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EXECUTIVE SUMMARY

Wyong Shire Council (WSC) has prepared an Integrated Water Cycle Management (IWCM)
Sub-Plan to explore options for sustainably managing the provision of water supply, sewerage
and stormwater services. This report documents the local IWCM scenarios developed for WSC.
The recommended local scenario set out in this report will form part of an overall integrated
strategy to be developed by the Gosford/Wyong Councils’ Water Authority’s (GWCWA) and
known as WaterPlan 2050 — An IWCM Strategy for the Central Coast.

Integrated Water Cycle Management Process

IWCM is a new best practice approach to water utility strategic planning. It is a requirement of
the NSW Department of Energy, Utilities and Sustainability’s (DEUS) Best Practice
Management of Water Supply and Sewerage Guidelines 2004 (the INCM guidelines) and forms
part of a range of initiatives by the NSW Government to improve water management across the
state. A feature of the IIWCM process is consideration of the opportunities to take an integrated
approach to the management of urban water services, such as water reuse and conservation.

The DEUS IWCM guidelines set out a two-step process for IWCM planning:

e Concept Study: a scoping study to provide the context for urban water services and identify
urban water cycle issues. For Wyong, this study was completed in November 2006.

o |WCM Strategy Plan: to develop a balanced, long-term planning strategy to address the
urban water cycle issues identified. This document constitutes a step towards this
requirement.

The IWCM Strategy planning process was initiated adopting the DEUS IWCM guidelines and
included consideration of bulk supply and local integrated opportunities for both WSC and
Gosford City Council (GCC) areas. However, as Council’s bulk supply strategic planning efforts
were fast-tracked in response to the current drought, the IWCM process was split into several
parts:

1. IWCM Sub-Plans. These plans focus on identifying and assessing (against the triple
bottom line — TBL) water efficiency and local sewage, stormwater and greywater recycling
measures that could be put in place in each local government area. There are two Sub-
Plans, one each for Gosford and Wyong;

2. WaterPlan 2050 (GWCWA, 2006) which focused on identifying surface water sources and
bulk (or large scale) alternative water sources; and

3. WaterPlan 2050 - IWCM Strategy for the Central Coast. This over-arching plan will draw
together the key outcomes of the Sub-Plans and WaterPlan 2050 into a comprehensive
strategy.

All of the bulk water options in Working Draft WaterPlan 2050 (hereafter referred to as
WaterPlan 2050) assume that both Wyong and Gosford councils will put in place continuing
programs to improve the efficiency of water use and local recycling schemes for the recycling of
stormwater and treated sewage effluent. It is the role of the INCM Sub-Plans to identify viable
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alternative water sources and water efficiency measures in each of the Wyong and Gosford
LGAs. The outcomes of the IWCM Sub-Plans complement the bulk water options considered in
WaterPlan 2050.

Consultation

This Sub-Plan has been prepared in consultation with stakeholders. A Project Reference Group
(PRG) representing Council, community, government agencies and other stakeholders was
formed to help guide this project. The PRG was involved three workshops to assist in defining
issues and scenarios.

As part of the development of WaterPlan 2050 - IWCM Strategy for the Central Coast, this Sub-
Plan will also be placed on public display for comment.

Water Cycle Issues and Management Measures

The Wyong Integrated Water Cycle Management Concept Study identified water cycle related
problems within the Wyong catchments. Water cycle issues requiring management were
identified through a desktop document review process and consultation with stakeholders.

Measures to address the issues were identified through a review of previous studies, including
the Concept Study, and by the PRG (Goals and Options Workshop) and the Project Team.

Key issues and management measures suggested by the PRG included:

e Rising Water Demands: The expected increase in the permanent residential population of
WSC will increase the demand for water. The PRG suggested the implementation of water
conservation measures such as the retrofitting of dual flush toilets in existing homes and
source substitution measures that included a rainwater tank retrofit program.

e Security of the Water Supply System: The need for a sustainable, secure, water supply,
taking into account the effects of climate change, was identified. The PRG suggested a
number of new supply measures including stormwater harvesting and aquifer storage and
recovery.

o Wastewater System Capacity: The expected increasing population will increase the
hydraulic loads on sewage treatment plants. For existing areas, the PRG suggested an
infiltration and inflow reduction program, and for new developments, consideration of dual
reticulation options.

e Urban Stormwater: Stormwater poses a number of issues concerning pollution and
flooding. Measures suggested by the PRG included stormwater treatment ponds/wetlands
for existing areas and Smart Sewers (with low inflow and infiltration) for new developments.

Assessment of Management Measures

The PRG undertook an initial triple bottom line (TBL - economic, social and environmental)
assessment of these measures to identify those measures recommended by stakeholders. For
the purposes of detailed assessment, the preliminary measures identified were categorised as
follows:
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o Demand management: including both water conservation and source substitution
measures. These measures address issues around water quantity, quality and reliability.
These measures were assessed using a Decision Support System (DSS) which considered
the potable water savings and associated costs of IIWCM measures ($ per ML of water
saved), both on an individual basis, and when combined within a scenario;

o Stormwater and catchment management activities. These measures primarily address
issues around catchment and receiving environment water quality and were assessed on a
cost-benefit basis; and,

o  Other water cycle management activities. These measures primarily address system
monitoring and management to improve knowledge of other issues and were assessed on
a cost-benefit basis.

Scenario Establishment

Based on the outcomes of the detailed option assessment, five IWCM scenarios (packages of
measures) were built illustrating increasing levels of integration between the urban water
services. The scenarios are summarised in Table E1.

Table E1: Scenarios

‘Scenario Description

Traditional Scenario A traditional approach of separately managing urban water services. It includes
increased potable water supply demand supplied by surface water sources,
secondary treatment of sewage effluent with ocean release and conventional
stormwater management approached

Scenario 1 - Current WSC'’s current and planned urban water cycle management practices. These
Initiatives include large scale effluent recycling, water conservation education and rebate
programs and investment in rainwater and stormwater harvesting opportunities.

Scenario 2 Further expansion of the integrated approach contained in Scenario 1 to
managing urban water sources as well as additional measures such as rainwater
tank, recycled water, water conservation and catchment management measures.

Scenario 3 Builds on Scenario 2 and allows for increased source substitution through
stormwater harvesting systems and localised industrial sewer mining.

Scenario 4 Extends the source substitution contained in Scenario 3 by using greywater and
additional recycled water applications.

Scenario Characteristics

The scenarios were characterised in terms of their impact on the following:
o Potable water demands;

o Wastewater flow generation;

e Proportion of demand management achieved by water conservation and source
substitution; and

e Urban pollutant loads.
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Annual potable demand forecasts for each scenario are set out in Figure E1. It is important to
note that WaterPlan 2050 has been developed on the assumption that future annual water
demands for the Gosford-Wyong water supply system will be reduced by approximately 14%
due to the implementation of water saving measures. With the exception of the Traditional
scenario, all of the scenarios in this Sub-Plan fulfil Wyong'’s contribution to this requirement.

35,000 ‘ ‘

=== Historical Observations

«===Climate Corrected Demand
Traditional

30,000 e===Scenario 1

e==Scenario 2
e===Scenario 3
====Scenario 4

25,000 /
20,000 /
15,000 »/c&(

10,000 T T
1990 2000 2010 2020 2030 2040 2050 2060

Total Water Demand (ML/a)

Year

Figure E1: Forecast Annual Potable Water Demands

The demand forecasts indicate increasing potable water savings with increasing levels of
integration. The highest saving between the Traditional Scenario and Scenario 1 is primarily
associated with the influence of BASIX on new development, an inclined block tariff for water
pricing and the STP based source substitution initiatives WSC has already implemented.
Further water savings are made in Scenarios 2 to 4, primarily through source substitution
approaches.

The performance of each scenario in terms of the proportion of demand management achieved
by water conservation and source substitution is set out in Figure E2.
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Potable water supply includes:
- Existing dams

- Surface water transfers

- Porters Creek stormwater
harvest

Emergency sources for drought
include:

- Groundwater bores

7 Potable Supply
Wastewater Generated
Conservation (includes BASIX)
Recycled Water

Rainwater Tanks (not including BASIX)

Local Stormwater Harvesting Alternative
‘water sources

Year 2055 Demand/Flow (ML/a)

Treated Greywater
Groundwater

Traditional Scenario 1 Scenario2 Scenario 3 Scenario 4

Figure E2: Forecast Urban Water Supply and Wastewater

As the level of integration increases in the scenarios, levels of source substitution and
conservation increase.

Urban pollutant reductions are anticipated with increasing levels of water cycle integration
primarily through a combination of improved wastewater treatment and WSUD. Year 2055
annual pollutant loads generated from the LGA’s urban areas have been modelled to compare
the environmental outcomes of the scenarios. The forecast 2055 urban pollutant loads
(combined impact of the Water Sensitive Urban Design (WSUD) program and the upgrading of
treatment at STPs) include suspended solids, nitrogen and phosphorus. Compared to the
Traditional Scenario, Scenario 1 showed a small reduction in suspended solids, a 6 % reduction
in nitrogen and a 16 % reduction in phosphorus, while Scenarios 2-4 showed a greater
reduction in loads of 8 %, 13 % and 16 % respectively.

Scenario Comparison and Recommended Scenario

In consultation with the PRG, Scenario 1 — Current Initiatives was identified as the
recommended scenario for incorporation into WaterPlan 2050 - IWCM Strategy for the Central
Coast.

A summary of the key features involved in the implementation of the recommended scenario
(Scenario 1 - Current Initiatives) is set out in Table E2. The capital works program and
schedule of operation, maintenance and administration expenses associated with this scenario
are included in Appendix C.
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Table E3 sets out the key data gaps identified in the Concept Study, their relationship to the
adopted scenario and the monitoring and data collection activities recommended as a result.

Table E3: Data Gaps and Monitoring Actions

Data Gap

‘Key Sensitivities for Adopted Scenario

Key Monitoring Actions/ Data to
Collect

Confirmation of the areas of
future development,
number of dwellings,
density and location of all
future developments.

The rate of development and population
growth may differ from that assumed in
the forecast. Similarly, the split of growth
between greenfield and infill development
may also differ from that assumed.
Demand forecasts are sensitive to
changes in growth rates and dwelling
types.

Annually track changes in growth
rates and dwelling composition. Keep
up to date population and non-
domestic forecasts in GIS format if
possible.

A longer period of
consumption data to allow
trend analysis.

GIS geocoded consumption
and wastewater data for
greater spatial analysis.

Lack of data to analyse trends meant it
was not possible to look at the historical
impact of price changes. Therefore price
signals included in scenario may be
insufficient to cause changes in customer
behaviour. Customers may not reduce
their use of water as forecast.

Climate change: DSS modelling of the
IPCC mid-range climate change scenario
suggests demand forecasts may increase
by 5% as a result of climate change.

Water consumption records, drawn
from customer billing information,
should be monitored and climate
corrected quarterly following the
introduction of price increases with the
aim of quantifying the savings
achieved.

Track climate change modelling at the
international and nation level and
revise forecasts as new information
comes to light.

Lack of records of the
extent of rainwater
harvesting and greywater
systems within the LGA.

As a relatively new regulatory regime, the
actual impact of BASIX on consumption is
not well understood. Enforcement of the
regulation is generally only possible
during development approval processes.

Tag customers impacted by BASIX
(including rainwater harvesting and
grey water systems) in the customer
database such that actual data on
their consumption can be tracked on a
quarterly basis to determine the on-
going success of BASIX.

Details on the effectiveness
and costs of the demand
management program to
date, as well as the extent
and cost of planned
activities.

More descriptive
information on water
charges, such as strategies
or tariffs that may be
implemented in the future.

Effectiveness of the existing recycled
effluent initiatives: the schemes currently
in place in WSC are relatively new. The
long-term potable demand substituted by
these initiatives may vary from the
theoretical replaced consumption
assumed.

Tag customers utilising these
schemes and monitor quarterly both
their potable and treated effluent
consumption. Reconcile against
historical consumption records.

The Next Steps

The recommended local IWCM Scenario provides the framework for the sustainable
management of WSC’s local urban water services into the future. For successful
implementation, it requires on-going support by Council, the community and relevant
government agencies in terms of their regulatory processes. WSC has commenced, or is
planning to introduce, the IWCM measures contained in the scenario. As part of the on-going
review of this Sub-Plan, it is recommended WSC:
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e Update its development control plans to be consistent with the adopted scenario;

o Continue to monitor the IWCM outcomes by collecting and analysing the key data
described above; and

o Review the Sub-Plan and adopted scenario is in 3-5 years time to ensure it continues
to achieve best-practice outcomes.

Status: Final August 2007
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1 INTRODUCTION

Council has embarked upon the preparation of an Integrated Water Cycle Management (IWCM)  This report documents
Strategy Study to explore measures for sustainably managing the provision of water supply, the local INCM
sewerage and stormwater services. This report documents the local IWCM scenarios for Wyong gﬁr":ggzlfglflwy ong
Shire Council (WSC). The scenarios described in this report will be inputs to the development '

of the Gosford/Wyong Councils’ Water Authority’s (GWCWA) WaterPlan 2050 - IWCM Strategy

for the Central Coast.

This section sets out the objectives of this planning process and background information
important to the strategic planning process.

1.1 IWCM Objectives

IWCM is a best practice approach to local water utility (LWU) strategic planning. Itis a
requirement of the Department of Energy, Utilities and Sustainability (DEUS) Best Practice
Management of Water Supply and Sewerage Guidelines 2004 (the guidelines) and forms part of
a range of initiatives by the NSW Government to improve water management for LWUs.
Although considered a major utility, rather than a LWU, WSC have committed to this best-
practice initiative.

IWCM is a way of integrating the three urban water services of water supply, sewerage and
stormwater to ensure water is utilised optimally, now and in the future. It does this by
considering potential savings across the urban water services. IWCM also looks at integrating
the provision of urban water services with the management of the water supply catchment and
water resources.

An IWCM planning process considers issues such as:

e Future town water and service needs;

e The availability of water including rainwater, effluent and stormwater; and
o Other water users, including the environment and future generations.

To identify water cycle management issues, the IWCM approach involves community,
government regulators and water utility input. Once water cycle issues have been identified,
strategies to manage them can be developed.

There are often many different ways in which to manage any given issue. To identify the most The IWCM planning
appropriate solutions for local circumstances, the IWCM approach involves a collaborative triple appma?h:; best
bottom line (TBL - economic, environmental and social) assessment of the strategies recognised as best:

practice for the
developed. management of water

supply, sewerage and
IWCM is important because it helps to: stormwater services.

1. Balance the needs of water users, including towns and the environment (a whole of water
cycle approach).

Status: Final August 2007
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N

Reduce the pressure on water resources by ensuring a wide range of water sources,
including rainwater, stormwater and treated effluent, are considered.

3. Ensure that the measures for supplying urban water services into the future are put in
place.

4. Integrate catchment management and urban water service provision.

5. Make sure that local communities can participate in the planning and delivery of urban
water services.

The WSC IWCM Sub-Plan contains:
1. A summary of the water cycle management issues facing Wyong.

2. Five scenarios illustrating the possible ways that the local urban water services of Wyong
can be provided in the future.

3. An economic, environmental and social assessment of the costs and benefits of each
scenario.

4. A capital works plan for implementing the selected scenario.
5. The technical engineering assessments utilised in developing the scenarios.

The objective of this project is to develop an IWCM Sub-Plan to help the Wyong community and
WSC to address their immediate urban water challenges and to decide how their urban water
services will be sustainably provided in the future.

1.2 The Integrated Water Cycle Management Process

The DEUS Integrated Water Cycle Management Guidelines 2004 (the IWCM guidelines) set out
a two step process for IWCM planning:

e Concept Study: a scoping study to provide the context for urban water services and
identify urban water cycle issues. For Wyong, this study was completed in November
2006.

o IWCM Strategy: to develop a balanced, long-term planning strategy to address urban
water cycle needs. This document will constitute this requirement.

As discussed further in Section 1.3, for Wyong and Gosford, the INCM Strategy step has been ~ The IWCM Sub-Plan

altered to result in the development of an IWCM Sub-Plan. Although only local water considers ’°tca’ water
management measures (i.e. water supply, sewerage and stormwater management excluding ng:gfézzns

bulk supply measures) are ynder consideratioq in devglopment of the INCM Sub-Plan, the WaterPlan 2050 has
general process of developing the plan is consistent with the IIWCM Strategy process considered all bulk
summarised in Figure 1-1. water supply options.
Status: Final August 2007
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Figure 1-1: The Integrated Water Cycle Management Planning Process

It is anticipated that the implementation phases of the recommended elements of the INCM
Sub-Plan, including concept and detailed design processes, project approvals, infrastructure
construction and operation, will follow the incorporation of this plan into the adopted WaterPlan
2050 — IWCM Strategy for the Central Coast (for further details see Section 1.3).

IWCM offers the opportunity to examine urban water supply, sewerage and stormwater
management in a single planning framework, in a whole of catchment context. This approach is
possible through recent advances in information management and analysis and seeks to avoid
the piecemeal development of water supply, sewerage and urban stormwater facilities that has
occurred in the past.

Conventional water system management, where each element of the water cycle is treated
sequentially, has provided many important benefits. It has provided secure sources of clean
water for drinking and use in industry and commerce, as well as treating waste streams to
minimise the impacts on the environment. With increasing population growth and its
accompanying urban footprint it has become increasingly apparent that conventional water
system management does not facilitate consideration of the “big picture”. The current system
generally uses water only once or not at all in the case of stormwater running off impervious
surfaces.

Consideration of all water sources and uses in a single framework creates opportunities for
increasing the efficiency of water use and improving the management of the water cycle. By
examining integrated measures for the management of the water cycle, the opportunity to

Status: Final August 2007
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discover new ways of doing things are maximised as are opportunities to maximise the
synergies in all parts of water cycle management.

Itis also becoming apparent that current levels of natural resource use, including water and
land uses, are not sustainable. The integrated approach to water management seeks to balance
the competing demands on available resources within catchments to develop a strategy to
ensure a sustainable water future. It will encourage a shift in system management (Figure 1-2).

Conventional System Management Integrated System Management

1. Water Resource 1. Water Resource

2. Sustainably Used Water
2. Waste Treatment

3. Waste Processing and Recycling
3. Waste Disposal
4. Water Product 5. Waste Product

6. Sustainable Residuals Management

e Sequential management of individual water

Integrated management of all water system

system components components
o Limited consideration of ‘big picture’ and o Full consideration of ‘big picture” and resource
resource utilisation impacts management impacts (including triple bottom line)
e  Leads to unsustainable outcomes e  Leads to more sustainable outcomes

Figure 1-2: Integrated System Management (DEUS, 2003).

1.3 Background

Collectively, Wyong and Gosford local government areas (LGA) are referred to as the NSW
Central Coast. These two LGAs share their water head works through the GWCWA.

The WSC IWCM planning process was initiated adopting the DEUS IWCM guidelines and
included consideration of bulk supply and local integrated opportunities. However, due to
Wyong and Gosford Council’'s bulk supply strategic planning efforts being fast-tracked with the
current drought, the traditional IWCM process was split (with DEUS approval) into two parts:

1. IWCM Sub-Plans (of which there will be two, one each for Gosford and Wyong); and The IWCM Sub-Plans

and WaterPlan 2050
2. WaterPlan 2050. will be agglomerated

into a single strategic
Following the public display and comment of each of these documents, these two parts are to z/: f,:fvﬁ,";’;"g tool to
be agglomerated into a single strategic water planning tool to be known as WaterPlan 2050 - WaterPlan 2050 -
IWCM Strategy for the Central Coast. This over-arching plan is to be developed separately by IWCM Strategy for the
the two councils after the completion of WaterPlan 2050 and the two IWCM Sub-Plans. Central Coast.

Many aspects of sustainably managing the water supply, sewerage and stormwater systems
have been considered as part of WaterPlan 2050 and the objectives and focus of the plan

Status: Final August 2007
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coincide with many of the IWCM planning process objectives and the IWCM Sub-Plan
outcomes (for further details see Section 1.4).

WaterPlan 2050 focused on identifying surface water sources and bulk (or large scale)
alternative water sources such as groundwater and stormwater harvesting to ensure that the
growing population of the Central Coast has sufficient water to meet their needs for the next 50
years. WaterPlan 2050 involved ongoing stakeholder participation and consultation through a
specially constituted Community Liaison Group. A preliminary draft of WaterPlan 2050 was put
on public display in November 2006 to facilitate community input.

The two councils, in consultation with DEUS, defined the interface between these two studies
(Figure 1-3). A 50 year INCM Sub-Plan has been separately produced for both Gosford and
Wyong councils. These plans focus on identifying and assessing water efficiency and local
sewage, stormwater and greywater recycling measures that could be put in place in each local
government area (LGA). These plans have a 50 year planning horizon (from 2005 to 2055).
The IWCM Sub-Plans were also prepared with stakeholder input (for further details see Section
1.5).

WaterPlan 2050 - IWCM Strategy
for the Central Coast

Long term (50 year) bulk
water supply strategy

I

Gosford Wyong Councils’ Water Authority
WATER PLAN 2050

Gosford City Council Wyong Shire Council
IWCM Strategy IWCM Strategy elnteraction with Hunter Water
(sub-plan) (sub-plan) eWater sharing plan
eGosford Wyong headworks
W assessment
Detailed integrated and sustainable eldentifying local issues
strategies until 2055 for water M elmplementation of local measures such as water conservation, recycling,
distribution, sewerage and sewage management, stormwater, urban growth issues, water sensitive
stormwater urban design.
e|dentifying demand from regional water supply

Figure 1-3: Integration of INCM Sub-Plans into WaterPlan 2050

1.4 Connecting the WP2050 and IWCM Processes

Most of the time, run of river flows are harvested to meet the needs of the Wyong and Gosford
communities. Mangrove Creek Dam is the only significant storage in the combined water
supply scheme, and is drawn upon to supplement water supplies in times of lower river flows.
Over the past 10 years, the supplies in this storage have been continuously drawn down.

Mangrove Creek Dam was originally designed to operate in conjunction with transfers from the
upper Wyong River. The infrastructure to facilitate these transfers has not yet been
constructed. As this dam provides the primary storage for drought security, there has been a
need to review the measures to facilitate the recovery of the dam. The measures fall into two

Status: Final August 2007
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broad categories: transfers from adjoining surface water sources; and development of

alternative water sources.

WaterPlan 2050 has focused on identifying surface water sources and bulk (or large scale)
alternative water sources. This includes using groundwater, desalination and indirect potable
reuse in addition to surface water or stormwater; and alternative sources to satisfy
environmental flow requirements.

All of the bulk water options in WaterPlan 2050 assume that both Wyong and Gosford councils
will put in place continuing programs to improve the efficiency of water use and local recycling
schemes for the recycling of stormwater and treated wastewater (GWCWA, 2006). It is the role
of the IWCM Sub-Plans to identify viable alternative water sources and water efficiency
measures in each of the Wyong and Gosford LGAs. The outcomes of the IWNCM Sub-Plans
complement the bulk water measures considered in WaterPlan 2050 as illustrated in Table 1-1.

Table 1-1: Alignment of INCM Sub-Plan Outcomes and WaterPlan 2050 Objectives

MaterPlan 2050 Objectives ‘ ‘IWCM Sub-Plan Outcomes

Achieve a safe, reliable and
secure water supply.

Identification of viable local alternative water sources to assist in improving the
security of the supply through diversification of sources.

Ensure the supply and use
of water is efficient and
affordable.

Assessment of a wide variety of demand management measures to improve the
efficiency of water consumption. A TBL based analysis of scenarios to understand
their affordability in economic, environmental and social terms.

Protect the health of the
rivers and the environment.

Identification of opportunities to reduce urban discharges by reusing treated
sewage effluent and stormwater and reduce extractions of water from the
environment.

Involve the community in the
development and selection
of proposed measures.

