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1. EXECUTIVE SUMMARY

1.1 Introduction

The Toowoomba Regional Council (TRC) covers approximately 13,000km? and
encompasses communities from north of Yarraman to south-west of Millmerran, including
the city of Toowoomba.

TRC has commissioned Engeny Water Management (Engeny) to develop a long-term water
security strategy for the region (Water Vision 2050). Water Vision provides an overview of
the plan for the provision of water and wastewater services for the Toowoomba region, and
is supported by sophisticated modelling and robust decision-making processes. The
purpose of this report is to provide an overview of the Toowoomba region water supply
system, the challenges faced and opportunities available, and importantly to outline options
to ensure the current and future water supply issues are met.

1.2 Scope

The Water Vision 2050 program outlines a water security strategy that meets Toowoomba'’s
water supply service needs for the next 30 years. Water Vision 2050 is also designed to
align with Toowoomba’s wastewater and catchment management strategies. A
contemporary ‘all options on the table’ approach has been adopted to maintain transparent
decision making and to develop an effective strategy that meets the long-term needs of the
region. The key focus areas for this version of Water Vision are to:

® |dentify and understand existing and emerging water supply challenges facing the bulk
water supply system.

® Assess possible options to maintaining appropriate water supply into the future.

This is the first integrated water security strategy for TRC incorporating the needs of peak
demand, Level of Service (LOS) objectives and long-term yield into a single water strategy.
It is expected that as the strategy evolves with future revisions, the scope will also expand.
An example of this is the planning horizon, with 30 years considered appropriate for this
first integrated assessment. Future versions of Water Vision should extend the planning
horizon to at least 50 years.

At the time of development of this version of Water Vision, a project is underway between
TRC, Southern Downs Regional Council (SDRC) and the Queensland State Government
regarding the provision of supply (either raw or treated water) to Warwick. Water Vision
2050 will provide a base case for TRC to review the impact of any changes required to the
Toowoomba water supply system as a result of the provision of supply to Warwick.

This current assessment has been completed excluding the provision of supply to Warwick
due to insufficient information being available.

M34000_090-REP-003 Page 1
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1.3 Existing Water Supply System

The Toowoomba bulk water supply infrastructure supplies the majority of the region’s
population, including the centralised area of Toowoomba, major townships and other
“‘connected communities”. This includes all raw water and bulk water distribution
infrastructure connected to the Mount Kynoch Water Treatment Plant (WTP). Key bulk
water assets are as follows:

®  Cooby, Perseverance and Cressbrook Dams.

®" The Wivenhoe pipeline supplying bulk raw water to Cressbrook Dam.
" An extensive network of groundwater bores.

" The reticulation pipework to supply the connected communities.

Additionally, TRC is also responsible for the supply of drinking water to eleven rural towns
with independent supplies. The rural town of Vale View will be connected to the Toowoomba
bulk water supply system by 2021 and investigations are currently underway to determine
the viability of connecting an additional four rural towns (Cambooya, Greenmount, Nobby
and Clifton).

Asset capability has been determined for existing assets, including the dams, bores and
trunk network infrastructure as well as water supply assets for rural towns.

1.4 Bulk Water Demands

The projected Average Day (AD) demand on the Toowoomba bulk water supply system is
expected to increase over the next 30 years, primarily driven by population growth over the
period. The population connected to the Toowoomba bulk water supply system is projected
to grow by approximately 80,000 Equivalent Persons (EP) to around 270,000 EP by the
Year 2050.

Table 1.1 presents the projected 30-year average day demands, including an allowance of
13% non-revenue water as per current TRC bulk water planning criteria.

Table 1.1 Projected Population and Demand

Demand
Forecast

Population Average Day Population Average Day
(Equivalent Demand (ML/d) (Equivalent Demand (ML/d)
Population) Population)
Low Series 251,114 50
Medium Series 193,000 39 268,070 61
High Series 276,397 71
M34000_090-REP-003 Page 2
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The Water Vision strategy represents an integrated assessment of supply sources to meet
long-term AD demands as well as reviewing infrastructure capacity to meet sustained peak
demand, such as during a period of extended high summer demand. TRC planning criteria
adopts a Mean Day of a Maximum Month (MDMM) for defining the capacity of the bulk

water supply system.

1.5 Service Standards

Service standards are a set of planning criteria that water supply assets should be able to
meet to maintain the desired standards of service. The performance of the water supply
system against specific parameters over time can be quantified and used to guide planning
and investment. The service standards and their application for this assessment is

summarised in Table 1.2.

Table 1.2 Overview of Service Standards

Service Standard

Long-term yield (supply sources)

Description

Long-term yield is the ability of a system to supply water on an
average day, under average climatic conditions and is
generally prescribed by water extraction entitlement limits
defined from hydrological assessments for the respective
water Resource Operating Plans. When average annual
demand exceeds the total available annual volume of the
water entitlement, the long-term yield of the system becomes a
supply constraint and a new source of supply is required.

Level of Service objectives (drought performance)

LOS objectives characterise the long-term drought security
performance of the bulk water supply system by defining the
frequency, severity and duration that the community will be
subjected to water restrictions.

Peak demand (infrastructure capacity)

System performance for peak demand is assessed by
comparing the projected Mean Day Maximum Month (MDMM)
forecast against the current infrastructure capacity.

There are three different water accounting definitions that apply to defining long-term yield
for the Toowoomba bulk water supply system:

1. Surface water entitlement: A surface water entitlement is a licensed, allocated share of
the available water resource in a catchment and is regulated by the Queensland
Department of Natural Resources, Mines and Energy.

2. Surface water safe yield: Safe Yield (also known as Historical No Failure Yield) is the
maximum amount of water that could have been extracted from a surface water storage
each year for which flow data exists, while ensuring the storage does not reach minimum

operating level.

M34000_090-REP-003
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1.6

3. Groundwater safe yield: Safe yield for groundwater is generally considered to be the
average replenishment rate of the aquifer from natural and artificial (if applicable)
recharge.

Cressbrook and Perseverance Dam yield has been based on the combined entitlement set
by DNRME. As there is no entitlement limit for Cooby Dam (i.e. there is no annual extraction
limit) Safe Yield has been adopted.

The Toowoomba City Basalt bores are currently being operated at a nominal safe yield due
to concerns about long term sustainability and as such this has been adopted as the current
extraction limit.

Performance Assessment

A performance assessment was undertaken for the TRC bulk water supply system
infrastructure by comparing the existing asset capability against the service standards and
demand forecast for the duration of the planning horizon (Year 2020 to Year 2050).

Figure 1.1 shows that based on the projected medium series AD demand forecast and the
existing bulk water supply assets; the total entittement from Cressbrook and Perseverance
Dams plus the safe yield from Cooby Dam plus the nominal safe yield from the City Basalt
bores will result in a supply deficit around Year 2026 with the deficit being 15ML/d by Year
2050 without augmentation. Long-term yield is the ability of a system to supply water on an
AD, under average climatic conditions and therefore does not include supply from the
Wivenhoe pipeline, as this is currently only operated as a drought security measure.

=l (WAL

i

I'.I "'.,\
I'.I \‘-\I
I'|

Figure 1.1 Bulk Water Supply System Performance Assessment — Long-Term Yield

M34000_090-REP-003 Page 4
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Based on the projected medium series demand forecast (MDMM) and the existing bulk
water supply assets, a deficiency in treated water capacity will occur in Year 2022 and will
reach 23ML/d by Year 2050 (refer Figure 1.2).

100
=)
~
=
= 90
= Low Demand Forecast
g
o 8o
ey
‘g’ Medium Demand Forecast
= 70
e
=}
£ ——High Demand Forecast
< 60
©
=
)
o 50 gFZ— Total Treatment Capacity -
% Mount Kynoch WTP & Basalt
S Bores (ML/d)

40

2020 2025 2030 2035 2040 2045 2050

Year

Figure 1.2 Bulk Water Supply System Performance Assessment — Treatment Capacity

A summary of the system constraints is detailed below in Table 1.3. The assessments of
future capacity constraints adopt the medium series demand forecast, however, results for
the low and high series demand forecasts are also shown to indicate potential variation to
these dates.

These results show that securing additional treated water production capacity and resolving
the emerging water entitlement constraint through a new bulk supply source are critical to
Toowoomba’s Water Future in the next 10 years. These results are based on utilising the
Wivenhoe to Cressbrook raw water pipeline according to the existing operating rules.

Table 1.3 Summary of Bulk Water Supply Constraints

Service Year
Standard
Constraint Deficit at Year 2050 Medium Low Series | High Series
Series Demand Demand
Demand

Water Treatment | Peak Demand 23ML/d 2022 2032 2022

Capacity (MDMM)
Long-Term Yield | Supply sources 15ML/d 2026 2039 2023

(AD)
LOS Objectives Nil Nil during planning horizon.
M34000_090-REP-003 Page 5

Rev 2 : 2 December 2020



/V\
TOOWOOMBA REGIONAL COUNCIL
Water Vision 2050 EN G E N Y

1.7 Options Assessment

Future water treatment options and other infrastructure requirements are dependent on the
proposed new bulk water supply source. Therefore, it was important to shortlist potential
supply options to then identify and assemble complementary water treatment and other
infrastructure options into defined investment strategies.

This project has taken an “all options on the table” approach to identify new water supply
options, starting with the development of a “Blue Sky” list of possible supply sources.
Separately, additional options were identified to resolve infrastructure capacity constraints
defined as part of the performance assessment.

Table 1.4 provides an overview of the assessment criteria used to shortlist options.

Table 1.4 Overview of Assessment Criteria

Gate Criteria

1 Can the option be costed (+/- 100%)?

Can a yield be estimated?

2 Is the option cost effective compared to other options (capital cost)?

Does the option fall outside a "logical cost threshold” (levelized cost)?

3 Comparative assessment of new source options, aligned with TRC's Corporate Goals, with additional specific
water strategy considerations.

4 Comparative assessment of investment strategies, aligned with TRC'’s Corporate Goals, with additional specific
water strategy considerations.

Where an identified option did not have sufficient data to conclusively rule it out at any of
the assessment gates, it has been deferred for further assessment rather than removed.
Deferred options should be revaluated during the next revision of the Water Vision project.

1.71 Supply Options

Table 1.5 presents the results of the gated options assessment process for water supply
options (Gates 1 to 3).

M34000_090-REP-003 Page 6
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Table 1.5 Overview of Supply Options Assessment

Gate Criteria Number of Options
Considered Removed Deferred Passed
1 Can the option be costed (+/- 48 9 12 27
100%)?

Can a yield be estimated?

2 Is the option cost effective 27 2 14 11
compared to other options
(capital cost)?

Does the option fall outside a
"logical cost threshold” (levelized
cost)?

3 Comparative assessment aligned 1 0 7 4

with TRC's Corporate Goals, with

additional specific water strategy
considerations

The four remaining options that were considered further as part of this version of
Toowoomba’s Water Vision were:

= Dam Replenishment using Purified Recycled Water to Cooby.

= Wivenhoe to Cressbrook Raw Water Pipeline - Permanent use, limited to cover annual
supply deficits.

= New Wivenhoe to Cressbrook Raw Water Pipeline sized only to transfer the supply
deficit to Year 2050, operated as required.

= Wivenhoe to Cressbrook Raw Water Pipeline - Permanent use of existing infrastructure
to full design capacity.

As part of the performance assessment against the LOS objectives for the Wivenhoe to
Cressbrook raw water pipeline options, a modified option was identified that combined
aspects of each of the three options and resulted in improved performance. This modified
option supersedes the three previously shortlisted Wivenhoe to Cressbrook Raw Water
Pipeline options.

Inter-regional transfer options could be demonstrated to have a wider regional benefit;
however, as currently identified, they are not cost effective as a dedicated supply to TRC.
If the project was expanded to include other beneficiaries, such as adjacent local
government areas, the cost may be justified. In this arrangement, they could proceed if

M34000_090-REP-003 Page 7
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1.7.2

1.7.3

funding from State or Federal Governments was secured as part of a broader regional water
security strategy.

Treatment Options

There are three variations of options to add treatment capacity to Toowoomba’s bulk supply
system:

1. Continue to utilise Mount Kynoch WTP as the central treatment facility.

2. Construct an alternative treatment facility and maintain Mount Kynoch WTP at
55ML/d.

3. Construct an alternative treatment facility and decommission Mount Kynoch WTP
after Year 2028.

Common to all investment strategies is the interim upgrade of Mount Kynoch WTP to treat
projected peak demand up to Year 2028. This is the assumed base case for treatment
capacity.

Treatment facilities beyond Year 2028 will be dependent on the new supply source.

Investment Strategies

The shortlisted supply sources and infrastructure capacity options were assembled into
investment strategies designed to meet TRC’s water supply needs to Year 2050. The
investment strategies identified potential infrastructure upgrades to existing assets such as
Mount Kynoch WTP and raw water supply pipelines for each of the shortlisted supply
options. The following were calculated for each of the investment strategies:

®  Cost — Net Present Cost (NPC) and initial capital investments.
® Performance against LOS and service objectives.
® Residual asset value.

Based on the results of the above, each investment strategy was further assessed against
the Gate 4 criteria from the Options Assessment Framework (refer Table 1.4).

Following the assessment of investment strategies against Gate 4 criteria from the Options
Assessment Framework, the investment strategies based on the Wivenhoe to Cressbrook
Raw Water Pipeline supply option present as the preferred option.

