REGIONAL 
COUNCIL

2007 TOTAL NET 
PRESENT VALUE 

($NPV)

TOTAL COMMUNITY 
ANNUALISED COST 

($ per kL SAVED)

2007 TOTAL NPV 
PER CAPITA ($NPV 

per PERSON)

Bundaberg $19,791,759 $1.04 $287

Cherbourg $516,106 $0.99 $258

Fraser Coast $18,922,874 $0.97 $246

Gympie $7,674,948 $1.20 $338

North Burnett $2,200,817 $1.31 $377

South Burnett $6,417,301 $1.05 $328

Miriam Vale 
(Gladstone) $1,102,348 $1.18 $678

Table 5-14: Cost Effectiveness for the Preferred Scenario by Catchment (with QDC 
MP4.2)

CATCHMENT
2007 TOTAL NET 
PRESENT VALUE 

($NPV)

TOTAL COMMUNITY 
ANNUALISED COST 

($ per kL SAVED)

2007 TOTAL NPV 
PER CAPITA ($NPV 

per PERSON)

Baffle WRP $1,102,348 $1.18 $678

Burnett WRP $82,524,328 $2.18 $857

Mary WRP $108,977,375 $2.33 $1,093

Table 5-15: Cost Effectiveness for the Preferred Scenario by Catchment (without QDC 
MP4.2)

CATCHMENT
2007 TOTAL NET 
PRESENT VALUE 

($NPV)

TOTAL COMMUNITY 
ANNUALISED COST 

WITHOUT QDC MP4.2 
($ per kL SAVED)

2007 TOTAL NPV 
PER CAPITA ($NPV 

per PERSON)

Baffle WRP $1,102,348 $1.18 $678

Burnett WRP $28,925,714 $1.06 $300

Mary WRP $26,597,823 $1.02 $267

The total community costs (NPV) vary widely across the region and are mainly affected by the 
area’s population characteristics and future growth potential. Although with higher total 
community costs, major councils will be able to distribute cost across a larger population, 
resulting in lower per capita expenditure.   The comparison of the annualised costs with and 
without MP4.2 (Table 5-12 and Table 5-13) shows that QDC MP4.2 (rainwater tank installation 
at new residential properties) has a major impact on cost efficiency, due to high expenditure for 
tank installation versus achieved water savings (rainwater tank yields). 
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5.5.3 SCENARIO ASSESSMENT – GREENHOUSE GAS EMISSION REDUCTIONS

With the Australian Government’s commitment to the Kyoto Protocol, the future emergence of a 
federal Emissions Trading Scheme and the introduction of the National Greenhouse Emission 
Reporting scheme, organisations are becoming increasingly accountable and responsible for 
managing their greenhouse gas emissions (GGE).

The implementation of demand management measures not only achieves water savings but a 
reduction in GGE due to reduced operating requirements (treatment and transport of water and 
wastewater). The installation of water efficient fixtures also contribute significantly to reducing
GGE by lowering demand on heating in a customer’s hot water system. 

Table 5-16 sumarises the reduction in GGE by reduced hot water demands for each of the 
Representative Former Councils. The estimated power cost savings are shown in Table 5-17.  
The evaluation considered different types of heating systems across the sectors. Further details 
are provided in Appendix G.  

Table 5-16: Annual Reduction in Hot Water GGE for the Representative Former Councils 
(Preferred Scenario)

REPRESENTATIVE 
FORMER COUNCIL

GGE REDUCTION 
IN 2016 (TONNES)

GGE REDUCTION 
IN 2026 (TONNES)

GGE REDUCTION 
IN 2056 (TONNES)

Bundaberg 6,197 7,387 6,822

Cooloola 3,637 3,382 3,730

Hervey Bay 6,756 8,829 10,209

Kilcoy 748 1,170 1,203

Maryborough 2,928 3,395 2,891

Miriam Vale 264 409 766

Monto 102 150 130

Total 20,631 24,722 25,751

Table 5-17: Annual Hot Water Power Cost Savings for the Representative Former 
Councils (Preferred Scenario)

REPRESENTATIVE 
FORMER COUNCIL

HOT WATER 
POWER COST 

SAVINGS 
($/ANNUM) 2016

HOT WATER 
POWER COST 

SAVINGS 
($/ANNUM) 2026

HOT WATER 
POWER COST 

SAVINGS 
($/ANNUM) 2056

Bundaberg $761,440 $913,087 $855,166

Cooloola $447,646 $422,696 $477,612

Hervey Bay $833,427 $1,104,161 $1,310,838

Kilcoy $92,159 $144,752 $150,321

Maryborough $358,873 $417,653 $358,815

Miriam Vale $33,373 $53,379 $102,118

Monto $12,405 $18,316 $15,865

Total $2,539,324 $3,074,043 $3,270,734
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To determine the GGE reductions achieved by reduced water supply operations additional 
information about the individual supply systems (i.e. details about wastewater/ water treatment 
and transfer) is required. Based on a simplified approach, it was estimated that approximately 
1.13 tonnes of GGE14 are generated per ML of potable water produced.  

Besides the savings from hot water reductions and lower operating requirements, an additional 
contribution of GGE reductions can be expected from the use of pumps on rainwater tanks. The 
additional contribution of GGE from internally plumbed rainwater tanks ranged between 48kg 
GGE/SFR/annum to 115kg GGE/SFR/annum for the Representative Former Councils.

Table 5-18 and Figure 5-5 summarise the approximate total GGE reductions achieved by the 
Preferred Scenario measures for the Representative Former Councils. This shows that water 
heating is the major contributor to GGE. Reducing the volume of hot water (e.g. lower shower 
usage) can make a significant impact on the overall carbon emissions per household. In 
addition, up to $3 Million per annum can be saved on water heating costs for the seven 
Representative Former Councils alone.   

Table 5-18: Estimated Total GGE Reductions for Representative Former Councils 
(Preferred Scenario)

REPRESENTATIVE 
FORMER COUNCIL

GGE REDUCTION 
IN 2016 (TONNES)

GGE REDUCTION 
IN 2026 (TONNES)

GGE REDUCTION 
IN 2056 (TONNES)

Bundaberg 6,814 8,032 7,495

Cooloola 4,028 3,851 4,507

Hervey Bay 7,549 9,956 12,223

Kingaroy 1,095 1,564 1,656

Maryborough 3,031 3,494 2,989

Miriam Vale 260 390 716

Monto 110 161 141

Total  22,888 27,448 29,727

The total GGE reductions of 29,000 tonnes GGE per annum is equivalent to the annual 
emission of over 5,400 cars (based on average medium sized car emissions of 0.2115 kg CO2/ 
km and annual mileage of 25,000 km). Considering a carbon offset price of $19 per tonne
(based on recent carbon price transaction between AGL and Westpac), this would result in an 
annual saving of up to $551,000. In addition, up to $3 million per annum can be saved on water 
heating. 

14 Based on average per unit GGE from the National Water Commission, “National Performance Report”, 2005/06.
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Figure 5-5: Total GGE Reductions for Representative Former Councils (Preferred 
Scenario)
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6. ASSESSMENT OF DEMAND TARGET OPTIONS

One of the most important and often overlooked steps in any demand management strategy is 
regular monitoring and review. This section of the report details the process for developing
demand targets for the WBB region, which can be used for the purpose of annual 
benchmarking.

6.1 COMPARISON OF OPTIONS

When setting water consumption targets for a region there are a range of Key Performance 
Indicators (KPI) or water efficiency goals that could be adopted. Total per capita consumption, 
residential per capita consumption and the total percent of water savings are typically used for
water consumption targets. Issues related to the use of KPI’s such as the widely variable
existing water consumption behaviour and future demographic characteristics need to be 
considered.

Consideration was given to setting of usage goals in a range of ways as follows:

 Regional Total Per Capita Usage (L/person/day) - Within the WBB region, total per 
capita consumption ranges from 300 to 1,300 L/Capita/Day. This KPI is heavily affected 
by the water consumption of local non-residential businesses.  For example the former 
Murgon Shire Council has a residential demand of 277 L/Person/Day is consistent with 
many other shires.  On the other hand, the total per capita is the highest in the region at 
1,285 L/Capita/Day, due to a large abattoir located within the shire.

 Water Savings (%) Goal - Total percentage savings has often been used as a surrogate 
for monitoring the success of a demand management program.  However this approach
is highly dependent on the long term demographic forecast and proportion of residential 
versus non-residential development. Within the WBB region, the total percent saving
ranges from 7 % to 23 % in 2056. This is because an area with significant future 
development can achieve a much higher total percent savings figure (as the new 
building stock will be more efficient due to the impacts of programs such as QDC 
MP4.1, QDC MP4.2, WELS) than a region that with little future development. 

 Sectoral Usage Goals (e.g. a residential goal, a commercial gaol, a public sector goal 
etc.  An additional goal could be adopted for water losses in the form of the 
Infrastructure Leakage Index (ILI as per the IWA methodology)). Such an approach is 
difficult to monitor and confusing to report against due to significant variation in demand 
from year to year.

 Residential Sector Goal only (L/person/day) - Residential consumption is another KPI
used for monitoring the impacts of IUWM strategies, and is effective in comparing 
different regions with different climate and demographic characteristics. This is 
because many of the basic water consuming behaviours of the standard household are 
dependent on typical human behaviour and not on external influences.  Climate does 
have a significant impact, however the extent of variability depends on the size of the 
region.