Inclusion of a Project Reference Group (PRG) at all key points in the IWCM Sub-
Planning. The group included some members of the Community Liaison Group
assisting in the preparation of the Water Plan 2050 sub-plan. Both Water Plan
2050 and the IWCM will be subject to public exhibition and comment.

Ensure that the proposed
measures can be
implemented.

Due consideration of policy, guidelines and legislation in identifying and assessing
options to assist in the implementation of recommended measures.

1.5 Stakeholder Consultation in IWCM Planning

The development of the IWCM Sub-Plan included stakeholder consultation. To assist in the
identification of water management issues and the evaluation of solutions to those issues, a
PRG was formed. The PRG included stakeholders representing community groups,
government agencies and Council. Full details of PRG membership and project involvement
are set out in Appendix A. The PRG provided a forum for community and industry involvement
in the development of the IWCM Sub-Plan.

During the Concept Study, the PRG was convened twice:

1. Goals and Options Workshop: The PRG reviewed and verified the issues identified through
desktop analysis; identified potential measures to address the issues; and, identified TBL
criteria against which to assess the measures.
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2. Measures Assessment and Scenario Building Workshop: The PRG undertook a preliminary
assessment of measures using the TBL criteria; and, completed preliminary bundling of the
measures into scenarios. The PRG option preferences, reflected in this preliminary
bundling, were considered in the final bundling of measures into scenarios (Section 2).

The PRG was convened once during the Strategy phase to assess the IWCM Sub-Plan
scenarios. The process and outcomes of this workshop are detailed in Section 3.

1.6 Study Area

The IWCM Sub-Plan study area covers the Wyong LGA. Wyong LGA is located on the Central
Coast of New South Wales (Figure 1-4), approximately 110 kilometres north of Sydney. The
LGA covers approximately 827 square kilometres and consists of coastal and hilly terrain. The
shire extends from Gwandalan in the north, to Ourimbah in the south and from the Pacific
Ocean to the hills beyond the Yarramalong Valley.

WSC includes major centres such as Wyong and Tuggerah which encompass residential
commercial, retail and light industrial areas. There are also numerous smaller towns and
villages surrounded by coastal lakes, farming and forested areas. The LGA has a population in
excess of 140,000 residents and accommodates a seasonal population increase due to tourism.

Source: DoP, 2006.

Figure 1-4: Centres and Land Release Areas of the Central Coast

Status: Final August 2007
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Together with Gosford City Council (GCC), WSC owns and operates a major water utility, the
Gosford and Wyong Councils Water Authority (GWCWA). WSC also manages the LGA’s
stormwater services, sewerage services (independent of the joint water body), coastal lakes
and a majority of the catchment areas.

1.7 Water Cycle Issues for Wyong

Water cycle issues were identified in the Wyong IWCM Concept Study. These issues were then
defined and prioritised by stakeholders in the PRG. The issues are summarised in Table 1-2.
The development of the IWCM Sub-Plan considered localised measures to address these

issues.

Table 1-2: Water Cycle Issues for Wyong

hssue

Climate change through
global warming and
greenhouse gas
emissions

Description

Predicted increase in temperatures and reduction in rainfall expected to result in
higher water consumption and reduced reliability of existing surface water supplies.
Production of greenhouse gasses through energy use in the treatment and transfer of
water and sewerage contributes to global warming and climate change. Waterway
ecological impacts including prospect of sea level rise.

Nutrients and water
quality

Urban and rural runoff includes elevated nutrient levels with potential ecological
impacts such as eutrophication, cyanobacteria outbreaks and algal blooms. Loss of
community amenity in waterways. Potential impacts associated with urban expansion
and infill development such as increased sediment loads, erosion, roadway pollutants.
Community concerns regarding water pollution.

Environmental flows

Potential changes to low flow allocation as per Water Sharing Plans (WSP). This has
been undertaken as part of WaterPlan 2050.

Acid sulphate soils

Ecological impacts during construction activities. Degradation of sub-surface
infrastructure.

Salinity Salinity hazard indicated to be low in Wyong LGA. Irrigation induced water table rise
may create problems.
Soil Erosion Increased nutrient and sediment loads in waterways. Sources include building sites,

land clearing and decline in riparian vegetation. Unstable riverbank sites.

Suitability of soils for
effluent reuse application

Some soils in the LGA area may not be suitable for receiving reclaimed water.

Urbanisation Uncertainty in population growth numbers.

Water demands and Expected increase in the permanent residential population will increase water
water use — Demand demands. Currently no pricing tiers exist to encourage conservation. Different
management attitudes within the community to water conservation.

Water demands and Expected increase in the permanent residential population will increase water
water use — Source demands.

substitution

Water Supply System - Decisions to be made on the supply measures for the development of the water

future planning for long
term stability

supply system. This will be done as part of WaterPlan 2050. Current water shortages
and high level restrictions indicate reliability of supply is a current concern. Reliability
of consumption, production and unaccounted for water (UFW) data.

Sewerage system Increasing population increases hydraulic loads on sewage treatment plants (STPs).
Status: Final August 2007
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‘Issue Description

Urban stormwater Water-borne pollutants entering local creeks and waterways. Localised flooding,
exacerbated by urban expansion. Numerous site specific issues including sediment
loads during construction, bank erosion and water pollution. On-going management of
infrastructure. Ensuring flows for environmental purposes. Pumping station sewage
overflows. Pollution from septic systems. Urban litter and pollutant loadings, which are
exacerbated with tourists.

Flooding Flood issues within Wyong LGA can be segregated into two main areas: those related
to new development in greenfield areas; and those existing as a result of an aged and
overloaded existing stormwater system. Increased urban development is considered
to be a primary pressure on existing drainage systems. Water Sensitive Urban Design
(WSUD) is currently not considered as a complimentary option to traditional drainage
works to reduce the impact of urbanisation on flooding.

On-site wastewater With increasing rural residential development, more on-site sewage systems may be
treatment systems implemented.
Status: Final August 2007
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2 SCENARIO ESTABLISHMENT

This section outlines the establishment of the IWCM scenarios and their associated water cycle
projections. Each IWCM scenario represents a combination of water supply, sewerage,
stormwater and catchment management measures in response to the urban water cycle issues
(Table 1-2) identified in the Wyong IWCM Concept Study.

This section discusses:
o Stakeholder involvement in establishing scenarios;

e The development of baseline forecasts of water demands and wastewater flows (i.e. flows
from STPs) to establish the predicted demands for water if no effort is made to manage
demand;

e The investigation and assessment of measures to manage each of the issues identified;

e The compilation of five different scenarios of the future of water supply, sewerage and
stormwater services in WSC; and

e The impacts of each of these five scenarios in terms of water demand, wastewater
generation, urban pollutant loads and capital and operating costs.

2.1 Stakeholder Involvement in Scenario Establishment

Communities are increasingly participating in the choice associated with the provision of urban
water services. Community participation in the planning process is considered best-practice
and aligns with community needs.

The process of developing the scenarios is summarised in Figure 2-1.

- Options Rank
Identify Long List op:irc‘ms

Issues

Build m Assess m IWCM
Scenarios - Scenarios - Sub-plan

WaterPlan 2050-

|:> IWCM Strategy for

the Central Coast

Figure 2-1: Scenario Development Process

Measures for consideration in developing scenarios were identified through previous studies,
including the Concept Study, and by the PRG (Goals and Options Workshop) and the Project

Status: Final August 2007
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Team. The measures identified by the PRG are set out in Table 2-1. These measures were
then considered in developing the local IWCM scenarios for WSC.

Table 2-1: Measures Identified by the PRG

Jlssue

Climate change through global
warming and greenhouse gas
emissions

PRG Suggested Measures

See the issue 'Water Demand and Water Use - Source Substitution' for
Measures

Nutrients and Water Quality

Sewage treatment process upgrade and return flow

Establishment of buffer zones alongside significant streams

Ban insinkerators in new developments

Rehabilitation of existing water courses

Stormwater treatment ponds/wetlands in new developments

Stormwater quality treatment detention basins in new developments

Improved management of contaminated and landfill sites

Environmental Flows

Implement macro water sharing plan

Purchase of competing licences

Acid Sulphate Soils

No measures identified

Salinity Revegetation for dryland salinity effected areas
Improved monitoring of farming practices
Soil Erosion Protect and rehabilitate riparian zones in water supply catchment - in

conjunction with Catchment Action Plan (CAP)

Erosion and weed controls - in conjunction with CAP

Suitability of soils for effluent
reuse application

No measures identified

Urbanisation

No measures identified

Water Demands and Water Use -
Demand Management

WELS for all accounts

BASIX for new residential accounts

High water users management plans for existing non-residential accounts

Dual flush toilet retrofit for existing accounts

Washing machine rebate for existing residential accounts

Residential retrofit of showers and tap flow regulators for existing residential
accounts

Community rainwater tanks for general use in open space areas

Efficiency controls on showerheads and tapware for new residential accounts

Mandatory use of rainwater tanks for new development

Adopt higher BASIX standards for new accounts

Community IWCM education (promotions/guidelines) for new and existing
accounts

Community education/enhanced land care programs on a catchment level

Status: Final
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‘Issue PRG Suggested Measures

Landscaping/native planting controls (reduced garden water) for new accounts

Enhanced conservation signal in water pricing for all accounts

Water Demands and Water Use - | Agricultural reclaimed water reuse
Source Substitution

Stormwater harvesting/reuse in existing key areas and new developments at a
local level

Retrofit of on-site greywater recycling for existing accounts

Localised industrial treatment of sewage for existing non-residential accounts

Retrofit of recycled water system to key existing users

Extension of retrofit of recycled water system to feasible existing areas

Rainwater tank rebate for existing residential customers

Rainwater tank retrofit program for existing residential accounts

Indirect potable reuse (IPR)

Stormwater harvesting at catchment scale

Use effluent to off set environmental flows in water forming plans/ Return of
recycled effluent to point of extraction

On-site greywater recycling for new accounts

Include plumbing in new development to allow for greywater

Improved monitoring of non-town water supplies in existing systems

Recycled water use through a "third pipe" for new developments

Develop development control plans (DCPs) for water recycling dual plumbing
for large users, commercial, industrial & open space

Localised industrial treatment of sewage for reuse in new non-residential
developments

Sewer mining in new open space developments

Water Supply System - future Shared equipment and access funding sources for IWCM activities
planning for long term stability

Aquifer Storage and Recovery (ASR)

Sewer mining for existing open space accounts

Pressure reduction program for existing areas

Active system leak detection and repair and Red Alert for existing systems

Sewerage system Improved trade waste management

Infiltration and inflow reduction program for existing areas

Decentralised treatment cluster systems for new developments

Urban Stormwater Stormwater treatment ponds/wetlands for existing areas
WSUD DCPs for new developments
Retrofit of WSUD to key existing areas

Enhanced erosion controls during and after construction

Smart sewers (low inflow and infiltration) for new developments

Gross pollutant traps

Status: Final August 2007
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Litter/Organics to stormwater reduction (bins)

Flood mitigation works in key areas

Detention basins with low flow release

Traditional detention basins for new developments

On-site detention in new developments

On-site wastewater treatment
systems

Improve on-site systems on a catchment wide basis

Stakeholders were also involved in defining criteria (Table 2-2) for assessing the relative
performance of each of the scenarios with the aim of being able to determine a recommended
scenario for implementation (Option Assessment and Scenario Building PRG Workshop).

Table 2-2: Gosford and Wyong IWCM Assessment Criteria

JEnvironmentaI

Maintains water quality and
minimises negative impact on
biodiversity.

Prevents long-term depletion of
water resources.

Is an energy and resource efficient
option, and minimises green house
gas emissions.

Jisocial

Aids in securing the reliability of
water supply.

Reduces individual water demand
(L/per person/per day).

Encourages and promotes society's
acceptance of alternate water
sources (reuse of grey water,
treated water, stormwater, use of
groundwater, etc).

Economic

Minimises long-term costs of urban
water cycle infrastructure.

Maintains an affordable water
supply ($/ML).

Includes economic incentives to
use alternative sources of water.

In the second workshop, the PRG also undertook a preliminary bundling of measures into
scenarios. Each option was discussed and considered using the environmental, social and
economic criteria determined by the PRG. This PRG ranking of measures was used by the
project team to understand the preferences of stakeholders with respect to the various
management measures when bundling measures into scenarios. The outcomes of the PRG
assessment of measures are set out in Appendix A.

Drawing on the DEUS guideline framework, and inputs from the PRG, five preliminary local
IWCM scenarios were built by the PRG with increasing levels of integration between the urban

water services:

1.

The Traditional Scenario — the case likely to result from the traditional approach of

undertaking separate water supply, sewerage and stormwater investigations and system

management.

building on Council’'s currently planned activities.

Status: Final
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2.2 Baseline Forecasting Assumptions

Water demand analysis establishes a robust understanding of how water is used and moves
through the urban water cycle. It is required in order to develop INCM measures, forecast
demands and compare the measures.

Analysis of historical water usage (including the impact of climate conditions) flow and load
generation was made in the Wyong IWCM Concept Study. Baseline forecasts were also
developed in order to identify potential water management issues. This section of the report
summarises the changes in the baseline assumptions that underlie all forecasts and measures
development in this report. For detailed descriptions of the assumptions the reader is referred to
the Concept Study report.

The analysis completed in the Concept Study was undertaken prior to the release of the Draft
Central Coast Regional Strategy (DoP, 2006). Hence, the baseline was revised as part of this
phase to reflect changes in the anticipated ratio of greenfield versus infill development identified
in the regional strategy.

Population forecast figures were obtained from WSC and are consistent with those being used
in the development of WaterPlan 2050. Since the Wyong IWCM Concept Study, these
population forecasts have been extended from the original planning horizon of 2035 to 2055.
This is consistent with the 50 year planning horizon of WaterPlan 2050.

Growth projections for the Wyong LGA show an estimated increase in people to be serviced
with water of approximately 130,000 between the year 2005 and the year 2055.

The existing major urban centres of the LGA are concentrated along the coastline and the Greenfield
neighbouring coastal lakes. The planned major growth areas within Wyong LGA are within the ~ development in
Warnervale District, an area planned to become a new urban centre for the Central Coast, WV°I"9 ,LGAh

and urban releases in the North Wyong area which are to be undertaken in two stages %ﬁ;ﬂ'ﬁ;;stﬂct)
(Figure 2-2). Redevelopment to higher densities, and infill development, are occurring will account for 22% of
throughout the existing urban area and particularly around The Entrance and Bateau Bay. new dwellings across

Recently released state planning documents assume greenfield development in Wyong LGA the Central Coast
(excluding the Warnervale District) will account for 22% of new dwellings across the Central
Coast (DoP, 2006). The baseline forecasts have been revised to reflect this assumption.

In addition to new residential growth, urban release area 1 is planned to contain a new
employment zone (Warnervale Employment Zone, shown in light blue adjacent to the new town
centre) and a new industrial area (Bushells Ridge, shown in light blue hatch to the north of the
new Warnervale town centre).

Status: Final August 2007
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Source: DoP, 2006.

Figure 2-2: Planned New Development Areas of Wyong LGA

The resulting baseline forecasts are shown in Table 2-3 and were combined with the
corresponding data from Gosford to establish the system wide demands shown in Figure 3-1.
The completion of the baseline forecasts provides a basis upon which to examine measures
and complete a preliminary option assessment, as discussed in the following section.

Status: Final August 2007
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Table 2-3: Baseline Forecast — Business as Usual without Planned IWCM Initiatives

Baseline ‘2005 2010 | 2015 2020 2025 2030 2035 2040 2045 2050 2055

Forecast

Per 330 326 325 324 325 327 328 330 333 335 338
Capita
Water
Demand
(L/p/d)

Annual 16,909 | 18,303 | 19,647 | 21,096 | 22,538 | 24,074 | 25,749 | 27,550 | 29,361 | 31,255 | 33,282
Water
Demand
(ML/a)

Peak 106 119 131 145 158 173 188 205 222 240 259
Day
Water
Demand
(ML/d)

STP 14,209 | 15,323 | 16,373 | 17,496 | 18,593 | 19,754 | 21,015 | 22,361 | 23,696 | 25,079 | 26,551
Annual
Inflow
(ML/a)

STP 20 35| 7| 9| 4 44| 46| 49| 52| 55| 58
ADWF
(ML/d)

STP 97 109 119 130 140 150 161 173 184 195 208
Design
WWF

(ML/d)

The above figures are based on unrestricted historical demand and predicted growth in water
using accounts. The forecasts were calculated using the DSS tool (discussed further in
Section 2.3.1).

2.3 Preliminary Option Assessment

For the purposes of assessment, the preliminary measures identified were categorised as
follows:

o Demand management: including both water conservation and source substitution
measures. These measures address issues around water quantity, quality and reliability;

o Stormwater and catchment management activities. These measures primarily address
issues around catchment and receiving environment water quality; and

o Other water cycle management activities. These measures primarily address system
monitoring and management to improve knowledge of other issues.

The following sections discuss the process of assessing the measures identified by the PRG in
Table 2-1 and a series of other measures developed by the Project Team. In each of the
following sections, the specific issues identified in the concept study phase address by the

Status: Final August 2007
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proposed measures are identified. The assessment of individual option performance informed
the process of building scenarios.

Itis important to note however, that the measures developed have been considered at a level of
detail which enables option description and consideration for strategic planning purposes. As
growth and development continue, it will remain necessary to consider other specific local
measures as they arise. The selected scenario will provide overall direction in terms of WSC's
integrated water cycle management, but should not be obstructive to the consideration or
implementation of specific local measures on an opportunistic basis.

2.3.1 Demand Management Measures

Assessment of water cycle management measures requires consideration of the application of
each individual option. For most water management measures this includes assumptions
regarding:

e Extent - the area or number of customers impacted by the activity;
o Efficiency - the water savings or gains associated with the activity; and
e Cost - including initial setup and on-going costs, to both the customer and water utility.

Further, it is recognised that many of the measures are inter-related and, when combined, their
benefits and costs require their interaction to be considered. For instance, the individual water
savings associated with education and rebate programs targeting the same end uses of water
(i.e. educating customers to have shorter showers and offering rebates to encourage the
replacement of shower roses with more efficient ones) cannot be simply added together.
Likewise, reclaimed water reuse approaches require consideration not only of water savings but
also catchment advantages and disadvantages.

The Decision Support System (DSS) is the main tool used to assess potable water savings and
associated costs of IIWCM measures, both on an individual basis, and when combined within a
scenario. The DSS allows development of forecast water demands and wastewater flows,
considering each option’s impact on end water uses (i.e. the specific uses towards which water
is put such as toilets, washing machines, outdoor use etc) and hence, on the established
baseline forecasts. By combining measures into scenarios, a series of forecasts of water
demand and wastewater flows can be generated.

In assessing measures, the DSS tool allows for consideration of the capital and operating costs
associated with each option and the savings in water and energy use (and resulting reduction in
carbon generation) as a result of each option. The assessment considers the cost-benefit of
each option from the perspective of the utility (in this case WSC) as well as customers and the
community as a whole. This allows for the relative cost-benefit performance of each option
under consideration to be determined.

There are two different categories of measures that are assessed in the cost-benefit analysis:

1. Water conservation measures involve behavioural changes that reduce the consumer’s
consumption, including education measures and water efficiency fixtures.

Status: Final August 2007
Project Number:1008200 Document Number: B Page 17



Wyong Shire Council
@ mwH Wyong WICH Sub-Pa

2. Source substitution measures do not reduce the customer’s consumption, but the demand
is met by an alternative water source outside of the potable water supply system.

Combined, these two categories of measures are referred to as demand management.

The assumptions used in the DSS to model the potable water savings as a result of
implementing individual water conservation and source substitution measures are set out in
Table 2-4 and Table 2-5 respectively. Where information was available from WSC’s existing
conservation efforts, it has been used to set the basis for modelling the impacts of the measure.
Where information was not available, assumptions have been made on the basis of the number
of customers affected and the estimated volume of water used in the targeted end use/s. The
assumptions have been set at a level of effort in order to seek a reasonable likelihood of
acceptance of each measure.

In the Wyong IWCM scenarios, it is assumed that rainwater may be employed for garden
watering, pools, household washing (cold water) and toilet flushing. A hydrological assessment
of the impact of rainwater harvesting systems on water demands was undertaken using a multi-
variable regression analysis to establish demand variability and a water balance simulation. For
more details on the technical background to the simulation, see Appendix B.

Based on this assessment, it is has been assumed that the typical installed household tank size
for Wyong adopted for the rainwater measures is 5 kL. Overall, the reductions are
approximately 55% of annual potable water demand, however, this varied by the dwelling type.
It has been assumed that rainwater tank demand reductions are negligible under peak demand
conditions because during dry periods it is unlikely the tanks would still contain rainwater.

The development of the capital and operating costs of each option detailed in Table 2-5 are set
outin Appendix C, and based on the infrastructure and development areas shown in Figure B-
4 to Figure B- 9.