The investment strategies with the Wivenhoe to Cressbrook Raw Water Pipeline as the
supply source have the lowest capital and NPC with the advantage of these investment
strategies being that existing assets are utilised as much as possible. While these
investment strategies achieve all the LOS objectives, Toowoomba’s water supply remains
heavily dependent on surface water sources and will therefore be vulnerable to the impacts
of climate change. The ability to respond to drought would continue to be an issue. The
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implementation of this option is dependent on increased allocation for the Cressbrook and
Perseverance system and the renegotiation of the current Bulk Water Supply Agreement
with Seqwater to improve supply security.

Investment strategies that include Dam Replenishment using Purified Recycled Water as a
supply option would create a diverse supply strategy for Toowoomba and would improve
drought contingency; however, these options have costs that are generally twice as
expensive as the investment strategies underpinned by the Wivenhoe to Cressbrook Raw
Water Pipeline. Community acceptance of this option is critical to the successful
implementation of this option and an extensive community engagement program would be
required prior to being considered for implementation.

Inter-regional transfer options should only be considered if funding from State or Federal
Governments is available. There is a significant level of infrastructure investment and
funding required for these options to proceed.

Critical to all strategies is the future treatment plant location. Regardless of the supply
option, the strategy to utilise the existing Mount Kynoch WTP is preferred based on NPC,
followed by options that continue to use Mount Kynoch WTP in a limited capacity. A
condition assessment of the Mount Kynoch WTP should be undertaken to determine the
viability of continuing to operate the plant. If the plant does not have capacity or is
incompatible with TRC’s future planning, a new site should be investigated.

1.8 Water Vision 2050 - Sewerage

Bulk sewage treatment assets have been considered as part of Water Vision 2050 for
alignment and consistency with the water security strategy.

This assessment has indicated that the existing capacity at Wetalla WRF is insufficient to
treat projected flows to the Year 2050 and that an additional 6 ML/d of sewage treatment
capacity is required. This deficiency has been resolved via an upgrade to the Wetalla WRF.
Alternate strategies and locations have not been considered by the Water Vision 2050
program, however, may be considered in future versions.

1.9 Rural Towns

TRC is responsible for the supply of drinking water to 11 townships that are not connected
to the bulk water supply system (rural towns). The population of these towns range from 77
in Kulpi to 3,100 in Pittsworth.

Connection to the bulk water supply system is planned for five of these rural towns
(Cambooya, Greenmount, Nobby, Clifton and Vale View). For the other towns, this review
has indicated that for most towns the groundwater supply volume from the bores is enough
to meet future demand; however, there are some deficiencies relating to treatment
capability for water quality issues and infrastructure capacity for peak demand.
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1.10

Next Steps

This assessment is the first step in the process of developing a contemporary water security
strategy for the Toowoomba region. Further iterations of Water Vision will be required to
evolve and improve the strategy, with the maturity and scope of assessment improving with
each revision. The Water Vision document needs to be updated and improved on a regular
cycle. It is recommended that the next version of Water Vision targets completion in 2022.
This is to allow time to undertake high priority further investigations but still have sufficient
time to refine the strategy before major capital investment is required. Water Vision should
then move to a typical five-year review timeframe, unless there are triggers that warrant an
earlier review.

Actions have been identified by this strategy, including high priority items relating to
technical investigations of deferred options and stakeholder and community engagement.

Overall, options to utilise and upgrade existing assets are preferred. The investment
strategy of the Wivenhoe to Cressbrook Raw Water Supply Pipeline combined with
upgrades to Mount Kynoch WTP performed most favourably when assessed against other
investment strategies using the options assessment framework criteria. This assessment is
based on available information and as such key assumptions have been made. It is critical
that the following items are confirmed prior to committing to this investment strategy:

" This strategy would require amendment to the existing Cressbrook Creek Water Supply
Scheme Operations Manual with modification to the resource entitlement volumes (up
to 20,000ML/a from 14,000ML/a) as well upgrades to the Cressbrook raw water pump
station and changes to the operating rules for the Wivenhoe to Cressbrook Raw Water
Pipeline to allow operation of the pipeline at a higher initial level in Cressbrook Dam.
Further consideration of the Environmental Flow Objectives would be required, which
may modify the results presented here.

" This option relies on agreement of operational protocol with a third party, and negotiation
with Seqwater would be required to ensure the increase extraction volumes from
Wivenhoe (up to 14,000ML/a from 10,000ML/a) are available. The current agreement
allows Seqwater to cancel supply should South East Queensland be in drought. In
addition, increased supply from the Wivenhoe system outside of drought conditions may
require TRC to be subject to the same LOS and service standards as South East
Queensland.

= Continuing to utilise Mount Kynoch WTP as the central treatment facility requires a
condition assessment of this existing plant to confirm its suitability to continue operation
to Year 2050.

Identified above are options that would secure Toowoomba’s water future with an increased
reliability through to Year 2050. However, it is noted that the identified constraints for both
supply sources and treatment capacity are immediate, within the next five years.

There is the potential to optimise the use of existing assets to ensure the preferred Year
2050 strategy can be implemented. This would include expanding the use of the
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Toowoomba City Basalts and the Great Artesian Basin (GAB) bores. Both options have
been considered but not progressed as the preferred supply source, as alone they do not
resolve the Year 2050 supply deficiency and there is insufficient information to determine
their long-term sustainability as a supply source.

However, they potentially offer TRC redundancy to allow the preferred supply option to be
delivered within more reasonable timeframes. It is noted that activation of the GAB bores is
currently being investigated by TRC as a response to the current drought conditions.
Similarly, works to determine the viability of the continued and increase usage of the
Toowoomba City Basalt groundwater source should be undertaken as a priority.

TRC is currently operating the Toowoomba City Basalt bores at 5ML/d but have an
entittement of up to 10.4ML/d. The GAB bores have an entitlement of 5.5ML/d. If the
additional supply from the GAB bores can be added to the system, the supply constraint
could be deferred by up to seven years to Year 2033. If the full entitlement of the basalt
bores can be realised this would further extend the supply by up to Year 2043.

While the reliability of these supply sources at these increased volumes is currently
uncertain, any increase in yield achieved would assist to defer timing and capital investment
required for a new supply source. Pursuing these options should be a priority for TRC.

M34000_090-REP-003 Page 11
Rev 2 : 2 December 2020



—_———
TOOWOOMBA REGIONAL COUNCIL
Water Vision 2050 EN G E N Y

2. INTRODUCTION

The Toowoomba Regional Council (TRC) encompasses approximately 13,000km? and
includes communities from the north of Yarraman to south-west of Millmerran and includes
the city of Toowoomba. For comparative purposes this is nearly 10 times the area covered
by the nearby Brisbane City or Gold Coast City Councils. While spanning a very large area,
the Toowoomba region is also experiencing population growth and has consistently
recorded one of the highest growth rates in the state outside the South East corner.

In 2019, the Toowoomba Regional Council adopted a 2019-2024 Corporate Plan that
includes five goals: People, Place, Sustainability, Prosperity and Performance. These goals
set the context for actions and budgets for the five-year planning horizon. While water
supply is arguably incorporated into all the goals, the Sustainability Goal articulates a need
for “... good planning and sustainable infrastructure networks to enhance our communities.
Our infrastructure is well maintained and enables growth into the future.”

Therefore, a fundamental activity for the Council is to undertake and periodically review a
water security assessment and develop plans to ensure the infrastructure is both functional
and augmented as the need arises.

Across Australia, new supply sources are becoming increasingly limited and the traditional
approach of supplying urban water through a combination of dams and conventional WTPs
is often not available or is insufficient to meet demand. Aging infrastructure, technological
improvements, a changing climate and population growth all influence the selection of new
supply sources and associated treatment facilities.

TRC has commissioned Engeny Water Management (Engeny) to develop a long-term water
strategy for the region (Water Vision 2050). Water Vision 2050 provides an overview of the
plan for the provision of water and sewerage services for the Toowoomba region and is
supported by sophisticated modelling and robust decision-making processes. The purpose
of this report is to provide an overview of the Toowoomba region water supply system, the
challenges faced and opportunities available, and importantly to outline options to ensure
the current and future water supply issues are met.

Water Vision 2050 will outline a water security strategy that meets Toowoomba’s water
supply service needs for the next 30 years, using an optimised combination of infrastructure,
operating strategies and non-infrastructure solutions. Water Vision 2050 is also designed
to align with Toowoomba’s sewerage and catchment strategies which ensures a
contemporary ‘all options on the table’ approach has been adopted to maintain transparent
decision making and to develop an effective strategy that meets the long-term needs of the
region.

Additionally, registered water service providers are required to report annually on the water
security position with a general obligation to have plans in place to show robust monitoring,
plans to meet supply obligations and drought contingency arrangements. This strategy will
support this requirement.
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The key focus areas for Water Vision 2050 are to:

® |dentify and understand existing and emerging water supply challenges facing the bulk
water supply system and sewage treatment capabilities.

" Prioritise actions to address immediate challenges to maintaining water supply to the
Toowoomba region.

" Assess possible options to maintaining appropriate water supply and sewage treatment
services into the future.

This version of Water Vision is the first step in the process and further iterations will be
required to evolve and improve the strategy, with the maturity and scope of assessment
improving with each revision. For example, for the first version of a water security strategy
a 30-year horizon is appropriate in order to clearly establish the base case. Benchmarking
identified that a 50-year horizon was industry best practice and it is recommended that TRC
consider extending the planning horizon for future versions of Water Vision.

The Water Vision document needs to be updated and improved on a regular cycle. It is
recommended that the next version of Water Vision targets completion in 2022. This is to
allow time to undertake high priority further investigations but still have sufficient time to
refine the strategy before major capital investment is required. Water Vision should then
move to a typical five-year review timeframe.
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3. SCOPE
The planning boundaries for Water Vision 2050 are to:
" Include the geographic area within the TRC region.
= Consider towns with an existing reticulated water supply (bulk supply and rural towns).
® Include a 30-year planning horizon (Year 2020- Year 2050).
= Consider both drought-response and long-term needs.
Water Vision 2050 has been developed based on the following guiding principles:

= ‘Catchment to Tap’ objectives considered as part of planning, with consideration of the
risks and actions identified in the draft Catchment Management Strategy (Engeny,
2020).

= ‘All options considered’ in the assessment process, including supply, demand and
system operation opportunities, noting that some options will be progressively removed
through the Gateway assessment for various reasons. As this is the first iteration, many
options will not have sufficient level of detail to proceed. However, they may be deferred
for future investigation.

= Alignment between the water security strategy, the sewerage strategy and the
Catchment Management Strategy.

The scope of Water Vision 2050 is to:

= Confirm the current capability of water supply assets, with reference to existing planning
documentation.

= Define the service standards required to undertake a water supply performance
assessment, including adoption of appropriate water security Level of Service (LOS)
objectives for the bulk supply system.

® Undertake a gap analysis between the current capability of the water supply assets and
desired service standards to identify supply constraints over the 30-year planning
horizon.

" Review existing sewerage network planning reports for relevance and alignment with
Water Vision 2050 (bulk supply area only).

= Document the asset capability, service standards and supply constraints (Water Futures
Planning Basis, Engeny 2020).

= |dentify and characterise options that address TRC’s supply constraints, including
concept development and cost estimation.
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® Undertake a detailed options assessment, including:

o Develop an Options Assessment Framework.
» Shortlist supply options.
o Shortlist treatment options.

" |Integrate shortlisted options to create potential investment strategies, including capital
plans, operating strategies and performance assessments against the Options
Assessment Framework (bulk supply area only).

®" Analyse and compare investment approaches to present effective and efficient
investment strategies for Toowoomba’s water future.

" Review TRC’s sewerage strategy and identify opportunities for integration with Water
Vision 2050.

= |dentify and recommend a preferred investment strategy for Toowoomba’s water future
including a ‘low cost — low volume’ set of early actions.

Figure 3.1 provides a schematic of the various work streams and scope of Water Vision
2050 with the following approach taken to deliver the scope outlined above:

1. Use of existing information where possible (if reliable and contemporary).
2. Focus on major infrastructure elements.
3. Identify information gaps and assess uncertain data for reliability.

4. Note uncertainty in available information and/or further work that will be required to
confirm assessment findings.

5. In some cases, assessments have been deferred until sufficient information is
available. These are noted but not progressed in Water Vision 2050.

6. Note opportunities for improvement in future revisions.

Exclusions for this phase of the project, but recommended for inclusion by TRC as part of
future project implementation phases include:

= Community engagement.

= Stakeholder engagement.

= Detailed technical studies (i.e. hydrological and bathymetric assessments).
= Dam Safety upgrade requirements (hydrological updates required).

®  Environmental scanning.
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®  Scenario analysis, including the potential impacts of climate change.
= Review of Wivenhoe pipeline operating trigger.

" The role of demand management, including water restrictions.

® Review of leakage rates and non-revenue or unaccounted for water.

= Sewerage network assessments.

At the time of the development of Water Vision 2050, a project is underway between TRC,
Southern Downs Regional Council (SDRC) and the Queensland State Government
regarding the provision of supply (either raw or treated water) to Warwick. This current
assessment has been completed excluding the provision of supply to Warwick.
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Figure 3.1 Schematic of Water Vision 2050 Scope
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4.1

EXISTING WATER SUPPLY SYSTEM

Overview

TRC owns and operates the region’s water supply system, including dams and weirs", pump
stations, bulk supply pipelines, water treatment plants, groundwater bores, groundwater
treatment facilities and the water reticulation network to supply treated drinking water to
customers and the community. TRC’s current supply sources for the bulk water system are
based on traditional surface water supplies augmented by local groundwater supplies. The
distribution of supply sources is approximately 90% surface water and 10% groundwater in
the current operation.