Usage goals must be relatively easy to understand, monitor and report.  The use of a range of 
goals for various customer sectors is difficult due to the extensive data required to set the goal.  
Non-residential sector water usage is as variable as the commercial activity of each business.  
When the low level of water usage in the non-residential sectors across the region is considered 
(24% of total demand distributed over 5 sectors) together with the difficulty of setting and 
regularly evaluating such a goal, it is obviously that this is not a practical approach.

It is therefore suggested that the water usage goal take the form of a residential water usage 
goal as adopted in SEQ.  Three different options could be considered:
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 Community (or Water Supply Scheme) Usage Goal – This type of target would be 
easiest to implement as the data collection, analysis and forecasting has been 
completed at this level. However due to the council amalgamations that occurred in 
March 2008, this level of target would be difficult to manage in the future.

 Regional Council Usage Goal – This approach would allow the individual regional 
councils to take ownership of achieving the goal and would encourage accountability 
within the community. A concern over this level of target is that within the WBB region 
there would be seven different targets, which could create issues within the community 
through miscommunication as there could be multiple targets reported in the regional 
media. 

 WBB Regional Usage Goal –This approach would provide a common usage goal for 
the entire region minimising the potential for miscommunication.  The South East 
Queensland Water Strategy has adopted this approach which is very useful when 
regular reporting to the community by a single entity.  Such an approach may however 
lead to equity issues within the region, with those councils with significant growth (i.e. 
Fraser Coast Regional Council) being able to achieve much higher savings with a lower 
level of effort compared to councils with minimal growth.

It is recommended that two approaches to goal setting be considered for the WBB region:

 a regional residential sector usage goal; and

 a Regional Council residential sector usage goal.

The use of a regional usage goal would provide consistency with the approach adopted in SEQ, 
providing monitoring and reporting on regional progress. Implementation would adopt a 
stepped usage goal approach with the goal reducing each ten years. Such an approach is likely 
to be more effective, as it will encourage the early and ongoing development of demand 
management programs within the region. This will allow the success of the program to be 
continuously monitored, and if necessary some programs brought forward or deferred to ensure 
the region’s targets are met at an appropriate cost to the community. 

As indicated in Table 5-8, residential water consumption at 2056 ranges from 171 L/Person/Day 
to 555 L/Person/Day with an average of 224 L/Person/Day.  However the majority of the 
population resides in areas with an average demand at 2056 of between 171 L/Person/Day and 
274 L/Person/Day.  This range indicates that a regional goal, whilst useful for reporting 
purposes, is not be practical for some areas, especially those with high existing residential 
demand and low population growth (i.e. North and South Burnett).  Therefore the Regional goal 
would need to be combined with the Regional Council goals, which can also be implemented 
using a stepped approach.

6.2 SUGGESTED WATER USAGE GOALS

Based on the discussion above, and the analysis undertaken for this study, it is suggested that 
stakeholders consider the use of a stepped residential per capita consumption usage goal for 
the region as per the following:

 240 L/Person/Day by 2016

 230 L/Person/Day by 2026.

The WBB regional residential goal would represent the “weighted average” response to the 
Preferred Scenario for the region, as illustrated in Figure 5-4.  Achievement of this goal requires 
each of the regional councils to implement a range of measures in accordance with the 
preferred scenario or similar measures. 
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Regional councils would gauge their progress against an individual residential per person water 
goal based on their preferred scenario. Table 6-1 summarises the residential per person
consumption for each of the regional councils and their respective achievable residential water 
use.

Table 6-1: Achievable Residential Water Usage for the Regional Councils (L/Person/Day)

REGIONAL
COUNCIL

BASELINE PER 
CAPITA  

CONSUMPTION 
FOR 2007

MANAGED 
DEMAND 

FORECAST
FOR 2016

MANAGED 
DEMAND 

FORECAST 
FOR 2026

MANAGED 
DEMAND 

FORECAST 
FOR 2056

Bundaberg 289 260 258 264

Cherbourg 329 300 298 309

Fraser Coast 261 225 208 200

Gympie 230 190 181 173

North Burnett 342 330 344 346

South Burnett 266 250 250 259

Miriam Vale
(Gladstone) 198 175 169 172

WBB Region 270 237 228 224
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7. KEY RISKS AND SENSITIVITIES

The following issues have been identified as the major risks to the realisation of the managed 
water needs forecasts. The issues are listed in order from perceived highest to lowest risk (of 
these major risks). There are numerous other minor risks associated with the forecasts.

 The accuracy of the population projections used;

 The impact of delayed implementation of IUWM policies and  the assumed rate of new 
lot approvals whilst these policies are being formulated.

 The assumed uptake or penetration rates of the non-mandatory measures included in 
the preferred scenarios;

 The success of the System Leakage Management Plans in realising water loss 
reduction;

 The projected shrinking of household size continues as forecast;

 The ongoing rate of non-residential demand growth, relative to population growth. 
Coupled with this is the ability to maximise opportunities for non-residential source 
substitution;

 The modeled understanding of market share of water efficient fixtures and fittings along 
with the end use breakdown of demand across different customer sectors; and

 The extent to which demand rebounds following lifting of water restrictions.
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8. CONCLUSIONS

The report concludes that:

 The current population serviced with town water in the WBB region is 197,574. This is 
expected to grow to 278,333 by 2026 and 380,811 by 2056. Major growth areas in the
WBB region are Fraser Coast Regional Council, Gympie Regional Council and 
Bundaberg Regional Council.

 Water use in the region is predominantly for residential use at 74% of total demand, 
with the commercial / tourist sector at 9%, industry at 6% and public / irrigation at 9% 
and other at 2%.

 Without demand management being further investigated and implemented, the WBB 
region demand will increase from 31,900 ML/annum in 2006/07 to 44,000 ML/annum by 
2026 and 61,000 ML/annum by 2056.

 Through the implementation of the demand management measures identified in the 
Preferred Scenario the region is forecast to save 13% by 2026 and 16% by 2056 
resulting in a water demand of 38,200 ML/annum by 2026 and 51,200 ML/annum by 
2056. In comparison, these savings are slightly lower than the medium savings scenario 
results in SEQ with proposed water savings of 18 % by 2026 and 21% by 2056.  The 
difference is a result of centralised implementation of water efficiency programs and the 
high residential growth within the SEQ Region.   

 The total community Net Present Value of the Preferred Scenario is $192,604,05 with 
an annualised cost of $2.24/kL of water saved.  These costs are shared by state 
government, local regional councils (e.g. rebate programs and educational initiatives)
and customers. 

 One of the most substantial components of the scenario is the Queensland 
Development Code’s MP4.2. It represents 36% of the average annual water savings 
and 70% of the total community investment. Without QDC MP4.2 the total water 
savings are reduced from 5,915 ML/annum to 4,005 ML/annum in 2026 and from 9, 826 
ML/annum to 5,463 ML/annum in 2056. The total community annualised cost without 
the MP4.2 component is $1.01/kL compared to $2.24/kL.

 The savings for individual regional councils vary substantially due to the variability of 
future demographic characteristics and historic water use behaviours are key 
components in the development of savings profiles.

 The implementation of demand management measures will reduce GGE within the 
region. Assessments showed that a total of more than 29,000 tonnes GGE per annum 
can be reduced for the seven Representative Former Councils alone. This is equivalent 
to the total annual emission of over 5,400 cars. Considering a carbon offset price of 
$19 per tonne this would result in an annual saving of up to $551,000. In addition, up to 
$3 million per annum can be saved by customers as a result of reduced water heating. 
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9. RECOMMENDATIONS

9.1 PREFERRED SCENARIO

As part of the WBBRWSS, the seven Representative Former Councils were analysed in detail 
to customise a future demand management program, referred to as the Preferred Scenario. The 
Other Former Councils within the region were aligned to a specific Representative Former 
Council’s Preferred Scenario based on their existing demographic, climate and water 
consumption characteristics. It is recommended that the Preferred Scenarios are adopted, 
investigated and implemented by the councils and water service providers within the region.

9.2 WATER USAGE GOALS

Across the WBB region there is significant variability in existing water consumption and future 
demographic forecasts.  The development of water usage goals is a key step to enable councils 
to identify the effort required to ensure the future efficient use of water. 

It is suggested that the approach is to adopt a regional goal for the residential demand for the 
entire WBB region.  For example a stepped residential per capita consumption could be set for 
the region as per the following:

 240 L/Person/Day by 2016

 230 L/Person/Day by 2026.

These overall goals could be achieved by each Regional Council managing residential water toi 
achieve the goals as outlined in Table 9-1.