Status: Final August 2007
Project Number:1008200 Document Number: B Page 18



100z ¥snbny

61 obed

g JaquinN juswndoq

002800} 4aquinN joeloid

[euly sme)g

‘U

Jeak (| e aAeY 0} pawinsse
ale UYoIYyMm SIaySemysip Joj
01$ pue i dejsad 01§ jo
Jawoisnd 0} 3500 aseyaind
[UOBIPPY ‘BlsjewW
[euonowoud yons jo dnjes
10} 000°¢$ Pue s|eLsew
leuoiowoid STIM

JO JUBWIBdURYUS J0} Jeak

Jad 00G$ Jo Aynn 031509

7 paunssy

asn/ 08 — Japeo
Juol} Jusio "asn/]
00} —Jopeojjuoi4 e

8sn/7 0g|, — Japeo| do

juspyg 8sn/1 061
— Japeo| doj jusioleu] e

(%2}

10 Juswaoe|dal [enuue)
adfy aoueidde yum Aiea
sbuiAes aulyoew Buiysep)

%8
10 ajel JusWdoe|dal [enuue
Ue 9ABY O} PaLUNSSE |y

asn/]
Oy —Jesiw Jajep| e

asn/1 6y —MO|d MO e
asn/1 0L - Wnipajy e
asn/1 16 Mo|4 UBIH o

:sad£} souedde/ainyxiy
yum Kiea sbuines
PEayIamMoyS "Siaysemysip
pue sdej 1o} %01

10 uononpal asn abessny

sbulneg Jsje\ pawnssy

"aWayos Alejunjoa ay) Jepun
[eSJaAIUN Jsowe Aua.Ind i S)3|10})
Joj Buijjaqe| Aousioe Jeyy pue
19]I0} ysnjj [enp €/9 8y} s! eljejsny
Ul $}9]10} 40} pJEPUE)S JUBLIND

8y} 9sNeoaq S| slyL 'sojes 19|10}
uo Joeduwi a|qibiBiau e aAey [Im
aWaYds STIM Y} 1Byl pawinsse
usaq Sey )| ‘sjunodoe Bupnsixs oy
Jeaf Jad 9, pue sjunodoe mau Jo}
9,6 Jo uonedinied Aq sainjxiy dey
JusIdIe pue %0} Aq SpeayJamoys
MOJ} MO| ‘%01 Aq SauIyoeWw
Buiysem jusios Jo axeldn

ay} aseaou] Ajuo siswoisnd
[euapIsal uo Joedw 0) pawnssy

UONRABUS 18}y PaWNSSY

ne-AoB-Bunesssyem mmm/:dny
$90IN0S8Y JaleA\ PUB JUSLULOJIAUT

8y} Jo Juswiieda JUSWILISAQS) Ueljesisny

'G00¢C

Ul pajeniul Sem SI8UYSEMYSIP pue sjeuun ‘sdej
‘$9S0J Jamoys ‘sauiyoeu Buiysem ‘s}a|i0} 4o}
awayas Bulaqe Kousioye Jejem Alojepuew y

uonduosaq

ue|d-qng WOMI Buokm
[19uno?) anyg buokm

STam

aInses|y

‘Juswidojanap

Mau 1o} aiemde)

puEe SpPEayIamoys

uo s|0Jju0d Aouaoly3g

‘Juswidojanap
mau pue Bunsixa
0} paydde (S73m)
awayog buiege
fousiony3 Jejep

sainses|\
pa)sabbng oyd

Juswabeue|y
puewaq —

s Jojep pue
puewa( Jajep

anss|
Apmg 1deouon

$3INSE3}\ UOREAISSUOT) JBBM 77 Olqe)

SaINsea\ UOIBAIISUOY) JBJRM :$-Z 9|qeL

Hmn @




(¢ obed

100z ¥snbny

g JaquinN juswndoq

0028001:58quinN 103f01d
[euly sme)g

“Jawoysnd Aq 1ow dwind
10} 00%$ PUE 000°€$ SAUEL

"uonesisIuIWpe Joy
Jeak 1ad 000‘ ¢ pue dnjes
104.000'G$ 4o ANpn 033809

0 pawnssy

"B} 8} JO %05 Ajfewssyul
109UU09 AJUO SuoleAOUSY
"shep yead uo uoponpal

%0 "PaYoe}ep-IWes 10} %G9
pue sjiun pue sashoy ul
sasn Jajem pajeble) 1o} %09
‘$yue} Jajemulel Joj sbuines
Jajep\ “|enuapisal a|buis Joy
ZW 0Zz ea.e jool abelane
pUB Yue} T4 G Sewnssy

'Saleys Joxy/ew
Juswaoe|dal pue mau

Ut (7 €/9 Ut 8se8198p %0},
Jueynsal yym) sjo|io} 7 ¢/
Ul 8seasoul %0} Jo abueyd
aJeys JoxJeuw s)a)io} Jusioly]

J|nsa.
B Se 9,¢9 Aq Sesealoul MO}
MO “ywmolb mau sanyded
XISYg Se pasesioul sey
aleys joyew 8y} Ing ‘STIM
se awes auy} Juswaoe|dal
[enuue pue sbuineg adfy
Il 1o} salie abueyo
aleys JoyJew speayiamoys
JusdIT "STIM

Jad se sBuines peaysamoys

'sdey 1o} %01
10 suoanpal asn abeseny

sbuineg Jsje) pawnssy

"SIMY Ul jnsal

suoieaoual wnuue Jad 9% €0
"SJUN0JJ. [RUSPISA) MBU JO %06
10edWI SYUE) JSjemuley "SJunodde
[BIJUSPISBI MBU JO %06 1oedwl
syuis/sde] syuej Jsjemurel pue
speayJamoys juaiolys ‘syuis/sde)
juaiiya Buisn ybnoayy pauieb aq
('™ sjuiod ajenbape jey) pawnsse
s1)1 Apn)s siy 04 "SJawiolsno
[eRUSPISAI MBU soeduw|

UoNeJjaUSd 1o paLunssy

neA0B*msu"XISeq-mmm//:dny

Buiuue|d Jo Juswyedag MSN "(1e1emAalb
pue ules -6-9) saljddns Joyem aaleuls)e

pue sainjxy ‘Buideaspue] ybnouyy pauied

aq ued sbuines ay] ‘MSN Jo eale sbuines
Job1e} %01 ou} ulyim sal| BUoAM 7 000°0F

40 $$80Xa Ul [ood e Bujuiejud 10 000‘004$
Uey} Jajeald Jo anjeA B Yim Suonippe pue
suofela}e pue jusidojanap [eljuapISal Mau
lle 0} saldde xopu| Ajjiqeurejsng Buipjing 8y

uonduaseg

sjuiod
0t — Welboid
XISvd

ainsesy\

"Juawidojanap

mau Jo} alemde)

PUB SPEaYIaMOYS

uo sjonu09 Aousioiyg

"(XISva) xapu|
Auiqeurelsng Buipjing

Juswabeuely
puewaq —

as Jajep pue
puewa( Jajep

sainses|
pajsabbng o¥yd

anss|
Apmg 1deouon

$3INSE3} UORBAISSUOT) JBBM -7 O|qe)

ue|d-qng WOMI Buokm
[19uno?) anyg buokm



1z obed

g JaquinN juswndoq

002800} 4aquinN joeloid

100z 3snBny [eulq SNE)S
suolssiwgns

‘01/600¢ LyvdI "aB1eyo paxy ayj ur uojonpal Juswudojenap
ul Jejs 0} welboud ‘leubis | e Aq1asyo aq ||Im anusAal Ul 8SeaIoul Uy “490|q Bunsixa pue Juswabeue|y
‘Joopul | Buioud o} puodsal ||im si8W0ISND Jamo| ay} ul Jeys aiow %06 Ajgiewixoidde aq [enuapisay |  mau Joj Buidld Jsjem puews( -
‘|lounon 10} G0"0- pue Joopino IV "8SN Jajem [euaixa 1B | ||IM %20|q Jaybiy 8y} ul 80ld "SIasn [euspisal -yue] | uljeubis uoieAlasuod | asn Jejep pue
0} }S09 }§0-8U0 000°05$ 10} Z'0- 4o Ayonseje aold | peiebie) ‘siawojsna [enuspisal ||y | 1o} L) ¥o0iq Buiuioul ayy sanposul [im [1ounog | yoolg Buiuijou pasueyuy | puewsq Joyepm
Juswabeuely
sasealoul puewaq —
‘|lounon suoissiwgns 1 Yyd| 'seinby | eoud psuuerd oYd | esn Jeiep pue
0} 509 JJ0-8U0 000‘05$ "0 BuiABS pawNssy "SIBWOISNI Iy panoidde 1 ¥y d| Uim aulj Ul $aseasoul 8dld Apuaung Aq pajsebbns joN | puewsq Jaiep

‘sweJboud a1ed

saujepns Loreonpe fyunution

"8SN J00pINO pue uonowo.d DA uo Buissnooy weboud . .

Ul uononpal 9%z eJixa ue ‘weJboud ayy uoneanpa Ajunwwod Buiobuo anisuayaidwos dn paddaig "Juswdojanap Juswabeuely
sana|yoe weiboud uoneanps Aq paouanjjui 8q |Im SJBWOISNI B JusWwajduui 0} B3UBJSISSE [EIIUYDS) - weuboid MaU pue puewaq -
dn-padda)g "Buines [eussjxe I|e J0 %0G "papnjoul sadA} pue Buiuiel; ‘sjelsiew apincid pinom [1DuUnoD uoneonp3 | Bupsixs Joj uoneonps | asn Jejepn pue

‘wnuue Jad 0001 $ %01 1de0xa anoge sy Jawoysno mau pue Bunsixa |y "Uo1eoNpa ANUNWILLOD JO [9A8] PaseaIul Uy INOMI INOMI Anunwiwo) | puewsaq Jajeph
‘Bunedionsed 1oy ‘weJboud ayy Juswabeuely

uonanpal %g Ue $aAsiyoe £q paouanjjul aq [|Im SI8WOISND sjuelb 1osloud jooyos sweiboud |eASaS puewa( -

Uolym asn Joopino }deaxe e Jo %0G "papnjoul sadA} puUE uoleaNpa |eJauab sapnjoul pue saAlerul uoneonp3 |  Jelep) 1Seo) [eaus) | asn Jelep pue

WNUUB/000‘0G$ | S9SN |1 ul uonanpal %G o | Jawoysno mau pue Bunsixa |y Uo1BaNpPa UOIJBAISU0D Jajem Bunsixe DS Bunsixg - uoneonpa alignd | puewaq Jajeph

$1S09) PaWINSsy

sbuineg Jsje) pawnssy

UoNeJjaUSd 1o paLunssy

uonduaseg

ainsesy\

sainses|
pajsabbng o¥yd

anss|
Apmg 1deouon

$3INSE3} UORBAISSUOT) JBBM -7 O|qe)

ue|d-qng WOMI Buokm
[19uno?) anyg buokm



Z¢ obed

g JaquinN juswndoq

002800} 4aquinN joeloid

200z ¥snBny ULy :snieig
Juswabeue|y
JWo}SNd 'sieak puewsq -
auy Aq pred ase ge§ yolym | -esn/z) 03 ¢ woyy buibuel 881y} Joj wnuue Jad %G 8q 0} ‘|lelsut [im Jaquinid panoidde ue jsanbal uodn DL as() Jajep\ pue
40 0GE$ SIS09 uone|lelsu| | ‘azis ysnyy oyoads uo paseq | palunsse sjel Juswade|dal [enuuy | pade|dal aq 0} pawnsse [apou asn Jajem YbIH | 19110} ysny [eng | 40L8119]10} Usnyy [eng | puewsq Jajepn
0000} $ 181509 pue (309 pue JSM 40}
‘panss| ainBiy pauiquiod) Jeak Jad sejeqal 096°| anss!
ajeqal Jad 00z$ Jo [1ouno) 0} pajoadxa si welboud ay ‘DS 03 Buipioaoy Juswabeue|y
0}1509 “adA} suiyoew *asn/10G 1 0} 08 ol “SBAIBIJIUI JUSLIND Y}IM BUl| Ul ‘SBUIYOBW | 8)Bgal sulyoew puewa( -
uo Buipuadap ‘000°1$ Buibue. spuewap Jajem "2l 89 0} | Buiysem Juaioye Jajem Joj SIsWoisnd 0} sjeqal Buiysem ajegal | oSN Jejep pue
-009$ Usamjaq Alea sjso) | aulyoew aiyoads uo paseqg | pawinsse sjel juswade|dal [enuuy aujyoew Bulysem 00z$ e spircid 0} [ouno) [ejuapisay aulyoew Bulysepy | puewaq Jayep
‘peayiomoys
18d 0g$ st Ayjan 0} 1809
pue sdej Jo }s09 Jawoisn) INQ ‘S|jom Se ales ale "speay Jamoys Jo sadA) om%o %M Mﬁ h Mznﬂm wcvm_om wc:_, Eoﬂ_ .W_owmww
(£0/900z i seiadoud SPEBLUaMOUS 10} SBUINES | /e 10} Bd%8 1O Bfel usLLIBOEdoY dej pue sajzzou JabbL} 8soy ‘speayiemoys Juswabeuely
000°L UO paseq) syuis pue S "SyuIs VYV ‘o' ‘saoueldde yusioye Jajem SIaMOYS pue sioje|nbau puewa( -
sde} Joj 1509 uonessiuipe | pue sdey Joj suoipuod yead pue sdej Jo sadfy |je Joy sieak | Jo Bumyonal ay) Joj salpisans sepiroid weibosd | sdey jojyonas | moj) dey pue sismoys | 8sn Jajep) pue
wnuue/000‘sG$ | pue abeseae ul sbBuines %0 | Inoj 1o} edy,¢ Jo ajel Juswadeiday | 8yl 'y00g (Mdy Ul payoune| ‘welboid Jeak o [enuapisay | o yosial [BRUBPISAY | puews( Jaiep

$1S09) PaWINSsy

sbuineg Jsje) pawnssy

UoNeJjaUSd 1o paLunssy

uonduaseg

ainsesy\

sainses|
pajsabbng o¥yd

anss|
Apmg 1deouon

$3INSE3} UORBAISSUOT) JBBM -7 O|qe)

ue|d-qng WOMI Buokm
[19uno?) anyg buokm



¢z obed

g JaquinN juswndoq

002800} 4aquinN joeloid

Juswabeuew ainssaid

100z 3snBny [eulq SNE)S
(9002 JoquianoN G} ‘pieog
0} dnougy Aiosinpy [ealuyoa ] Aq uoday Jad
SE) "SHIOM JO pUNOJ PU0ISS B} 10} JesA/TN0.LS

PUE $3I0M JO puno Jsity 8 Joj JATTNGOS Aiqels

SOJBWNSS DS "YOMJBU UONE|NOIa) Blljud

wus} Buoj Joy

10} 000°0%$ pue Buuejsw ainssa.d ul uononpal 1o Aanns sapnjou| 400z ‘Aenuer ui uebaq Buiuueld ainyny
10LISIP J0} 000'GZ$ eale "pajeal} Seale 1o} SMOJ} | %06 "Seale Juswabeuew ainssaid | weiboid "wayshs Aiddns Jayem ayy ul abeyes) jo weiboud sso| 9Yd - wayshg
Jad Juswysi|gelsa 1509 abeyes)| Ul uondnpal %6z £q paIanod WaysAs o %0¢ | [oAS] 8y} 8anpal pue Ayjuspl 0} pawie wetbold | Jejem Bunsixg Aq pajsebbns joN | Ajddng Jsiep
"8SN J0OpIN0

Ul uoionpal %z eJixa ue (Buusyem |  juswabeuep
sanalyoe weiboud uoneonps "welboud ayy Aq psousnjul oq S} uapJeb paonpal) puBwa( -
dn-paddajg -Buines [euselxa | || SIBWOISNI [[B JO %Z “PApN|oul ‘syue|d Jusioys Jajem Bunueld sjojuod Bunueid | asn Jejen pue
"wnuue Jad 000‘1$ 9,01 1deoxe anoge sy | sedA) Jawosno enuapisal Bunsixg J0 uonaaes ayy Moddns oy wesboud A1asinuy | pue adeaspue anljeu/buideaspue | puews(q Jaiep
Juswabeugy
"1K1000°0Z$ 40 S1S09 "SUOIIPUOD suoloLsal puewa( -
uole.SIuIWPE [enuuy yead pue abeiane Sjunoaae Bunsixa S9SN [BUIBIXS JO} SUOIOLISAI [ong 9Yd | 9Sn Jalep pue
"000°0G$ J0 Sis00 dn Jog yioq Japun sBuines 9,0 puB MaU Jo %G/ 0} salddy asn Jajem Jo uonejuawsduwi Aiojepuely | mojjusuewad £q paysabbns joN | puews( Jarepm

"009 pue JS\ paieys ale ed 000‘0$

10 §)500 weuboud Jusing "siasn Jajem G|, doy

ay) Aq abesn Jajem ul uonoNpal %G e passesse

Sey DM "ainseau Juswabeuew jybnolp

B Se sue|d Juswabeuey Jajepn Jo uonesedaid

ay) pue Bunipne pafojdwa DM Apuaiing

Jledal yes| pue ‘sedinap Juswaode|dsip

-1a]em 19|10} ‘sde) pue SpeayIamoys

. . ‘paydde Mmoy-mo| ybnouyy pasijeas ale sbuines Jayem sBuineg
Aun a4 10} 000028 0 Buines abexes| %05 (84| ‘sleaf 9aiy) Joopu| "a|qedljdde asaym anpayas uonedi weJboid Juswabeuely
1509 UOIJesjSIUIUPE [eNUUY ! i _

A¢) Aejodwa] -abeyes| |  Joj uni o} wetboid upny “wnuue ue Jo Juswdojanap pue abeyes) ‘sainsesw [ejo] - Jipny sJawosng Bunsixa puewa( -
‘Jipne Jad Joj jdeoxa sasn Jojem Jad sJawOjsnd [BljUSPISaI-UOU |  UOIBAISSUOD Ja)em JOOPUl SBPNOUl YoIYM Jipne lenuapisay | Joj sueid Juswabeuew | asn Jejepn pue
000°2$ Jo Jowosna 0} 3500 |  pajebiel ||e ul sBuines %) 10 9 |, ‘SN JOOPINO pUE JOOPU| 90} B paIayo ale sJasn [enuapisal-uou doj -UON Jasn Jayem YbiH | puewsq Jaiep

$1S09) PaWINSsy

sbuineg Jsje) pawnssy

UoNeJjaUSd 1o paLunssy uonduoseq

ue|d-qng WOMI Buokm
[19uno?) anyg buokm

ainsesy\

sainses|
pajsabbng o¥yd

anss|
Apmg 1deouon

$3INSE3} UORBAISSUOT) JBBM -7 O|qe)




1z obed g :Jequin juswnaoq 002800} :Jequiny 1080id

100z 3snBny [eulq SNE)S
S300
JUBWIUIBAOD)
ul weiboid
fousiog Juswabeue|y
"0S02dM Ul Jo uonesado puewa( -
G SyuIs pue sdey | In018s Se SN [BlUBPISAI-UOU JO %, *90e|d Ul panuiuo) ‘OYd | 9SN Je)ep pue
's1eak ], A19AS 000°091$ | PUB G SIeMOUS ‘%29 SIBNI0L | |} Joj S)UNOIE |19UN0Y pawNnssy | aAleniul siyl Bumnd 000‘091$ papuadxe DSM pue Bupsix3 Aq pajsebbns joN | puewsq Jaiep
copngas | oy | e
Juswebeuew ainssaid ainssaid _ . wuay} Buoj Joy
‘ . Yes| wajsAs sy
10} 000°0%$ pue Buuejew ainssaud ul uoionpal Juswabeuew ainssaid paseaiou] | pasealoul Yjim Buiuueld ainyny
1OLISIP J0} 000'GZ$ ease ‘paleal) Seale 1o} SMojl | 906 "seale Juswabeuew ainssaid | wa)shs Addns Jsiem ayy ul aBeyes) Jo [aAs] 8L} weJBo.d sso| weJbo.d - wayshg
Jad juawysigelss 1509 abeyes| ul uoioNpal %6z Aq paianoo wslsAs Jo %0 aonpal AjaAjjoe pue Ajjuapl 0} pawie welboid 1a)em anjoy uononpal ainssald | Aiddng Jeiep

sainsesp\ anss|
$)S07) pawInssy sbuineg Jsje) pawnssy uoneleudd 1oNIe|\ pawnssy uonduaseg ainsesy pajsabbng oyd  Apms 1deouo)

$3INSE3} UORBAISSUOT) JBBM -7 O|qe)

ue|d-qng WOMI Buokm
[19uno?) anyg buokm —-— >>_>_ @



Gz abed g :JaquinN juswnaoq 0028001 :Jaquiny 108014
100z ¥snbny [euly snjeig

"900Z 4oqWanoN Y| Hodey pieog
u s Aq parddns sisod pue sbuineg
"[EAQ IqQOUB)EA\ PUB YJed Jojfe]
‘lBAQ UBABH 8)ET ‘|BAQ 8.00[\ AlieH
‘lBAQ UdABH an|g ‘[eAQ Alunwwio) uoneoljddy
Bq|epep| ‘[eAQ J4a1yos (i ‘[eAQ |fews Butpuny
uoQ ‘“yed Jexeg ‘[enQ uijiemnyun JUBLIUIBAOD) uonnysqng
“uoljjiw .4 :S1S09 ‘|lBAQ BQRLINY ‘[BAQ [BMUBY] MSN "seale oy 90In0g -
[BJOL "on[eA pasipisgns a0im) "B/ G9 Jo sBulnes |e)o) ‘|lBAQ lUgNYd[eH Joj pun4 sbuines Bunsenieq | uiasnaibunseniey | asn Jsiep) pue
3 0} pawinsse §)s09 193f04d |ejo| pauiquiod pajiddns HSM *9|qeoidde joN 13)e/\\ A0S MSN 01 patjdde sey HSM Jajemwlolg Jajemwiolg | puewsq Jaiep
(e/1N 8) Anio
J109 AepinoL (e/1n
6'2) anio Bumog
ousig fepnoL e
(B/1N € —ue} 1%002)
figsinN suueqoy e
(BN
p) GNID IS Yequiung e
(B/TIN G Jo ped
- Ajuo |eussxe) qnio
Buimog luenyeeH
(erIN "900Z 49qWanoN 1| Hodey
/8 40 ped - wayshs pJeog ul om>> £q paijddns s1s09
add pay feusaiu) pue sBuineg -qn| Jjo9 >o_v_h:o | pue
K008 SpoOLBISEYy o qnio buiimog joussiq Aspyno “AiesinN saAenu| uopnysang
“uol|[iw €'z :s1s09 S,uuBqoy ‘qniD ISY Yequino BunsanieH ‘seale Aoy 92In0g —
[BJOL "8N[eA PasIpISGNS 89Im) OSM ‘gnio Bumog luejnysjeH ‘Aiojoe+ Joiemwiols | uiasnaybunseney | 8sn Jsie) PUB
8q 0} pawnsse s}s09 josloid [ejo] |  Aq paiddns sbuines Jsjep ‘9|qeoydde joN | spoousisep :apnjoul syosloid Bunsixg Bunsixg Jajemuiols | puewaq Jayep

sainses| anss|
sbulneg Jsjep) pawnssy uoijeJjouad 1oyep\ pawnssy I aInses|\ pajsebbng oyd | Apmg 1deauo)

$3INSE3}\ UORNHISGNS 89IN0S G- O|qe)

sainseaf\ uonnjIsqng 324n0g G-z a|qeL

ue|d-qng WOMI Buokm
[19uno?) anyg buokm —-— >>_>_ @



9z obed

g JaquinN juswndoq

002800} 4aquinN joeloid

100z 3snBny [eulq SNE)S
*sduls wnipauu uonnysgng
‘wnuue Jad [eyded pUB SpUE|S] J1J} SB 4oNS Seale "sJasn 92In0g —
10 % 101502 uopesado [enuue BTN 06} :sbuines padeaspuey jo buliajem 1o} ‘Siayue} eIA sioyue] | Koy o) waishs Joyem | asn Jayep pue
‘lended 000'0G6$ :S1S09 el Jajem palddns oS ‘8|qeoydde joN ‘SdLS Inoj woJy Jajem sojohoal DS | asnay juenyg | pepohoaljojoney | puewsq Jeiep
uawdojanap Bunsixe
Joj suejd yuswabeuey Jajepn pue (2-g
9|qe OS[e 89s) JuswidojaAap Mau Jo}
o) dda anSM ybnodyy peasojug “sajelse abemas uonnyisgng
xipuaddy 8ag wnuue Jad [eydes "$9)e)Se [el)snpul [eL3SNpUI MOJes| pue yetabbin 10 JusWwiesl) ‘abemas 90In0g —
10 % 101502 uonesado [enuue 9S9U} JO SpuBLap 8y} ‘BuoAp YHON ‘usneyuuey) Je [euysnpul JOuBwieal} |  8sM I8l pue
‘leydes uolfjiw ¢'¢$ :S}S02 [ejo] uo sBuines %09 pawnssy -9|qeadde joN | ebemas jo asnal pue Jusuiesl) ays-uQ pasiieao] | [eujsnpul pasiieao] | puewsaq Jajepn
"YHON
9-g ainbi4 pue 9 Uelepuemo) pue Aeg Asjlep uleyn | asesjey ueqin uonnysang
xipuaddy 8ag ‘wnuue Jad |eydes "suopuod abieiane "auijewn Z abeys Jano ‘ise3 uosiefo( :z abeis (Yamn) MmaN  abeis ‘seale Aoy 92In0g —
1O %4 J0 102 uonelado [enuue Japun sasn [eulaxe Juawidojeasp pjaLusaIc) Mau |[e Jo eaJy uswdojanag Buokpy YUoN sy ul Bunsaniey | urasnaybunsaniey | asn Jejep) pue
‘lepiden uoljiw 9'g 4 :S}S00 (€30 uo sBUIABS 9%GG pawnssy %06 UIBJU0? ||Im Juswdo|ansp siy | ul Buijseniey JsjemuLIO}S pasiieua) Ja)emulio}g Jalemulols | puewsaq Jayepm
9-g anbi4 pue 9 JU89SaIN) 80NIg pue uosiefoq | asesjey ueqin uonnysqng
xipuaddy 8ag ‘wnuue Jad |eydes "suopuod abielane "auijewn | abeys Jano ‘usneywiiey) | abeis (Yamn) may | abeis ‘seale Aoy 82In0g —
10 9% 101502 uopesado [enuue Japun sasn [eulaixd Juswdoanap p|alusaIL) MaU || JO eaJy Juswdojanaq BuoApy YUON 8y ul bupseniey | uiasnayBunsenley | asn Jejen pue
‘lendes uoljiw 64 :S1S00 [ejo uo sBUIABS 9%GG pawnssy %01 UIBJUOD ||Im Juswdojansp siy L Ul buijseniey JajemuLI0}S pasi|ejua)) Jayemulio}g Jajemulols | puewaq Jayepm
"900¢ JoquwisroN
1 Hoday pieog ul OSM Aq paijddns
$JS09 pue sBuineg ‘[eaQ 8100 | S8YdlId 18%OUD uonnysqng
‘wnuue Jad [eydes Jo % f1leH pue yied Jojfe] “yed Jexeg Joj Bunsaniey "seale oy 90In0g -
401502 uofelado [enuue ‘s}sod "B/ J0 sBuiaes [e1o} “Jed JaIyos [11g 1e OSM Aq pajieisul Jo)emwiols | uiasnaybunsenley | esn Jejepn pue
dnyas 00001 1§ :S1S09 [B10L pauiquiod payddns DS "9|qeaydde 1oN usaq sey buisaniey Jsjlemwiio)s Bunsixg Jalemwiolg | puewaq Jayep