While the majority of the region’s centralised population is serviced by an integrated system
of bulk water assets, TRC is also responsible for the supply of drinking water to 11 rural
towns with independent supplies. The bulk water supply and rural towns supply systems
operate independently. Figure 4.1 provides an overview of the Toowoomba water supply
networks with Figure 4.2 providing a schematic with the planning capacities of key water
supply assets.

There are three different water accounting definitions that apply to defining long-term yield
for the Toowoomba bulk water supply system:

1. Surface water entittement: A surface water entittement is an allocated share of the
available water resource in a catchment and is regulated by the Queensland
Department of Natural Resources, Mines and Energy (DNRME).

2. Surface water safe yield: Safe Yield (also known as Historical No Failure Yield) is the
maximum amount of water that could have been extracted from a surface water storage
each year for which flow data exists, while ensuring the storage does not reach minimum
operating level.

3. Groundwater safe yield: Safe yield for groundwater is generally considered to be the
average replenishment rate of the aquifer from natural and artificial (if applicable)
recharge.

This assessment has been undertaken using the known entitlements or safe yields for
existing infrastructure. Cressbrook and Perseverance Dam yield has been based on the
combined entitlement set by DNRME. As there is no entitlement limit for Cooby Dam (i.e.
there is no annual extraction limit) Safe Yield has been adopted. The Toowoomba City
Basalt bores are currently being operated at a nominal safe yield due to concerns about
long term sustainability and as such this has been adopted as the current extraction limit.

Reviews of the entitlement and allocation volumes have not been undertaken beyond the
current values. Further investigation of these volumes and the long-term availability of these
volumes is required.

Appendix A provides maps of the existing water supply network.

" Noting that Ted Pukallus Weir is owned by TRC and Cecil Plains Weir is owned by SunWater.
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4.2

4.2.1

4.2.2

Bulk Water Supply System

The Toowoomba bulk water supply infrastructure supplies the centralised area of
Toowoomba, major townships and other “connected communities” and includes all raw
water and bulk water distribution infrastructure connected to the Mount Kynoch Water
Treatment Plant (WTP). This includes:

® Cooby, Perseverance and Cressbrook Dams.
®  The Wivenhoe pipeline supplying bulk raw water.
®" An extensive network of groundwater bores.

" The reticulation pipework to supply the connected communities.

Catchments

All TRC water supply catchments are considered to be ‘open’ and used for multiple
purposes. ‘Closed’ water supply catchments generally prohibit uses other than water supply
as a precaution to protecting drinking water supplies from various sources of risk or
contamination. Toowoomba’s ‘open’ catchments allow multiple uses that include grazing
residential, reserves, forestry, horticulture, intensive livestock, cultivation and recreation.
The dams and land immediately surrounding are used for active recreational purposes
including water skiing, boating, fishing, sailing and camping.

‘Open’ catchments are generally more exposed to water quality risks, and typically require
more advanced levels of treatment. While ‘open’ catchments for water supply is different to
other parts of the country it is consistent with the nearby South East Queensland
catchments where various activities are allowed in drinking water catchments. A robust
methodology for assessment of risk with recommended actions is included in the Catchment
Management Strategy.

TRC also uses groundwater to supplement the bulk water supply from dams in Toowoomba.
There are 19 town bores, that source water from the basalt aquifers in the Main Range
Volcanics Formation within the Toowoomba City Basalts Groundwater Management Area.
Land use within the Aquifer area is mainly urban; however, groundwater also needs to be
monitored and assessed for risk. The Catchment Management Strategy risk assessment
for the rural town bores indicated that most bores had very high-risk water quality issues.
Very high-risk hazards included pH, hardness, turbidity, chloride, iron, manganese, total
dissolved solids, nitrate, E. coli, sodium and fluoride. These hazards are likely a result of
natural geology, wastewater contamination from onsite wastewater management systems
or insecure bores leading to surface water connection.

Asset Capability

Asset capability has been determined for existing assets, including the dams, bores and
trunk network infrastructure. The capacity for the dams and bores has been based on the
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available entitlement and safe yield volumes where known. Trunk network infrastructure
has been based on published capacities.

The raw water delivery infrastructure is comprised of both pumped and gravity mains. Each
dam has a dedicated raw water delivery system:

®  Cooby Dam includes a dedicated trunk main from the dam to the Mount Kynoch WTP
inlet works.

= Both Cressbrook and Perseverance Dams include a pumped raw water delivery system
to the Pechey Reservoirs.

®" From the Pechey reservoirs dual gravity trunk mains deliver flows to the Mount Kynoch
WTP inlets.

It is understood TRC has plans in place to renew the Perseverance gravity mains from
Pechey reservoir to Mount Kynoch WTP. The capacity of the Pechey mains has been taken
as the expected capacity at the end of the renewal program (Year 2025). Figure 4.2 shows
the capability of the major assets of the bulk supply system with a summary of the key
infrastructure elements and their capacities detailed in Table 4.1.

M34000_090-REP-003 Page 4
Rev 2 : 2 December 2020



TOOWOOMBA REGIONAL COUNCIL

M‘
s

ENGENY

Water Vision 2050
Saomge Volume: 71,186 ML
Usable Volume: 19903 ML Storage Yelume: B1BS2 ML Supply Wolume:
GREAT ARTESIAN BASIN BORES Histaric Sale Yield: 960 Mify Usable Vohsme TES4T KL 0000 MLy

Relable ield  Unknown COORY DAM
Emtitlement: 2000 MLy

Pumgp Capacityr X3 MLA
E Pipeline Capacity: 38 ML

Purrp Capacsy: 44 Ml.l'.u
Fipeline Capacite 78 ML &0

CACSBRO0K DAM Pump Capacity: 16 ML'd WIVENHDE DAM
Pipebre Capatity: 54 ML

CREASERO0O0K DAM AND PERSEVERANCE DARM
Entillerment: 14,000 Wyt
Historie Sale Vield R0 WL

= Starsge Wohame: 10,140 ML
‘—Q— b J Unsble Voheme: 26,893 ML
Peahey Pump Capacity: 30 ML'd PERSEVERANCE DABA

Bemswsis  Pipeline Capacity: 14 MLUd

Pipeling Capacity: 33 MLd

Treatmaent Capacity: 7 MLMd

— 5

Prirastructure Capaciy: 17 ML
Belishie Yield: 1,B2% el fyr o
Entitlement: B000 Ly Temm Raren

[
Prikey WiE [ ——
- Treatrment Capaciy; 46 ML
o TP
e
Rarw WY 1758 B Plasmng Bapart - 518 [DOCY TXAT195

Vogmwroremiig Bulk [Mwrkamcn Mo Bepon - J0LE (DO whEd L1E)

Figure 4.2 Capability of Major Assets for the Bulk Water Supply System

|
" 2
- D L} WAy o PP e osorpt Denagn Sepet - J000 (DDCS wh ] LFS0S)
A W Ephech Weter Trastmest Pl Loadng Besew Lpsdale, sl
Marreramhue - 1078 [DOCT #884714T)
5 Propectom dor Wisler Lanety Repaet
L PhH Grosenctay b fcaw Bagiles < 3004 (DO #3340540T)

M34000_090-REP-003

Page 22
Rev 2 : 2 December 2020



D — T —
D "
TOOWOOMBA REGIONAL COUNCIL
Water Vision 2050

Table 4.1 Summary of Key Water Infrastructure Capability

Parameters
Size Useable Volume/Capacity Entitlement
Raw Water
Perseverance Dam 30,140 ML 26,893 ML
14,000 ML/a
Cressbrook Dam 81,842 ML 78,847 ML
Cooby Dam 21,166 ML 19,703 ML 930 ML/a @
Town Bores (Toowoomba City Basalts) 2,800 ML/a infrastructure 3,800 ML/a
capacity
1,825ML/a reliable yield
Cooby Dam Bores (Great Artesian Basin) - Unknown 2,000 ML/a
Currently not operational.
Raw Water Transfer
Wivenhoe to Cressbrook Raw Water 38 km, DN750 13,100 ML/a 10,000 ML/a
Pipeline 500 /s
Cressbrook Dam to Pechey Reservoirs 15.7 km, DN760 44.1 ML/d N/A
C1: 560 L/s
C2:650 L/s
Perseverance Dam to Pechey Reservoirs 4.7 km, DN760. 29.8 ML/d
414 Ls
Pechey Reservoirs to Mount Kynoch WTP 2 x27.6.7 km, Years 2020-2025: 55 ML/d-
DN690. 63 ML/de
Post Year 2025: 83 ML/d¢
Cooby Dam to Mount Kynoch WTP 15km, DN500. 22.9 ML/d
318L/s pump
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Parameters

Useable Volume/Capacity Entitlement

Treatment

Mount Kynoch WTP 55 ML/d (conventional N/A
filtration) based on 24 hr
operation.

20 Hour operation 46 ML/d

Pechey WTP 2 ML/d N/A

@ Represents Historical No Failure Yield, not entitlement
b Based on previous maximum extracted

¢ Note that capacity above 55ML/d is untested

d-Based on planned TRC renewals of the Pechey main

Sources:
1. Raw Water Trunk Mains Planning Report — 2016 (DOCS #7092390).
Toowoomba Bulk Distribution Mains Report — 2016 (DOCS #6891308).
Mt Kynoch WTP Upgrade Concept Design Report — 2003 (DOCS #3318929).
Mt Kynoch Water Treatment Plant Loading Review Update, Internal Memorandum — 2016 (DOCS #6942163).

Projections for Water Security Report.

o o &~ W N

EMS Groundwater Bore Register — 2004 (DOCS #5449967).
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4.2.3 Operating Strategy
The TRC existing water supply sources are generally operated as follows:

= Utilise the town bores at a fixed production rate of 1,825 ML/annum (a) (or 5ML/d), with
maximum extraction rates based on historical use.

= Drawdown the three (3) surface dams at similar rate to maximise water security.

= Commence utilisation of Wivenhoe Pipeline when Cressbrook Dam level falls below
40% Full Supply Volume (FSV). This trigger has not been reviewed as part of this
assessment.

As outlined in the Cressbrook Creek Water Supply Scheme Operations Manual (DNRME,
2018), environmental releases from Cressbrook Dam are not required when the Wivenhoe
pipeline is in operation. The Cressbrook and Perseverance dams are considered a single
system for the purposes of the operating manual and entitlements, with both sources
supplying raw water to Pechey Reservoirs then on to Mount Kynoch WTP.

Raw water from Cooby Dam has a lower transfer cost to Mount Kynoch WTP. However, to
maintain water security and meet peak demand, water needs to be sourced from both
Pechey Reservoirs (Cressbrook Dam and Perseverance Dam) and Cooby Dam.

Cooby Dam is the smallest storage in the Toowoomba water supply network and has a
relatively small yield with the raw water transfer infrastructure capacity from Cooby Dam to
Mount Kynoch WTP far exceeding the safe hydrological yield of the dam. That means that
water from Cooby Dam needs to be balanced to maximise use (thereby minimising cost),
while keeping water available for periods of high demand.

The Toowoomba bulk water supply system also includes groundwater sourced from the
Toowoomba City Basalts. Limited treatment is required for the groundwater sources with
only disinfection provided at each location. Toowoomba has a total allocation of 3,800ML/a
from the City Basalts. There has not been conclusive investigation on the reliable yield from
the City Basalts as part of the Water Vision project; however, conservatively, a volume of
5ML/d represents an extraction volume with no known limitations.

The bores sourcing groundwater from the Great Artesian Basin (GAB) are located in
proximity to Cooby Dam and have not been used to supplement supply since
commissioning. The GAB allocation includes an additional 2,000ML/a which may be
suitable for supply augmentation. While still subject to further assessment, there are plans
to reinstate the GAB water supply as a drought response to augment Cooby Dam as and
when required.
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4.3 Rural Towns
The rural towns in the TRC region that have independent water supplies are:
=  Cambooya.
®= Cecil Plains.
= (Clifton.
® Greenmount.
" Haden.
= Kulpi.
" Millmerran.
" Nobby.
" Pittsworth.
" Vale View.
® Yarraman.
TRC has two surface water supply storages for rural towns. These include the Ted Pukallus
Weir which services the Yarraman township and the Cecil Plains Weir which services the
Cecil Plains township and is owned by SunWater. TRC uses groundwater across several

regional townships which in many cases is the only source of drinking water supply.

Figure 4.3 shows the reticulation infrastructure for each rural town.
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Figure 4.3 Rural Town Water Reticulation Systems
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4.3.1 Catchments

Land use within the catchments for the surface water and aquifer storages is predominantly
cultivation and stock use with minimal urban impacts. The Ted Pukallus Weir catchment
also includes a National Park and a power station.

The aquifers that supply water for the townships are set within a combination of geological
stratum including Main Range Volcanics, Kings Creek Alluvium, Marburg Sandstone,
Condamine River Alluvium and Hutton Sandstone.

4.3.2 Asset Capability and Operating Strategy

Rural towns are operated independently on a supply-demand basis. Table 4.2 provides a
summary of key asset capability for rural town water supplies and the current operational
preferences.

It is noted that the rural town of Yarraman is currently supplied via the Nukku Pipeline as
per a bulk supply agreement with South Burnett Council which expired in 2018. TRC is
currently renegotiating this arrangement to ensure future supply.