Table 9-1: Achievable Residential Water Use for the Regional Councils (L/Person/Day)

REGIONAL
COUNCIL

BASELINE
CONSUMPTION 

FOR 2007

MANAGED 
DEMAND 

FORECAST
FOR 2016

MANAGED 
DEMAND 

FORECAST 
FOR 2026

MANAGED 
DEMAND 

FORECAST 
FOR 2056

Bundaberg 289 260 258 264

Cherbourg 329 300 298 309

Fraser Coast 261 225 208 200

Gympie 230 190 181 173

North Burnett 342 330 344 346

South Burnett 266 250 250 259

Miriam Vale
(Gladstone) 198 175 169 172

WBB Region 270 237 228 224

It is noted that areas with high population growth (e.g. Gympie and Fraser Coast) will be able to 
lower residential demand significantly due to the impact of new residential development 
legislation. In addition some areas are predicted to have an increase in water demand from 
2026 to 2056 due to increases in discretionary use which are assumed to occur over the life of 
the strategy.
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Use of a regional target for non-residential sectors is not inappropriate due to the diversity of 
non-residential water use across both the sectors and council areas.  However, Regional 
Councils should liaise with major non-residential water users as part of the implementation of 
statewide Business Water Efficiency Program.  Where water use in non-residential sectors is 
significant, the council should adopt the Water Efficiency Management Plan approach to 
achieving water efficiency.

9.3 MONITORING AND REVIEW

It is recommended that councils develop or continue existing consumption monitoring programs, 
to investigate the impacts of the implementation of the Preferred Scenario on water 
consumption. 

The monitoring program will assist the councils in understanding the success of the Preferred 
Scenario and identify sectors within their community that are responding well or not responding 
to the demand management program. This will also allow the Councils to report on their 
progress in achieving the water consumption demand targets recommended.

A review of the WBBRWSS will be required when the monitoring program identifies major 
changes within the water use behaviours within the region, such as the opening or expansion of 
a major non residential user, or a significant revision to the population forecasts.

9.4 CUSTOMER BILLING INFORMATION

With the recent council amalgamations, the process of streamlining and integration of several 
different systems will require review. It is recommended that the councils integrate their 
customer billing systems to follow current Australian best practise, including:

 Definitions of Land Use Codes into a consistent form such as the Valuer-General code 
or similar.

 Identification of master meters and sub meters on community title schemes or similar; 
and

 Improvement in the metering of unbilled demand such as parks and gardens.
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APPENDIX A

INDIVIDUAL COUNCIL TECHNICAL 
MEMORANDUMS
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Individual documents for the following Councils are provided in electronic format on the CD 
provided to SMC members:

Biggenden Shire

Bundaberg Shire
Burnett Shire
Cooloola Shire
Eidsvold Shire
Gayndah Shire

Hervey Bay City Council
Isis Shire
Kilkivan Shire
Kingaroy Shire

Kolan Shire
Maryborough City Council
Miriam Vale Shire
Mundubbera Shire
Murgon Shire

Nanango Shire
Perry Shire
Tiaro Shire
Wondai Shire

Woocoo Shire
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APPENDIX B

BACKGROUND INFORMATION ON THE DEMAND 
SIDE MANAGEMENT DECISION SUPPORT 
SYSTEM
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The MWH “Demand Side Management Decision Support System” (DSS) tool was used for 
demand forecasting.  This tool is designed for assessing baseline water needs forecasts as well 
as evaluating various demand management, water use efficiency or source substitution (e.g. 
rain water tanks or recycled water) measures. The DSS was originally developed as a part of 
the study into improving water efficiency in Queensland’s urban communities for the 
Queensland State Government Department of Natural Resources and Mines in 2000.

The end use model utilises both ‘top down’ and ‘bottom up’ information to arrive at a current 
breakdown in use as shown in Figure B1.  A Baseline scenario is built up for existing accounts 
from and calibrated with the various data sources outlined in Figure B1.  Each customer sector 
(including all residential and non-residential sectors and non revenue water) is driven by a 
starting daily per account demand which is selected after consideration of the historical trend 
tracking analysis.

There are numerous assumptions and processes used within the end use model to provide an 
accurate model of the water use. The key underlying processes can be divided into two groups; 
those which drive the overall demand per capita up, and those that drive the overall demand per 
capita down.

The general ‘calibration’ process for the first year of the forecast followed in compiling the model 
entails:

 Entry of typical end use breakdown of internal and external uses in residential accounts, 
differentiating between new and existing accounts;

 Entry of the starting point per account daily demands;

 Entry of population forecasts across the different sectors and people per account 
forecasts;

 Confirmation of a suitable breakdown between external and internal use given the 
residential consumption and the number of people per account;

 Addition of the selected non revenue water starting percentage;

 Compilation of a ‘bottom’ up based total water production value by summing the 
consumption and the non revenue water; and,

 Comparison of the bottom up water production figure with the top down observed and 
climate corrected water production figures obtained from the historic trend tracking.  
Adjustment of parameters where necessary and warranted.
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Figure B1: Typical Information Used to Develop the End Use Model

B.1 DEMAND DRIVERS

There are numerous assumptions and processes used within the end use model to provide an 
estimate of future water use. The key underlying processes can be divided into two groups: 
those which drive the demand per capita up; and those that drive the demand per capita down.  

The key processes which drive the overall demand per capita up are as follows:

 Household size trends in dwelling occupancy. A dwelling occupancy model has been 
used to reflect decreasing household sizes. According to PIFU15 the majority of
household growth will be in one-person or two-person households, resulting in the 
average Queensland household size declining from 2.6 persons per household in 2001 
to around 2.3 persons per household by 2026; and

15 Household Projections – QLD Local Government Areas 2007
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 It is assumed that the consumption from discretionary end uses will increase by 40% 
within the period of 2006 to 2056. Discretionary usage is defined as usage not 
controlled by fixtures, and includes external usage, or the use of dishwashers, baths, 
spas or pools associated with lifestyle changes.  Work recently undertaken in Brisbane 
and Sydney has identified strong income elasticities of demand in single family 
residential consumption.  Recent research undertaken for the Water Services 
Association of Australia 16 (WSAA 2005) has suggested that falling household sizes and 
resulting increases in domestic water use per capita will put upward pressure on 
demands.  Other research by the Australian Bureau of Statistics in Sydney 17 (ABS 
2003) suggested that indirect water use (which is the amount of water consumed in the 
manufacture and supply of the goods and services used by a household) increased with 
increasing household income.

The key processes which drive the overall demand per capita down are as follows:

 The anticipated ‘natural’ conservation resulting from replacement of inefficient fixtures 
and fittings over time; 

 The Queensland Development Code Part MP 4.1, MP 4.2 and MP 4.3, which was 
introduced on 1 January 2007.  This requires sustainable measures to be used in all 
new Single Family and Multi-Family Residential housing;

 The Water Efficiency Labelling and Standards (WELS) Scheme which is designed to 
encourage the use of water efficient appliances in residential and commercial 
environments. WELS currently applies to washing machines, dishwashers, toilets, 
showers, taps and urinals and to commenced on 1 July 2006; and

 The introduction of state wide measures, including rebate and retrofit programs (i.e. 
replacement if inefficient fixtures and fittings), education programs, system leakage 
management programs, source substitution measures (i.e. installation of rainwater 
tanks and/ or recycled water systems) and non-residential water efficiency programs 
(i.e. BWEP).   

B.2 END-USE BREAKDOWN

End-use based demand forecasting is an emerging field that relies on many small assumptions 
to build up a big picture.  As such, a review of recent end use studies was conducted in order to 
determine a set of ‘best available’ end use assumptions for the WBBRWSS.

The applicability of the data gained in any end-use study must be weighed by examining the 
following factors:

1. Location of study region

2. Length of study period

3. Demographic and socio-economic nature of study region

4. Climate of study region

5. Technique used for data collection (eg. Phone survey, data logging )

6. Sample size

7. Confidence intervals (if available)

16 Water Services Association of Australia (WSAA), “The Impact of Demographic Change and 
Urban Consolidation on Domestic Water Use”, 2004;
17 Australian Bureau of Statistics (ABS), “Year Book Australia”, 2003;
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The end-use studies which have been examined with the above factors in mind are:

 “Residential End Uses of Water Study”. American Water Works Association 
(AWWA)(USA)

 “Domestic Water Use Study”. Michael Loh, Peter Coghlan  for Water Corporation 
Western Australia (PERTH) 1998-2001

 2003/2004 Yarra Valley Water (YVW) end use studies;

o 2003 Appliance Stock and Usage Patterns Survey; and,

o 2004 Residential End Use Measurement Study.

The most recent and geographically closest end use study is was completed by Yarra Valley 
Water in 2004.  This study also is noteworthy due to its sound methodological setup.  One 
limitation with the study was a relatively small sample size (100 houses in measurement stage 
of study, compared to 244 single and multi residential households measured in Perth.  The 
other limiting factor was that the measurement stage focused entirely on single family dwellings 
and hence covered a relatively higher than average household size.  Results from this study 
have been the major influence on values chosen but have been modified by making a number 
of additional assumptions where it was deemed necessary.

One very useful end use modelling input that was determined during the YVW study was the 
link between household size and per capita water use.  The results clearly showed increasing 
per capita use with decreasing household size.  The results of the measurement study gave a 
per capita indoor total of 169L/Person/Day.  This is for an average household size in the 
measurement stage of 3.1.  When this is factored to reflect an average household size across 
the YVW customer base it equates to 178 L/Person/Day.

For both the Perth and YVW studies, the study period coincided with a period of drought and 
water restrictions.  Although indoor use is less influenced by climate and water restrictions than 
outdoor, surveys have shown that people also reduce their indoor use during periods of 
restrictions.  For this reason, the results of both studies represent a lower than average indoor 
use total.  