$1S09) PaWINSSYy

sbuineg Jsje) pawnssy

uoneJjaUad JoNIe|\ pawnssy

uonduaseg

ue|d-qng WOMI Buokm
[19uno?) anyg buokm

ainsesy\

sainses|
pajsebbng oYd

anss|
Apmg 1deouon

$5INSE3}\ UORNHISGNS 89IN0S G- O|qe)




1z obed

g JaquinN juswndoq

002800} 4aquinN joeloid

100z 3snBny feuld snjejs
9-g ainbi4 pue 9 sjuswdojanap Juswabeuely
xipuaddy 89S “wnuue Jad |eyded . -auldwl | abeys Jano Mau Jo} adid puews( -
10 % 01502 uopesado [enuue UE) JOJENUE] Lew_wmﬂmww__ JuswdoaAap p|aluSaIS) MaU || JO *qINgns dy||9)es 8.Jusd JoUsIp | 8oela] UA|WeH pliyy, e ybnoiyy | asn Jejepn pue
leyded uoljiw z'z$ :S1s09 (8101 9405 8 SauILoew Busen %0} UIejuod [im juswdojarsp siy | mau Joj swayas adid pJiy} Jo UOISIAOI] |  @snay jusniyg | asn Jejem pajpfoay | puewaq Jarem
9-g ainbi4 pue 9 0} uoneoldde Jo sxeydn sjuswdojansp Juswiabeuey
Xipuaddy 89S “wnuue Jad |eyded SaWINSSY "$asn [eula)xe -auswl | abeys Jano Mau Joj adid puewa( -
10 % 01802 uopesado [enuue pue saulyoew bulysem JuswidoaAap p|aluSdIS) MaU || JO "81)Ud2 JOUISIP 9lenauBA pliyy, e ybnoayy | s Jejep pue
‘leydes uoljjiw €'¢$ :S}S00 [B101 | ‘S}a|10} 0} paljdde pawnssy 9GP UIBJuo [Im Juswdojarsp siy | mau Joj awayas adid pJiy) Jo UOISIAOI] |  @snay jusniyg | asn Jeyem pajofosy | puewaq Jarep
‘anig
Buimog Aspjno] pue yled ueaese)
yoeag uoue) ‘gnjn buimog
1Sy Aepino pue Answa) pesH
yeJop ‘sjooyos Aiewid sAtep
1S pue A3no] ‘Sapiuswe pue sjeAQ
2100|\ AieH pue Apauusy| ualeq
‘qn 4109 Aapyno] ‘yuswidojensp
sai0yg ejuabely :d1S Aepnol
qnjQ 4ing yoeag Ajjays pue [erQ
99|ignr ‘gnjy Buimog Aeg nesjeg
‘looyas Aiesoy jo ApeTnQ ‘ebuey
B[N G9Z JUI0d SOEA @ DU 09 411D QuIMOR PU sunoooe
uap|o9 8y} ‘|ooyds ybiH soueu3
BTN 0G}'| :AepinoL e ay) ‘yed buipems ‘gnjo Ung oomMm % ado Bupsixe
g -g aInbi4 89S e . pue yled ueaeses) Aeg uoomoo| Saneny| 10} BUUILL JoMa3 uonnysqng
. /1IN 67 Aeg nesjeg e , , : .
SUOJe00| J04 “wnuue Jad |eyided an|9 Janbou) Aeg nesjeg ‘(yinog uoljelS Jamod juaniyg sJasn 92In0S —
10 % 101502 uonesado [enuue J0 sBuines PpUB YUON) D0YSa3T ‘@sino o9 | juiod Sajep pue 41S Aspnol ‘dLS Aeg Buiphoay | Aey o) wayshs Jsjem |  asn I8l pue
‘leydes uolfjiw ¢4 :S}S02 [ejo] Jajem payddns 9Sm saye yesabbn] :d1S Aeg nesieg nesjeq ay} WoJj Jayem s8jokaal DS Bunsixg | psjohoaijooney | puewsq Jsjep

$1S09) PaWINSSYy

sbuineg Jsje) pawnssy

uoneJjaUad JoNIe|\ pawnssy

uonduaseg

ainsesy\

sainses|
pajsebbng oYd

anss|
Apmg 1deouon

$5INSE3}\ UORNHISGNS 89IN0S G- O|qe)

ue|d-qng WOMI Buokm
[19uno?) anyg buokm



gz obed

g JaquinN juswndoq

002800} 4aquinN joeloid

100z 3snBny [eulq SNE)S
‘dwind pue yuey o ay|
Jano uoieroaldap auj| ybiens yum
102 |e}ided Juoydn se paijdde
ojeqal 0Gy$ ssa| ‘%0g snid
SyUe) Jajemuley — X|Syg Jad se
JaWwOIsNd 0} )09 "PaysIqe)sd Ajeussyur quinid syunoooe "007$
Apealje si}l asnesaq $)s02 10 %06 AJuo pawnssy 10 8jeqgal e sapirosd S Yuel T4 § uonnysqng
dnjas ou ‘s)s09 UolelsIuILpe -abeyes| pue asn [eussjxe B JO UONE|[BISUI B} 104 "YU} Jajemulel "ajeqey 92.n0g -
[enuue 000°‘0z$ pue ‘sauyoew Buiysem ‘asn ‘Alenuue |  Jo 8zis 8y} uo Juspuadap Sajel ajeqal | Yue] Jsjemuley ‘9jeqal | 9S() Jsjep pue
uone|leisut Jad oGp$ AN 031509 | 191103 10} %06 Ajerewixoiddy ‘SJunodge Busixa [e10} JO %80 JuBJBYIp JO SaLas e sapiaoid DM Bunsixg yue} Jsjemuiey | puewsq Jaiep
Juswiabeuey
"9SM Aqg "$90INIBS $90IMBS "sJosn puewa( -
Pa2e} 000'GS 40 S1s00 Bupjesado "B\ G Jo sBuines ally [eanJ Ag Jusnyya Jo asn ay} sapnjoul all4 |eany Joj | Aoy o) waysAs Jayem | asn Jejepn pue
[enuue pue s}sod dn jas weiboid Jajem payjddns 9 *9|qeayjdde JoN yolym anieniul DS Bunsixe uy | asnayjuaniy | pejokoss jojyodey | puewaq Jayep
o) sjuswdojanap Juswabeuely
xipuaddy 89S “wnuue Jad |eyded “audwl z abeys Jano aseo|ay Ueqin Mau Joj adid puBwe( -
10 %1 J0 1500 Uoiesado [enuue Juswidojanap pjalusals) mau [|e Jo ‘Juswdojensp | map z ebeyg ul payy, e ybnoayy | asn Jelep pue
‘leydes uolfjiw ¢/ :S}S03 [ejo] %06 UIEjuod [m Juswdojersp sy | mau Joj swayds adid pJiy} Jo UOISIAOI] |  @snay jusniyg | asn Jeyem pajofoay | puewa(q Jayem
9 sjuswdojanap Juswabeuely
Xipuaddy 88g “wnuue Jad |eyded ‘auswl | abeys Jano ase9|9y Ueqin Mau Joj adid puewa( -
10 9% 101502 uonesado [enuue Juswidojanap pjalusals) mau || Jo Juswdojensp | map | abeyg ul piiyy, e ybnoiyy | s Jajep pue
‘leyded uol|jiw 6| 1.$ :S1S02 [ejo] 9%0% UIejuod [m juswdojersp siy | mau Joj swayds adid pJiy} Jo UOISIAOI] |  @snay jusniyg | asn Jejem pajpfosy | puewa(q Jeyep
/ -g ainbi4 pue 9 sjuswdojanap Juswabeuely
Xipuaddy 89S “wnuue Jad |eyded "110Z PUe 8007 feg neajeg pue Mau Joj adid puewa( -
10 %1 J0 1500 Uoiesado [enuue usamjaq jusidojaAap |[uI mau |e jO "8J)Uad JOLISIP JO Juswidojanapal aouejug 8y payy, e ybnoayy | esn Jeyep pue
‘leydes uolfjiw z'g$ :S}S02 [ejo] %Z€ UIBJUOD [m Juswdojansp siy | 1o} awayds adid paiyy Jo UoISINOld | 8snay jusnjyg | asn Jsjem pajofosy | puews( Jeiep

$1S09) PaWINSSYy

sbuineg Jsje) pawnssy

uoneJjaUad JoNIe|\ pawnssy

uonduaseg

ue|d-qng WOMI Buokm
[19uno?) anyg buokm

ainsesy\

sainses|
pajsebbng oYd

anss|
Apmg 1deouon

$5INSE3}\ UORNHISGNS 89IN0S G- O|qe)




6 obed

g JaquinN juswndoq

002800} 4aquinN joeloid

100z 3snBny [eulq SNE)S
"asn
JajemAalb mojje
. 0} Juswdojarap mau
UHON ul Buiquind spnjouj
9-g ainbi4 pue 9 uejepuems) pue Aeg Asjlep uleyn | oses|ey ueqin uonnsang
xipuaddy 89S “wnuue Jad [eyded “audwl Z abeys Jano ‘Ise3 uos|ehoq :z abeis (YaMN) MmaN g abeis ‘Juswdojanap 90In0g -
10 %1 J0 1500 uonesado [enuue EERIEIEVE] JuswdojeAap pjalusaIs mau |e Jo ealy Juswidojanaq Buokpy YLON Ul pasiesuan M3U Joj 8sh |  as() Jalep pue
‘[eyden uoljiw 814 :s}S00 [ejo] | uo sBuines %00) pawnssy 9%06 UIBJUOD [|IM Jusludojaasp sIyL By Ul wayshs JsyemAalb pasijesuar lojemAalo) JojemAalb ays-upg | puewsq Joyepn
"asn
JajemAalb mojje
0} Juswdojanap mau
) ul Buiquinid apnjau
9-g anbi4 pue 9 Jus0sal)) 8onIg pue uosjeAoq | eses|ay Uegin uonnysqng
Xipuaddy 89S “wnuue Jad [eyded -auswl | abeys Jano ‘usneyuitey) :| abeis (Yamn) MaN | abelg "Juswidojenap 90In0g -
10 %1 J0 1500 uonesado [enuue EERIEIEVE] JuswdojeAap pjaluasI9 mau |e Jo ealy Juswdojanaq Buokpy YLON Ul pasiesuan M3U Joj 8sh |  asp) Jayep pue
‘[eyden uoljiw z°/z$ :S1s00 [ej0] | uo sBuines %00} pawnssy 9% 0% UIejuod [m juswdojansp siy | ay} Ul wa)sAs JajemAalb pasijesusn Jayemfaln JoyemAalb ays-uQ | puewsq Jayep
$|00Y0g Juswabeue|y
BN "S|00YIS Ul SYUE) Ul syue| asn |eJaush puewsq —
JaWI0ISND 0} }S00 BoUBUBIUIRW | Z JO BWBYIS 8y} Joj sBulnes Jajemuiel Gz Buijelsul panjonul sey Jajemuiey | 1o} syue) Jeyemules | as Jejep pue
6.2$ pue 309 [eyded 00ges Jayem papinoid S ‘9|qeaydde JoN | pue DS JO BAnenIul JUBLIND B SI SIY L Bunsix3 Aunwwoy | puews( Jslep
"Syue) Juswabeue|y
‘wnuue Jad [e)ded Jo %y BN Jajemulel T4 000'0L YuM panl usaq | esn Auunwwio) asn |eJaush puewsq -
101500 Bunelado pawnssy dnas | 1 jo swayas sy Joj sBuines 9ABY SBAISSA PUE S[EAO [BIO] ALO [BJOUSS) IO} | IO} SYUE) JBJeMUIBS |  BS() JBJeAN pue
0} 000'00$ 1509 weiboid HSM Jajem papirosd O ‘a|qeoljdde JoN "OS/ JO BABIIUI JUBLIND B SISIY] | SHyUE) Jajemuley Aunwwon | puewsq Jayep
Alleuseyul quinid ‘LT olqel
SJUN0JJE. JO % (G PaLINSSY 0S|e 89S "SUOIJBAOUSJ [euapISal uonnsang
-abeyes| pue asn [eussjxe UO S)UE} Jajemulel JO Uoie|[elsul SuolieAOUS) 92.n08 -
JaWIO0)SND 0} }S00 BoUBUB)UIEW ‘sauiyoew Buiysem ‘asn ‘fjlenuue ay} Buinbal 4Ha ansm e eoed ul 10} Jjo10Y ‘weJBoud Jyonal | 8sn Joyep pue
6.2$ pue 309 [eyded 00g‘e$ | 19110} J0f %05 Ajeyewixolddy ‘Syunoaoe Buisixe [e103J0 %¢'0 | sind DS 1ey: sawnsse weboid siy) | yue| Joyemuiey Nue} Jojemuiey | puewsq Jajep

$1S09) PaWINSSYy

sbuineg Jsje) pawnssy

uoneJjaUad JoNIe|\ pawnssy

uonduaseg

ue|d-qng WOMI Buokm
[19uno?) anyg buokm

ainsesy\

sainses|
pajsebbng oYd

anss|
Apmg 1deouon

$5INSE3}\ UORNHISGNS 89IN0S G- O|qe)




0¢ obed

g JaquinN juswndoq

002800} 4aquinN joeloid

100z 3snBny [eulq SNE)S

"SMOJ}

[BJUSWIUOIIAUS

Jojjusniig

9[B9S JUBWYDIED

1e Bunsenley

Jajemuio}g

“J8)eM pawie|oa)

[eJnynoLby

*$90Ud2I| Buiedwod

J0 8seyaIng
) ‘ue|d Buuieys Jorem uoImisans
sainsesu 010ew awe(dw 92In0g —
A|ddns ynq as() J9jep\ pue
0S0¢dM 99S UdI pue {SY | puewsq Jojepy

SSAlEnRIU|

juaungy uonnmsgns
"wnuue Jad [e)ided uo 9 Jo S|EAQ pUE SHied 92In0g —
$1509 Bunesado pawnssy ‘dnjas "S9SN [euls)xe Jo} weiboid ‘spjey Buikeid | asn Jajepn pue
0} 0000614 1500 wetbosd OSAN | uo sBuines ¢,00) pewnssy "9|qeoydde JoN ‘spjal Buikeid uo asn Jajempunols) Ja)empunols) | uo asn Jajempunols) | puewsa(q Jsjepn

"asn

JajemAalb mojje

0} Juswdojanap mau

. 6 . ul Buiquinid spnjouj
-g a.nbi4 995 1198l04d Bunsaniey puewap Jajem ul buines uonnmsgns
12)eMWIO)S SPOOBISE|\ |  [[B18A0 9%Qg Ul JNsel pinom abpry s|lpysng ‘Juswdojansp 92In0S —
8y} Se aWes 8y} 8 0} pawnsse |  paulquiod sBuInes [eulalxd "9)e)Se [el)snpul mau abpry s|jaysng ul pasieus) MaU Jojasn |  asM Jejep pue
alam panes ) Jad s}s09) PUB [BUIBJUI PAWNSSY "9|qeoydde JoN ul waysks JsjemAalb pasijenus) Jaremfain JoiemAalb ays-uQ | puewsq Jeiep

$1S09) PaWINSSYy

sbuineg Jsje) pawnssy

uoneJjaUad JoNIe|\ pawnssy

uonduaseg

ue|d-qng WOMI Buokm
[19uno?) anyg buokm

ainsesy\

sainses|
pajsebbng oYd

anss|
Apmg 1deouon

$5INSE3}\ UORNHISGNS 89IN0S G- O|qe)




@ mwH

Wyong Shire Council
Wyong IWCM Sub-Plan

The estimated annual average water savings and indicative annualised costs per kilolitre of
water savings for each option are given in Table 2-6 in order of water savings. The
assumptions underpinning these cost estimates are set out in Table 2-4 and Table 2-5.

Recognising that assumptions are required in order to estimate the performance of the demand

management measures, the modelled water savings become targets based on the full

implementation and market penetration assumed. In order to effectively manage the targeted
savings in a demand management program, particularly in cases where customers are required
to spend additional money, rigorous promotion, monitoring and re-evaluation will be required.

Table 2-6: Individual Option Savings and Costs

Measure Description

Annualised Cost ($/kL)

Community

Customer

Utility

Average Water
Savings (ML/a)

BASIX Program - 40 Points $3.58 $3.58 $0.00 1,824
Existing Recycled Effluent Initiatives $0.19 $0.00 $0.19 1,689
Inclining Block Tariff - Residential $0.00 $0.00 $0.00 1,125
Currently Set Price Increases $0.00 $0.00 $0.00 860
Rainwater Tanks for 90% New Greenfield Development $3.84 $3.84 $0.00 678
Rainwater Tanks for 90% New Infill Development $4.63 $4.63 $0.00 642
IWCM Education Program - Stepped Up $0.20 $0.00 $0.20 551
Existing Education Programs $0.10 $0.00 $0.10 499
Permanent Low Level Restrictions $0.07 $0.00 $0.07 338
WELS $0.40 $0.40 $0.00 327
Centralised Greywater in Stage 1 New Urban Release $7.17 $0.00 $7.17 318
Stormwater Harvesting in Stage 1 New Urban Release $5.76 $0.00 $5.76 282
(NUR)

Active Water Loss Program with Increased Pressure $0.39 $0.00 $0.39 268
Reduction

Existing Water Loss Program $0.44 $0.00 $0.44 212
Dual Reticulation in Stage 1 New Urban Release $1.80 $1.51 $0.30 191
Rainwater Tank Retrofit for Residential Renovations $5.50 $5.50 $0.00 166
Rainwater Tanks for 90% New Non-Residential $1.56 $1.56 $0.00 158
Development

Effluent Reuse Tankers $0.61 $0.00 $0.61 148
Residential Retrofit of Taps and Showers $0.27 $0.13 $0.14 143
Existing Rainwater Tank Rebate $8.09 $7.31 $0.79 141
Residential Shower Retrofit $0.10 $0.01 $0.09 130
Dual Reticulation in Stage 2 NUR $1.35 $1.08 $0.28 123
Centralised Greywater in Bushells Ridge $2.59 $0.00 $2.59 1M1
Existing Stormwater Harvesting Initiatives $1.09 $0.00 $1.09 110
Status: Final August 2007
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‘Measure Description Annualised Cost ($/kL) Average Water
Community  Customer  Utility Savings (VLfe)
Effluent Reuse Warmervale $2.38 $1.90 $0.47 101
Centralised Greywater in Stage 2 New Urban Release $11.30 $0.00 $11.30 93
Stormwater Harvesting in Stage 2 New Urban Release $12.57 $0.00 $12.57 82
Landscape and Planting Controls $0.53 $0.00 $0.53 7
Stormwater Harvesting NSW Government Funding $1.23 $0.08 $1.15 67
Application
Groundwater Program for Parks and Ovals Current $0.95 $0.00 $0.95 32
Initiatives
Non-Residential Audit - Total Program Savings $0.54 $0.39 $0.15 30
Effluent Reuse Hamlyn Terrace $8.21 $0.00 $8.21 25
Smart Meters - Individual Unit Meters $9.07 $7.01 $2.07 25
Effluent Reuse The Entrance and Bateau Bay $23.47 $0.00 $23.47 21
Localised Industrial Treatment of Sewage $13.10 $0.00 $13.10 18
Dual Flush Toilet Retrofit $3.31 $0.33 $2.98 10
Effluent Reuse for Rural Fire Services $1.02 $0.00 $1.02 5
Residential Washing Machine Rebate $30.78 $23.18 $7.60 4
Rainwater Tanks for General Community Use $8.45 $0.00 $8.45 4
Existing Stormwater Harvesting for Cricket Pitches $5.70 $0.00 $5.70 1
Continued Operation of Efficiency Program in $16.67 $0.00 $16.67 1
Government Offices
Existing Rainwater Tanks in Schools $10.32 $2.93 $7.39 1
Existing Efficiency Program in Government Offices $55.63 $0.00 $55.63 0
Notes:

1. Stand alone savings cannot be summed together to estimate total scenario savings, as interactions between measures must be considered.
2. Customer annualised costs are exclusive of any impact on water supply or sewerage bills.
3. Community costs are a combination of customer and utility annualised costs.

4.* Actual cost ($/kL) is minimal (non-zero) and appears as zero due to rounding.

Table 2-6 indicates that the greatest long-term potable water savings are achieved through the
implementation of enhanced pricing, BASIX and the existing WSC effluent reuse schemes at
Bateau Bay and Toukley. The majority of the savings estimated through adopting BASIX are
associated with assumed rainwater source substitution in 90% of new development.

Of the conservation approaches, enhanced water pricing achieves the highest water savings.
However, limited data is available to understand the impact of historical price signals in WSC. If
the price signal is not as effective as assumed, the impact of water savings would be lessened.

Retrofit and rebate programs have generally not achieved substantial water savings. This is
partly because WELS and BASIX influence appliance and fixture stocks. The savings
associated with education programs are difficult to estimate and in this case include the savings
associated with promotional efforts, such as household greywater diversion. However, it is
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generally recognised that education underpins all demand management efforts and is essential
in achieving long term behavioural change.

Source substitution efforts in existing developed areas are likely to provide modest savings,
however at a relatively high cost.

The relative cost-benefit performance of each of the individual measures set out in Table 2-6
was used to inform the process of scenario building.

2.3.2 Stormwater and Catchment Management Activities

The stormwater and catchment management measures considered as part of this study, and
their assumed benefits and costs are set out in Table 2-7 and Table 2-8.
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2.3.3 Other Water Cycle Management Activities

Wyong Shire Council
Wyong IWCM Sub-Plan

A range of general IWCM supporting activities are also proposed. Whilst not assumed to directly
impact water savings and pollutant loads, the activities enhance or facilitate the IWCM
measures already identified. These activities are given in Table 2-9.