Table 4.2 Summary of Rural Towns Key Water Infrastructure and Operational Preferences

Rural Town Water Source | Infrastructure Raw Water | Operational Preference = Entitlement
Capacity (ML/d) Sources (ML/a)
Cambooya Bores 4.3 Two bores | John Street is the only 155
(John Street | operational bore at the
and George | present time. The
Street) George Street bore is
offline due to water
quality issues.
Cecil Plains Cecil Plains 0.8 Weir and one | Primary source is the 480 (GAB
Weir bore weir. The bore is a Bores)
(supplementary contingency drought (combined with
supply from supply and has Millmerran)
bores) significant water quality +
issues.
143 (Cecil
Plains Weir)
(Usable supply
for Priority A
entitlement)
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Rural Town Water Source | Infrastructure Raw Water | Operational Preference = Entitlement

Capacity (ML/d) Sources (ML/a)
Clifton Bores 0.8 Four bores | Generally, Bores 4 and 5 350
are both used, with
Bores 2A and 3A offline.

At present, all water is
being tankered into the
town.

Greenmount Bores 0.1 Three bores | Bore 4 primary water 180
source due to greatest
water security. Bore 1
supplements supply
when necessary. Bore 3
currently offline due to
supply issues.

Haden Bores Unknown Single bore | Primary source is single | 250 (combined
bore. with Highfields)
Kulpi Bores Unknown Single bore | Primary source is single 50
bore.
Millmerran Bores 3.3 6 bores Bores 7 and 8 are lower 450 (Alluvial
priority due to water Bores)

quality issues. .

480 (GAB)
(Combined
with Cecil
Plains)
Nobby Bores 0.8 2 bores The bores are located 60
close to each other and
can only be operated in a
duty standby
arrangement. Currently
Bore 2 is the preferred
supply source.
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Raw Water | Operational Preference = Entitlement
Sources (ML/a)

Rural Town Water Source Infrastructure

Capacity (ML/d)

M34000_090-REP-003

Pittsworth Bores 2.3 3 bores Brookstead bores (2 no.) | 510 (Alluvial
are the primary sources, Bores)
due to fluoride levels in N
the Yarranlea bore.
Brookstead bores also 480 (GAB)
have a higher
entitlement.
Vale View Bores 0.9 2 bores Stark Drive bore is the 256
sole supply source, the
Smiths Creek Road bore
has been taken offline.
Yarraman Ted Pukallus 0.9 Weir and Nukku pipeline is 200 (Ted
Weir additional currently the primary Pukallus Weir)
supply source, due to water +100 (Nukku
pipeline quality issues within the Pipeline)
(Nukku) from weir. This is more
outside expensive ($2.25/kL)
council than treating the weir
supply zone. water ($0.6/kL).
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5.1

BULK WATER DEMANDS

Projected Average Day Demands

The projected Average Day (AD) demand on the Toowoomba bulk water supply system is
expected to increase over the next 30 years, primarily driven by population growth. Low,
medium and high series population forecasts have been used as inputs into the water
demand forecast. The forecasts illustrated on Figure 5.1 and used for Water Vision 2050
are specific to the reticulated water supply consumers connected to the bulk water supply
system and are based on TRC internally developed forecast growth. Water demand for rural
towns is addressed in Section 13.

The populations of the rural towns of Crows Nest, Hampton and Hodgson Vale are included
in the bulk water supply system demand forecast, as follows:

® Crows Nest and Hampton are supplied by the Pechey WTP which sources raw water
from the Cressbrook/Perseverance Dam system.

®" The rural town of Hodgson Vale has been connected to the bulk water supply system.

A comparison against the Queensland Government Statistician’s Office (QGSO) was
undertaken as part of the Water Futures Planning Basis Report (Engeny, 2020). Although
the QGSO data is likely to include some non-reticulated areas, the two data sets
demonstrate a similar growth rate. Therefore, as TRC population projections are more
specific this data set has been used to calculate the demand forecast.

As shown in Figure 5.1, the population connected to the Toowoomba bulk water supply
system is projected to grow by approximately 80,000 Equivalent Persons (EP) to around
270,000 EP by the Year 2050. Equivalent Persons accounts for residential water usage,
and non-residential water usage such as industrial and commercial demands.
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Figure 5.1 Toowoomba Bulk Water Supply System Population Growth Projections

Forecast water demands are a key planning input and can be the largest single determining
factor on the timing of new infrastructure. The medium growth series demand forecast, EP
and consumption rate have been adopted as the base case for the planning assessments.
The medium growth series represents the most likely projection based on current
observation, tracking and correlation with QGSO. Low and high series demand forecasts
are used for sensitivity testing on the timing of supply constraints.

Table 5.1 provides a summary of the inputs to the demand forecast.
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Table 5.1 Summary of Key Inputs for Low, Medium and High Demand Forecasts

Demand Forecast

Year 2050 Population projection Consumption Rate
(EP)
Low Series 251,114 Assumed to remain at 175L/EP/d.
Medium Series 268,070 175L/EP/d @ Year 2019, increasing by 1.5%

per year to reach 200L/EP/d in 2028.
Then remains at 200L/EP/d.

High Series 276,397 175L/EP/d @ Year 2019, increasing by 3% per
year to reach 230L/EP/d in 2028.

Then remains at 230L/EP/d.

Table 5.2 and Figure 5.2 show current Average Day (AD) consumption and projected 30-
year demands, including an allowance of 13% non-revenue water as per current TRC bulk
water planning criteria (refer Section 6).

Table 5.2 Projected Population and Demand

Demand

Year 2020 Year 2050
Forecast
. Average Day . Average Day
Population Demand (ML/d) Population Demand (ML/d)
(Equivalent (Equivalent
Population) Population)
Low Series 251,114 50
Medium Series 193,000 39 268,070 61
High Series 276,397 71

Demand growth has been broken down into residential and non-residential usage. The
proportion of non-residential usage has been assumed to increase as population increases.
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Figure 5.2 Projected Average Day Demands

5.2 Projected Peak Demands

Water Vision 2050 represents an integrated assessment of supply sources to meet long-
term AD demands as well as reviewing infrastructure capacity to meet sustained peak
demand, such as during a period of extended high summer demand. TRC planning criteria
adopts a Mean Day of a Maximum Month (MDMM) for defining the capacity of the bulk
water supply system (including treated water capacity; refer Section 6).

The projected sustained peak (MDMM demands) for the TRC bulk water supply system for
infrastructure planning for Water Vision 2050 is provided in Figure 5.3. TRC planning criteria
excludes peaking on non-revenue water.

M34000_090-REP-003 Page 34
Rev 2 : 2 December 2020



TOOWOOMBA REGIONAL COUNCIL
Water Vision 2050

\V/
3

ket

enn Dy W Wbonth Demadd [RLS)

Figure 5.3 Projected MDMM Demands

5.3 Summary

91 ML/d

76 ML/d

63 ML/d

The adopted medium series forecasts including residential and non-residential demand that
underpin all assessments for the TRC bulk water supply system and form the basis of Water
Vision 2050 are provided in Table 5.3.

Table 5.3 Summary of Bulk Water Supply Medium Series Demand

Demand Forecast Year 2020 Year 2050
Average Day (AD) (ML/d) 39 61
Peak Demand (MDMM) (ML/d) 49 76
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6. SERVICE STANDARDS
6.1 Overview

Service standards are a set of planning criteria that water assets should meet to maintain
the desired standards of service over time. Service standards may be comprised of industry
standard guidelines and bespoke standards that reflect performance expectations.

6.2 Water Supply Infrastructure Capacity

The current TRC planning criteria for water supply infrastructure that underpin the adopted
service standards are presented Table 6.1. These values are referenced in all recent
network planning reports.

Table 6.1 Toowoomba Regional Council Water Supply Design Criteria
Item Planning Criteria Notes

Sustained peak persistence demands — Source: DM#7092390 Toowoomba
Raw Water Trunk Mains Analysis

Planning Report June 2016. This is

Mean Day Maximum Month (MDMM) MDMM: 1.3 x AD the adopted default, but is superseded

by DM#7947835v2, by date.

Peak Day (PD) PD: 1.5x AD

Unaccounted for Water (UFW) 13% of AD Peaking factor not applied to UFW.
Large WTPs 20 hours/day availability for | Note previous planning has considered
production Mount Kynoch WTP operating at

(i.e. Mount Kynoch WTP) ,
MDMM for 24 hours. This assumes

100% reliability and does not allow for
suitable downtime for a plant that is
critical asset for maintaining the
region’s treated water supply. It is
recommended that the plant be
assessed against 20hr MDMM for
future planning.

Raw water main sizing (pumped) 20 hr MDMM Source: DM#7092390 Toowoomba
Raw Water Trunk Mains Analysis
Planning Report June 2016.
Raw water trunk main sizing (gravity) MDMM Source: DM#7092390 Toowoomba

Raw Water Trunk Mains Analysis
Planning Report June 2016.

Pump Sizing — Raw Water 20 hr MDMM Source: DM#7092390 Toowoomba
Raw Water Trunk Mains Analysis
Planning Report June 2016.
M34000_090-REP-003 Page 36

Rev 2 : 2 December 2020



M —
R I

TOOWOOMBA REGIONAL COUNCIL
Water Vision 2050 EN G E N Y

6.3

TRC has an existing standard for the reliability of raw water supply to Mount Kynoch WTP,
which requires that raw water needed to meet MDMM demand can be supplied from any
two of the three surface water storages. However, options considered for Water Vision 2050
could result in significantly changed asset configurations, operating modes and available
water sources. As such, the existing reliability standard has not been used to identify gaps
in asset capability. Instead, reliability has been included as a comparative criterion as part
of the options assessment framework.

Level of Service Objectives

Level of Service (LOS) characterise the long-term drought security performance of the bulk
water supply system by defining the frequency, severity and duration that the community
will be subjected to water restrictions. For this assessment, the following LOS objectives
have been adopted. These standards have been generally based on the LOS objectives
prescribed for South East Queensland (SEQ) as administered by Seqwater for the SEQ
Water Grid. However, due to the local hydrology of the Toowoomba bulk water supply
system and the performance of the existing surface water dams; an average duration of
medium level water restrictions of two years has been agreed with TRC (compared to one
year for SEQ as noted in Table 6.2).

M34000_090-REP-003 Page 37

Rev 2 : 2 December 2020



TOOWOOMBA REGIONAL COUNCIL

Water Vision 2050

ENGENY

Table 6.2 Adopted Level of Service Objectives for the Toowoomba Bulk Water Supply System

Description

Measure/Application

LOS Objective Type

Water demand Ensure that the water supply system will be | Supply meets total urban treated water
able to supply the expected average demand.
volume of water th.at will be used by the e Includes residential and non-residential
community into the future.
water use.
e  Excludes agricultural use.
Water restrictions The acceptable maximum frequency, Combined storage reaching minimum

severity and duration of restrictions for a
community.

storage volume less than once every
10,000 years on average.

Medium level restrictions will target
residential demand of 175 L/p/d. Non-
residential demand is set on an individual
basis.

Medium level water restrictions will not
happen more than once every 10 years on
average.

Medium level water restrictions will not last
for more than 2 years on average.

Emergency measures

(contingency measures)

The acceptable likelihood for a community
to require emergency measures when
demands cannot be met by the local supply
sources due to climatic conditions (i.e.
when a supply shortfall occurs due to
drought).

Commence utilisation of Wivenhoe Pipeline
when Cressbrook Dam level falls below
40% (per Section 8 Operating Protocol

Between Seqwater and Toowoomba
Regional Council: For the Toowoomba
Pipeline — Wivenhoe Dam to Cressbrook
Dam).

Community engagement, including an understanding of willingness to pay, has not yet been
undertaken to seek feedback on these objectives. Community endorsement will ultimately
be critical to their successful adoption. TRC is currently reviewing the trigger points for water
restrictions, with an intent to trigger Medium level restrictions at a higher combined water
storage level than currently adopted (refer Figure 6.1). This change would have a significant
impact on the duration of Medium level restrictions; and as such LOS objectives should be
reviewed if a change is implemented. The economic impacts of water restrictions will also
vary for each level of severity and duration.

M34000_090-REP-003

Page 38
Rev 2 : 2 December 2020



D —" P —
AR
TOOWOOMBA REGIONAL COUNCIL
Water Vision 2050 EN G E N Y

6.4 Demand Management

TRC has an established water restrictions schedule, which is currently being implemented
due to decreased surface water levels. Figure 6.1 shows the Toowoomba water restriction
targets. When the storages are above 30%, low level restrictions are part of everyday water
conservation measures.