A second factor which will play a part in any study of end use is the problem of participants 
being a ‘self-selecting sample’.  This means that the way that participants use water is not 
representative of how people use water on average, because they are already more water 
conscious than average and hence uses less water than average.  This was evident in the 
evaluation of the “Every Drop Counts Residential Retrofit Program” (Beatty, K. et al 2005).  The 
participant group in this program used consistently less water than the control group before the 
retrofits occurred in all four billing quarters.  This difference was in the order of 5%. 

Given the two factors above, the overall average per person indoor consumption figure used in 
the WBBRWSS has been set higher than the figure derived from YVW (unless specific 
consumption data suggests otherwise).  A number of factors used to estimate the total indoor 
use per person vary significantly from those estimated in YVW.  These main differences are:

1. Shower frequency.  The measurement stage of YVW recorded an average frequency of 
use of 0.85 showers per person per day (in a sample size of 100).  The survey stage 
recorded 1.0 showers per person per day (in a sample size of 840).  A figure of 0.9 has 
been used in The Project models as the lower figure from the YVW study is likely to be 
significantly influenced by the disproportionate number of children under twelve in the 
houses in the YVW measurement stage.
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2. Toilet usage.  The measurement stage of YVW recorded and average of 4.2 flushes per 
person per day.  It is likely that this was influenced by the higher household size of this 
group (more likelihood of young children and parents being present in the house during 
the whole day).  The YVW report suggests that a figure of 3.8 flushes per person per 
day would be reasonable when extrapolating to their entire customer base.  Given that 
Queensland household size lies somewhere between these two figures, a figure of 4.0 
flushes per person per day has been chosen for residential toilet use for the study.

3. Proportion of currently installed water efficient appliances.  Queensland has higher 
proportions of water efficient shower heads than Victoria but lower proportions of dual 
flush toilets (Wilkenfeld et al, 2003).  Queensland also has higher proportions of non-
automatic washing machines but lower proportions of front loading washing machines 
(ABS, 2002).  These differences have been considered in the bottom up estimate of 
internal end-use for the study.  

B.3 BUSINESS AS USUAL PROPAGATION OF WATER EFFICIENT FIXTURES AND 
APPLIANCES

Appliance ownership figures for dishwashers, washing machines and toilets show that there is a 
natural tendency for more water efficient fixtures and appliances to increase in popularity 
(George Wilkenfeld and Associates, 2003).  This trend towards increasing appliance efficiency 
is anticipated to continue into the future and will result in changes in household water use per 
account. 

Typical estimates of the impact on usage (prior to WELS and QDC) are shown in Figure B2 to
Figure B4.  WELS and the QDC will further increase the uptake of water efficient fixtures and 
appliances, particularly showerheads and washing machines.

Figure B2: Forecast Toilet Installation
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Figure B3: Forecast Shower Installation
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Figure B4: Forecast Washing Machine Installation
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SECTOR MEASURE DESCRIPTION

Education Publications:  Newspaper, 
TV, Radio

The Local and/or State Government would set up both a 
public education and school education program to 
encourage water conservation and provide information on 
demand management techniques.

Education Presentations: Tables, 
booth

The Local and/or State Government would provide 
presentations to interested community groups and in public 
places such as shopping malls.  This measure may be 
combined with others.

Education Tourist based Education 
Program

The Council would develop an education program focussed 
at targeting short term tourists, particularly during the high 
season. This could include the retrofit of hotel, motels, 
caravan parks and resorts to efficient fixtures and the use 
of marketing material to encourage the sustainable use of 
water. 

Education Train landscape 
managers

The Council would provide a free workshop to train 
landscape managers on the amount of water necessary for 
irrigation; and the importance and potential savings from 
water conservation and using native or low water-using 
plants.  The Council would provide audits of the landscapes 
accompanied by the landscape managers as a training 
device.

Education Community events

The Council would encourage and organize community 
events such as participating with teachers to develop 
school plays on water conservation that are then presented 
to the public. 

Education Demonstration Gardens
The Council would donate a portion of land to create a 
demonstration garden displaying living examples of low 
water-using gardens and landscaping.

Education School Based Education

The Council would provide school conservation programs 
with workbooks and presentations; teaching materials and 
other educational tools to teach the students the 
importance of conserving water.  

Education Plumber Education The Council will borrow and utilise the Queensland 
WaterWise training materials for plumbers.

General Permanent Low Level 
Restrictions

Permanent low level restrictions aimed at encouraging the 
sustainable use of water in the garden, i.e. watering days 
and times (late afternoon/early morning).  

General Conservation Based 
Pricing Structure

Conservation pricing structured so that low volume users 
will pay less on average per kL of water than those at 
higher volumes.  Structures such as inclining block tariffs 
could be implemented whereby 0 – 500 kL is at X cents/kL, 
501 – 1000 is at Y cents/kL, /1000 is at Z cents/kL.

General Shorter Billing Cycle Increase the billing cycle to monthly or bi-monthly, so the 
issue of water use is more prominent to customers.

General 
Volumetric Wastewater 
Charging Pricing Structure 
for Non Residential

The state would introduce mandatory volumetric waste 
water charging for commercial and industrial accounts. The 
scheme would be developed to encourage water 
conservation by the non-residential accounts.
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SECTOR MEASURE DESCRIPTION

General Pressure and Leakage 
Management Program

Local councils are given a target to reduce their network 
losses by implementing a pressure and leakage 
management program.  This could include installation of 
pressure managed areas or an active leak control 
programme. 

General Time of Use Metering and 
Pricing

Smart meters are installed and pricing structures revised to 
charge on a seasonal and/or time of day rate.

Non Residential BWEP Statewide

Funding available to assist businesses to save water.  
Subsidy applies in two ways – rebates for toilets and 
showerheads and payments on a project basis for other 
projects.  Currently program to go until mid 2009, with 
extensions possible depending on uptake and state 
budgeting.

Non Residential Dual Metering for 
landscape use

Council will install a secondary meter on non residential 
properties to measure external water use only.

Non Residential Cooling Tower Audit / 
Meter Installation

The Council would provide a water audit of hotel cooling 
towers to determine the type of fixtures and practices being 
used to operate and maintain the air conditioning system.  
The auditor would provide the results of the audit and 
recommendations for conservation

Non Residential Urinals - Regulation A policy to mandate the installation of 4 Star or greater 
urinals in all new buildings.

Non Residential Public Building Retrofit 
(Showers, taps, leaks)

Council would pass a regulation that required all Council 
owned and leased buildings to be retrofitted within a 
specified time (five years).  Retrofitting would include 
toilets, showers, taps, urinals and other fixtures to be 
determined.  

Non Residential Water Efficiency 
Management Plans

The expansion of the Water Efficiency Management Plan 
program to the whole of Queensland. The goal of this 
program is to reduce water use by business by 25%, 
through audits programs to identify potential efficiency 
gains.

Non Residential School Building Retrofit 
(Showers, taps, leaks)

Council would provide materials, training and technical 
assistance to implement the WaterWise school program in 
area schools.  

Non Residential Urinals Retrofit / Rebate 
(4 Star or better)

The State Government and Local Council would introduce 
a retrofit and/or rebate scheme to upgrade all existing 
urinals to 4 Star or better.

Non Residential Irrigation Control / 
Management

The State would introduce guidelines/policy regarding the 
amount and type of irrigation that non residential properties 
are to target through the year.

Non Residential Sub-metering (new 
shopping centres)

The State would introduce a policy that all new shopping 
centres must have individual sub-meters, to allow for direct 
customer billing.

Non Residential
Change water-cooled ice 
makers to air-cooled 
models

The Council would conduct an audit and provide 
information encouraging restaurants to change from water-
cooled icemaker compressors to air-cooled ice makers.  

Non Residential Landscape Regulations 
for Commercial

The Council would draft and encourage adoption of a 
Council regulation to require landscaping of new non-
residential properties to use only native or water conserving 
species.  
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SECTOR MEASURE DESCRIPTION

Non Residential Irrigation Audit

The Council would provide outdoor audit of top water-using 
public landscape facilities.  The auditor would determine 
how irrigation practices are undertaken, present the results 
of the audit, and provide recommendations for the facility to 
conserve water including irrigating during appropriate 
times, not irrigating upon pavement and use 
evapotranspiration programs, if available

Non Residential Landscape Water 
Budgets for Commercial

The Council would provide each large irrigation customer 
with a monthly irrigation water budget.  The budget would 
account for landscape type, landscape area, irrigation 
method, and reflect the normal monthly climate.  

Non Residential Swimming pool education, 
leak detection and repair

The Council would conduct a leak detection audit for all 
public swimming pools and offer recommendations on how 
to save water and therefore, money.  The Council would 
detect leaks and repair them.

Non Residential Council departments to be 
given water saving goals

The Council would send a monthly statement to all Council 
departments and assign a goal to reduce water usage by 
10 to 20% to each department.  This would provide an 
incentive for each department to use water-efficiently and 
not waste it.

Non Residential
Hire landscape architect 
to design/redesign 
efficient landscapes

The Council would create and encourage adoption of an 
regulation or regulation requiring the services of a trained 
landscape architect to approve the design of new large 
landscapes for water efficiency.