Table 2-9: Other Activities and Associated Costs

Concept Study  PRG Suggested Option Description Cost
Issue Measures Assumptions
Water Demand | ASR and IPR. Bulk Supply | Decisions to be made on the Included in
and Water Use Imolement macro supply options for the WP2050 cost
- Source Ft) haring olan development of the water supply estimates.
Substitution ‘gsg;:s:'l?g pian. system. This will be done as part
e of WaterPlan 2050.
competing licences.
Agricultural
reclaimed water.
Stormwater
harvesting at
catchment scale
Effluent for
environmental
flows.
Nutrients and WSUD DCPs for IWCM WSC to undertake active role in Included in
Water Quality new developments. | Design influencing state legislation and current
and Water Recveled water use design guidelines to facilitate operating
Demand and throz h a "third IWCM practices, including expenses.
Water Use - roug development of WSUD DCPs.
Demand pipe" for new
M developments
anagement
Climate change | Not suggested by Energy Urban water system energy Included in
through global the PRG. Audits audits, improved technology and current
warming and operation. Estimate of energy operating
greenhouse gas savings and greenhouse gas expenses.
emissions emissions based on water, $40/tonne CO2
sewerage and energy savings. savings.
Reduction in greenhouse gas
emissions.
Sewerage Infiltration and Infiltration Reduced wet weather inflow and Program already
system and inflow reduction and inflow infiltration through relining and established.
Urban program. reduction renewal of existing sewers. $10,000/year
Stormwater Smart sewers (for program Adoption of smart sewers in new administration
. development areas. 40 km of the | costs. $3000/m
inflow and hiahest priorit A dto | i i f
initration)infiow ighest priority areas. Assumed to | inspection costs.
o reduce preventable Il by 40%. $7000/m repair
and Infiltration
reduction program and renew
costs. 20%
costs to
customers
representing
illegal
connections and
plumbing repairs
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Concept Study  PRG Suggested Description Cost
Issue Measures Assumptions
Data Gaps Not suggested by System Improved water management Additional
the PRG. Monitoring monitoring, data collection and $100,000 per
assessment in order to fill the data | annum.
gaps identified in the Wyong
IWCM Concept Study including:
e Monitoring and review of
population forecasts;
o Billing data capture &
analysis (including
consumption category);
e  Extent of installed rainwater
& greywater on-site systems;
o GIS geocoding of
consumption records;
o GIS definition of properties
served with town water,
groundwater, on-site
treatment & sewerage
facilities; identification of
reservoir zone and sewerage
system boundaries;
groundwater extractions.
e  Geocoded existing and future
land use and densities.
Confirmation of anticipated
non-domestic development,
as well as its location.
o  GIS identification of the
location and number of dry-
weather overflows.
e Better understanding of
current and future
groundwater extractions, as
well as Councils entitiements
for river extractions.
o Details on the effectiveness
and costs of the existing
program to date and cost of
planned activities.
Flooding Not suggested by Flood Risk Flooding risk management - Included in
the PRG. Management | drainage upgrades planned as current general
part of floodplain management fund operating
program. expenses
Soils suitable for | Not suggested by Effluent Development and implementation | $50,000 per
receiving the PRG. Management | of DEC requirement for a scheme.
reclaimed water. Sustainable Effluent Management
Plan for each effluent
management scheme.
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Concept Study  PRG Suggested Option Description Cost
Issue Measures Assumptions
Not identified. Not suggested by Water Upgrades to water treatment Costs vary
the PRG. System plant, reservoir and transfer according to
Upgrades capacity different forecast
demands.

The impact of each of the measures listed in Table 2-7 to Table 2-9 were estimated as part of
the scenario assessment process (Section 3).

The outcomes of the individual option assessment were used to establish scenarios, as
discussed in the following section.

2.4 Scenarios Established for Wyong LGA

The measures identified to address Wyong's water cycle issues, were bundled into scenarios
according to inputs from the PRG and the results of the preliminary option assessment.

When deciding on which measures to include in scenarios, one of the key considerations is the
identification of better approaches. For example, in the case of the measures of setting up
rainwater or greywater use, both measures require storage of water and modifications to
plumbing. Greywater however, requires significant treatment before it can be used. Treatment
involves more energy use and will be more maintenance intensive than the use of rainwater.
Thus, it is more appropriate to consider rainwater use in the development of the scenarios. This
does not mean that individual customers cannot pursue greywater recycling measures, but
rainwater harvesting measures are considered more appropriate for inclusion in scenarios.

2.4.1 Scenario Description

Five IWCM scenarios have been prepared through bundling together complimentary water cycle
management measures. The scenarios represent increasing levels of integration between the
urban water services. They were developed to address the Wyong's water management issues
considering Wyong's IWCM goals, the interaction of the identified water management measures
and the PRG’s preferences and are summarised in Table 2-10.

Table 2-10: Adopted INCM Scenarios

Traditional SC1MSCZ Sc3 Sc4

Water Conservation (includes BASIX)

WELS v v v v v
BASIX Program — 40 Points 4 v v v
Currently Set Price Increases v

Inclining Block Tariff - Residential 4 4 v
Existing Education Programs v

IWCM Education Program - Stepped Up v v v
Permanent Low Level Restrictions

Existing Water Loss Program v
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‘Measure Traditional ~ Sc 1 ‘ ‘Sc 2 ‘ Sc3 | Sc4
Active Water Loss Program with Increased Pressure Reduction v v v
Landscape and Planting Controls 4 v
Non-Residential Audit A LA A R
Smart Meters - Individual Unit Metres v
Existing Efficiency Program in Government Offices v

Continued Operation of Efficiency Program in Government Offices v v v
Dual Flush Toilet Retrofit Vo v oY
Residential Retrofit of Taps and Showers 4 v v
Residential Washing Machine Rebate v v oV v
Local Stormwater Harvesting

Existing Stormwater Harvesting Initiatives v 4 v
Existing Stormwater Harvesting for Cricket Pitches v 4 4 v
Stormwater Harvesting in Stage 1 New Urban Release Investigated but not included
Stormwater Harvesting in Stage 2 New Urban Release Investigated but not included
Stormwater Harvesting NSW Government Funding Application v v
Rainwater Tanks (not including BASIX)

Existing Rainwater Tank Rebate v 4 4 v
Rainwater Tanks for 90% New Greenfield Development Investigated but not included
Rainwater Tanks for 90% New Infill Development Investigated but not included

Rainwater Tanks for Residential Renovations Investigated but not included

Rainwater Tanks for 90% New Non-Residential Development v v v
Rainwater Tanks for General Community Use v 4 v v
Existing Rainwater Tanks in Schools v v |V v
Treated Greywater

Greywater Centralised in Stage 1 New Urban Release Investigated but not included
Greywater Centralised in Stage 2 New Urban Release Investigated but not included
Greywater Centralised in Bushells Ridge v
Recycled Water

Existing Recycled Effluent Initiatives v v |V v
Localised Industrial Treatment of Sewage v v
Effluent Reuse Tankers v Vo v oY
Effluent Reuse Warnervale VoY oY
Effluent Reuse Hamlyn Terrace 4 4 v
Effluent Reuse The Entrance and Bateau Bay v
Effluent Reuse for Rural Fire Services v v v v
Effluent Reuse in Stage 1 New Urban Release Investigated but not included
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‘Measure Traditional ~ Sc 1 ‘ ‘Sc 2 Sc3  Sc4
Effluent Reuse in Stage 2 New Urban Release Investigated but not included
Groundwater

Groundwater Program for Parks and Ovals Current Initiatives v 4 4 v
Water Supply Services

Bulk Supply Measures from WP2050 v 4 4 v v
Upgrade of Water Treatment Plants v v v 4 4
Upgrade of Transfer and Reservoir Capacity v v v v v
Sewage Services

Inflow and infiltration Reduction Program v v v 4
Sewage Treatment Plant Upgrades v v v v
Trade Waste Management v v v v
Sewerage Systems v v v
Stormwater Management

IWCM & WSUD DCP v v v
Existing Stormwater, Floodplain and Estuary Management Plans v

Catchment Management

Catchment Improvement Actions v v v
Existing WSC ASS Planning Controls v v v v
Other Activities

IWCM Design v v v
Energy Audits v v v
System Monitoring v v v
Flood Risk Management v v v
Effluent Management v v v

The Traditional Scenario is the future forecast of the case likely to result from the traditional
approach of undertaking separate water supply and sewerage investigation strategies. It
includes increased potable water supply demand supplied by surface water sources, the details
of which are covered in WaterPlan 2050. Wastewater management consists of secondary level
treatment with ocean release. Stormwater management includes system detention basins and
gross pollutant traps. Conservation approaches are limited to WELS, which is included in all
scenarios.

Scenario 1 represents the current urban water cycle management practice and Council’s
currently planned urban water management activities. This scenario is the case where a lower
level of integration of urban water services is introduced. In the case of Wyong, this lower level
of integration is higher than in an typically observed in other LGA’s across the state, due to the
drought driving the introduction of integrated measures. Current practices and planned
initiatives include sewer rehabilitation to reduce inflow and infiltration, on-site wastewater
system management and best practice trade waste management is included. Stormwater
initiatives include litter/organics reduction and soil erosion controls. Conservation measures

Status: Final August 2007
Project Number:1008200 Document Number: B Page 42



Wyong Shire Council
@ mwH Wyong WICH Sub-Pa

include recycled water programs, stormwater harvesting programs, retrofit/rebate programs,
education, high water user management plans, a rainwater tank rebate program and installation
of tanks in schools and for general community use.

Scenario 2 represents further expansion of the integrated approach to managing urban water
sources and includes the current initiatives included in Scenario 1, as well as additional
measures for reducing the potable water supply. These measures include additional rainwater
tank, recycled water, water conservation and catchment management measures. Stormwater
initiatives include a WSUD DCP for new development. Increased levels of catchment
management activities are anticipated in line with catchment action plans.

Scenario 3 includes all the measures adopted in Scenario 2 and allows for increased source
substitution through stormwater harvesting systems and localised industrial sewer mining.
Conservation measures also include introduction of planting controls for reduced external
demands.

Scenario 4 represents the case where the highest level of integration is introduced. In this
scenario the source substitution measures are extended from the measures adopted in
Scenario 3.

The Traditional Scenario and Scenario 4 provide the foreseeable boundaries to the envelope in
terms of water resource management possibilities. The benefit of assessing the Traditional
Scenario is it provides a “base-case” from which the impacts of the integrated scenarios are
measured. If the Traditional Scenario is not included in the assessment, the changes in water
demands, wastewater flows and urban pollutant loads due to the implementation of an
integrated approach cannot be calculated.

Each of the scenarios result in different outcomes in terms of water demand, wastewater flows
and urban pollutant load impacts. These are discussed further in the following sections.

2.5 Scenario Characteristics

The scenarios can be characterised in terms of their impact on the following:
e Potable water demands;

o \Wastewater flow generation;

e Proportion of demand management achieved by water conservation and source
substitution; and

e Urban pollutant loads.

Each of these characteristics of each of the scenarios is discussed further in the following
sections.

2.5.1 Potable Water Demands

Potable water demands and wastewater flow projections for each scenario have been prepared
using the DSS model based on the assumptions outlined in Sections 2.2 and 0. The projections
cover the planning horizon to 2055.
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Per capita potable water demands provide an indication of potable water savings for each
scenario and set out in Figure 2-3.
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Figure 2-3: Forecast Per Capita Water Demands

All five forecasts start in 2005, with a higher per capita demand than the observed and climate
corrected per capita demand for the same year. This is because there were mandatory
restrictions in place in 2005, as a drought response measure, not as a long term demand
management approach.

The integrated scenarios (Scenario 1-4) have lower per capita demands because of the
increased use of demand management measures such as water efficient appliances, education
and also use of rainwater tanks under BASIX.

Forecast potable annual and peak day demands are provided in Figure 2-4 and Figure 2-5,
respectively. Figure 2-4 includes a forecast derived from the per capita consumption witnessed
in WSC under level 4 water restrictions (September 2006 to February 2007). This forecast has
been included to demonstrate the likely extent of discretionary demand.
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Figure 2-4: Forecast Annual Potable Water Demands
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Figure 2-5: Forecast Peak Day Potable Demands

The demand forecasts indicate increasing potable water savings with increasing levels of
integration. The highest saving between the Traditional Scenario and Scenario 1 is primarily
associated with the influence of BASIX on new development, the impact of the currently set
water usage price path and the STP based source substitution initiatives WSC has already
implemented. Further water savings are made in Scenarios 2 to 4, primarily through source
substitution approaches.
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2.5.2 Wastewater Flows

The forecast total annual wastewater flow is plotted in Figure 2-6.
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Figure 2-6: Forecast Annual Wastewater Flows

Internal water use efficiency gains provide for reductions in wastewater flows Table 2-11.

60

=== Traditional

(4}
a1

== Scenario 1

=== Scenario 2

=== Scenario 3

(4}
o

= Scenario 4

STP Average Dry Weather Flow (ML/d)
H »
o (4]

w
a1

30
1990 2000 2010 2020 2030 2040 2050 2060

Year

Table 2-11: Forecast Average Dry Weather Wastewater Flow
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2.5.3 Conservation and Source Substitution

The ultimate performance of demand management in 2055 is shown in Figure 2-7. The figure
is a water balance breakdown of the Year 2055 water demands by scenario and demand
management approach, along with generated wastewater.

Potable water supply includes:
- Existing dams
- Surface water transfers
35000~ - Porters Creek stormwater
harvest
Emergency sources for drought
30000 include:
- Groundwater bores
25000
20000

" Potable Supply
Wastewater Generated
Conservation (includes BASIX)
Recycled Water

Rainwater Tanks (not including BASIX)

Local Stormwater Harvesting Alternative
water sources

Year 2055 Demand/Flow (ML/a)

Treated Greywater
Groundwater

Traditional Scenario 1 Scenario2 Scenario 3 Scenario 4

Figure 2-7: Forecast Urban Water Supply and Wastewater

The Year 2055 potable water savings compared against the Traditional Scenario are plotted in
Figure 2-8. This displays the forecast impact of the demand management by 2055.

Potable Water Savings

30%-

25%

20%
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Figure 2-8: Potable Water Savings
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As the level of integration increases in the scenarios, levels of source substitution and
conservation increase (Figure 2-8). There is a large increase in savings between the
Traditional Scenario and Scenario 1 - Current Initiatives, because the current initiatives put in
place by Council are extensive. The increases in savings in the more highly integrated
scenarios are not as significant as this first increase, because the majority of the viable
measures are already adopted in the current initiatives.

2.5.4 Urban Pollutant Loads

Urban pollutant load reductions are anticipated with increasing levels of water cycle integration
primarily through a combination of improved wastewater treatment and WSUD. Catchment
management activities will also impact on the pollutant loads entering waterways. Year 2055
annual pollutant loads generated from the following LGA sources have been modelled to
compare the environmental outcomes of the scenarios:

1. Urban area stormwater runoff;
2. Catchment; and
3. STP loads.

A MUSIC (Model for Urban Stormwater Improvement Conceptualisation) model was used to
estimate the total suspended solids (TSS), total nitrogen (TN) and total phosphorous (TP)
annual loads generated from the urban land zones. For the scenarios which incorporate WSUD
in for new development, a reduction in pollutant loads in line with best-practice pollutant
reduction savings (VSC 1999) is assumed:

o Total suspended solids reduction of 80% of typical urban loads

o Total nitrogen of 45% of typical urban loads

o Total phosphorous of 45% of typical urban loads.

Further details of the MUSIC modelling approach are provided in Appendix D.

Similarly, the impact of buffers as represented by MUSIC, were used to understand the impact
of the catchment improvement actions included in Scenarios 2 to 4. Based on a 1 hectare
catchment with 50% of its upstream area buffered and a buffer area of 5% of the upstream
catchment area, the Wyong MUSIC model estimates buffers will achieve:

o Total suspended solids reduction of 33% of typical urban loads
e Total nitrogen of 21% of typical urban loads
o Total phosphorous of 13% of typical urban loads.

These results for a single hectare were then pro-rated based on the level of investment in
catchment improvement actions in each scenario.

The treated wastewater loads released to the environment are based on anticipated annual long
term performance (TSS — 20mg/L; TN 15mg/L; and, TP 10mg/L), typical for secondary
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treatment plants. Improved treatment performance is anticipated with water mining and
recycling projects and is reflected in total discharged loads through flow reductions to the STPs.
Typical tertiary treatment performance suitable for non-potable reuse at plants (TSS — OmglL;
TN 5mg/L; and, TP 0.5mg/L) was assumed and varied by scenario dependent on the volume of
tertiary treated wastewater to be used in source substitution initiatives. Table 2-12 summaries
the estimated total STP loads as a result of these assumptions.

Table 2-12: Assumed Y2055 Annual Average Treatment Plant Performance

Parameter Traditional Scenario 1 Scenario 2 Scenario 3 Scenario 4

TSS (t/a) 521 393 300 300 300
TN (t/a) 390 314 267 267 267
TP (t/a) 260 198 154 154 154

The following figures plot forecast Year 2055 urban pollutant loads (combined impact of the
WSUD program and the upgrading of treatment at STPs) for each scenario.
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Figure 2-9: Forecast Suspended Solids, Total Nitrogen and Total Phosphorus
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Figure 2-10: Forecast Total Nitrogen and Total Phosphorus

It should be noted that the current nutrient balances have been estimated at the LGA area level.
That is, they represent typical levels of nutrient generation on a gross scale. No allowance has
been made for processes impacting the fate of the pollutants such as sedimentation,
assimilation, denitrification and phosphorous adsorption.

Itis recognised and generally accepted that urbanisation has had a negative impact on
receiving waterways within Wyong LGA, and that further development is likely to continue to
contribute negatively to the environment, unless specific action is taken. Based on the urban
pollutant forecasts, it is anticipated that with increasing levels of integration, there will be a
reduction in pollutant loads. WSUD, rainwater tanks and stormwater harvesting are also
expected to have a minor influence on total urban runoff and evapotranspiration. However,
these forecasts do not allow for localised benefits, which may be significant on a case by case
basis.
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3 SCENARIO COMPARISON

This section outlines comparison of the IWNCM Sub-Plan scenarios with identification of a local
IWCM scenario for consideration in the completion of WaterPlan 2050 — IWCM Strategy for the
Central Coast.

3.1 Approach to Scenario Comparison and Selection
The following approach to scenario comparison and selection was adopted:

1. The characteristics of each of the local INCM Scenarios (see Section 2.5) were used to
compare the relative performance of each scenario in terms of the TBL,;

2. The interactions and limitations of each local IWCM Scenario with WaterPlan 2050
considerations were recognised;

3. Feedback from the PRG in terms of a recommended local IWCM Scenario was
documented to provide stakeholder information to be taken forward in the on-going
WaterPlan 2050 - IWCM Strategy for the Central Coast planning process;

4. The final local INCM Scenario to be included in WaterPlan 2050 - IWCM Strategy for the
Central Coast will be confirmed in the process of completing the overall strategy; and

5. The adopted strategy will be subject to on-going monitoring and evaluation.

3.2 Stakeholder Comparison of Scenarios

A third and final PRG workshop was held (5 March 2007). This meeting was attended only by
PRG members representing WSC.

Participants were provided with a briefing paper (see Appendix A) and a presentation detailing
the contents of each of the scenarios in order to assist participants in the process of comparing
scenarios. The briefing information and presentation also outlined the changes in the project
process.

Given the similarity in forecast impacts, the group recommended the inclusion of Scenario 1 -
Current Initiatives in the development of WaterPlan 2050 - IWCM Strategy for the Central Coast
and highlighted the need for on-going monitoring, assessment and review of the initiatives
included in that scenario.

Itis noted that a multi-criteria analysis has been adopted in WaterPlan 2050. It is
recommended, that in formulation the final over-arching plan, consideration be given to the TBL
outcomes of the overall water cycle proposed and the recommendations of the PRG in terms of
the local IWCM Scenarios.
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3.3 Integrating Local and Bulk Water Scenarios

WaterPlan 2050 has been developed on the assumption that future water demands for the
Gosford-Wyong water supply system will be reduced by approximately 14% (by 2051) due to
the implementation of water saving measures (refer Section 6.5, WaterPlan 2050). For a
scenario to be recommended for consideration in the finalisation of WaterPlan 2050, it should
demonstrate a saving from current baseline projections of at least 14%.

The future water demands for Wyong were combined with the future water demands for
Gosford developed under the Gosford IWCM Sub-Plan, to establish system wide demands.
The Gosford future water demands were developed using methods and assumptions similar to
those used for Wyong and outlined in Section 2. The system wide future water demands and
the comparison against the WaterPlan 2050 assumptions are shown in Figure 3-1.

70,000

60,000

/

50,000 -

40,000

30,000 -

===DSS Baseline Results WSC and GSC
WP2050 without demand management

20,000 «===\WP2050 with demand management

DSS Current Initiatives WSC and GSC

10,000

2000 2010 2020 2030 2040 2050 2060

Figure 3-1: Forecast System-Wide Water Demands

Itis important to note, that although there appears to be a difference between the ‘WP2050
forecast with demand management’ and the ‘DSS Current Initiatives WSC and GSC’, for the
purposes of bulk water supply planning, the differences are acceptable recognising that the
WaterPlan 2050 forecasts provide conservatism in the determination of demands. It should be
noted that WP2050 figures are based on dry weather years whilst the DSS figures are based on
climate corrected historical data, which also accounts for some of the difference.

All the integrated scenarios (that is, scenarios 1 to 4) provide sufficient demand management
outcomes to meet the assumptions set out in WaterPlan 2050 in terms of the bulk water supply.
Hence, any of the integrated scenarios would be appropriate to be considered with the
WaterPlan 2050 bulk water supply scenarios.
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The PRG recommend Scenario 1 — Current Initiatives for consideration in the finalisation of
WaterPlan 2050 — IWCM Strategy for the Central Coast. This decision was based on the need
to implement and review the effectiveness of the current initiatives, given the significance of
their forecast impact. It was recognised that the measures contained in further scenarios
represented measures to be pursued should the effectiveness of the current initiatives in

implementation prove to be less than that forecast.

A summary of key features of the recommended scenario is set out in Table 3-1.

Table 3-1: Summary of Key Features of Scenario 1

‘Shire Wide Actions Enforcement ‘ Commence Complete
WELS Legislation Commenced | On-going
Currently Set Price Increases Regulation 2007 On-going
Existing Education Programs Education Commenced | On-going
Existing Water Loss Program Operation Commenced | On-going
Upgrade of Water Transfer and Reservoir Capacity Operation Staged

Sewage Treatment Plant Upgrades Operation Staged

Inflow and Infiltration Reduction Program Operation Commenced | On-going
Trade Waste Management Policy Commenced | On-going
Existing Stormwater, Floodplain and Estuary Management Plan Commenced | On-going
Plans

Existing WSC ASS Planning Controls Planning controls | Commenced | On-going
%ctions in Existing Areas Enforcement ‘ Commence Complete
Residential

Existing Rainwater Tank Rebate Policy Commenced | On-going
Residential Retrofit of Taps and Showers Policy Commenced | On-going
Non-Residential

Existing Efficiency Program in Government Offices Operation Commenced | On-going
Groundwater Program for Parks and Ovals Operation Commenced | On-going
Rainwater Tanks for General Community Use Operation Commenced | Complete
Existing Rainwater Tanks in Schools Operation Commenced | Complete
Existing Stormwater Harvesting for Cricket Pitches Operation Commenced | Complete
Existing Stormwater Harvesting Initiatives Operation Commenced | Complete
Non-residential Management plans Policy Commenced | On-going
Non-residential Reuse Schemes in Bateau Bay, Toukley and | Operation Commenced | On-going
Vales Power Point Station

Existing Recycled Effluent Initiatives Operation Commenced | On-going
Effluent Reuse Tankers Operation Commenced | On-going
Effluent Reuse for Rural Fire Services Operation Commenced | On-going
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%ctions in New Areas Enforcement ‘ Commence Complete
Residential

BASIX (rainwater tank utilisation) Regulation Commenced | On-going
Non-Residential

Non-residential Management plans Policy Commenced | On-going
Opportunistic use of Recycled Effluent Operation Opportunistic

The results of Scenario 1 — Current Initiatives are shown in Figure 3-2 and Figure 3-3 by
customer category. The largest source substitutions are rainwater tanks for new residential
customers under BASIX, and recycled water for non-residential customers.
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Recycled Water

Groundwater
Treated Greywater

Potable Supply
Wastewater Generated
Conservation savings
Rainwater Tanks (including BASIX)

Local Stormwater Harvesting

Alternative
water sources

Figure 3-2: Scenario 1 - Current Initiatives Customer Category Breakdown of Demands
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ML/a

Total Savings
Source Substitution

Conservation

Total Greenfield Redevelopment of Existing Residential Existing and New
Residential Residential Non-residential

Figure 3-3: Scenario 1 - Current Initiatives Water Savings Breakdown

The new residential customers in the greenfield and redevelopment categories obtain most of
their water savings from source substitution through tanks installed under BASIX. The existing
residential category obtains more savings from conservation as installation of source
substitution is difficult in existing conditions.