Level of Water Combined Residential
Restrictions Storage Trigger Target

LOW LEVEL RESTRICTIONS 200L/p/d

30%

175L/p/d
20%
150L/p/d
10%
126L/p/d

Figure 6.1 Toowoomba Regional Council Water Restrictions Target

It is noted that the Restrictions Schedule provided by TRC is presented in L/person/day for
residential use, and that non-residential restrictions are assessed on a case by case basis.
The water security assessments which inform the LOS performance of the TRC bulk water
supply system undertaken for this assessment uses a L/EP/day set, applied as a
percentage reduction to the demand being assessed. It is assumed that demand
management initiatives implemented during a drought and the targeted combined reduction
in residential and non-residential demand during drought conditions can achieve the
percentage reduction to total demand assumed in the assessment.
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7. PERFORMANCE ASSESSMENT
7.1 Overview
This section outlines the results of the performance assessment undertaken for the TRC
bulk water supply system infrastructure, by comparing the existing asset capability against
the service standards and demand forecast for the duration of the planning horizon (Year
2020 to Year 2050).
Inputs to the performance assessment of the bulk water supply system include:
= Existing asset capability:
o Bulk supply system.
®* Demand forecast:
» Medium series demand forecast for the bulk supply system.
®= Service standards:
» Long-term yield (supply sources).
» Level of Service objectives (drought performance).
o Peak demand (infrastructure capacity).
The performance assessment for rural towns is included in Section 13.
7.2 Long-Term Yield (Water Supply Sources)
Long-term yield is the ability of a system to supply water under historical climatic conditions
and is generally prescribed by water extraction entitlement limits defined from hydrological
assessments for the respective water Resource Operating Plans. When average annual
demand exceeds the total available annual volume of the water entitlement, the long-term
yield of the system becomes a supply constraint and a new source of supply is required. In
some cases, entitlements are not prescribed for a system, and the reliable/safe yield based
on historical data is used.
Long-term vyield was assessed using the total entittement from Cressbrook and
Perseverance Dams, safe yield from Cooby Dam plus the nominal safe yield from the City
Basalt bores. Based on these sources, the bulk water supply system has a long-term yield
of 16,755 ML/a or 46 ML/d.
Long-term yield is the ability of a system to supply water under historical climatic conditions
and therefore does not include supply from the Wivenhoe pipeline, as this is currently
operated as a drought security measure.
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The performance assessment of the bulk supply system for long-term yield is outlined in
Table 7.1 and shown in Figure 7.1. Based on the projected medium series demand forecast
(AD) and the existing bulk water supply assets, a supply deficit is likely to occur under
normal (non-drought) operating conditions around Year 2026 with the deficit being 15ML/d
by Year 2050 without augmentation. Under drought conditions, the long-term yield limits of
Toowoomba’s surface water supplies do not apply as the Wivenhoe to Cressbrook raw
water pipeline will be used to supply the Toowoomba bulk water supply system.

It is noted that the high series growth would bring forward the deficit to Year 2023.
Understanding the behaviour of TRC’s demand is critical to the identified triggers. While
TRC is currently operating in a demand management mode, any increase in demand would
escalate the need to resolve the supply constraint.

Table 7.1 Bulk Water Supply System Performance Assessment — Long-Term Yield

Water Supply Sources Indicative Year of Long-Term Yield Constraint Year 2050 Deficit
Medium Demand = High Demand Lol | (el
. . : Series)
Series Series Series
(ML/d)
Surface water sources 2026 -3 years (2023) +13 years (2039) 15
plus City Basalt bores

|

)
\\
\

| g Tttt Wikl i F il s Bl it Sty Srgiers

¥ear

Figure 7.1 Bulk Water Supply System Performance Assessment — Long-Term Yield
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7.3

Level of Service Objectives

Performance assessment against the LOS objectives was undertaken using the
Toowoomba Region Water Security Model (Engeny, 2019). The Toowoomba Region Water
Security Model assesses the performance of the TRC system against the LOS objectives
by running one-thousand (1,000) stochastically generated long-term hydrological climate
sequences of 121 years in duration to assess the system against climate variability and
reports against the frequency, severity and duration of water restrictions.

Based on the LOS objectives outlined in Section 6.3, the existing Toowoomba bulk water
system meets all LOS objectives up to the Year 2050, as outlined in Table 7.2. The demand
shortfalls experienced from the Year 2030 related to the TRC system exceeding the
licensed water entitlement and the current capacity of the Cressbrook Dam to Mount
Kynoch WTP pipeline such that while raw water is generally in the dams it may not be able
to be supplied.

At the present time Toowoomba is reliant on the Wivenhoe to Cressbrook raw water pipeline
to meet its LOS objectives. In the event of a major drought affecting South East Queensland,
Seqwater may reduce or remove the supplied volume as per Clause 22 (Force Majeure) of
the Bulk Water Supply Agreement, 2012. The removal of supply from the Wivenhoe pipeline
would increase drought severity and community impact. This should be taken into
consideration when TRC renegotiate the conditions of this arrangement to ensure continued
supply when South East Queensland is in a drought.

These results are based on using the Wivenhoe to Cressbrook raw water pipeline under the
current operating conditions and emphasise the criticality of this supply as a drought
response measure and the importance of the connection to the SEQ system as part of
Toowoomba’s drought response plan. A detailed assessment of water security in the
Toowoomba Region undertaken by Engeny highlighted that reliable utilisation of the
Wivenhoe Pipeline is critical in maintaining water security (Toowoomba Region Water
Security: Stage 2 Model Build and Water Security Assessment; Engeny, 2019).
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Table 7.2 Bulk Supply System Performance Assessment — Level of Service Objectives

Year 2020 Year 2030 Year 2040 Year 2050

Combined storage Did not occur Did not occur Did not occur Did not occur
reaching minimum
storage volume less
than once every

10,000 years on
average
Medium level water Once every 877 Once every 94 years Once every 49 Once every 29
restrictions will not years years years

happen more than
once every 10 years
on average

Medium level water 1.4 years 1.4 years 1.5 years 1.6 years
restrictions will not
last for more than

two years on average

No demand shortfall No demand With demand With demand With demand
shortfalls shortfalls shortfalls shortfalls

7.4 Peak Demand (Infrastructure Capacity)

System performance for peak demand is assessed by comparing the projected Mean Day
Maximum Month (MDMM) forecast against the current infrastructure capacity. It is
understood TRC is committed to renewing the Pechey trunk mains to address asset
condition and capacity issues. The capacity of the Pechey trunk mains has been taken as
the expected capacity of 83ML/d at the end of the pipeline renewal program (Year 2025).

Performance assessment of the grid system for peak demand is summarised below.
Raw Water Pumps and Mains

The raw water mains for the TRC bulk water supply system include four distinct pipeline
sections, Cressbrook Dam to Pechey Reservoirs (pumped), Perseverance Dam to Pechey
Reservoirs (pumped), Pechey Reservoirs to Mount Kynoch WTP (the Pechey Main)
(gravity) and Cooby Dam to Mount Kynoch WTP (pumped).

It is noted that some aspects of capacity are limited by downstream infrastructure rather
than the individual asset (i.e. the Pechey Reservoirs to Mount Kynoch WTP gravity main is
limited by the treatment capacity at the Mount Kynoch WTP). As with the pump stations
assessment, the trunk raw water transport system is not configured for each element to
have complete redundancy (e.g. the Cooby Dam trunk main cannot support the Year 2020
MDMM demand in isolation).
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Pump station capacity for the raw water system is generally not a constraint, when
considering current operating modes. The current capacity of each pump station has
sufficient capacity to meet demands up to the long-term yield constraint. In this instance
augmentation of the pumps has not been considered a base case and is only required
pending the selected preferred future augmentation options under the Water Vision
strategy.

It is noted that the Pechey main is limited by the filtration system at the Mount Kynoch WTP.
This pipeline had a nominal capacity ranging between 55ML/d and 63ML/d, but the pipeline
is untested at capacities greater than Mount Kynoch WTP treatment capacity (55ML/d). It
is understood that TRC is currently undertaking an ongoing program to replace this main to
address asset condition and capacity concerns. Once this replacement is complete (around
the Year 2025) this will increase the gravity capacity of the Pechey main to approximately
83ML/d. Therefore, the main has not been considered a constraint in this analysis.

Similarly, the capacity of the Cooby Dam to Mount Kynoch WTP pipeline system (pump and
trunk main), has sufficient capacity to accommodate the current safe yield volume from
Cooby Dam. It is noted that the Cooby system does not have capacity alone to be a sole
supply source. The Cooby system has not been identified as constraint, with any
augmentation of the Cooby Dam to Mount Kynoch WTP pipeline system contingent on the
selected Water Vision 2050 strategy. When combined with the Pechey Reservoirs to Mount
Kynoch WTP pipeline system, there is sufficient capacity in the existing raw water transfer
infrastructure to accommodate demands consistent with the adopted planning criteria until
the Year 2050.

Table 7.3 shows the infrastructure constraints for the raw water network.

Table 7.3 Summary of Infrastructure Constraints for Raw Water Pumps and Mains

Bulk Water Supply Asset Rated Indicative Year of Infrastructure Constraint
Capacity
(ML/d) Medium High Demand Low Demand
Demand Series Series
Series

All raw water pumps 92.3 2069 -17 years (2052) + 13 years
(2082)

Pechey Main (post 2025 renewal of 83 2058 -15 years (2043) +17 years
Perseverance Dam to Pechey (2075)

Reservoirs gravity main)

Cooby and Pechey Trunk Mains 1211 2096 -17 years (2079) + 9 years
(2105)
M34000_090-REP-003 Page 44

Rev 2 : 2 December 2020



D — T —
—_——
TOOWOOMBA REGIONAL COUNCIL
Water Vision 2050 E [,\], G E N Y

Water Supply — Treatment

There are two WTPs connected to the bulk water supply system (Mount Kynoch WTP and
Pechey WTP) as well as a series of treatment facilities connected to the Town Bores
(Toowoomba City Basalts).

The Mount Kynoch WTP as a conventional (sand filter media) filtration facility has previously
been identified as an emerging capacity constraint for the TRC bulk water supply system.
It is noted that an upgrade to include a contact filtration system was proposed previously
and $4.5M has been allocated to the 2020/2021 budget to begin the upgrade. The current
capacity of the plant is rated as 55ML/d when operating at 24 hours a day, however this
does not provide any downtime or capacity redundancy for planned or unplanned outages
at the WTP or across the bulk water supply system. To provide for some resilience and a
more conservative level of infrastructure availability; a maximum of 20 hour/day operation
has been adopted in Water Vision 2050. This reduces the planning capacity of the Mount
Kynoch WTP to approximately 46ML/d.

The Pechey WTP draws raw water from the Cressbrook/Perseverance system and has a
capacity of 2ML/d. Demand on the WTP is expected to reach 1.3 ML/d in 2050 based on
the projected population growth for the region. In addition, the Toowoomba City Basalts
bores provides a proven additional source of bulk treated water with an adopted, combined
capacity of 5SML/d.

The performance assessment of the bulk supply system for treatment capacity is outlined
in Table 7.4. Based on the projected medium series demand forecast (MDMM) and the
existing bulk water supply assets, a treatment deficit will occur in Year 2022 and will reach
23ML/d by Year 2050. This assessment is based on the planning criteria and demand
forecasts. Actual treatment deficits may occur sooner if actual conditions differ from these
planning factors. It is understood that demand has exceeded Mount Kynoch WTP treatment
capacity during the most recent seasonal peak demand periods.

Table 7.4 Infrastructure Constraints for Bulk Water Supply - Treatment

Infrastructure Indicative Year of Infrastructure Constraint Year 2050
Constraint Treatment
Capacity Deficit
Medium Demand High Demand Low Demand (Medium Demand
Series Series Series Series)
(ML/d)
Treatment Capacity — 20 24
hr MDMM 2022 -1 year (2021) +8 years (2030)
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7.5 Summary

A summary of the system constraints is detailed below in Table 7.5. The assessments of
future capacity constraints adopt the medium series demand forecast, however, results for
the low and high series demand forecasts are also shown to indicate potential variation to
these dates.

These results indicate that securing additional treated water production capacity and
resolving the emerging water entitlement constraint through a new supply source are critical
to Toowoomba’s Water Future in the next 10 years.

Table 7.5 Summary of Bulk Water Supply Constraints

Service Year

Standard
Constraint Deficit at Year 2050 Medium Low Series | High Series
Series Demand Demand
Demand
Water Treatment | Peak Demand 23ML/d 2022 2032 2022
Capacity (MDMM)
Long-Term Yield | Supply sources 15ML/d 2026 2039 2023
(AD)
LOS Objectives Nil Nil during planning horizon.
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8.1

OPTIONS ASSESSMENT FRAMEWORK

Overview

Best practice water supply planning means having all options on the table for consideration
at the outset of the planning process. This introduces complex variations of possible
solutions and means that a structured approach to options assessment, supported by robust
data, is required to develop an effective and efficient investment strategy.

This project has taken an “all options on the table” approach to identify new water supply
options, starting with the development of a “Blue Sky” list of possible supply sources.
Separately, additional options were identified to resolve the infrastructure capacity
constraints defined as part of the performance assessment.

Additionally, Building Queensland and the Queensland State Infrastructure Plan (SIP) have
clear priorities to consider when developing initiatives. These priorities align with the
opportunity for TRC to seek regulatory and contractual changes and augmentation of
existing assets as a preference to the increased capital investment required for alternative
supply options.

"These priority categories, from highest to lowest, are:

=  Reform—typically non-asset initiatives.

= Better use—typically improving service performance.

" |mprove existing—typically augmentations.

" New—typically new assets."

The options assessment process follows the intent of the SIP priorities.

As shown in Figure 3.1,sewerage networks (including treatment) and rural towns were
considered separately to the Toowoomba bulk water supply system assessment and have
been integrated into the assessment process where relevant interfaces exist.

For the Toowoomba bulk water supply system, the implementation of effective demand
management measures will change the time when new supply options are needed but are
unlikely to change the preferred supply options. Typically, to have a material effect on
lowering the demand forecast a range of demand management measures need to be
implemented as a program of work (i.e. a single demand management measure is unlikely
to materially change the demand forecast).

For Water Vision 2050, it is proposed to reserve demand management options for inclusion
in the existing restriction schedules, or to be used to manage demand if consumption is
trending higher than predicted. Therefore, demand management options are not included
as part of this options assessment.
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Figure 8.1 provides an overview of the options assessment framework.
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Figure 8.1 Overview of the Options Assessment Framework

Table 8.1 provides an overview of the assessment criteria used to shortlist options.

Table 8.1 Overview of Assessment Criteria

Gate Criteria

1 Can the option be costed (+/- 100%)?

Can a yield be estimated?