Non Residential Minimise turf and narrow 
strips of turf areas

The Council would create and encourage adoption of an 
regulation or regulation specifying the maximum amount of 
turf, especially narrow strips of turf

Non Residential Promote native plants
The Council would create a Xeriscape garden 
demonstrating native or low water-using plants could be 
planted in landscapes of all new non-residential properties.

Residential WELS - Information / Star 
Rating

The Water Efficiency Labelling Standards scheme was set 
up to assist in the purchase of water efficient appliances 
and fixtures. 

Residential

MP4.1 - Fixture 
Regulation on All New 
Residential Buildings and 
bathroom renovations

The State introduced a policy to ensure that all new 
residential properties, and when a properties undergoes 
significant renovations that the showerheads and tap 
fixtures are water efficient.

Residential MP4.1 - Pressure Control
The State has introduced a policy that require pressure 
regulators on all new homes in high pressure areas (>500 
kpa) – where there are no PMAs

Residential State Rebate - Pool 
Covers

A rebate from the State Government for a pool cover, as 
per the existing rebate, assumed to exist until June 2009. 
The uptake rates will be based on existing information from 
the Waterwise Rebate program.  

Residential State Rebate - Dual Flush 
Toilet

A rebate from the State Government for a dual flush toilet, 
as per the existing rebate, assumed to exist until June 
2009. The uptake rates will be based on existing 
information from the Waterwise Rebate program.

Residential State Rebate -
Showerhead

A rebate from the State Government for a low flow 
showerhead, as per the existing rebate, assumed to exist 
until June 2009. The uptake rates will be based on existing 
information from the Waterwise Rebate program.
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SECTOR MEASURE DESCRIPTION

Residential State Rebate - Washing 
Machines

A rebate from the State Government for a 4 star washing 
machine, as per the existing rebate, assumed to exist until 
June 2009. The uptake rates will be based on existing 
information from the Waterwise Rebate program.

Residential State Rebate - External 
landscaping rebates

A rebate from the State Government for specific external 
garden products, as per the existing rebate, assumed to 
exist until Dec 2008. The uptake rates will be based on 
existing information from the Waterwise Rebate program.

Residential Sub-metering (new multi 
unit developments)

Council would rescind any regulations that prohibited sub-
metering of multi-family buildings.  Sub-metering would be 
encouraged through water audits and direct mail 
promotions to building owners.

Residential
Insulated Hot Water Pipes 
for all New Detached 
Dwellings

The State would expand its MP4.1 to mandate the 
insulation (lagging) of all new hot water pipes within 
detached dwellings.

Residential Residential Retrofit 
Program

The Home Waterwise Retrofit Program would be expanded 
to the whole of Queensland.  Providing a low flow 
showerhead, 2 tap flow restrictors and fix up to 2 leaks for 
residential properties.

Residential Residential Water Audits

The State would introduce a program to provide subsidised 
residential water audits by plumbers (or other licensed 
professional), giving the home owner onsite specific advice 
on how to save water and increase efficiency around home.

Residential Retrofit-on-Resale

The State would introduce a policy that a low flow 
showerheads, dual flush toilets and low flow taps are 
installed before sale of a home. The program could be tied 
to the stamp duty process. Potential extensions of the 
program could include and internally plumbed rainwater 
tank.

Residential
Irrigation System Moisture 
Sensors on automatic 
systems

The Council would distribute these devices free to 
homeowners who would install them instead of rain shut-off 
devices.

Residential Award Program for 
Efficient Designs

Council will give an annual award to the homebuilder with 
the most water efficient design.  The award will be 
prestigious and highly publicised.  The council will publish 
guidelines on water efficient design criteria.

Residential Residential Water Saving 
Kit

A mailout of a kit containing washers, cistern weights and 
advice on how to reduce water use inside the home to all 
residential accounts. Also could be released via a 
newspaper i.e. the 4 min shower timers.

Residential
Conduct Plumbing Repair 
Workshops for 
homeowners

The Council could provide a brochure and workshops to 
train homeowners on how to repair leaking household taps.

Residential
On demand recirculating 
hot water systems for all 
New Attached Dwellings

An extension of QDC to require all new attached dwellings 
to install on-demand recirculating hot-water systems.

Residential Outdoor Tap Timers

Council will make tap timers widely available in the Council 
area.  They will use giveaways at community events, in-
store promotions including credits on bill, coupons in the 
water bill, etc…

Residential
Plant Labels, Xeriscape 
education and staff 
training at retail centres

Council will work with nurseries to tag plants that are low 
water use.  Plant labels can be designed to be a bright 
colour (such as orange) and have the state flower on it
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SECTOR MEASURE DESCRIPTION

Residential Landscape Use Efficiency 
Education

The Council would provide information for planting water-
efficient landscaping, including avoiding strip turf sections 
that are difficult to water-efficiently and using native plants 
that do not require supplemental watering.  Information 
would be provided in brochures with the water bill, or 
mailed.  Informational displays at the Council offices and 
nurseries could also be provided.  The Council would 
sponsor a Xeriscape garden and use it for homeowner 
education.

Residential Landscape Regulation 
(multi-family only)

This measure would require the use of low-water-using or 
native plants for landscaping purposes.  Proof of 
compliance would be necessary to obtain a water 
connection permit on all new multi-family projects.

Residential Display Home Landscape 
Control

Council would pass a regulation that specifies that at least 
half of the display homes would be landscaped according 
to Xeriscape principles.  Information on Xeriscape would be 
given to new homebuyers.

Residential Water Waste Regulation
The Council would pass a regulation or enforce an existing 
regulation against wasteful water use, such as allowing 
water from sprinklers to run onto the sidewalk.

Residential Lawn Buy Back

Council will offer to buy back turf from homeowners at a 
suitable price (such as $0.25 per square metre, up to $200 
per house).  The offer would be made to homeowners 
planning re-landscaping according to Xeriscape principles.

Residential
Landscape requirements 
for new homes (turf 
limitations / regulations)

Require the use of low water using or native plants for 
landscaping purposes.  Proof of compliance would be 
necessary to obtain a water connection on all new 
residential projects.  Non-compliers would face a surcharge 
on their water bill until they complied.

Residential New Home Points 
Program

New buildings would install demand management plumbing 
and landscaping fixtures.  Each conservation device would 
be worth a certain number of points, as decided by the 
Council.  Similar to BASIX in NSW.

Residential Home Leak Detection and 
Repair

The Council or private contractor would audit multi-family 
residences solely to determine whether and where leaks 
are occurring on the premises.  The Council or private 
contractor would then provide a plumber to the customer to 
repair leaks.  Contractor would arrange to be paid from the 
savings in the utility bills (performance contracting).

Residential Evaporative Air 
Conditioner Audits

The State would introduce a policy that if a property had an 
evaporative air condition unit, that upon sale or major 
renovation it would require a water efficiency audit by a 
licensed plumber.

Residential Local Government Rebate 
- Showerhead

A rebate from the Local Government for a low flow 
showerhead, as per the existing rebate, assumed to start in 
2010 and continue until 2015. The uptake rates will be 
based on existing information from the Waterwise Rebate 
program.

Residential Local Government Rebate 
- Washing Machine

A rebate from the Local Government for a 4 star washing 
machine, as per the existing rebate, assumed to start in 
2010 and continue until 2015. The uptake rates will be 
based on existing information from the Waterwise Rebate 
program.
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Residential Local Government Rebate 
- Rainwater Tank

A rebate from the Local Government for a 5kL rainwater 
tank that is connected internally, as per the existing rebate, 
assumed to start in 2010 and continue until 2015. The 
uptake rates will be reduced from existing rates as the 
program has undergone changes in at the beginning of 
2008.

Source Sub
MP4.2 - Source 
Substitution for all New 
Residential Properties

The State has introduced a policy that all new residential 
buildings (Class 1 and 2) must have an internally and 
externally connected rainwater tank to substitute potable 
water. The rainwater tank could be replaced by another 
source of source substitution, i.e. dual reticulation or 
greywater.  Additional end uses can be specified by the 
Local Government.  Targets are specified for each council.

Source Sub
MP4.3 – Source 
Substitution for all new 
commercial buildings

The State has introduced a policy that all new commercial 
buildings must have either a rainwater tank, other storage 
tank (recycled water) or a greywater system.  Aimed at 
filling pools, replacing irrigation uses, flushing toilets and 
using for washing machines.  No savings targets specified.  
Exemptions may apply.

Source Sub MP4.3 – Stormwater 
Harvesting

This would form an alternative to the use of rainwater tanks 
in MP4.2 and/or MP4.3.

Source Sub MP4.3 – Dual Reticulation 
(Centralised System)

This would form an alternative to the use of rainwater tanks 
in MP4.2 and/or MP4.3.

Source Sub MP4.3 – Water Mining 
(Decentralised System)

This would form an alternative to the use of rainwater tanks 
in MP4.2 and/or MP4.3.

Source Sub MP4.3 – Greywater 
Reuse Systems

This would form an alternative to the use of rainwater tanks 
in MP4.2 and/or MP4.3.  

Source Sub Rebate - Rainwater Tank

A rebate from the State Government for a 5kL rainwater 
tank that is connected internally, as per the existing rebate, 
assumed to exist until June 2009. The uptake rates will be 
reduced from existing rates as the program has undergone 
changes in at the beginning of 2008.