The majority of savings are from the residential sector because the residential consumption is
much higher than the non-residential consumption across the Shire. The non-residential
savings are primarily due to source substitution.

The forecast water demand and wastewater flow as a result of Scenario 1 are set out in Table
3-2.

Table 3-2: Scenario 1 - Current Initiatives Forecast

Baselne | 2005 | 2010 | 2015 2020 2025 2030 | 2035 | 2040 | 2045 2050

Forecast

Per . 298.2 266.7 259.8 256.1 254.0 252.9 252.5 252.4 252.7 253.2
Capita
Water
Demand
(L/p/d)

253.8

C\/nrlual 15,269 | 14,955 | 15715 | 16,645 | 17,593 | 18,634 | 19,786 | 21,032 | 22,286 | 23,598
ater

Demand
(ML/a)

25,002

Beak 934 947 1051 | 1162 | 1274 | 1394 | 1525 | 1665 | 180.9 | 196.1
ay

Water
Demand
(ML/d)

212.5
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Baseline | 2005 | 2010 | 2015 2030 | 2035 | 2040 | 2045 2050

Forecast

iTPI 141744 | 13971.5 | 14809.1 | 15724.7 | 16638.4 | 17618.4 | 18694.3 | 19847.9 | 20994.9 | 22185.2 | 23451.3
nnua

Inflow
(ML/a)

STP 323 323 34.0 35.8 37.7 39.8 421 44.6 47.1 49.6 52.4
ADWF

(ML/d)

gTR 972 | 923 1007 | 1093 | 1175 |1260 |[1350 | 1445 |[1539 |1635 | 1736
esign

WWF
(ML/d)

The following section discusses the sensitivities of the recommended scenario to the modelling
assumptions made and details the need for on-going monitoring and review of the
recommended strategy.
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4 IWCM SUB-PLAN RECOMMENDED
SCENARIO

This section outlines the implementation, monitoring and review of the recommended local
IWCM scenario.

4.1 Implementation

The recommended local IWCM scenario will be implemented through incorporation in the over-
arching WaterPlan 2050 — IWCM Strategy for the Central Coast and the subsequent
development of concept and detailed designs, project approvals, construction and operation.
The implementation of the recommended scenario should be based on the capital works
program and schedule of operation, maintenance and administration expenses for this scenario
are provided in Appendix C.

Implementation of the over-arching strategy, including the recommended scenario resulting
from this Sub-Plan, will require on-going support from WSC, the community and relevant
government agencies.

Some of the activities contained within the recommended scenario will require intermediate
steps to facilitate their implementation, including the following:

o Development of water supply design standards that recognise the conservation and source
substitution impacts;

o Development of a wastewater treatment strategy to further consider opportunities for
recycling and process requirements to allow unrestricted non-potable reuse and in line with
future environmental needs. This will include process requirements in light of current
standards; and

e Further development of a non-potable reuse policy to recognise and opportunistically
implement commercial and industrial reuse.

Although not included in the recommended scenario, further details for the consideration of the
development of an IWCM and WSUD DCP have been included in Appendix E as this tool may
assist WSC in integrated water cycle management.

4.2 Monitoring and Review

The Concept Study identified the issues and this Sub-Plan has identified a series of measures
and subsequent scenarios for addressing the issues. However, ongoing monitoring and review
is required in order to ensure that the issues are resolved and that new issues are identified and
addressed over time.

Monitoring the performance of the urban water systems will facilitate adaptive and flexible
decision making in the future. Through the assessment of a wide range of measures, and the
development of a series of scenarios, this Sub-Plan provides a reference for an adaptable
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approach to future issues such as technological, policy and regulatory changes. Also, should
any of the measures included in the recommended scenario perform less well than anticipated,
alternatives have been documented in this report.

The recommended scenario is sensitive to a number of key assumptions as a result of the data
gaps identified in the Concept Study. The monitoring of these assumptions will form the basis
for understanding how and when the recommended scenario should be revised. These key
assumptions and their recommended monitoring protocols are set out in Table 4-1. It should be
noted that DEUS recommends the review of the IWCM Sub-Plan at least every 3-5 years.

Table 4-1: Key Data Gaps, Sensitivities and Monitoring Actions

Data Gap

Key Monitoring Actions/ Data to

Confirmation of the areas of
future development,
number of dwellings,
density and location of all
future developments.

‘Key Sensitivities for Adopted Scenario

The rate of development and population
growth may differ from that assumed in
the forecast. Similarly, the split of growth
between greenfield and infill development
may also differ from that assumed.
Demand forecasts are sensitive to
changes in growth rates and dwelling

types.

Collect

Annually track changes in growth
rates and dwelling composition. Keep
up to date population and non-
domestic forecasts in GIS format if
possible.

A longer period of
consumption data to allow
trend analysis.

GIS geocoded consumption
and wastewater data for
greater spatial analysis.

Lack of data to analyse trends meant it
was not possible to look at the historical
impact of price changes. Therefore price
signals included in scenario may be
insufficient to cause changes in customer
behaviour. Customers may not reduce
their use of water as forecast.

Climate change: DSS modelling of the
IPCC mid-range climate change scenario
suggests demand forecasts may increase
by 5% as a result of climate change.

Water consumption records, drawn
from customer billing information,
should be monitored and climate
corrected quarterly following the
introduction of price increases with the
aim of quantifying the savings
achieved.

Track climate change modelling at the
international and nation level and
revise forecasts as new information
comes to light.

Lack of records of the
extent of rainwater
harvesting and greywater
systems within the LGA.

As a relatively new regulatory regime, the
actual impact of BASIX on consumption is
not well understood. Enforcement of the
regulation is generally only possible
during development approval processes.

Tag customers impacted by BASIX
(including rainwater harvesting and
grey water systems) in the customer
database such that actual data on
their consumption can be tracked on a
quarterly basis to determine the on-
going success of BASIX.

Details on the effectiveness
and costs of the demand
management program to
date, as well as the extent
and cost of planned
activities.

More descriptive
information on water
charges, such as strategies
or tariffs that may be
implemented in the future.

Effectiveness of the existing recycled
effluent initiatives: the schemes currently
in place in WSC are relatively new. The
long-term potable demand substituted by
these initiatives may vary from the
theoretical replaced consumption
assumed.

Tag customers utilising these
schemes and monitor quarterly both
their potable and treated effluent
consumption. Reconcile against
historical consumption records.
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These monitoring initiatives should be incorporated into an overall strategy for monitoring and
reviewing WaterPlan 2050 — IWCM Strategy for the Central Coast.

The recommended local IWCM Scenario provides the framework for the sustainable
management of WSC’s local urban water services into the future. For successful
implementation, it requires on-going support by Council, the community and relevant
government agencies in terms of their regulatory processes. As part of the on-going review of
this Sub-Plan, it is recommended WSC:

o Update its development control plans to be consistent with the adopted scenario;

e Continue to monitor the IWCM outcomes by collecting and analysing the key data
described above; and

e Review the Sub-Plan and adopted scenario is in 3-5 years time to ensure it continues
to achieve best-practice outcomes.
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APPENDIX A - PROJECT REFERENCE GROUP

To assist in developing the INCM Sub-Plan a PRG was constituted during the Concept Study
phase (see Table A- 1). The group was initially compiled of representatives from both the
Gosford and Wyong LGAs. During the WSC Sub-Plan phase however, the group was reduced
to include only those stakeholders who represented Wyong LGA interests.

Table A- 1: Project Reference Group Members

Representing %ttendance
PNorkshop Workshop  Workshop
( 2 3
Joy Brown Community Representative Yes Yes No
Marianne Community Representative Yes Yes Yes
Housham
Ray Rauscher Wycare Incorporated Yes Yes Yes
Margaret Pontifex | Bushcare / Landcare / Rural Community Yes Yes
George Freeman | Department of Energy Utilities and Yes Yes Yes
Sustainability
Leah Wheatley Department of Energy Utilities and Yes Yes
Sustainability
Ana Courpus Department of Energy Utilities and Yes
Sustainability
John Bourke Department of Energy Utilities and Yes Yes Yes
Sustainability
Leoni Baldwin NSW Premiers Department Yes Yes Yes
David Hoey Department of Natural Resources Yes Yes Yes
David Green Hunter Central Management Authority Yes Yes
Neville Pavan Hawkesbury Nepean Central Management Yes Yes
Authority
David Cathers Wyong Shire Council Yes Yes Yes
Ken Grantham Wyong Shire Council Yes Yes Yes
Greg White Wyong Shire Council Yes Yes Yes
Lisa McDermott Wyong Shire Council Yes
Ahmad Mostafa Wyong Shire Council Yes Yes Yes
Garry Casement Gosford Wyong Council Water Authority Yes Yes Yes
Chris Holstein Wyong Councillor Yes
Russell Beatty MWH Australia Yes
Adam Joyner MWH Australia Yes
Emma Pryor MWH Australia Yes
Kate Smolenska MWH Australia Yes Yes
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Representing P\ttendance
orkshop J Workshop | Workshop
2
Paul Byrne MWH Australia Yes Yes
Carly Price MWH Australia Yes
Susan Love MWH Australia Yes Yes Yes

Prior to each workshop, invitees were issued briefing papers setting out the objectives of the
workshop and relevant project information to assist invitees prepare for the workshop. Similarly,
following each workshop, meeting notes were compiled and issued to participants. Copies of
these workshop briefing papers and the resulting meeting notes are included in the following
pages.

Status: Final August 2007
Project Number:1008200 Document Number: B Page Il



[Gosford and Wyong Integrated Water Cycle Management Study
IWCM Option Multi-criteria Ranking

@ rmawn

IWCM Option

Overall Rank

Equal Weight Environmental

Social

Economic

Urban Development
Efficiency controls on showerheads and tapware

Landscaping/native planting controls
Mandatory use of rail tanks for new
[Adopt higher BASIX standards

Water Sensitive Urban Design DCPs

Enhanced erosion controls during and after construction
Community IWCM education (promotion/guidelines)
Recycled water use through a "third pipe" system
On-site greywater recycling

Stormwater harvesting

[Sewer mining

treatment por
Traditional detention basins
Water quality treatment detention basins
Gross pollutant traps
On-site detention
Rural properties to have treated tank drinking water
Include plumbing in new dev't to allow use of greywater

Develop DCPs for water recycling dual plumbing for large users,
[commercial, industrial and open space
Localised industrial treatment of sewerage for reuse

36 38 43 35
13 i 12 15
36 38 38 39
57 57 59 57
42 55 37 37
25 25 25 26
51 51 a5 53
69 69 69 70
57 58 59 55
31 28 31 33
59 59 57 60
3 3 a1 50
55 53 54 55
67 67 68 65
53 56 51 a5
43 49 a1 43

Enhanced conservation signal in water pricing

Shared equipment and access funding sources for IWCM
Activities

Rainwater tank retrofit program

Rainwater tank rebate

[Stormwater reuse 20 2 17 24
Ban sink incinerators 22 2 24 14
Existing Development
Residential retrofit of showers and tap flow regulators 16 1 4 13
Dual flush toilet retrofit & 2 18 26
Washing machine rebate 18 24 13 23
High water user audits
Community IWCM education (promotion/guidelines) . "

28 29 29 25

Retrofit of recycled water system to key users
Retrofit of recycled water system to all areas
L 39 46 35 39
Sewer mining
Retrofit of on-site greywater recycling 60 62 % s
y ™ . £ 37 20 26
Retrofit of Water Sensitive Urban Design to key areas
. . 21 27 19 21
Stormwater harvesting in key areas
Community rainwater tanks for general use S 2 2 »
35 30 39 38
pol
. N . 19 18 21 20
Localised industrial treatment of sewerage for reuse
Stormwater reuse » ® o N
Detention basins with low flow release & o ot &
56 54 56 57
Gross pollutant traps
. . . . 30 2 3 Bl
Litter/organics to stormwater reduction (bins, street clean, bags)
ki 27 16 30 32
of existing
Flood mitigation works in key areas 8 B o 8
a7 51 45 39
33 31 34 29
Improved monitoring ot water cycle facilities (incl. on-site and 32 32 33 30
arouindwatar)
a8 a2 50 6
Active system leak detection and repair 12 " 1 -
39 4 a7 35
Pressure reduction program % * % 16
Catchment Areas
o il 5 23 8
Protect and rehabilitate riparian zones
Establishment of buffer zones alongside significant streams " & "
U . . 45 36 48 48
Improved monitoring of farming practices
47
Erosion and weed controls o ° B
Revegetation for dryland salinity N ° * N
52 49 52 51
p mar of contami and landfil sites “ a0 “ 2
Community education/enhanced land care programs
i e 7 72 T
Increase storage capacity within catchment 3 s 5
66 66 65 o7
Remove disused weirs & o o B
. " 61 59 63 61
Purchase competing licences
Implement macro water sharing plan 50 a“ s “
Indirect Potable Water Reuse o2 5 2 62
[Aquifer Storage and Recovery (ASR) o o o “
Stormwater harvesting at catchment scale o3 s ot o4
Supply-side Management
Increased off-stream storage n “ “ B
Increased river extraction ” ” 5 ”
Groundwater extraction ™ " " “
Desalination plant ™ ™ ™ .
—TOP 10
BOTTOM 10
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1. Introduction

Council has embarked upon the preparation of an Integrated Water Cycle Management (IWCM) Sub-Plan to
explore options for sustainably managing the provision of local water supply, sewerage and stormwater
services. This paper is a briefing note to the IWCM Project Reference Group (PRG) for the final of three
workshops to assist in the preparation of the strategy. The previous workshops covered:

e |WCM Goals and Options (PRG Workshop 1).

e |WCM Scenario Building (PRG Workshop 2).

The objectives of this workshop are to:

1. Define the PRG’s assessment of each integrated scenario.

2. Discuss the next steps in developing an integrated strategic plan.

2. Background

The development of the IWCM Sub-Plan was initiated adopting the Department of Energy, Utilities and
Sustainability (DEUS) IWCM guidelines and included consideration of bulk supply and local integrated
opportunities. However, due to Council’s bulk supply strategic planning efforts being fast-tracked with the
current drought, the IWCM process has now been split into two parts:

1. IWCM sub-plans (of which there will be two, one each for Gosford and Wyong); and
2. WaterPlan 2050.

These two parts will be agglomerated into a single strategic water planning tool to be known as WaterPlan 2050
— IWCM Strategy for the Central Coast. This is to be developed separately after the completion of WaterPlan
2050 and the two IWCM Sub-Plans.

WaterPlan 2050 has focused on identifying surface water sources and bulk (or large scale) alternative water
sources such as groundwater and stormwater harvesting to ensure that the growing population of the Central
Coast has sufficient water to meet their needs for the next 50 years. Many aspects of sustainably managing the
water supply, sewerage and stormwater system have been considered as part of WaterPlan 2050 and the
objectives and focus of the plan coincide with many of the IWCM study objectives.

The two councils, in consultation with DEUS, have defined the interface between these two studies (Figure 1).
A 50 year IWCM Strategy (be known as IWCM Sub-Plans) will be separately produced for both Gosford and
Wyong councils. These plans will focus on identifying and assessing (against the triple bottom line) water
efficiency and local sewage, stormwater and greywater recycling options that could be put in place in each local
government area. The IWCM Sub-Plans will identify the preferred options for development of local urban water
services (water supply, wastewater and stormwater) in each local government area.
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WaterPlan 2050 — IW/CM Strategy
for the Central Coast

Long term (50 vear) bulk

Gostord Wyong Councils’ Water Authoriby water supply strategy

VFATER PLAN 2050

Gosford City Council Whyong Shire Council
W¢CM Strateqy IWCHM Strateqy
(sub-plan) {sub-plan)

®|nteraction with Hunter Water
®/{ater sharing plan
s(sosford Wyong headworks

assessment
Detailed integrated and sustainable o|dentifying local issues
strategies until 2050 for water 8mplementation of local measures such as water consensation, recycling,
distribution, sewerage and i sewage management, stormwater, urban growth issues, water sensitive
storrmwater urban design.
®|dentifying demand from regional water supphy

Figure 1: Interaction between WaterPlan 2050 and IWNCM Studies

As part of this process, your involvement (as a representative of the local community or an agency with an
interest in Wyong's water cycle management) is sought to assist in the development and valuation of the
integrated local urban water service options through participation in the PRG. The original PRG has been split
into two groups; one for Wyong and one for Gosford. This was done to ensure each PRG could identify
preferred options suitable for local implementation. The PRG’s role includes providing Council with input and
feedback on the options being considered and the relative environmental, social and financial aspects of the
options.

When complete, the IWCM Sub-Plan will contain the following:
1. A summary of the water cycle management problems facing Wyong Shire Council.

2. Five scenarios illustrating the possible ways that the local urban water services can be provided in the
future.

3. An economic, environmental and social assessment of the costs and benefits of each of these five
scenarios.

4. A capital works plan for implementing each of the possible scenarios.
5. The technical engineering reports utilised in developing the five scenarios.
The process for developing the IWCM Sub-Plan includes:

1. Consideration of the Concept Study findings and baseline forecasts (completed in November 2006).
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2. Development of options and assessment criteria for decision making (completed in February 2007).
3. Detailed options assessment and development of IWCM scenarios (completed in February 2007).
4. Identification of the preferred scenario (to be completed at PRG Workshop 3, March 2007).

For more information on the IWCM process and initiatives refer to http://www.deus.nsw.gov.au/Water/. For
more information of WaterPlan 2050 refer to http://www.wyong.nsw.gov.au/services/water_plan_2050_.htm

3. Scenario Development

In previous PRG workshops, water cycle management issues, options to address the issues, and criteria for
assessment of options were identified. Urban water cycle management options have now been assessed and
five different pictures of the future of Wyong’s local urban water services (known as scenarios) have been
developed. The five scenarios were developed through reviewing the issues identified throughout the IWCM
process (PRG Workshop 1) and considering identified potential solutions (PRG Workshop 1). The long list of
options was tested by the PRG using a ranking tool based on environmental, social and economic criteria.
Based on the PRG’s consideration, suitable options were identified for an initial bundling into scenarios (PRG
Workshop 2).

The integrated scenarios incorporate combinations of various demand management measures and an
increasing movement towards the integration of water supply, sewerage treatment and stormwater
management through cumulative inclusion of rainwater, stormwater, greywater and recycled water use. The
scenarios are described below.

The Traditional Scenario represents a traditional approach of separately managing urban water services. The
water, wastewater and stormwater systems are all treated separately, with augmentations of infrastructure only
occurring when growth requires it.

Scenario 1 represents the current urban water cycle management practice extended into the future. This
covers all the current initiatives adopted by Wyong Shire Council including use of recycled water, stormwater
harvesting, rainwater tanks and conservation measures to reduce potable water demands. This is an integrated
approach to managing urban water services.

Scenario 2 represents further expansion of the integrated approach to managing urban water sources and
includes the current initiatives included in Scenario 1, as well as additional measures for reducing the potable
water supply. These measures include additional rainwater tank, recycled water, water conservation and
catchment management options.

Scenario 3 contains the same measures as Scenario 2 with additional measures including water conservation,
stormwater harvesting and recycled water options.

Scenario 4 contains the same measures as Scenario 3 with additional measures including water conservation
and greywater options.

The measures included in each scenario are set out in Table 1.
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Table 1: Scenario Elements.

Measure
Water Conservation (includes BASIX)

Wyong Integrated Water Cycle Management Strategy Study

Traditional Sc1 Sc2 Sc3 Sc4

WELS v v v v v
BASIX Program — 40 Points v 4 v v
Currently Set Price Increases v

Inclining Block Tariff - Residential v v v
Existing Education Programs v v

IWCM Education Program — Stepped Up v v v
Permanent Low Level Restrictions 4
Existing Water Loss Program v

Active Water Loss Program with Increased Pressure Reduction v v v
Landscape and Planting Controls v v
Non-Residential Audit v v v v
Smart Meters — Individual Unit Metres v
Existing Efficiency Program in Government Offices v

Continued Operation of Efficiency Program in Government Offices v v v
Dual Flush Toilet Retrofit v v v
Residential Retrofit of Taps and Showers v v v v
Residential Washing Machine Rebate v v v v
Local Stormwater Harvesting

Existing Stormwater Harvesting Initiatives v v v v
Existing Stormwater Harvesting for Cricket Pitches v v v v
Stormwater Harvesting in Stage 1 New Urban Release Investigated but not included. See Table 2

Stormwater Harvesting in Stage 2 New Urban Release Investigated but not included. See Table 2

Stormwater Harvesting NSW Government Funding Application ‘ ‘ ’ v ‘ v
Rainwater Tanks (not including BASIX)

Existing Rainwater Tank Rebate ‘ v ‘ v ‘ v ‘ v
Rainwater Tanks for 90% New Greenfield Development Investigated but not included. See Table 2

Rainwater Tanks for 90% New Infill Development Investigated but not included. See Table 2

Rainwater Tanks for Residential Renovations Investigated but not included. See Table 2

Rainwater Tanks for 90% New Non-Residential Development ‘ v v ‘ v
Rainwater Tanks for General Community Use ‘ v v v ‘ v
Existing Rainwater Tanks in Schools ‘ v v v ‘ v
Treated Greywater

Greywater Centralised in Stage 1 New Urban Release Investigated but not included. See Table 2

Greywater Centralised in Stage 2 New Urban Release Investigated but not included. See Table 2

Greywater Centralised in Bushells Ridge ‘ ‘ ‘ ‘ v
Recycled Water

Existing Recycled Effluent Iniiatives v v v v
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Measure Traditional Sc 1 Sc 2 Sc3 Sc4
Localised Industrial Treatment of Sewage v v
Effluent Reuse Tankers 4 v v v
Effluent Reuse Warnervale 4 v v v
Effluent Reuse Hamlyn Terrace v v v
Effluent Reuse The Entrance and Bateau Bay v
Effluent Reuse for Rural Fire Services v v v v
Water Supply Services
Bulk Supply Options from WP2050 v 4 v v v
Upgrade of Water Treatment Plants v v v v v
Upgrade of Transfer and Reservoir Capacity v v v v v
Sewage Services
Inflow and infiltration Reduction Program v v 4 4
Smart Sewers for New Areas v
Sewage Treatment Plant Upgrades v 4 v v v
Trade Waste Management v v v v
Sewerage Systems v v v
Stormwater Management
IWCM & WSUD DCP v v v
Existing Stormwater, Floodplain and Estuary Management Plans v v v v
Catchment Management
Catchment Improvement Actions v v v
Existing WSC ASS Planning Controls v v v v
Other Activities
IWCM Design v v v
Energy Audits v v v
System Monitoring v v v
Flood Risk Management v v v
Effluent Management v v v

4. Scenario Benefits and Costs

Each scenario has the following general benefits and costs, which can be used to assess their relative
performance, and hence, identify a preferred scenario:

e Water savings;
e Pollution loads; and

e (Costs to install and costs to operate.
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Each of these is discussed in the following sections.

4.1 Water Savings

Preliminary findings of the technical assessment of water savings are summarised in Table 2 (figures are
subject to change). Savings on the annual amount of water extracted from the river for town supply are
anticipated through combinations of conservation activities, such as education, pricing and water efficient
fixtures, as well as source substitution, such as rainwater, greywater and recycled effluent.

The estimated annual average water savings and indicative annualised costs per kilolitre (kL) of water savings
for each measure are tabled below. These outcomes were used to assist in selecting which options were
included in each scenario.

Table 2: Assessment of Water Savings for Each Scenario Element.