2 Is the option cost effective compared to other options (capital cost)?

Does the option fall outside a "logical cost threshold” (levelized cost)?

3 Comparative assessment of new source options, aligned with TRC's Corporate Goals, with additional specific
water strategy considerations.

4 Comparative assessment of investment strategies, aligned with TRC'’s Corporate Goals, with additional specific
water strategy considerations.
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8.2 Shortlisting Water Supply Options

Future water treatment options and other infrastructure requirements are dependent on the
proposed new bulk water supply source. Therefore, it was important to shortlist potential
supply options to then identify and assemble complementary water treatment and other
infrastructure options into defined investment strategies. Table 8.2 provides an overview of
the criteria used to assess supply options (Gates 1-3) with a full breakdown provided in

Appendix B.

Table 8.2 Options Assessment Framework — Supply Options Assessment Criteria

Gate Purpose Criteria
1 SUPPLY OPTIONS: a Can the option be costed to £100%; and
Technical Feasibilty b Can a yield be estimated for the option
2 SUPPLY OPTIONS: a Is the option cost effective compared to other options
i ?
Cost Effectiveness (capital cost)’
IF YES: Undertake preliminary costing of options; and
b Does the option fall outside "logical cost threshold" based
on levelized cost ($/ML)]
3 SUPPLY OPTIONS: People General
Comparative Assessment Place General

Aligned with TRC's
Corporate Goals, with
specific water strategy

considerations.

Catchments and Water Quality

Source Water

Sustainability

General

Environment

Prosperity

General

Financial performance

Funding arrangements

Performance

Drought resilience

Regulatory

Reliability
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The Gate 3 assessment categorised supply options as:
1. Suitable for further consideration (shortlist).
2. Mostly suitable for further consideration but some improvements required.
3. Not suitable for further consideration.
4. Not suitable — consider for drought response only.

Options that were categorised as suitable for further consideration were retained for further
assessment and inclusion in investment strategies. Where an identified option did not have
sufficient data to conclusively rule it out at any of the assessment gates, it has been deferred
for further assessment rather than removed. Deferred options should be revaluated during
the next revision of Water Vision.

Treatment and other options to increase infrastructure capacity to meet the service
standards to the Year 2050 were also identified to complement shortlisted supply options.

8.3 Developing Investment Strategies

The shortlisted supply sources and infrastructure capacity options were assembled into
investment strategies designed to meet TRC’s water supply needs to Year 2050. The
investment strategies identified potential infrastructure upgrades to existing assets such as
Mount Kynoch WTP and raw water supply pipelines for each of the shortlisted supply
options. The following were calculated for each of the investment strategies:

®  Cost — Net Present Cost (NPC) and initial capital investments.
= Performance against LOS and service objectives.
" Residual asset value.

Based on the assessment results, a comparative assessment between investment
strategies was undertaken using the criteria summarised in Table 8.3.
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Table 8.3 Options Assessment Framework — Investment Strategies Assessment Criteria

Gate

Purpose

INVESTMENT
STRATEGIES:

Comparative
Assessment

Aligned with TRC's
Corporate Goals, with
specific water strategy
considerations.

People

Criteria

General

Place

General

Catchments and Water Quality

Source Water

Sustainability

General

Environment

Prosperity

General

Financial performance

Funding arrangements

Performance

Drought resilience

Regulatory

Reliability

System performance

Implementation/Deliverability

Analysis of the Gate 4 comparative assessment of investment strategies enables the
selection of an effective and efficient set of options for Toowoomba’s Water Future.
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9. WATER SUPPLY OPTIONS
The performance assessment has identified that, based on available bulk water
entitlements and safe yields, a new bulk water supply source is required for the Toowoomba
bulk water system by the Year 2026, with a supply deficit at Year 2050 of approximately
15 ML/d. The methodology and results to assess water supply options are outlined below.
Options summaries have been prepared for all supply options (Water Vision 2050
Supporting Document, Engeny 2020).

9.1 Water Supply Options Assessment

9.11 Gate One — Technical Feasibility
A “Blue Sky” list of supply options was developed to identify all possible options, including
those identified by TRC in previous assessments, historical and current State Government
strategies along with emerging technologies. A total of 48 options were identified for the
“Blue Sky” list. The options included the following broad categories to resolve the projected
supply deficit:
= Surface water.
®= Groundwater.
=  Dam Replenishment using Purified Recycled Water
= Desalination.
"  Atmospheric water.
The result of the Gate One assessment is presented in Table 9.1. Where an identified option
does not have sufficient data to conclusively rule it out, it has been deferred rather than
removed. Deferred options should be re-evaluated during future revisions of the Water
Vision project. Both deferred and removed options have not been considered in further
analysis of this assessment. Where an option has been identified with a low implementation
cost, but a low or unknown available yield, it has been deferred and included for
consideration in a Low Volume Low Cost strategy.
Table 9.1 Summary of Gate 1 Assessment Results

Gate Criteria Number of Options
Considered Removed Deferred Passed
A)  Can the option be costed (+/- 100%)? 48 8 13 27
B) Can a yield be estimated?
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The options that have been deferred or removed at this stage are detailed in Table 9.2.

Table 9.2 Supply Options Deferred or Removed at Gate 1

Removed/ Reason
Deferred
15. Supply Pipeline from Leslie Deferred QBWOS shows supply available within the Upper
Dam (Upper Condamine Water Condamine Water Supply Scheme, however the allocation
Supply Scheme) remaining is insufficient to service the demand needs of

Toowoomba City. (210 ML/a, or 0.6 ML/d). Further
consideration of this option would require legislative and
funding mechanisms to be investigated

20. Modified Bradfield scheme Deferred Insufficient information available.

Consideration of the Bradfield Scheme would be deferred to
the State or Federal Governments.

29. Stormwater harvesting Deferred Insufficient information available.

Further investigation to identify flows from each catchment
and the infrastructure to deliver where required should be
undertaken in the future.

30. Cloud Seeding Removed The technology is variable, and results are dependent on
environmental factors such that a reliable yield and cost
cannot be determined at this stage.

33. Aquifer Recharge (recycled Deferred Insufficient information available.

water) Further investigation into the logistical, environmental, and

operational considerations unique to the Toowoomba Region
and its aquifer systems is required before further assessment
can be undertaken.

34. Aquifer Recharge (raw water) Deferred

35. Aquifer Recharge Deferred
(stormwater) Further investigation regarding the water quality implication
of mixing sources is required.
36. Sewer Mining Deferred Insufficient information available
Further investigation of the available yield and integration into
the network is required.

42. Raise the Perseverance dam Deferred Insufficient information available.
walls Further investigation to determine the increase in available
. iel ts to raise th li(s). Shoul itional

43, Raise the Cressbrook dam Deferred yield and costs to raise the dam wall(s). Should additiona
walls
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Removed/
Deferred
44. Raise the Cooby dam walls Deferred yield be avalla.ble mOC!IfI‘.CatIOI‘l to the eX|st.|ng allocation and
licence limits would be required.
45. Desilt dams (increase Deferred Further investigation of the available yield and costs to desilt
available storage volume) are required.
25. Great Artesian Basin Bores Deferred Analysis of the water allocations in the Eastern Downs
(new bores, increased allocation Marburg sub-area has shown that currently no additional
over existing entitlements) allocation is available for use by TRC. Consideration of
purchasing allocations may be investigated if required.
21. Oakey groundwater Deferred This option was included in the Future Water Supply Options
for Toowoomba City and Customer Shires Pre-feasibility
Study (PB, 2006) and recommended not to proceed due to
existing environmental issues and allocation. Advancements
in treatment technology may provide an opportunity to utilise
this source. Further investigation is required.
2. Linville Dam - Configuration 1 Removed
It is noted that the Linville Dam configurations are intended
3. Linville Dam - Configuration 2 for use for flood mitigation rather than as an urban water
supply and would operate as part of the Wivenhoe-Somerset
tem.
4. Linville Dam - Configuration 3 system
22. Access Upper Condamine Removed | This option was included in the Future Water Supply Options
basalts for Toowoomba City and Customer Shires Pre-feasibility
Study (PB, 2006) and recommended not to proceed due to
existing environmental issues and allocation.
31. Fog/Dew collection Removed The technology is variable, and results are dependent on
environmental factors as such a reliable yield and cost
cannot be determined at this stage.
32. A coastal desalination plant Removed Proximity to a high yield saline resource is limited.
37. Coal seam gas water Removed | This option was included in the Future Water Supply Options
for Toowoomba City and Customer Shires Pre-feasibility
Study (PB, 2006) and recommended not to proceed on the
basis of cost, regulatory and environmental issues.
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9.1.2 Gate Two — Cost Effectiveness

Options that passed Gate 1 were further developed, including estimation of capital and
operating costs, as well as levelized costs ($/ML) to Year 2050. Levelized cost provides a
comparative assessment of the relative investment required for a particular option based
on the 30-year NPC divided by the volumetric contribution of the option.

For this assessment, a levelized cost of $2,000/ML was an agreed threshold that
differentiated groups of options. It is noted that the options removed or deferred at this gate
are typically the larger regional transfer options which involve significant investment to bring
bulk water from outside of the TRC region.

The results of this assessment are provided in Table 9.3.

Table 9.3 Summary of Gate 2 Assessment Results

Gate Criteria Number of Options

Considered Removed Deferred

Is the option cost effective compared to other 27 2 14 11
options (capital cost)?

Does the option fall outside a "logical cost
threshold” (levelized cost)?

The 11 options that passed the levelized cost threshold are detailed in Table 9.4 and Figure
9.1. The approach to interregional transfers as part of this assessment process is outlined
further below.

Table 9.4 Supply Option Levelized Costs (Less Than $2,000/ML)

Option Levelized Cost ($/ML)

26. City Basalt Bores $69

23. Toowoomba City Basalt Bores - AD current. $75

24. GAB Bores $199

46. Evaporation reduction (15% dam coverage) $429

38. Wivenhoe Pipeline - AD supply. $493

40. Wivenhoe Pipeline - AD full. $693
39. New Wivenhoe Pipeline $1,034
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Option Levelized Cost ($/ML)
47. Evaporation reduction (35% dam coverage) $1,096
27. Direct Potable Reuse $1,453
48. Evaporation reduction (50% dam coverage) $1,550
28. Dam Replenishment using Purified Recycled Water $1,744

Inter-Regional Transfers

No inter-regional transfer options fall below a levelized cost of $2,000ML/a. The options that
have been deferred rather than removed represent options that could be demonstrated to
have a wider regional benefit. As currently identified, as a dedicated supply to TRC, they
are not cost effective. However, if the project was expanded to include other beneficiaries,
the cost may be justified. In this arrangement, they could proceed if funding from State or
Federal Governments was secured as part of a broader regional water security strategy. It
is recommended that inter-regional transfer options are deferred for further investigation,
while funding mechanisms and a regional assessment of water security benefits are
investigated. It should be noted that any inter-regional transfer option is expected to take
up to 10 years to implement and is therefore unlikely to be available within the timeframes
required by Toowoomba to augment water supply sources (Year 2026).
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Figure 9.1 Levelized Cost of Supply Options
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The options that have been deferred or removed as part of the Gate 2 assessment are
detailed in Table 9.5.

Table 9.5 Supply Options Deferred or Removed at Gate 2

Option Gate 2 Assessment Result

Deferred.

1. Emu Creek Dam
The levelized cost is significantly higher in
magnitude than the remaining options.

5. Mole River Dam
These options relate to inter-regional transfers of
raw water, and there could be broader regional

6. Nathan Dam benefits if implemented.

The cost of these options is prohibitive for TRC to
wholly fund. Any further consideration of these
options would require funding from State and/or
Federal sources.

7. Oakey Creek Dam

8. Lockyer Creek Dam

9. Hodgson's Creek Dam

10. Supply Pipeline from Paradise Dam (Bundaberg Water
Supply Scheme)

11. Supply Pipeline from Mary River Barrage (Lower Mary River
Water Supply Scheme)

12. Supply Pipeline from Awoonga Dam (Awoonga Supply
Scheme)

13. Supply Pipeline from Borumba Dam (Mary Valley Supply
Scheme)

14. Supply Pipeline from Wuruma Dam (Upper Burnett Supply
Scheme)

16. Interstate Supply Pipeline from Clarence River (interstate
transfer from NSW)
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Option Gate 2 Assessment Result

17. Interstate Supply Pipeline from Tweed River (interstate
transfer from NSW)

19. Supply Pipeline from Coolmunda Dam

18. Supply Pipeline from Wyaralong Dam (Seqwater) Removed.

This option has not been considered further as there
are other more cost-effective options available for
integration with the Seqwater water grid.

41. Seqwater Treated Water Bulk Supply Connection to
Cameron’s Hill

9.1.3 Gate Three — Comparative Assessment

Eleven supply options proceeded to Gate 3 for a comparative assessment against criteria
aligned with TRC’s corporate objectives (refer Table 9.7). The results of this assessment
are provided in Table 9.6, with a full breakdown of the criteria used provided in Appendix B.