Source Sub Rebate - Greywater 
System

A rebate from the State Government for specific greywater 
systems, as per the existing rebate, assumed to exist until 
June 2009. The uptake rates will be based on existing 
information from the Waterwise Rebate program.

Source Sub Indirect Potable Reuse 
Scheme

The State Government would encourage Councils to 
assess the potential of IPR schemes to provide additional 
inflow into their local catchment.



WIDE BAY AND BURNETT REGIONAL WATER SUPPLY STRATEGY
URBAN AND INDUSTRIAL WATER DEMAND

BUILDING A BETTER WORLD Appendix D - 1 www. mwh gl ob al .c om

APPENDIX D

EVALUATION METHOD FOR DETERMINING THE 
COST EFFECTIVENESS OF INDIVIDUAL 
MEASURES
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Annualised Cost is the preferred method of cost effectiveness evaluation for the demand 
management options, as presented below in Equation D1.

Equation D1: Formula for Annualised Cost

Where:

a. CV,A = cost per kL of savings per annum;
b. Cn = cost of water saving opportunity in year n;
c. r = discount rate;
d. t = time in years; and,
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APPENDIX E

WATER EFFICIENCY MEASURES ASSUMPTIONS
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The key process involved in the evaluation of measures at a more detailed level is forecasting 
the associated water savings, and assessing the corresponding costs of implementation.

Key factors in quantifying water savings potential and costs of programs/ measure are:

 The start and end year of a program/ measure; 

 The target customer sector for a program/ measure, and the number of accounts 
participating (both existing and new accounts prior for each year to 2056 or for program 
duration);

 The potential uptake of the measure across the account stock within each sector, both 
for existing and new accounts;

 The target end use within the sector and the percentage or volume of water savings
related to that end use;

 The period in which a water efficient measure achieves savings after participation starts
– referred to as measure life;

 The customer unit costs for installing water use efficiency measures or implementing 
programs per individual customer account and whether born by customer and/ or utility;

 The annual operations, maintenance and depreciation costs per customer account and 
information whether costs are allocated to customer or utility; and

 The general set-up and annual administration cost for the implementation and 
maintenance of the program. 

The following table outlines the assumptions of the key assessment factors for the individual 
measures and programs, which have been used to evaluate their cost effectiveness.

Please note that the uptake rates of rebate programs has been determined based on 
participation data obtained from the Home Water Wise Rebate program. 
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

Existing programs

1

QDC MP4.1 –
Efficient Fixtures 
(Shower Heads) on 
all New Housing

2007 2056 All new 
residential

Average of 7% of 
new account's 
shower use.

$60 100% N/A N/A

2
QDC MP4.1 -
Pressure Reduction 
Device

2007 2056 7

Annually 
50% of new 

SFR and 
RRS

3% of internal end 
uses (taps/sinks, 
leakage), 10% of 
external end uses 

(irrigation, 
leakage).

$30 100% N/A N/A

3

QDC MP4.2 -
Residential Source 
Substitution 
Solution

2007 2056 All new 
residential

Yield dependent, 
please refer to 

section 5.2.2.1 of 
main report.

$4000 for 
SFR, 
RRS;          

pro rate for 
MFR

100% $90 100%

N/A - State Government 
Legislation

4
Existing Non-
Residential 
Education

2009 2014 5

Annually 5% 
of all new 

and 10% of 
all existing 

non-
residential 
accounts.

10% of external/ 
irrigation account 

water use.
$4 0% N/A N/A $5,000 2009 N/A
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

5 Permanent Low 
Level Restrictions 2007 2056

All 
residential 
and non-

residential 
accounts.

2% of irrigation 
and other external 

use.
N/A 0% N/A N/A $5,000 2007 N/A

Existing Residential 
Education - Low 
Savings Scenario

2008 2011 1

Annually 
30% of all 
new and 
existing 

residential 
accounts.

1% of all internal 
and 2% of all 

external end uses.
$2 0% N/A N/A $5,000 2008 N/A

Existing Residential 
Education -
Medium Savings 
Scenario

2008 2014 1

Annually 
40% of all 
new and 
existing 

residential 
accounts.

2% of all internal 
and 4% of all 

external end uses.
$4 0% N/A N/A $10,00

0 2008 N/A6

Existing Residential 
Education - High 
Savings Scenario

2008 2017 1

50% of all 
new and 

40% of all 
existing 

residential 
accounts.

2% of all internal 
and 6% of all 

external end uses.
$8 0% N/A N/A $20,00

0 2008 N/A
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

7
State Government 
Dual Flush Toilet 
Rebate

2007 2009

Dependent 
on council 

area, 
average 
annual of 
2.4% of 
entitled 

residential 
accounts per 

annum.

Between 63% to 
70% of 

participating 
account's toilet 

use.

$350

57% 
($150 
state 

rebate)

N/A N/A

8 State Government 
Pool Cover Rebate 2007 2009 10

Dependent 
on council 

area, 
average 
annual of 
0.2% of 
entitled 

residential 
accounts per 

annum.

Approximately 20 
L/average 
residential 
pool/day.

$800

75% 
($200 
state 

rebate)

N/A N/A

9 State Government 
Rainwater Tank 
Rebate – Plumbed 
External Only

2007 2008 Dependent 
on council 

area, 
average 
annual of 
1.5% of 
entitled 

residential 

Yield dependent, 
please refer to 

section 5.2.2.1 of 
main report.

$2,200 55% 
($1000 
state 

rebate)

$90 100%

State Government Rebate 
Program already set up and 

running.
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

accounts per 
annum.

10

State Government 
Rainwater Tank 
Rebate – Plumbed 
Internal/External

2008 2011

Dependent 
on council 

area, 
average 
annual of 
0.2% of all 
residential 

accounts per 
annum.

Yield dependent, 
please refer to 

section 5.2.2.1 of 
main report.

$4,000

59% 
($1500 
state 

rebate)

$90 100%

11

State Government 
Residential 
Washing Machine 
Rebate

2007 2008

Dependent 
on council 

area, 
average 

annual of 8% 
of all entitled 
residential 

accounts per 
annum.

Between 23% to 
47% of 

participating 
account's washing 

machine use.

$750 to 
$800 

dependent 
on 

efficiency

25% 
($200 
state 

rebate)

N/A N/A
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

12
State Government 
Showerhead 
Rebate

2007 2008

Dependent 
on council 

area, annual 
average of 
2.4% of all 
residential 

accounts per 
annum.

Between 30% to 
46% of 

participating 
account's shower 

use.

$60

50% (up 
to $30 
state 

rebate).

N/A N/A

13

QDC - Submetering 
on all New Multi 
Family Residential 
Properties

2007 2056

All new 
multi-family 
residential 
accounts

2% of internal 
(taps/sinks, 

washing machine, 
dishwasher, 

shower) end uses.

Dependent 
on 

units/dwelli
ng -

approxima
tely $100 

per 
dwelling.

100% N/A N/A $2,000 2007 N/A

14

QDC - Submetering 
on all New Non 
Residential 
Properties

2007 2056

50% of all 
new 

commercial 
accounts.

2% of internal 
(taps/sinks, 

dishwasher, other) 
end uses.

$250 100% N/A N/A $2,000 2007 N/A

15

Water Efficiency 
Labelling 
Standards (i.e. 
shower, washing 
machine and 
dishwasher 

2007 2056

All new and 
existing 

residential 
accounts. 

(For 
dishwashers 

Average of 7% 
account's shower 
use; average of 
5% account's 

washing machine 
use; up to 20% of 

N/A N/A N/A N/A National system already in 
place.
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

appliances) annually 5% 
of new and 

0.5% of 
existing 

residential 
accounts.)

account's 
dishwasher use.

Water Efficiency 
Management Plans 
- Low Savings 
Scenario

2010 2015 10

Annually 
1.5% of 

existing non-
residential 
accounts.

Average of 20% of 
internal end uses 
across sectors.

$3,300 100% N/A N/A

Water Efficiency 
Management Plans 
- Medium Savings 
Scenario

2010 2015 10

Annually 3% 
of existing 

non-
residential 
accounts.

Average of 20% of 
internal end uses 
across sectors.

$4,400 100% N/A N/A16

Water Efficiency 
Management Plans 
- High Savings 
Scenario

2010 2015 10

Annually 5% 
of existing 

non-
residential 
accounts.

Average of 20% of 
internal end uses 
across sectors.

$5,500 100% N/A N/A

State Government Program 
already set-up and running.

Programs under investigation
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

17

Inclining Block 
Tariff for 
Residential 
Accounts

2010 2056
All 

residential 
accounts.

2% of internal and 
10% of external 

end use.
Incorporated in billing system. No additional costs.

18
QDC MP4.1 -
Insulated Hot 
Water Pipes

2010 2056
All new 

residential 
accounts.

5% of internal 
shower and tap 

use.

$300 SFR, 
pro rata for 

MFR
100% N/A N/A N/A N/A N/A

19

Residential Fixture 
Retrofit on Resale 
Program (Toilet 
and Shower)

2015 2035

80% of all 
existing 

residential 
accounts 

over a time 
period of 20 

years.

Up to 10.5% of 
toilet use and up 

to 8.5% of shower 
use across 

sectors.