Measure Description Community Customer Utility Average
Annualised Annualised | Annualised Water
Cost Cost Cost Savings
($/kL) ($/kL) ($/kL) (ML/a)
Inflow and Infiltration Reduction Program NA $0.00 NA NA
Smart Sewers for New Areas NA $0.00 NA NA
Scenario 4 $1.77 $1.37 $0.40 6,196
Scenario 3 $1.64 $1.37 $0.27 6,093
Scenario 2 $1.66 $1.43 $0.23 5,838
Scenario 1 - Current Initiatives $1.67 $1.47 $0.20 5,481
BASIX Program - 40 Points $3.58 $3.58 $0.00 1,824
Existing Recycled Effluent Initiatives $0.15 $0.00 $0.15 1,689
Inclining Block Tariff - Residential $0.00 $0.00 $0.00 1,125
Currently Set Price Increases $0.00 $0.00 $0.00 860
Rainwater Tanks for 90% New Greenfield
Development $3.84 $3.84 $0.00 678
Rainwater Tanks for 90% New Infill
Development $4.63 $4.63 $0.00 642
IWCM Education Program - Stepped Up $0.20 $0.00 $0.20 551
Existing Education Programs $0.10 $0.00 $0.10 499
Permanent Low Level Restrictions $0.07 $0.00 $0.07 338
WELS $0.40 $0.40 $0.00 327
Traditional $0.40 $0.40 $0.00 327
Active Water Loss Program with Increased
Pressure Reduction $0.39 $0.00 $0.39 268
Greywater Diversion in Stage 1 New Urban
Release $6.88 $0.00 $6.88 228
Existing Water Loss Program $0.44 $0.00 $0.44 212
Rainwater Tank Retrofit for Residential
Renovations $5.50 $5.50 $0.00 166
Rainwater Tanks for 90% New Non-
Residential Development $1.56 $1.56 $0.00 158
Greywater Diversion in Stage 2 New Urban
Release $6.88 $0.00 $6.88 149
Effluent Reuse Tankers $0.39 $0.00 $0.39 148
Residential Retrofit of Taps and Showers $0.27 $0.13 $0.14 143
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Measure Description Community Customer Utility Average
Annualised Annualised Annualised Water
Cost Cost Cost Savings
($/kL) ($/kL) ($/kL) (ML/a)
Existing Rainwater Tank Rebate $8.09 $7.31 $0.79 141
Residential Shower Retrofit $0.10 $0.01 $0.09 130
Stormwater Harvesting in Stage 1 New Urban
Release $8.94 $0.00 $8.94 125
Greywater Diversion in Bushells Ridge $2.36 $0.00 $2.36 111
Existing Stormwater Harvesting Initiatives $1.09 $0.00 $1.09 110
Effluent Reuse Warnervale $2.38 $1.90 $0.47 101
Stormwater Harvesting in Stage 2 New Urban
Release $9.44 $0.00 $9.44 82
Landscape and Planting Controls $0.53 $0.00 $0.53 77
Stormwater Harvesting NSW Government
Funding Application $1.18 $0.08 $1.10 67
Non-Residential Audit - Total Program Savings $0.54 $0.39 $0.15 30
Effluent Reuse Hamlyn Terrace $5.32 $0.00 $5.32 25
Smart Meters - Individual Unit Meters $9.07 $7.01 $2.07 25
Effluent Reuse The Entrance and Bateau Bay $23.47 $0.00 $23.47 21
Localised Industrial Treatment of Sewage $10.35 $0.00 $10.35 18
Dual Flush Toilet Retrofit $3.31 $0.33 $2.98 10
Effluent Reuse for Rural Fire Services $1.02 $0.00 $1.02 5
Residential Washing Machine Rebate $30.78 $23.18 $7.60 4
Rainwater Tanks for General Community Use $8.45 $0.00 $8.45 4
Existing Stormwater Harvesting for Cricket
Pitches $5.32 $0.00 $5.32 1
Continued Operation of Efficiency Program in
Government Offices $16.67 $0.00 $16.67 1
Existing Rainwater Tanks in Schools $10.32 $2.93 $7.39 1
Existing Efficiency Program in Government
Offices $55.63 $0.00 $55.63 0
Notes:

1. Stand alone savings cannot be summed together to estimate total scenario savings, as interactions between measures must
be considered.

2. Annualised costs are presented and customer annualised costs are exclusive of any rates impact.

Figure 2 is a breakdown of the Year 2055 total water demands by scenario and by the source of water meeting
the demand. Wastewater generated is also shown.
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Potable water supply includes:
- Existing dams

- Surface water transfers

- Porters Creek stormwater

35000

harvest

Emergency sources for drought
30000 include:

- Groundwater bores
25000

" Potable Supply

Wastewater Generated

Conservation (includes BASIX)

Recycled Water

Rainwater Tanks (not including BASIX) Alternative
Local Stormwater Harvesting ater sources
Treated Greywater

Groundwater

Year 2055 Demand/Flow (ML/a)

Traditional Scenario1 Scenario2 Scenario3 Scenario 4

Figure 2: Wyong Council Water Demands and Water Source by Scenario.

The annual potable water savings for each scenario are plotted in Figure 3.

Potable Water Savings

35%

30%

25%

20%

15%—~

10%— Total

5% Conservation

Source Substitution

Traditional Scenario 1 Scenario 2 Scenario 3 Scenario 4

Figure 3: Wyong Council Potable Water Savings by Scenario.
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4.2 Pollutant Loads

Each scenario contains different water quality management measures such stormwater and sewage treatment
and catchment management activities. Annual pollutant loads emanating from the urban area have been
estimated for urban runoff (based on land usage) and reclaimed water loads (Figure 4 and Figure 5). Urban
pollutant reductions are anticipated through a combination of improved wastewater treatment and water
sensitive urban design. The loads shown are preliminary (and subject to change) and should only be used to
illustrate a relative assessment of the scenarios, not as absolute.

Year 2055 Pollutants (t/a)

Total Nitrogen

Traditional Scenario 1 Scenario 2 Scenario 3 Scenario 4 Total
Phosphorous

Figure 4: Annual Pollutant Loads (TN, TP) from the Urban Area by Scenario.

60,000

50,000 —

40,000

30,000

20,000

10,000 —

Year 2055 Total Suspended Solids (t/a)

Traditional Scenario 1 Scenario 2 Scenario 3 Scenario 4

Figure 5: Annual Pollutant Load (TSS) from the Urban Area by Scenario.
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4.3 Scenario Expenditure

Each scenario has associated costs to install and cost to operate into the future. The Traditional Scenario is
Council's lowest cost! approach, with increasing costs associated with increasing integration. The preliminary
assessment (figures are subject to change) of the increase in the cost of implementing each of the scenarios
using the Traditional Scenario as a baseline is in the following proportions:

1. Scenario 1-2%.
2. Scenario 2 - 3%.
3. Scenario 3 -4%.
4. Scenario 4 — 3%.

The evaluation of costs presented here is for the on-going installation and operation of the scenarios compiled.
Historical expenditure is not included, which means much of the capital expenditure associated with installing
many of the current initiatives included in the scenarios is not included in the assessment presented here as it is
essentially a sunk cost. The on-going operating costs and any additional future capital expenditure are
included.

These scenarios do not include the bulk water supply components assessed under WaterPlan 2050. Itis
important to note that full evaluation of capital and operating costs of the water supply cannot be completed until
WaterPlan 2050 is finalised. It may be expected that the provision of significant new bulk supply infrastructure
will be associated with significant costs and subsequent increases in the costs of services.

The relative costs shown here are from the utility perspective only. Costs faced by the community and
customers for individual options are set out in Table 2. Much of the need for new infrastructure and
management measures is as a result of growth. Generally, user pays principles are applied to such servicing
requirements. As such, measures like BASIX are flexible in how the water conservation targets are met in order
to allow new development to seek out the most cost effective ways of meeting these requirements.

5. Scenario Assessment

Assessment of the IWCM scenarios will be based largely on the criteria developed in PRG Workshop 2.
Although not identical, there was considerable overlap between the criteria developed by the PRG and the
criteria adopted by in assessing the WaterPlan 2050 scenarios. The PRG criteria attempt to balance the social,
economic and environmental considerations and are set out in Table 3.

NPV based on subsidised cost estimates at 7% discount rate over 50 years.
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Wyong Integrated Water Cycle Management Strategy Study

Table 3: Scenario Assessment Criteria.

Social

Economic

Environmental

Maintains water quality and
minimises negative impact on
biodiversity.

Prevents long-term depletion of
water resources.

Is an energy and resource
efficient option, and minimises
green house gas emissions.

Aids in securing the reliability of
water supply.

Reduces individual water demand
(L/per person/per day).

Encourages and promotes society's
acceptance of alternate water
sources (reuse of grey water,
treated water, stormwater, use of
groundwater, efc).

Minimises long-term costs of urban
water cycle infrastructure.

Maintains an affordable water
supply ($/ML).

Includes economic incentives to use
alternative sources of water.

A multi-criteria analysis decision tool will be presented in the workshop to assist the PRG in selection of the
preferred scenario. As a group the PRG, will discuss and score each scenario. Some scores can be directly
quantified based on the project team’s estimates of scenario benefits and costs, others are less tangible and will

require group consensus.

The assessment tool will provide a relative ranking of the scenarios based on the scoring and as a result will
provide an indication of the 'preferred' scenario. The decision tool can also be used to test the sensitivity of
individual criteria. There will also be an opportunity to discuss the results, including any other issues raised by
PRG members. This will provide additional guidance for the recommendation of a preferred IWCM strategy for
Wyong Shire Council to be included in WaterPlan 2050 — IWCM Strategy for the Central Coast.

6. Where to from here?

Following this workshop any required adjustments to the preferred scenario will be made and the INCM sub-
Plan will be finalised. The outcomes of the IWCM sub-plan will be incorporated by WSC into WaterPlan 2050 -
IWCM Strategy for the Central Coast. This final plan, when drafted, will be placed on public display and
comments will be received and considered by WSC in finalising WaterPlan 2050 — IWCM Strategy for the

Central Coast.

7. Workshop Program

The program for Workshop 3 is provided in the attached agenda. Please arrive for tea and coffee served at
2:45pm, and the workshop will start at 3:00pm. We look forward to meeting you and working with you during the
development of Wyong's IWCM Strategy. If you have any questions prior to the workshop, please contact
Ahmad Mostafa at Wyong Shire Council on (02) 4350 5734.
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Meeting Notes

DYUIITY, INOVV 1UIV

Tel: 61-2-9493 9700
Fax: 61-2-9493 9799

Meeting Name

Wyong IWCM PRG 3

Meeting Venue

Wyong Shire Council Offices

Date Of Meeting 5 March 2007 Time Of Meeting | 3 pm
Facilitator Susan Love Recorder Carly Price
Project Details
Client Name Wyong Shire Council
Project Name IWCM Study
Project Number A1008200
Attendees Organisation Initials
Maryann Housham Community representative MH
Leoni Baldwin NSW Premier's Department LB
David Hoey DNR DH
David Green Central Rivers CMA DG
Gary Casement WSC GC
Ahmad Mostafa WSC AM
Ken Grantham WSC KG
David Cathers WSC DC
Greg White WSC GW
Terry Cooper WSC TC
Lisa McDermott WSC LM
Peter Sheath GCC PS
George Freeman DEUS GF
Ana Corpuz DEUS AC
John Bourke DEUS JB
Emma Pryor MWH EP
Carly Price MWH CP
Susan Love Susan Love Que Sera Consulting SL
Item Discussion " Action Required  Person Date
2.0 IWCM WaterPlan 2050 and the Gosford and Wyong Subplans
Process e The new structure of WaterPlan 2050 and the IWCM Subplans was
Changes explained by GC and EP. The bulk water supply that is traditionally
included in an IWCM is now covered by WaterPlan 2050, hence the
IWCM is not a full strategy, it is only a subplan.
e DHis disappointed it is broken up into 3 plans because DNR wants
a single holistic strategic plan from a catchment perspective for the
Central Coast. WSC and MWH envisage the completed WaterPlan
2050 will address this issue as it will incorporate all 3 plans.
Revised IWCM Objectives
e EP discussed the revised objectives
3.0 Workshop | Define PRG’s assessment and next steps
Objectives | e  The objectives are to identify a preferred scenario or scenario
elements that will be considered in finalising WaterPlan 2050 which
will be the final strategic plan.
4.0 WCM IWCM Scenario descriptions and outcomes
Scenario e EP explained build up of scenarios. The outcome is that WSC has
TBL already undertaken many measures that are integrated, so Scenario
Outcomes 1- Current Initiatives is a significant improvement on the Traditional
Scenario. It means that there are very few cost effective measures
left to build onto Scenario 1, hence Scenario 2, 3 and 4 only result in
relatively small reductions in potable water demand.
e AC stated that slides be should have been issued prior to the
meeting WSC to prief MWH, GC, EP
e DC said there are currently groundwater initiatives in the Bateau Bay | MWH toinclude in
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| Action Required  Person Date

area for ovals that should be included in Scenario 1 that are not Scenarios. WSC to
included. confirm these
e PS advised GCC introduced a new WSUD DCP regarding rainwater | SOurces replace
tanks through stormwater management last Thursday. It gives potable demands
residents the option of installing larger tanks instead of on-site MWH to consider GW,
detention. similar provisions in EP
e DG advised that WSC are already undertaking catchment planned
management measures that are not included in Scenario 1. IWCM/WSUD DCP
e AC advised DEUS were concerned with the starting point of the )
building of the scenarios. It was decided the presentation should be X\:]S;tfhzgtMWH
flplshed and then the discussion about the starting point could be management, MWH
discussed. to include in
Scenarios
6.0 IWCM Compare benefits and limitations of Scenarios
Scenario ¢ Following AC's comments, GF advised that DEUS is satisfied with DEUS to advise of | GF
Compariso the set up of the scenarios and agrees that Scenario 1 is requested
n representative of current initiatives. He advised there may be some | clarifications
fine tuning needed but that would not impact on the outcomes of this
workshop, and could be done in consultation with MWH and WSC
after the workshop. DEUS will provide an email outlining requested
clarifications required by Tuesday 13 March.
e DH is concerned that the scenarios are not diverse enough in their
solutions because Scenario 2-4 are built on Scenario 1 and are so
similar. GC and EP explained that because they are only local
scenarios and do not include the bulk supply, these are the only
local options that are available.
e GF asked how the preferred scenario fits into WaterPlan 2050, as
normal triple bottom line analysis cannot be done on the scenarios.
GC stated that Scenario 1-4 all represent a sufficient drop in
demand so the bulk water supply plans in WaterPlan 2050 will be
able to supply any of these four scenarios.
e GF said the PRG does not need to look past Scenario 1 Current
Initiatives if it fits WaterPlan 2050 requirements. Rather WSC
should be focusing on monitoring the effectiveness of the current
initiatives and reviewing the status in 5 years. The PRG agreed with
this, provided potential integrated options were still adopted in _
opportunistic situations. MWH to add in EP
e KGand DC requested that different solutions are assessed for the geographically
different types of development — Greenfield and redevelopment in organised options
existing areas. The assessment results should also be tabulated in | @nd options for
a geographical manner as well as the shire-wide format. EP advised | €ach development
the work has been done for each separate area, it just needs tobe | tyPe (residential,
represented this way in the report. pommgrmal and
e AM stated the draft Subplan would be issued to the PRG members | industrial)
for comment prior to public release of the document. There would
be a 7-10 day period for PRG comment and then all comments
considered in finalising the draft report.
e DH inquired whether the economic analysis included payback
periods. EP advised that a different net present value based
economic tool was used involving customer and utility annualised
cost.
e KG advised DEUS that the existing trade waste pricing scheme is a Ep
disincentive to reuse their effluent, and so works against the IWCM
process. GF is going tq report this within !Z)EUS. ' MWH to explain
e DG requested that within the report there is explanation as to why
: . . . why results for Sc
Scenario 2, 3 and 4 are all so close in results. MWH will do this. 2-4 are so close
e The PRG agreed there is no point in ranking the shire wide
scenarios according to the TBL tool as there is insufficient data
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APPENDIX B - SOURCE SUBSTITUTION

Demand management approaches include replacement of traditional potable water supply with
alternative water sources, known as source substitution. This appendix provides a summary of
the key aspects of source substitution. Four source substitution measures have been
considered:

1. Rainwater harvesting - the collection, storage and distribution of rainfall from roof
structures for water supply.

2. Reclaimed water - reuse of treated wastewater for non-potable water supply.

3. Greywater reuse — reuse of the greywater component of wastewater (non-toilet and kitchen
wastewater) for non-potable water supply.

4. Water sensitive urban design (including stormwater harvesting) — the use of WSUD
techniques and stormwater harvesting for water supply.

The application of source substitution is dependent on the quality of water available. Source
substitution reuse applications are summarised in the Australian Runoff Quality Guidelines (EA,
2006). National reuse guidelines (NWQMS, 2005 & ARMCANZ, 2000) and greywater reuse
guidelines (DOH, 2000 & DEUS, 2006) define the treatment requirements for different
applications. NSW Health does not prohibit the use of rainwater for any purpose provided the
tank is adequately maintained (EA, 2003). However the department does not recommend
rainwater tanks for drinking purposes where a reticulated potable water supply is available
(DOH, 2002). A summary of these requirements is set out in Table B- 1.

Table B- 1: Source Substitution Application and Treatment (ARMCANZ 2000)

‘Source Application Treatment
Bw 8.
28 §5 ® &5 g 2
2o 25 28| 28 28
2SS 2 83 B«= 3=
Rainwater v v v v v Roof collection, first flush system
Reclaimed Water v Secondary with detention
v v Secondary with disinfection
v v 4 4 4 Tertiary with disinfection and residual
v Tertiary with disinfection
Greywater v v Divert to garden without storage
Store, secondary treatment
v v 4 4 v Store, secondary treatment and
disinfection
WSUD (including v v v v Variable, WSUD approaches
Stormwater Harvesting
1. Assumes no direct contact of water with food.
Status: Final August 2007
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Itis generally accepted that it is relatively easy to apply new urban water system servicing
approaches to new developments. It is generally more difficult to retrofit household and
commercial plumbing to allow for source substitution than it is to fit-out new premises. In fact,
re-plumbing can be a constraint that limits internal source substitution uses. Houses with
elevated flooring systems, such as Queenslander style houses, and weatherboard construction
present far fewer problems for re-plumbing than slab and double brick homes.

B.1 Rainwater Harvesting Systems

Rainwater harvesting systems collect roof water via a first flush device, which is then stored in
rainwater tanks. The rainwater system has separate plumbing and is assumed to be
supplemented with town supply either via an air break top-up or a commercially available
actuated valve with pressure sensor for control of rainwater and mains supply (Figure B- 1).
Overflow can be directed to gardens.

Rainwater supply is generally assumed to be used for non-potable purposes where town water
is available. It is becoming increasing acceptable to also connect rainwater tanks to the hot
water system. In the Wyong IWCM scenarios, it is assumed that rainwater may be employed for
outdoor usage, household washing machines and toilet flushing.

Mains water .
top-up with float Rainwater
valve First flush
C— ' device
L ]
~ ———
—_ < Overflow

—_————————— <
-
—_——————— <

e —— Potential hot water
uv
Working rainwater storage disinfection System Potable
uses currently not

‘ —— approved by
—_———
—  ———

Department of
Health

? Garden watering
. Pump | ® Toilet flushing
:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII: COldwaterwagﬂ"ng
Bypassvalve
from mains

Figure B- 1: Schematic of Rainwater Tank Operation.

B.2 Rainwater Tank Modelling

Rainwater systems can assist to reduce town supply average demands and may assist in
controlling stormwater runoff. The systems’ reliability is dependent on rainfall, roof catch area,
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storage volume and materials selection. On-going pump energy needs and non-centralised
management require consideration.

A hydrological assessment of the impact of rainwater harvesting systems on water demands
was undertaken using a multi-variable regression analysis to establish demand variability
(Section 3.4, Wyong IWCM Concept Study) and a water balance simulation. The simulation
estimates the impact of the rainwater tanks of different effective sizes on daily potable water
demands. It does this by adopting the average demand forecast for the targeted end use/s
(from the DSS end use model), assuming a constant internal demand, estimating the daily
external demand variation based on Wyong’s water supply multi-variable regression climate
variable coefficients, and then completing a daily water balance using SILO daily rainfall data
(1970-2006) based at Wyong. The rainfall was decreased by 10% to allow for potential impacts
of climate change, adding a factor of safety to the yields assumed. Models were established for
detached and semi-detached dwellings. A summary of key assumptions is set out in Table B- 2.

Table B- 2: Key Rainwater Model Assumptions

JParameter LAssumed Value
Effective roof area | Detached - 220m? |
Semi - 150m?2
Initial Losses 2mm
First flush loss 100 litres

The result of the hydrological assessment gives the percentage savings of the total residential
potable demand for the different dwelling types and tank sizes, as set out in Figure B- 2 and
Figure B- 3.

100%
|—
90%
//
80% — | —
70%
- V
c
g 60% ‘
Q
a
8 /
5 50%
=]
S
& 40% A
= —— Average % potential rainwater demand met in
existing houses
30% —— Average % reduction in potable demand in
existing houses
Average % potential rainwater demand met in
20% / new houses
/ Average % reduction in potable demand in new
houses
10% +—
0% T
0 2 4 6 8 10 12 14 16 18 20
Tank Size (kL)
Figure B- 2: Rainwater Tank Efficiency — Detached Dwellings
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Figure B- 3: Rainwater Tank Efficiency - Semi-detached Dwellings

Itis has been assumed that the typical household installation tank size to be adopted for the
rainwater options is 5kL. The average savings assumed were adjusted in line with similar
modelling in the Gosford study area and hence, are slightly lower than the rainwater model
would indicate. This is a conservative assumption. It has also been assumed that rainwater
tank demand reductions are negligible under peak demand conditions.

Infill multi-family dwellings (units) are assumed to achieve the same percentage end-use
savings as achieved in detached dwellings through appropriately designed rainwater collection
and storage systems.

B.3 Reclaimed Water

Reclaimed water is highly treated sewage used for non-potable applications. It may significantly
reduce both average and peak town water demands. End use applications considered in this
study include:

e Outdoor water usage

e Washing machine usage

o Toilet flushing

¢ Non-residential specific applications.

There can be a social reluctance to accept reclaimed water for washing clothes and this
particular end-use may require further assessment for inclusion in forecasts.

Status: Final August 2007
Project Number:1008200 Document Number: B Page VI



Wyong Shire Council
@ mwH Wyong WICH Sub-Pa

A separate reticulation system is required for the reclaimed water. This is most easily applied in
new development areas, where the household plumbing can also be setup in advance and use
of reclaimed water can be promoted as part of the new area. Water mining (sometimes known
as sewer mining) approaches, where sewage is treated directly from the sewerage system, and
improved treatment at existing STPs approaches have been considered.

The main disadvantages of reclaimed water use include:
¢ High capital and on-going costs
o Relatively high installation costs to the householder

o Potential for public health issues through associated pathogens, including potential for
cross- connections and contamination of drinking water supply

¢ Providing adequate storage to ensure seasonal demand requirements can be catered for.

Urban releases to be developed in the near future have been identified by Council as
opportunities for reclaimed water reuse Establishment of reclaimed water reuse in these urban
releases and all future urban releases was assessed in this study.