Table 9.6 Summary of Gate 3 Assessment Results

Gate Criteria Number of Options
Considered Removed Deferred Passed
Comparative assessment aligned with TRC's 1 0 7 4
Corporate Goals, with additional specific water
strategy considerations
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Table 9.7 Overview of Gate 3 Comparative Assessment

Option People Sustainabi Prosperity
lity

Performance

General General Catchment Source General Environme General Financial Funding Drought Regulatory System Implementa
s Water nt P i Performanc | tion/Deliver
e nts e ability
23. Toowoomba City Basalt Bores to 3,800ML/a 3 v x - x x v v TRC x ‘ v x v
24. Great Artesian Basin Bores (reactivate) v - x - x x v v TRC x v x v
26. Toowoomba City Basalt Bores to 6,040ML/a - v x * x x x v TRC x ‘ x x v
27. Direct Potable Reuse xx xx . . v x v x TRC v xx v x
28. Dam Replenishment using Purified Recycled Water to Cooby xx - x - v x v x TRC v ‘ x v x
38. Wivenhoe to Cressbrook Raw Water Pipeline - AD Supply v - - - - x v v TRC x x v v
39. New Wivenhoe to Cressbrook Raw Water Pipeline sized only to transfer the supply v * . . - xx v x TRC x x v
deficit to 2050
40. Wivenhoe to Cressbrook Raw Water Pipeline - Permanent use of existing v . * 3 x x v v TRC x x v v
infrastructure to full capacity
46. Advanced evaporation reduction (15% coverage) x x X x x v x x v TRC X% ‘ x v
47. Advanced evaporation reduction (35% coverage) X x X x x v x x v TRC xx x X v
48. Advanced evaporation reduction (50% coverage) x x X x x v x x v TRC X% ‘ x x v
Legend Positive No influence Minor Maior
influence on ‘/ on Critria . Negative X Negative x X
Ciiteria influence on influence on
criteria criteria
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Following the assessment of each option, a review including levelised cost and the
performance against the Options Assessment Framework was considered. Criteria that
include multiple positives (green) and neutral scores are prioritised, then options where
there a minor (amber) scores. Options that have scored a major negative (red) may be
carried forward, however it is noted that some major negative scores indicate the
identification of showstoppers that would make the option not suitable to be continued to be
assessed.

The options that have been deferred or removed at this stage are detailed in Table 9.8.

Table 9.8 Supply Options Deferred or Removed at Gate 3

Option Reason

Deferred

These bores are currently operated 5ML/d below their regulated
23. Toowoomba City Basalt Bores - increase | extraction volume.
supply by 5 ML/d to match existing water

. This option requires further investigation regarding reliability of
supply allocation.

increasing the extraction rate. Given the small increase to yield, this
option should only be further considered if required as part of a
drought response.

Deferred

TRC have indicated that this option is currently being evaluated to
24. Great Artesian Basin Bores (reactivate | yse as a drought contingency supply; however, current water quality

existing to augment Cooby Dam) concerns prevent its use as a viable permanent water source. This
option should be reconsidered if water quality investigations show it
is viable for permanent usage.

Deferred.

This option requires further investigation regarding the reliability of
the bores to continually deliver the entitiement volume. The total
entitlement for the City Basalts is 6,040ML/a (16.5ML/d). TRC are

26. Toowoomba City Basalt Bores to currently entitled to 3,800ML/a. The remaining entitlement would
6,040ML/a. need to be purchased or transferred to TRC from existing license
holders.

Given the uncertainty (at this stage) of the safe reliable yield and
water quality. This source should be investigated further as a drought
contingency option.

Removed.

21. Direct Potable Reuse Direct Potable Reuse is not permitted by current legislation.
Community acceptance of this option is assumed to be very low.
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9.2

Option Reason

46. Advanced evaporation reduction
technologies (15% coverage) Removed.

These options have been considered in the past and not
implemented. Logistical and environmental issues are foreseen with
the use of any physical or chemical barrier over existing surface
48. Advanced evaporation reduction water storages.

technologies (50% coverage)

47. Advanced evaporation reduction
technologies (35% coverage)

Low Cost-Low Volume Strategy

Identified above are options that would secure Toowoomba’s water future with an increased
reliability through to Year 2050. However, it is noted that the identified timing for both supply
sources and treatment capacity are immediate, within the next five years.

It is noted that options identified above have a timeframe of at least two to five years to
implement. These timeframes may result in TRC adopting sub-optimal outcomes to
maintain supply (i.e. further stages or interim augmentation to existing assets that have not
been allowed for in this assessment). In addition, it is possible that the entitlements and
yields adopted for this assessment may reduce as works progress.

There is the potential to optimise the use of existing assets and sources to ensure the
preferred Year 2050 strategy can be implemented. This would include expanding the use
of the Toowoomba City Basalts and the Great Artesian Basin (GAB) bores. Both options
have been considered but not progressed as the preferred supply source, as alone they do
not resolve the Year 2050 supply deficiency and there is insufficient information to
determine their long-term sustainability as a supply source.

It is also understood that TRC currently has bore water allocations outside of Toowoomba
City which are not being utilised. The recommissioning of some of these bores could be
undertaken at minimal cost to TRC. Further investigation into reliable yield and required
infrastructure for these assets is required.

The use of these assets could potentially offer TRC redundancy to allow the preferred
supply option to be delivered within more reasonable timeframes. It is noted that activation
of the GAB bores is currently being investigated by TRC as a response to the current
drought conditions. Similarly, works to determine the viability of the continued and increase
usage of the Toowoomba City Basalt groundwater source should be undertaken as a
priority.

TRC is currently operating the Toowoomba City Basalt bores at 5ML/d but have an
entitlement of up to 10.4ML/d. The GAB bores have an entitlement of 5.5ML/d. If the
additional supply from the GAB bores can be added to the system, the supply constraint
could be deferred by up to seven years to Year 2033. If the full entitlement of the basalt
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bores can be realised this would further extend the supply by up to Year 2043. Figure 9.2
illustrates the benefit of both.

Figure 9.2 Low Cost Low Volume Supply Options

Both options have been costed as part of the assessment. Reactivation of the GAB bores
has been estimated at $4.8M and the increase supply from the Toowoomba City Basalts at
$4.4M. The identified capital costs for each are presented in Table 9.9.

Table 9.9 Overview of GAB Bores and Toowoomba City Basalt Bores Capital Costs

Investment Strategy Capital Cost ($2020M)
24. GAB Activation 4.8
26. Toowoomba City Basalt Bores full entitlement 4.4

While the reliability of these supply sources at these increased volumes is currently
uncertain, any increase in yield achieved would assist to defer timing and capital investment
required for a new supply source. Pursuing these options should be a priority for TRC.
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9.3 Shortlisted Water Supply Options

9.3.1 Overview

As a result of the supply options assessment using the options assessment framework
outlined in Section 9, there are four shortlisted options to consider further as part of this
version of Toowoomba’s Water Vision 2050:

Dam Replenishment using Purified Recycled Water to Cooby.

Wivenhoe to Cressbrook Raw Water Pipeline - Permanent use, limited to cover annual
supply deficits.

New Wivenhoe to Cressbrook Raw Water Pipeline sized only to transfer the supply
deficit to Year 2050, operated as required.

Wivenhoe to Cressbrook Raw Water Pipeline - Permanent use of existing infrastructure
to full design capacity.

The supply deficit for the bulk water supply system is 15ML/d at Year 2050. The identified
options have the capacity to cover this deficit. The maximisation of the Wivenhoe Raw
Water Pipeline has the potential to deliver volumes in excess of the Year 2050 deficit. A
summary of the shortlisted supply sources is provided in Table 9.10.

As noted in Section 9.1.2, an inter-regional transfer could be a viable supply option for the
Toowoomba region if alternative funding can be secured. A regional water security
assessment would be required to confirm the feasibility of such an option.
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Table 9.10 Summary of Shortlisted Options - Supply Sources

Year 2050 Potential Maximum
Contributio Maximum  Supply Year
Description nto TRC Supply
Supply (ML/d)
(ML/d)
This supply sources considers the addition of
flows from an upgraded Wetalla Advanced Water
Reclamation Facility (AWRF) to Cooby Dam. This
option is expected to have the ability to provide
an additional 28ML/d at Year 2050 to Cooby
Dam. This volume is required to ensure the
28. Dam 15ML/d is available at Year 2050.
Replemshment The total volume available for this option is 28 75 2071
using Purified .
Recycled Water dependent on thle growtlh' of inflows to Wetalla
Water Reclamation Facility (WRF) and AWRF.
This source would operate as a supplementary
supply to the existing bulk water supply sources.
Modification to the existing operating rules would
be required to access the increased yield from
Cooby Dam.
This option is for the use of the existing Wivenhoe
to Cressbrook Raw Water Pipeline operating to
o W s supplement supply as required to Year 2050.
Cressbrook Raw | This option considers the increased usage of the
Water Pipeline — pipeline outside of the current drought
Permanent Use, | contingency mode. 15 60 2050
Limited to cover | Augmentation to the existing entitiement and
annual supply | operating rules would be required to access the
deficits increased yield from Cressbrook Dam.
Reaching acceptable contractual terms with
Seqwater is essential to this option proceeding.
39. Augment
Wivenhoe to ) L .
This option includes the same operating
Cressbrook Raw .
- conditions as above.
Water Pipeline -
New pipeline However, an allowance for a new main dedicated
sized to transfer | for this supply volume has been allowed. 15 60 2050
up to t h'e supply Reaching acceptable contractual terms with
deficit in 2050; ) ) o .
Seqwater is essential to this option proceeding.
operated as
required.
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Description

Year 2050
Contributio
nto TRC
Supply
(ML/d)

Potential Maximum
Maximum  Supply Year

Supply
(ML/d)

40. Wivenhoe to

Cressbrook Raw

Water Pipeline —
use of existing
infrastructure,
delivering full
design volume

each year.

This option considers the use of the existing
Wivenhoe pipeline, operating as a permanent
daily supply to Cressbrook operating up to its
peak design flow.

Augmentation to the existing entitlement and
operating rules would be required to access the
increased yield from Cressbrook Dam.

Reaching acceptable contractual terms with
Seqwater is essential to this option proceeding.

36

84 2083

The relative contribution that each identified source can add to Toowoomba’s water security
is presented in Figure 9.3.
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Figure 9.3 New Supply Sources — Maximum Supply Volumes
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9.3.2

Options Summaries

Detailed options summaries have been prepared for all supply options considered as part
of Water Vision 2050 and are provided in Water Vision Supporting Document (Engeny,
2020). An overview of the shortlisted supply options is provided below.

The LOS assessments presented below have been undertaken using an AD demand of 60
ML/d (refer Section 5.1) assessed using 1,000 potential climate cycles (rainfall and
evaporation) each with a 121 year duration to determine how robust the proposed option is
to climate variability and its ability to meet the LOS objectives.

Any changes to the demand projections or infrastructure capacity would require a review of
this assessment.

Dam Replenishment using Purified Recycled Water

The Dam Replenishment using Purified Recycled Water supply option includes the
discharge of treated water from an upgraded Wetalla WRF and Wetalla AWRF to Cooby
Dam.

This option is expected to have the ability to provide an additional 28 ML/d to Cooby Dam
at Year 2050. The total volume available for this option is dependent on the growth of inflows
to Wetalla WRF. This option would require all treated outflows from the Wetalla WRF to be
conveyed to the AWRF. The LOS assessment shows that an additional 28 ML/d into Cooby
Dam is sufficient to meet the 15 ML/d supply deficit accounting for evaporation and system
losses.

This source would provide a supplementary water supply to the existing sources.
Amendment to the existing operating rules would be required to access the increased
availability of bulk water from Cooby Dam.

This option would involve Cooby Dam being used as the primary source of water, supplying
up to half of the raw water for the bulk water supply system by the Year 2050 (30 ML/d),
with Cressbrook and Perseverance Dams supplying the other half.

Of note is that any options utilising Recycled Water will need to include significant
community engagement as these options will require public feedback prior to being
considered for implementation.

This option was tested for performance against the LOS objectives, with results outlined
Table 9.11 below.
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Table 9.11 Dam Replenishment using Purified Recycled Water LOS Results

Levels of Service Compliance

Criteria Complying Value Criteria Value Simulated

Combined storage reaching minimum Less than once every 10,000 years on
storage average

Did not occur

. - Will not occur more than once every 10 ,
Medium level water restrictions y Once in every 812 years
years on average

Will not last for more than two years on
Medium level water restrictions y 1.0 yr
average

Demand shortfalls (when supply is unable

No demand shortfalls No demand shortfalls
to meet demand)

Utilising the Dam Replenishment using Purified Recycled Water supply option to
supplement the existing system by up to 28 ML/d is compliant with the LOS Objectives over
the 30-year planning horizon.

The significant reduction in the duration of medium level water restrictions is attributed to
the change in dam drawdown procedure. By prioritising the use of Cooby and reducing the
usage of the other storages, higher combined storage levels are maintained; thereby
reducing the duration and severity of drought conditions.

This option is dependent on approvals through an extensive regulatory framework.
Community engagement will be critical to its successful implementation.

No allocation increases are required to make this option serviceable, but recycled water
approvals and community engagement are required.

= Operating Strategy.

The selection of this option would see changes to the current bulk water supply operations
for TRC, particularly under non-drought conditions. The current strategy where dams are
drawn down at an equal rate is not viable to meet AD demands in 2050 if Dam
Replenishment using Purified Recycled Water is selected. Under non drought conditions,
Cooby Dam would be relied on to deliver approximately half of AD demand requirements;
utilising the additional water provided by the Dam Replenishment using Purified Recycled
Water scheme to maintain dam levels. It is important to note that this operational philosophy
will see Cooby Dam levels reduce faster relative to other surface water storages.

Under drought conditions, this strategy utilises the Wivenhoe Pipeline as per the current
operational plan. Once the Wivenhoe Pipeline is triggered, supply from the
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Cressbrook/Perseverance system will be prioritised, with supply from Cooby Dam only filling
the necessary supply deficit.