$350 for 
water 

efficient 
toilet 

replaceme
nt, $60 for 

water 
efficient 
shower 
head 

replaceme
nt.

100% N/A N/A N/A N/A N/A



WIDE BAY AND BURNETT REGIONAL WATER SUPPLY STRATEGY
URBAN AND INDUSTRIAL WATER DEMAND

BUILDING A BETTER WORLD Appendix E - 10
www. mwh gl ob al .c om

Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

20
Residential Retrofit 
Program (Taps, 
Shower, Leakage)

2007 2012 10

Annually 3% 
of all existing 

residential 
accounts.

Up to 7% of 
existing residential 
shower use, 10% 
of tap usage and 

internal and 
external leakage.

Estimated 
retrofit 
value 
$165.

$20 
custome

r 
contribut

ion

N/A N/A $10,00
0 2007 $5,000

21

Retrofit of 
Submetering on 
Existing Multi 
Family Residential

2010 2020
Annually 8% 
of existing 

MFR

2% of internal 
(taps/sinks, 

washing machine, 
dishwasher, 

shower) end uses.

$1,000 0% N/A N/A $10,00
0 2010 N/A

22 System Water Loss 
Management 2009 2056

Program 
implementati

on over 3 
years. 

Ongoing 
system 

maintenance
.

Dependent on 
Council; Average 

of 2% of total 
water production 

in 2056.

N/A Dependent on system size.

23 Tourist Based 
Education Program 2010 2020 5

Annually 2% 
of new and 

4% of 
existing 
tourist 

accounts.

10% of internal 
and external use. $500 0% N/A N/A $5,000 2010 N/A
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

24

Volume Based 
Wastewater Tariff 
for Non Residential 
Accounts

2010 2056

All non-
residential 
accounts 

(excluding 
rural and 
irrigation 

accounts).

2% of internal 
demand. Incorporated in billing system. No additional costs.

Other potential programs

25 Home Leakage 
Program 2010 2012

Annually 5% 
of existing 
residential 
accounts.

10% of internal 
and external 

leakage.
$100 0% N/A N/A $10,00

0 2010 $1,000

26
Installation of 
Smart Meters on all 
Properties

2008 2056

All new 
residential 
accounts; 

Annually 1% 
of existing 
residential 
accounts.

5% of internal and 
external use for 

existing accounts. 
2% of internal and 

external use for 
new accounts.

$400 per 
SFR and 

RRS 
account; 
MFR pro 

rata.

100% by 
new 

develop
er, 0% 

for 
existing 
custome

rs.

N/A N/A $10,00
0 2008 $5,000
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

27
Local Government 
Rainwater Tank 
Rebate

2012 2015

Dependent 
on council 

area, 
average 
annual of 
0.2% of all 
residential 

accounts per 
annum.

Yield dependent, 
please refer to 

section 5.2.2.1 of 
main report.

$2,200 0% $90 100%

28
Local Government 
Washing Machine 
Rebate

2009 2014

Dependent 
on council 

area, 
average 
annual of 
7.5% of all 

entitled 
residential 

accounts per 
annum.

Between 23% to 
47% of 

participating 
account's washing 

machine use.

$750 to 
$800 

dependent 
on 

efficiency

25% 
($200 
local 

rebate)

N/A N/A

29
Local Government 
Residential Shower 
Rebate

2009 2014

Dependent 
on council 

area, 
average 
annual of 
2.4% of all 
residential 

accounts per 

Between 30% to 
46% of 

participating 
account's shower 

use.

$60

50% (up 
to $30 
local 

rebate).

N/A N/A

No additional set-up or 
administrative costs. 

Continuation of local or state 
government rebate program.
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

annum.

Mandatory WEMP 
Program for all 

New Non 
Residential 
Accounts

2010 2056

70% of all 
new non-
residential 
accounts.

20% of internal 
end uses. $200 0% N/A N/A $5,000 2015 N/A

31 Rebate Tap Timers 2008 2010

Annually 5% 
of new 

residential 
and 2% of 
existing 

residential 
accounts.

1% of external end 
uses. $25 50% N/A N/A $2,000 2007 N/A

32 Residential Audit 
Program 2012 2022 10

15% new, 
1.5% 

existing

5% internal, 10% 
external $150 33% N/A N/A $5,000 2012 $5,000
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Program / Measures Start of 
Program

End of 
Program

Measure 
Life Uptake Rates Water Savings Customer 

Unit Cost

% Costs 
born by 

Customer

Annual 
O,M&D 
Cost per 

Customer

% 
O,M&D 
Costs 

Borne by 
Customer

Fixed 
Setup 
Cost

Starting 
year for 
setup 
costs

Fixed 
Annual 

Administrati
on Cost

33
Residential 

Evaporative Air 
Conditioning Audit

2010 2015

Annually 
1.5% of 
existing 

residential 
accounts.

10% of other 
external use. $150 50% N/A N/A N/A 2010 $2,000

34

Residential 
Rainwater Tank 
Installation on 

Resale

2015 2035

Dependent 
on Council 
and current 

% of 
residential 
RWT use.

Yield dependent, 
please refer to 

section 5.2.2.1 of 
main report.

$3,700 100% $90 100% N/A N/A N/A

35 Residential 
Retailers Education 2010 2015 5

Annually 2% 
of new and 

existing 
residential 
accounts.

3% of external 
residential account 

consumption.
$4 0% N/A N/A $5,000 2010 N/A

36 Targets for Public 
Sector 2008 2010

Annually 5% 
of existing 
and new 

public 
accounts.

20% of external 
end uses. $3,000 100% N/A N/A $5,000 2008 $5,000



WIDE BAY AND BURNETT REGIONAL WATER SUPPLY STRATEGY
URBAN AND INDUSTRIAL WATER DEMAND

BUILDING A BETTER WORLD Appendix E - 15
www. mwh gl ob al .c om



WIDE BAY AND BURNETT REGIONAL WATER SUPPLY STRATEGY
URBAN AND INDUSTRIAL WATER DEMAND

BUILDING A BETTER WORLD Appendix F - 1 www. mwh gl ob al .c om

APPENDIX F

CURRENT COUNCIL INITIATIVES
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The following tables indicate the pre-amalgamated Council’s current demand management 
initiatives as identified during the data collection and council survey process.

COUNCIL DEMAND MANAGEMENT MEASURE IDENTIFIED
General Customer Education Initiatives

Biggenden N/A

Bundaberg Regular school programs and "Water Weeks" for public educations.

Burnett WaterWise Rebate program in schools, public leaflets etc.

Cherbourg Community radio and community news.

Cooloola N/A

Eidsvold Newsletters.

Gayndah N/A

Hervey Bay Council has a WaterWise website and has implemented school 
education programs since 1995.

Isis Council implements WaterWise program through schools every 2 years.

Kilkivan N/A

Kingaroy Signs and newsletters.

Kolan N/A

Maryborough Various programs including school and community education, displays, 
newspaper publications

Miriam Vale High water rates, severe water restrictions and compulsory rainwater 
tanks

Monto Public notices and council newsletters

Mt Perry Monthly newsletters

Mundubbera N/A

Murgon WaterWise program; All residential customers with a consumption of 
more than 100 kL/ 6 months are notified.

Nanango Council brochures and signs. General focus on developers rather than 
public.

Tiaro N/A

Wondai Since 2002 Council has implemented school education campaigns and 
public drought management plans.

Residential Indoor Water Efficiency Initiatives (in addition to state governmental 
legislation/ initiatives)

Biggenden N/A

Bundaberg  Local showerhead rebate programs were implemented prior state 
governmental rebate schemes.

Burnett N/A

Cherbourg Repairing tap washers and leaks; Looking into getting water efficent 
shower roses.

Cooloola N/A

Eidsvold N/A

Gayndah N/A
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COUNCIL DEMAND MANAGEMENT MEASURE IDENTIFIED
Hervey Bay Shower and RWT Rebate programs since 1990 (prior governmental 

initiative).

Isis Subsidies for rainwater tanks started 4-5 years ago; Extended/duplicate 
state governmental subsidies for washing machines, showerheads, dual 
flush toilets etc.

Kilkivan N/A

Kingaroy N/A

Kolan N/A

Maryborough N/A

Miriam Vale Subsidisation of water efficient appliances - 2006/07 - Ineffective and 
abandoned

Monto N/A

Mt Perry N/A

Mundubbera N/A

Murgon Only governmental rebate program.

Nanango Houses are not being fitted with water saving devices, but customers 
are encouraged to use grey water.

Tiaro N/A

Wondai N/A

Residential Outdoor Water Efficiency Initiatives (in addition to state governmental 
legislation/ initiatives)

Biggenden N/A

Bundaberg Promoting water efficient irrigation systems (i.e. drip/ trickle systems) 
and provide advice on water efficient plants.

Burnett N/A

Cherbourg N/A

Cooloola N/A

Eidsvold N/A

Gayndah N/A

Hervey Bay Promoting garden competitions and WaterWise reward program.