All the infrastructure (both water, as the source being substituted, and sewer, as the provision of
an alternative source) and urban areas considered in source substitution are shown in Figure
B- 4 to Figure B- 9.
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Figure B- 4: Wyong Shire Main Water System
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WYONG SHIRE
MAIN SEWER SYSTEM ELEMENTS

Figure B- 5: Wyong Shire Sewer System
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Figure B- 6: Residential Greenfield Development Areas
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WAMBERAL

Figure B- 7: Residential Redevelopment Areas
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Table B- 3: Details of Residential Study Sites

Participating Residential

Accounts in 2055
Warnervale Warnervale 3,145
Hamlyn Terrace Hamlyn Terrace 780
Entrance Infill The Entrance and Bateau Bay 780
Stage 1 Urban Release Area As setin Central Coast Draft 7,570
Stage 2 Urban Release Area Regional Strategy 15,350

B.4 Greywater Reuse

Greywater includes wastewater from bathtubs, showers, wash basins, washing machines and
laundry tubs. Greywater can be used as a non-potable source substitute. Its applications are
restricted by the level of treatment provided. Typical household greywater systems include
collection, storage and distribution facilities, including pumps and pipes to irrigation areas, as
well as treatment facilities. Excess greywater is diverted to the sewer. Household diversion
(without storage) of greywater to gardens is now permitted without Council approval.

Greywater source substitution can significantly reduce potable water usage, both average and
peak demands and is a reliable source of water. It also results in reduced sewage generation.
The main disadvantages of greywater use include:

o Dependence on householder management and maintenance
o Relatively high installation and on-going costs to the householder
o Potential for public health issues through associated pathogens

e Maximum irrigation application rates (to avoid over accumulation of salts and nutrients)
dependent on soil capacity, crops and flushing schedules.

For this study, greywater applications through promotion mechanisms only are recognised,
however, rainwater and reclaimed water source substitution are assumed to have a greater
market penetration and impact on forecasts than greywater.

For new development areas, centralised greywater systems (including storage and treatment
facilities) were considered for new urban release areas. Although this increases the number of
end-uses which may be substituted, the results of the demand modelling illustrate that the water
savings are small in comparison to the capital and operating expenditure to be incurred.

B.5 Water Sensitive Urban Designh and Stormwater
Harvesting

WSUD stormwater (Figure B- 10) related practices include:
¢ Site layout incorporating open space networks, housing layout and streetscape design
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¢ Increased permeable areas through layout and pavement selection

¢ Flow control and sediment based treatment practices such as grass swales, buffer strips,
cascades and infiltration techniques.

The techniques attempt to replicate pre-development hydrology and improve urban landscape,
reduce pollutant export, retard storm flows and reduce irrigation requirements. Whilst WSUD is
not a source substitution method per se, it does seek to use to make the most of stormwater for
irrigation requirements both at the allotment and subdivision levels, and in this sense maybe
used to replace potable water needs.

Biaoretention system located in
local access

Bioretention system located in
main entrance Boulevard

Wietland system

Ornamental lake

Infiltration system
around remnant
vegetation

Figure B- 10: Typical New Development WSUD Features

The benefits of WSUD include:

e (Can reduce potable water supply demands through replacement of irrigation water.
o Improves stormwater quality by reducing peak flow rates and associated scour.

¢ Improves stormwater quality by detaining pollutants and biological uptake.

e Encourages aquifer recharge.

o Aquifer recharge returns stream flows to a more natural flow pattern.

¢ |mproves local environment biologically and aesthetically.

Limitations include:

o Best suited new release areas and open spaces, however aspects can be retrofitted in
existing development.
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o Site characteristics may limit application.

¢ Maintenance requirements can be higher at the local level, but lower on the catchment
level.

Centralised stormwater harvesting opportunities for new development were considered as part
of this study. The runoff quality benefits associated with WSUD have also been considered.
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APPENDIX C — COST ESTIMATES

Development of infrastructure needs is required to assess the costs and benefits of each
scenario.

C.1 General Approach

Itis intended that adequate detail is provided to allow comparison of the scenarios, and as
such, only major infrastructure items are considered through simplified general engineering
practice approaches.!

The use and development of existing facilities has been made in each scenario, where possible.
WSC'’s current water and wastewater refurbishment (or renewals plans) as well as the IPART
data on planned drainage (stormwater) expenditure has been utilised for identification of major
works requirements. Where necessary, WSC'’s planned capital and operating expenditure was
extrapolated to 2055.

All costs are order of cost estimates only, intended to allow comparison of the scenarios. Where
possible, costs are sourced from WSC’s current capital expenditure budgets. In cases where
the sizing of the infrastructure is altered to meet the changed demands costs are modified on a
pro-rata basis or sourced from the NSW Reference Rates Manual, (MEU, 2003). Generally, the
manual’s reference rates have been adopted which includes allowances for survey,
investigation and design costs of approximately 32 percent.

C.2 Water Supply Cost Estimates
General water supply capital costing and sizing assumptions include:

1. Cost escalation allowance between 2002/03 and 2005/06 of 14%, based on the DEUS
Reference Rates Attachment 1 revision issued in October 2006.

2. Recent construction industry cost increases of 36% (in line with industry allowance).
3. Pipe material selection: DICL pressure mains and uPVC sewer mains.

4. Forall reticulation, rising and trunk main costs, it is assumed that excavation is in OTR and
pipelines are laid at minimum depth.

5. Third pipe system costs compensate for the reduction in size of the potable water supply
mains due to the reduced potable water demand by using a reduced cost for the third pipe
mains. Itis assumed the sizing of the reticulation for the potable water supply will not be
impacted by the reduced potable water demand.

1 It is not the intention of this assessment to prepare detailed capital works programs, such as would be
prepared in servicing strategies. All infrastructure identified remains subject to confirmation through standard
design approaches.
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6. Head losses in pressure mains assumed to be Sm/km.

7. No additional allowance has been made for firefighting requirements in the sizing of the
potable and recycled systems.

8. Water treatment facilities were augmented for capacity requirements, but remained as
conventional water treatment plants.

9. Reservoirs were assumed to be replaced at regular intervals related to the demand
forecasts by installing 30ML steel reservoirs.

10. Pump stations were sized on a pro-rata basis assuming that the existing kWh provided in
the WSC asset register are accurate for servicing the existing population.

11. All costs are utility costs unless otherwise stated.
Water supply operating cost assumptions:

1. WSC financial statements for 2005/06 were used to establish existing operating costs for
the entire water supply. These costs were forecast based on a population growth pro-rata
(i.e. operating costs per assessment are approximately maintained).

2. Based on the savings in water consumption, variable elements of the operating expenses
(such as energy consumption and chemical usage) were adjusted across the scenarios.

3. Additional operating costs as a result of the demand management, system operation
stormwater and catchment programs for each scenario were added.

C.3 Sewerage Cost Estimates
General sewerage capital costing and sizing assumptions include:

1. Cost escalation allowance between 2002/03 and 2005/06 of 14%, based on the DEUS
Reference Rates Attachment 1 revision issued in October 2006.

2. Recent construction industry cost increases of 36% (in line with industry allowance).

3. The reticulation and mains were sized for the new urban release areas, assuming they are
primarily residential and will be treated at the closest existing STP.

4. Pipe material selection: DICL pressure mains and uPVC sewer mains.

5. STPs augmentations for growth were costed as secondary treatment augmentations for the
Traditional Scenario and a process upgrade to tertiary treatment in addition to
augmentation for the other scenarios.

6. Pump stations were sized on a pro-rata basis assuming that the data provided in the WSC
asset register are accurate for servicing the existing population assuming 100 L/s pumps at
50 m head.

7. All costs are utility costs unless otherwise stated.
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Sewerage operating cost assumptions:

1. WSC financial statements for 2005/06 were used to establish existing operating costs for
the entire water supply. These costs were forecast based on a population growth pro-rata
(i.e. operating costs per assessment are approximately maintained).

2. Additional operating costs as a result of the system operation and trade waste management
programs for each scenario were added.

C.4 Stormwater Cost Estimates
General catchment and stormwater operating cost assumptions include:
1. Costs of existing programs were taken from WSC management plan.

2. Costs of future programs were determined by apportioning equally expenditure identified in
the CAP across all parties identified in that plan as contributing to the realisation of the
plan.

3. All costs are utility costs unless otherwise stated.

C.5 Capital Works Programs and Operation, Maintenance
and Administration Schedules

Based on the capital and operating costs developed using the assumptions above, and the
sequencing dictated by loads on the water supply and sewerage systems, a capital works
program and matching operation, maintenance and administration schedule was developed for
each of the water supply, sewerage and stormwater and catchment management aspects of
each scenario. These programs are set out on the following pages.

These expenditure programs and schedules reflect utility expenditure only and do not include
items such as the bulk water supply capital expenditure (and subsequent impacts on operating
costs) and other miscellaneous capital works and operating expenses that do not immediately
relate to any of the scenarios formulated. These programs and schedules are formulated such
as to assist in the relative comparison of the scenarios, and should not be relied upon for other
purposes. All dollars are $2005/06. A summary of costs is set out in the following table.

‘Scenario Capital Cost (50 years, Operating Cost NPV @ 7%$'000
$000, $2005/06) (average per annum

over 50 years, $'000,

$2005/06)
Traditional 1,177,426 45477 844,405
Scenario 1 1,061,592 43,878 790,596
Scenario 2 1,245,974 44,796 875,952
Scenario 3 1,236,868 44,415 874,623
Scenario 4 1,247,893 44,954 887,290
Status: Final August 2007
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Wyong Shire Council
@ mwH Wyong WICH Sub-Pa

APPENDIX D - URBAN POLLUTANT RUNOFF
ESTIMATES

Urban pollutant reductions are anticipated with increasing levels of water cycle integration
primarily through a combination of improved wastewater treatment and WSUD. Year 2055
annual pollutant loads generated from the LGA’s urban areas have been modelled using
MUSIC software to compare the environmental benefits of the IWCM scenarios.

D.1 MUSIC

MUSIC is the Model for Urban Stormwater Improvement Conceptualisation, developed by the
Cooperative Research Centre (CRC) for Catchment Hydrology. MUSIC simulates both quantity
and quality of runoff for catchment areas from 0.01 km2 to 100 km2. Modelling time steps can
range from 6 minutes to 24 hours to match the range of spatial scale.

MUSIC is designed to simulate stormwater systems in urban catchments. The model's
algorithms are based on the known performance characteristics of common stormwater quality
improvement measures.

The majority of stormwater runoff in urban catchments is generated from the impervious
surfaces. Base flow, influenced by sub-surface soil moisture and groundwater levels, is less
dominant in urban catchments as is evident from the “flashy” nature of urban stormwater
hydrographs. The algorithm adopted to generate urban runoff is based on the rainfall-runoff
model (Figure D-1) developed by Chiew & McMahon (1997).
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Figure D-1: MUSIC Rainfall-Runoff Model

MUSIC Version 3.01 was used to estimate the runoff pollutant loads for the Wyong IWCM. The
LGA was sub-divided into landuses, based on the GIS data provided by Council. For each type
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of landuse, a set of parameters was established to enable an annual pollutant generation rate
(i.e. kg/halyr). The annual runoff coefficients determined by MUSIC are primarily influenced by
the percentage of impervious area adopted. Relatively small changes in the impervious area
included in a MUSIC model can result in significant changes in the results.

Any remediation works or existing WSUD measures have not been included in the initial load
calculations, therefore the data presented should only be used as a relative guide to hot spots
within the Wyong LGA.

D.2 Assumptions

Pollutant loads calculated for the Wyong rainfall catchments were estimated using MUSIC
(Model for Urban Stormwater Improvement Conceptualisation) and were based on land use
zonings provided by WSC. MUSIC models were built to estimate annual runoff and loss
(evapotranspiration). The annual runoff coefficients determined by MUSIC are primarily
influenced by the percentage of pervious area adopted. The assumed percentage pervious area
according to each land zoning category is provided in Table D-1.

Table D-1: Assumed Pervious Area

Land Category Area Pervious Land Category Area Pervious
Residential (Urban) 55% National Parks 100%

Open Space 90% Tourist 95%

Rural 95% State Forests 100%

Future Residential 55% Pre — Development Case | 100%

Rural Residential 90% River/Estuary nfa

Industrial 20% Lakes nla
Institutional 20%

In order to assess the potential for WSUD approaches for new development, it has been
assumed that a WSUD DCP would apply to all new urban residential development (equivalent
to approximately 3,037 hectares). Itis assumed that new urban development would be of a
relatively higher density than existing development. Hence, the pervious area for new
residential land uses was decreased from 55% to 45%. This resulted in an increase in pollutant
generation rates (Table D-2).

Table D-2: Impact of Residential Development on Pollutant Generation Rates

Type of % Pervious Suspended Total Total Nitrogen Flow (ML/halyr)
Development Solids (kg/halyr) | Phosphorus (kg/halyr)
(kg/halyr)

Existing 55% 1,380 29 213 7.7
Residential
New Residential | 45% 1,550 34 23.7 8.5

Table D-3 shows the percentage change in pollutant loads, based on best practice water quality
improvements. For the scenarios that incorporate WSUD in new development areas, a
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reduction in pollutant loads in line with best practice pollutant reduction savings (VSC 1999) is
assumed to be:
o Total suspended solids reduction of 80% of typical urban loads

e Total nitrogen of 45% of typical urban loads

o Total phosphorous of 45% of typical urban loads.

Table D-3: Impact of WSUD on Development on Pollutant Generation Rates

Type of % Pervious Suspended Total Total Nitrogen Flow (ML/halyr)
Development Solids (TSS) Phosphorus (TN) (kg/halyr)
(kg/halyr) (TP) (kg/halyr)
Existing 55% 1,380 29 21.3 7.7
Residential
New Residential | 45% 310 1.8 13.0 8.5"
with WSUD

1 Losses due to infiltration will result in a reduction in the annual flow. This has not been quantified.

The modelling assumptions applied to each scenario are:
e Traditional and Scenario 1: No WSUD.

e Scenario 2 to 4: WSUD DCP for all new development.

D.3 Method

The methodology used to determine the impacts of development and the IWCM scenarios
provides comparison of the pollutant loads on a LGA-wide basis, as influenced by the activities
relevant for each scenario.

The typical loads used to calculate the impact of development for Wyong LGA are set out in
Table D-4. These loads were applied to corresponding land use areas for the current scenario,
and for the scenarios defined in the section above.

Table D-4: Wyong LGA Urban Runoff Landuse Based Pollutant Loads

‘Parameter Rural National ~ Tourist ~ Residential Industrial Infill

Residential | Parks Areas Commercial Residential
Institutional

Flow 5.1 47 5.1 4.3 43 7.7 10.3 8.5

(ML/yr)

TSS 875 801 875 207 207 1,390 2,070 1,550

(kgfyr)

TP (kglyr) | 2.4 2.3 2.4 0.3 0.3 2.9 42 34

TN (kglyr) | 17.7 148 | 17.7 3.7 3.7 21.0 29.7 23.7
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D.4 Outcomes

It should be noted that the current nutrient balances have been estimated at the LGA area level.
That is, they represent typical levels of nutrient generation on a gross scale. These should not
be confused with catchment nutrient exports, where nutrient inputs are subject to processes
such as assimilation, denitrification and phosphorous adsorption before leaving the catchment.

Itis recognised and generally accepted that urbanisation has had a negative impact on
receiving waterways within Wyong LGA, and that further development is likely to continue to
contribute negatively to the environment, unless remedial action is taken to minimise the impact.

Figure 2-9 and Figure 2-10 plot forecast Year 2055 urban pollutant loads for each scenario
based on the assumptions outlined above.

The projections developed in this section of the report are to be used to assist assessment of
the scenarios and to develop the urban water service key infrastructure requirements and costs
associated with each of the scenarios.
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APPENDIX E - GUIDANCE ON WSUD
PLANNING INSTRUMENTS

As part of the IWCM process, the development of an IWCM and WSUD DCP was included as
an option in a number of the scenarios assessed. This section sets out further details for
consideration in the development of such a planning instrument.

E.1 Previous Assessment of WSUD

WSC has monitored and assessed the implementation and effectiveness of the catchment
management initiatives introduced into the Tuggerah Lakes catchment including streambank
rehabilitation, managing disturbed land and constructed wetlands (WSC, 2002). The
assessment illustrated, on a ratio of the reduction in nitrogen load, to the funds spent by Council
on catchment management, that WSUD was the most cost effective nutrient management
option (WSC, 2002).

Based on these findings, the Wyong Council committed to the WSUD approach for new
development through the Management Planning framework and recommended this approach
for use in all new WSC Development Control Plans, including that for the proposed urban
release area in Warnervale (WSC, 2002). However, it was recognised that the engineering
performance and ecological effectiveness of WSUD works would need on-going monitoring and
evaluation. Therefore, it was recommended that the application of the WSUD approach at
Warnervale be monitoring to establish local performance and to inform the provisions of other
DCPs for new release areas.

E.2 BASIX and Development Control Plans

In 2004, the NSW Government introduced the State Environmental Planning Policy (Building
Sustainability Index: BASIX) 2004 (the BASIX SEPP) which was subsequently amended by the
State Environmental Planning Policy (Building Sustainability Index: BASIX) Amendment Policy
2005 (the Amending SEPP).

The BASIX SEPP applies to all types of housing including single dwelling, dual occupancy
villas, townhouses and apartments and alterations and additions of these buildings. However,
the SEPP does not apply to non-dwelling development. In the case of mixed use buildings, the
residential dwelling component of the building only is subject to the SEPP.

Applicants are able to choose from a wide range of possible commitments within the BASIX
tool, to meet the NSW Government'’s sustainability requirements. Alternatively, the applicant
may apply to the Department of Planning for a BASIX certificate based on commitments other
than those offered by the BASIX tool, via an ‘Alternative assessment’ application.

To avoid duplication, the BASIX SEPP (see clauses 4, 8 and 9) makes provisions to make
environmental planning instruments (EPIs) and development control plans (DCPs) ineffective to
the extent that they aim to achieve the same objectives as BASIX. Clauses 8 and 9 state that
competing provisions of an EPI or DCP are of no effect, to the extent to which they aim:
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¢ To reduce consumption of mains-supplied potable water, or reduce emissions of
greenhouse gases, in the use of a building to which BASIX applies, or in the use of land on
which the building is situated, or

e Toimprove the thermal performance of a building to which BASIX applies.

When determining an application for development consent for development to which BASIX
applies, a consent authority or certifying authority must not give consideration to any other
provision dealing with these matters or impose any conditions upon consent in relation to these
matters. These provisions are intended to ensure that if BASIX applies to a proposed
development, BASIX will be the only system for assessing the development's greenhouse gas
emissions, consumption of mains-supplied potable water and thermal performance.

However, the SEPP does not affect provisions which offer applicants an incentive to adopt
commitments over and above those required to pass BASIX (see clause 4 of the SEPP). In
addition, provisions of an EPI or DCP which have more than one purpose, including a purpose
that conflicts with BASIX, continue to have effect to the extent to which they seek to address the
alternative purpose. However, consent authorities should consider whether other measures are
available for fulfilling the alternative purpose.

Examples of such a provision would include a requirement to install a rainwater tank for both
water conservation and bushfire or stormwater management purposes. To the extent that the
provision aims to conserve mains-supplied potable water, the provision cannot be enforced
under current legislation. Care needs to be taken with such provisions. For instance, it may be
possible to construe that a rainwater tank provided for stormwater management purposes,
where the only form of drawdown on the tank is the use of water that would otherwise be
provided by the mains supply, is in competition with the BASIX clauses. Further, it is
demonstrable that there are other means of providing drawdown and stormwater management
generally. Construed this way, the provisions would be unenforceable.

Itis important to note however, that these overriding provisions only apply to the residential
component of mixed-use buildings to which BASIX applies.

E.3 General Guidance for Consideration in Developing an
IWCM and WSUD DCP

Table E- 1 sets out some general guidance for the purposes of developing a DCP. This
guidance does not replace the need to prepare any such DCP in accordance with the
Environmental Planning and Assessment Act 1979 or the need for further investigation studies
to identify more locally applicable standards.

Given that BASIX has been through a series of amendments, and that such amendments may
reasonably be expected to continue, WSC may decide to prepare a DCP which captures all of
WSC'’s desired IWCM and WSUD aims, including provisions which would currently be in
competition (and hence, unenforceable) with the BASIX SEPP. Although this decision may
reduce the need to continually review the DCP, it would also result in the need for the consent
authority to be vigilant in identifying competing provisions and ensuring that these are not
considered as part of the development consent process. However, for the purposes of the
information provided in Table E- 1, it has been assumed that the DCP will not include provisions
competing with those of the BASIX SEPP.
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Table E- 1: General Guidance for Consideration in Developing an IWCM and WSUD DCP

%spect Guidance

Definitions IWCM: the holistic management of drinking water, stormwater run-off and harvesting,
sewage treatment and recycling and waterway health. WSUD: the integration of water
cycle management into urban planning and design.

Purpose To achieve: water efficiency in development source substitution in development to
minimise the impact of development on the natural water cycle in terms of both flow
(quantity and timing) and quality to add value while minimising development costs.

Application All new development and redevelopment across the shire except where provisions are in
competition with the BASIX SEPP.

Requirements - A stormwater management plan (SMP) to be developed for all new development. SMP

Stormwater to demonstrate

Management

reduced stormwater discharge using retention and detention approaches to mimic pre-
development hydrologic conditions

stormwater runoff does not pollute receiving waters through pollutant source
management and stormwater treatment

WSUD techniques to allow for infiltration and address on-site detention and drainage
design

preservation of natural water courses and drainage channels
compliance with WSC flooding policies

consideration of operation and maintenance of stormwater controls proposed

Requirements - IWCM | An integrated water cycle management plan (IWCMP) to be developed for all new
development. IWCMP to demonstrate consideration of;

existing water cycle of the land and its surrounds

water saving devices of at least WELS 3 star rating for showerheads, toilets, tap
aerators, tap equipment, clothes washing machines and dishwashers

efficient processes, techniques and equipment for all other water using activities

potable water substitution and internal recycling opportunities

WSUD techniques Types of techniques include (but are not limited to):

grassed or vegetated swales — primary treatment and conveyance function; can provide
secondary treatment benefits

filtration trenches — primary treatment and conveyance and detention measures; can
provide secondary treatment benefits

bio-retention systems - secondary treatment, conveyance, detention and retention
functions (through infiltration); can provide tertiary treatment benefits

wetlands — tertiary treatment system, storage, detention, possible reuse measures

rainwater tanks — using stormwater as a resource — detention, retention, a substitute for
drinking water in garden irrigation, car washing, toilet flushing, etc

greywater reuse — collect from households, primary treatment on site, reuse for external
irrigation or internal toilet flushing measures

rain gardens, rooftop greening, urban forests — provide natural vegetated features of
aesthetic value and provide treatment function by filtering stormwater

any combination of these and other techniques for the best possible outcome.
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‘Aspect Guidance

WSUD Guidelines Design and certification to be undertaken by appropriately qualified engineering,
surveying or environmental professionals.

WSUD Engineering Procedures: Stormwater, Melbourne Water, 2005
Australian Runoff Quality Guidelines, Engineers Australia, 2006
Best Practice Environmental Management Guidelines, CSIRO, 2006

Other guidelines as appropriate for NSW

Treatment Guidelines | NSW Guidelines for Urban and Residential Use of Reclaimed Water (1993)
Guidelines for Industry: The Utilisation of Treated Effluent by Irrigation (1995)
NSW Code of Practice, Plumbing and Drainage (2nd Edition) (1999)

National Water Quality Management Strategy: Guidelines for Sewerage Systems — Use
of Reclaimed Water (2000)

Australian Guidelines for Water Recycling: Managing Health and Environmental Risks
(2006)

Directives from NSW Health in relation to treatment and end-use requirements

WSUD targets Catchment source flow and sediment control through techniques such as grass swales,
buffer strips, cascades and infiltration techniques. Best practice pollutant reduction
savings for WSUD assumed (VSC 1999):

80% retention of urban suspended solids
45% retention of urban total phosphorus and nitrogen
5-10% reduction in annual runoff

Peak discharge maintained at pre-development levels.

IWCM targets New non-dwelling premises demonstrate 20% reduction in mains-supplied potable water
demand

Costs Only administration costs are borne by Council.

Status: Final August 2007

Project Number:1008200 Document Number: B Page XXIX