Isis Subsidisation of governmental rebates (started 4-5 years ago) - e.g. 
rainwater tanks

Kilkivan N/A

Kingaroy Rain water tanks as previously mentioned

Kolan N/A

Maryborough RWT and pool cover rebates (governmental) plus general outdoor 
restrictions - 12 hrs/ week sprinkling on alternating days,

Miriam Vale N/A

Monto N/A

Mt Perry Promoting water efficient irrigation and WaterWise programs,

Mundubbera N/A

Murgon N/A

Nanango General encouragement of using water efficient outdoor tools but 
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COUNCIL DEMAND MANAGEMENT MEASURE IDENTIFIED
without monetary incentives.

Tiaro N/A

Wondai N/A

Non-Residential Water Efficiency Initiatives (in addition to state governmental legislation/ 
initiatives)

Biggenden N/A

Bundaberg N/A

Burnett N/A

Cherbourg N/A

Cooloola N/A

Eidsvold N/A

Gayndah N/A

Hervey Bay Trade Wastewater Charges for industrial customers including water 
audits.

Isis N/A

Kilkivan N/A

Kingaroy N/A

Kolan Some commercial high water users have installed RWT.

Maryborough N/A

Miriam Vale N/A

Monto N/A

Mt Perry N/A

Mundubbera Recycled water is used to sprinkle at local wastewater treatment plant.

Murgon N/A

Nanango Local governmental advice to commercial sector.

Tiaro Encouragement of installing rainwater tanks for new industrial areas.

Wondai Currently no audits implemented. However, non-residential meters read 
on a monthly basis and notification given to accounts with high demand.

Public Water Efficiency Initiatives (in addition to state governmental legislation/ 
initiatives)

Biggenden N/A

Bundaberg Education of public landscape managers (i.e. schools, open spaces)

Burnett N/A

Cherbourg N/A

Cooloola N/A

Eidsvold N/A

Gayndah N/A

Hervey Bay Promotion of sensor-flushing urinals; Training of public staff members 
(e.g. landscape gardeners).

Isis Water efficient irrigation systems, i.e. drip feed irrigation to Council 
parks and gardens.

Kilkivan Changed public amenities from town water to bore water.
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COUNCIL DEMAND MANAGEMENT MEASURE IDENTIFIED
Kingaroy N/A

Kolan N/A

Maryborough Town hall and public club's amenities replaced, water efficient irrigation 
of parks and gardens

Miriam Vale Use surface water for street cleaning; Restrictions on filling swimming 
pools (public).

Monto N/A

Mt Perry Water efficient facilities and WaterWise irrigation.

Mundubbera N/A

Murgon Filter backwash water of local WTP used for council irrigation. 

Nanango Rainwater tanks being installed at local pool. 

Tiaro Water efficient fixtures only installed when replacement of old fixtures 
required.

Wondai Parts of public amenities replaced with water efficient fixtures; Public 
open space irrigation restricted to 4 hours/ week.

Sewage Effluent Recycling (areas of application)

Biggenden Irrigation of Golf Course.

Bundaberg For irrigation of agricultural land only (class B,C). 

Burnett Currently recycled water use for sports grounds and golf course 
irrigation.

Cherbourg Irrigation for cattle feed.

Cooloola Irrigation of Gympie Golf Club.

Eidsvold Re-use internally - within STP treatment plant.

Gayndah Currently class B recycled water supplied to golf course and olive farm. 

Hervey Bay Since 1990 recycled water used for farm irrigation; Dual Reticulation 
applied for new industrial estate, parks and gardens, turf and cane 
farms and forestry plantation. 

Isis N/A

Kilkivan N/A

Kingaroy Irrigation for crops and golf course

Kolan N/A

Maryborough Since 2003 RCW for irrigation purposes to cane farms.

Miriam Vale N/A

Monto Reuse scheme on golf club and sand/ gravel business

Mt Perry N/A

Mundubbera Use of recycled water for public irrigation.

Murgon Recycled water from STP effluent used to supply golf club and nearby 
landowner for irrigation. Currently no customer charge for RCW.

Nanango Irrigation at Show Society and local golf course.

Tiaro N/A

Wondai Since 2001 recycled water used for irrigation ot sports and cricket 
grounds as well as road-works.

Stormwater Re-Use (areas of application)
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COUNCIL DEMAND MANAGEMENT MEASURE IDENTIFIED
Biggenden N/A

Bundaberg Since 18 months stormwater harvesting scheme (i.e. detention basins); 
Primary treatment of stormwater prior to injection into groundwater 
aquifer. Plans to expand harvesting scheme and to include other 
detention basins.

Burnett N/A

Cherbourg N/A

Cooloola N/A

Eidsvold Creek is barraged to form a lagoon; and used for irrigation of sportfields, 
parks etc.

Gayndah N/A

Hervey Bay Discharge of stormwater into sewer at night and used for RCW scheme.

Isis N/A

Kilkivan N/A

Kingaroy N/A

Kolan N/A

Maryborough Currently no schemes but possible stormwater re-use options identified 
and under consultation.

Miriam Vale Use of surface water for street cleaning.

Monto N/A

Mt Perry N/A

Mundubbera N/A

Murgon N/A

Nanango Rainwater collection for use of roadworks.

Tiaro N/A

Wondai N/A
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APPENDIX G

ESTIMATION OF GREENHOUSE GAS IMPACTS 
FROM HOT WATER SYSTEMS AND RAINWATER 
TANK PUMPS
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GGE reductions due to heating of water 

The implementation of water efficiency measures not only reduces overall water use but also 
the the energy required to heat water.  This saving in energy reduces the greenhouse gases 
being released to the environment by power stations in the generation of electricity.

GGE savings due to the heating of water depends on a number of variables:

 The temperature change during heating of the water
 The type and efficiency of the water heater
 The source of energy or generation type

Temperature Change

Potable water is delivered is delivered to dwelling in WBB at a temperature of 20 oC to 25 oC.
For this assessment an inlet temperature of 20 oC has been used.  The outlet temperature for 
each of the nominated end-uses in shown below:

Table 1 – Outlet temperatures of end use

End Use Outlet Temperature (oC)
Baths 45.0
Showers 45.0
Taps/Sinks 30.0
Dishwashers 70.0
Washing Machines 30.0

Hot Water System Type and Efficiency

There are a range of hot water systems supplying houses and businesses in WBB, including 
electricity, gas, solar, and heat type pumps.  For WBB this data is summarised in Table 2.  This 
information is based on ABS research18.  The data presented is adjusted from Table 3.13 and 
3.14 publication taking into account of both Brisbane and the balance of Queensland with the 
“Don’t Know” responses removed.

The QDC MP4.119 requires that all new household and businesses install hot water systems 
that have a low greenhouse gas emissions impact.  Hence, the proportion of energy efficient 
systems has been increased for new developments.

18 ABS, “Environmental Issues: Peoples Views and Practices”, 2005
19http://www.dip.qld.gov.au/docs/planningdocs/building_codes/current2008/mandatory/MP%204.1%20Sustainable%20B
uildings%20(previously%20Part%2029).pdf
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Table 2 – Hot water systems and application in existing and new residential 
dwellings

Hot Water Type Proportion –
existing (%)

Proportion –
new (%)

Efficiency
(%)

Electric 68 0 75

Gas (2 star) 27 0 65

Gas (5 star) 4.3 50 8820

Electric boosted solar 0.3 35 225
Heat Pump 0 15 22521

* It is noted that solar water heating has a high efficiency to account for the time that booster is 
used.

Generation of Electricity

Greenhouse gases are emitted during production of electricity.  Transmission of electricity has 
losses which are taken into account when determining overall emissions.  Based on the 
National Greenhouse Accounts Factors (2008), for the mix of generation types in Queensland, it 
is estimated that the Emission Factor for the full fuel cycle is 1.04 kg CO2 per kWh of electricity 
produced.  For natural gas the factor is 0.20 kg CO2 equivalent / kWh.

Water Savings

Hot water savings were calculated using the DSS model for each of the Representative Former 
Councils.

Calculation of GGE Savings

The calculation of reductions in greenhouse gases from water heating takes account of the 
parameters above.  The formula for calculation is as follows:

GGE = (m x c x T) x EF x / Efficiency

Where GGE = Greenhouse gas emission (tonnes CO2 equivalent)

m = mass of water needed per annum ~ L/annum

c = specific heat of water = 4.18 kJ/ kg C

T = raise in temperature 

Efficiency = efficiency of system

EF = emission factor 

20 http://www.heat.net.au/pdf/Choosing%20a%20Heating%20System.pdf refer to table "Appliance emissions and 
running costs"

21 http://www.solahart.com.au/default.asp?V_DOC_ID=932
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GGE increase due to rainwater tank installation

The installation of a pump on all new internally plumbed rainwater tank system will increase the 
GGE because of the increased energy requirements (applicable under QDC MP4.2 and new 
rainwater tank rebate program).

The pump type is assumed to standard household pump with a rating of 0.74 kW pump and a 
flow rate of 40 L/min.

The calculation used to determine the daily GGE from rainwater pumping is as follows:

GGE = Pump Power Rating x Pump Run Time (hrs) x EF / Efficiency

Where GGE = Greenhouse Gas Emissions (kg CO2)

Pump Power Rating = 0.74 kW (assumed)

Pump Run Time (hrs) = Average daily rainwater demand (L) / pump flow rate (L/hrs)

EF = Emission factor = 1.04 kg CO2 per kWh 

Efficiency = 50% (assumed)