Wivenhoe to Cressbrook Raw Water Pipeline

The Wivenhoe to Cressbrook Raw Water Pipeline is an existing large diameter trunk main
operated by TRC that connects Wivenhoe Dam and Cressbrook Dam. Seqwater owns and
operates Wivenhoe Dam, as well as holding the water entitlements that allow the extraction
of raw water from Wivenhoe Dam. TRC has a contract with Seqwater that sets out operating
rules for the transfer of raw water.

The pipeline was built in 2010 and has recently been operating to supplement supply to
Toowoomba in accordance with the operating rules, which trigger raw water transfer from
Wivenhoe Dam when Cressbrook Dam level falls below 40% FSV.

This pipeline includes 38km 762mm pipeline and a 1,750kW pump station and has a design
capacity of 13,100ML/a. Current bulk water agreement limits transfer to 10,000ML/a.

The three variations of supply options using the Wivenhoe to Cressbrook raw water pipeline
were tested for performance against the LOS objectives. As part of this assessment, a
modified option was identified that combined aspects of each of the three options and
resulted in improved performance. This modified option supersedes the three previously
shortlisted Wivenhoe to Cressbrook Raw Water Pipeline options. A summary of the
modified supply option is provided in Table 9.12.

Table 9.12 Modified Option: Wivenhoe to Cressbrook Raw Water Pipeline

Timeframe Operating Strategy Supply from Prerequisites

Wivenhoe

Stage 1 2020-2026 Business as Usual Up to 10,000ML/a Nil
(existing contractual
arrangement with
Seqwater)

Stage 2 2026-2031 Business as Usual Up to 10,000ML/a | Increase the entitlement from
Cressbrook Dam
(14,000ML/a to 20,000ML/a)

Stage 3 2031-2034 Business as Usual Up to 13,100 ML/a Modify contract with
Seqwater to increase volume
Lo extracted from Wivenhoe
operate pipeline
increased 1o 50% Dam t.o 13,100.ML/a and
(from 40%) modify operating rules

Trigger point to
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Stage Timeframe Operating Strategy Supply from Prerequisites

Wivenhoe

Stage 4 2034-2044 Prioritise supply from Up to 13,100 ML/a Increase capacity of
Cressbrook Dam, : . Cressbrook pumps to
Trigger point to
supplemented by Cooby 53ML/d.

dP D operate pipeline
and Perseverance Dams 50%

Stage 5 2044-2050 Prioritise supply from Up to 16,400 ML/a Increase capacity of
Cressbrook Dam, Wivenhoe pumps to 45 ML/d.
supplemented by Cooby

Modify contract with
and Perseverance Dams.

Seqwater to increase volume
extracted from Wivenhoe
Dam to 16,400 ML/a.

In order to meet the 2026 supply constraint, an increase in entitlement from the Cressbrook
and Perseverance dams is required from DNRME. This increase is to ensure demands can
be met when the Wivenhoe Pipeline is not in use (e.g. Supply Volume >40%). Water from
the pipeline does not count towards entitlement limits so demands can be met when the
pipeline is operational. In addition, negotiations with Seqwater are required to increase
allocation for the pipeline, as well as increase the trigger points.

As stated in Section 6.3 above, the current bulk water agreement allows Seqwater to
suspend provision of water to Cressbrook under Force Majeure conditions such as a
drought. This supply option increases the reliance on this pipeline and increases the impact
of restricted supply conditions. It is imperative therefore, should this option be selected, that
the conditions of the current agreement are renegotiated to ensure supply is not
discontinued under drought conditions.

This option was tested for performance against the LOS objectives, with results outlined
Table 9.13 below.

Table 9.13 Modified Wivenhoe to Cressbrook Raw Water Pipeline LOS Results

Levels of Service Compliance

Criteria Complying Value Criteria Value Simulated

Combined storage reaching minimum Less than once every 10,000 years on
storage average

Did not occur

. - Will not occur more than once every 10 ;
Medium level water restrictions Once in every 85 years
years on average
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9.4

Levels of Service Compliance

Criteria Complying Value Criteria Value Simulated

. - Will not last for more than two years on
Medium level water restrictions 1.7 yr
average

Demand shortfalls (when supply is

No demand shortfalls No demand shortfalls
unable to meet demand)

The modified Wivenhoe to Cressbrook raw water pipeline option meets all the LOS
objectives in Year 2050. This is achieved through a reliance on supply from Cressbrook
Dam (supplemented by Wivenhoe Dam) to service most of Toowoomba’s water demand,
with Cooby and Perseverance Dams filling the gaps. This option requires upgrades to the
Cressbrook pumps to 53 ML/d in Year 2034 to be viable.

= Operating Strategy.

The selection of this option would see no changes to the current operational strategy. It is
important to note that while the overall strategy of reducing all dams at an equal rate does
not change; this option represents an increase in reliance on both the Wivenhoe Pipeline
and the Cressbrook supply system.

Summary

Four supply options were shortlisted through the comparative assessment of Gate 3 of the
Options Assessment Framework. Further assessment of these options was undertaken,
and the three variations of the Wivenhoe to Cressbrook raw water pipeline option were
optimised to one staged option.

The options that passed through Gate 3 have different levelised cost and NPC. The
Wivenhoe to Cressbrook Raw Water Pipeline has the levelised cost at $426/ML, and the
lowest NPC of $31M. This is followed by Dam Replenishment using Purified Recycled
Water with a levelised cost $1,743/ML and NPC of $143M. The Wivenhoe pipeline requires
minimal capital expenditure as the majority of required infrastructure already exists; thus,
its net present cost is driven primarily by operational expenditure. Dam Replenishment
using Purified Recycled Water requires significant capital expenditure to become viable,
despite having lower operational costs. Table 9.14 provides an overview of the shortlisted
supply options and the updated results from the Gate 3 comparative assessment, with
further detail provided in Appendix B. These options will be central to the assembly of
investment strategies to meet the needs of the bulk water supply system for the next 30
years.
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Table 9.14 Shortlisted Supply Options - Overview of Gate 3 Comparative Assessment

Option (W Total Available Gate 3: Comparative Assessment Criteria

Contribution*
Levelised NPC ($M) MLd Place Sustainability Prosperity Performance
Costs ($/ML) (ML/d)

Dam 1,480 106 28 XX X x X X

Replenishment
using Purified

Recycled Water*

Wivenhoe to 481 125 36 v . x x x
Cressbrook Raw

Water Pipeline

Legend Positive influence \/ No influence on * Minor Negative influence X Major Negative influence XX

on Criteria Criteria on criteria on criteria

*15ML/d required at Year 2050
# Itis critical that any options utilising Recycled Water include significant community engagement as these options will require public feedback prior to being considered for implementation.
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10. WATER TREATMENT OPTIONS

10.1 Overview

The performance assessment has identified that additional treatment capacity is required
for the bulk water system by Year 2022, and the supply deficit at Year 2050 is 23ML/d.

Due to these imminent supply constraints, an interim upgrade to Mount Kynoch WTP to
extend the treatment capacity to the nominal design capacity of 55ML/d is proposed,
enabling the existing plant to meet the expected Year 2028 peak demand.

This will allow the preferred new source of supply to drive the long-term investment strategy,
leading to a more effective and efficient solution. Subsequent upgrades to Mount Kynoch
WTP will be dependent on the chosen investment strategy.

Itis noted in the Mt Kynoch WTP Upgrade Concept Design Report — 85 ML/d (Hunter Water
Australia, 2003) report, there is sufficient capacity at the existing Mount Kynoch WTP site
to accommodate further upgrades in the order of an additional 23ML/d. This is a
fundamental assumption and will need to be confirmed through further investigation.

10.2 Shortlisted Water Treatment Options

There are three variations of options to add treatment capacity to Toowoomba’s bulk supply
system:

1. Continue to utilise Mount Kynoch WTP as the central treatment facility.
2. Construct an alternative treatment facility and maintain Mount Kynoch WTP at 55ML/d.

3. Construct an alternative treatment facility and decommission Mount Kynoch WTP after
Year 2028.

Common to all investment strategies is the interim upgrade of Mount Kynoch WTP to treat
projected peak demand up to Year 2028. This is the assumed base case for treatment

capacity and is discussed further in Section 11.2. Alternative treatment facilities will be
dependent on the new supply source, and include the following options:

= Upgrade existing Mount Kynoch WTP.

®  New WTP in vicinity of Mount Kynoch WTP (Site B).
" New Pechey WTP.

= New Cooby WTP.

Table 10.1 outlines the variations of augmentation options available to increase water
treatment capacity. Where possible infrastructure has been staged, with the total capacity
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of each stage presented (i.e. to transition Mt Kynoch WTP from Stage 1 to Stage 2 a 14
ML/d upgrade is required).

It is noted that TRC also operate a small WTP servicing the Crows Nest and Hampton area,
at Pechey. The Pechey WTP currently has a capacity of 2ML/d. The assessment of the
Pechey WTP has been excluded from this assessment. However, where the option to
relocate a primary WTP for the bulk water supply system at Pechey is proposed, the
inclusion of the Crows Nest and Hampton demands should be considered to optimise the
plant and network operation. The decommissioning of the Pechey WTP has not been
considered for any other WTP option.

Table 10.1 Bulk Water Supply System Treatment Augmentation Options

Description Stage(s) Current Stage 1 Stage 2
Capacity | Upgrade @ Upgrade

(ML/d) — Total - Total
Capacity | Capacity
(ML/d) (ML/d)

Mount Kynoch | This option uses the existing Mount Kynoch 2 46 55 69
WTP WTP site and retains the small Pechey WTP.

A TRC report notes that the existing plant has
sufficient capacity to accommodate
augmentation up to the Year 2050 demand.

A condition assessment of the Mount Kynoch
WTP should be completed to confirm
previous planning assumptions and
determine its suitability for on-going use to
Year 2050.

Mount Kynoch | This considers a new WTP to be constructed 1 46 69
WTP (Site B) in the vicinity of the existing raw water
distribution system between the Mount
Kynoch and Pechey WTPs.

Further investigation would be required to
confirm the final location of this site and if
Pechey WTP would be retained or

decommissioned.
Pechey WTP | This option considers the same site as the 1 2 69 (71,
existing Pechey WTP, which currently when
services Crows Nest and Hampton. This new considerin
WTP will be sized to tse.rwce the bulk water g Crows
supply system and will include the Nest and
decommissioning of the existing Pechey Hampton)
WTP. P
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Description Stage(s) Current Stage 1 Stage 2
Capacity | Upgrade @ Upgrade

(ML/d) - Total - Total
Capacity | Capacity

(ML) | (ML/d)

Cooby WTP This considers a new WTP built in the vicinity 1 10 30
of Cooby Dam, sized to match the increased
yield from Cooby Dam as a result of the Dam
Replenishment using Purified Recycled
Water supply option.

Due to limitations of supply volumes, an
additional WTP or the continuation of the
existing Mount Kynoch WTP would be
required.

Mt Kynoch This assumes a new WTP (irrespective of 1 39
Replacement | location) to replace a decommissioned Mount
WTP — Cooby | Kynoch WTP and provide additional

WTP Scenarios | treatment capacity where the Cooby WTP is
proposed.

Wetalla AWRF | This assumes an advanced water 1 29
reclamation facility, sized to meet the Year
2050 demand.

10.3 Summary

An interim upgrade at Mount Kynoch WTP is required to increase capacity of the WTP to
55ML/d. Beyond this, the water treatment options are dependent on the new supply option,
and will be assessed further as part of the development of investment strategies to meet
the water supply needs of the bulk water supply system for the next 30 years.
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11. WATER VISION - BULK WATER SUPPLY

11.1 Overview

As outlined in Section 9 there are a number of bulk water supply constraints within the 30-
year planning horizon, which have been summarised in Table 11.1 below.

Table 11.1 Summary of Supply Constraints

Supply Constraint Deficit to Year 2050
2022 Water Treatment Infrastructure 23ML/d
capacity
2026 Long-term yield — water supply 15ML/d

This section details how the shortlisted options for bulk water supply sources and treatment
capacity can be combined to meet the supply needs of the Toowoomba bulk water system
over the next 30 years. These combinations of complementary options are called
investment strategies.

Key inputs to developing water supply investment strategies for Toowoomba include:
® Base case investment plan.

= Supply constraints identified by the performance assessment.

= Shortlisted supply sources.

= Shortlisted treatment options.

Options that have been shortlisted for consideration in the investment strategies are
provided below:

®  Bulk water supply sources:

« Dam Replenishment using Purified Recycled Water.
» Wivenhoe to Cressbrook raw water pipeline.

= Water Treatment:

« Upgrade existing Mount Kynoch WTP.

* New WTP in vicinity of Mount Kynoch and Pechey (Site B).
« New Pechey WTP.

» New Cooby WTP.
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Of note is that any options utilising Recycled Water will need to include significant
community engagement as these options will require public feedback prior to being
considered for implementation.

The investment strategies consider the combination of bulk water source, treatment, and
associated infrastructure to resolve all supply constraints. Each investment strategy
includes a single source option. Combinations of source options have not been considered
as they are not expected to be as cost effective due to the relatively small volume of the
supply deficit. Furthermore, the strategies proposed do not represent an exhaustive list of
available options but are representative of particular investment pathways.

11.2 Base Case

The base case is a range of actions that are common to all investment strategies and are
recommended to be undertaken regardless of which investment strategy is delivered.

As outlined below, an interim upgrade to Mount Kynoch WTP to extend the treatment
capacity to the nominal design capacity of 55ML/d is recommended regardless of the new
supply option selected. This interim upgrade will be common to all future investment
strategies, and as such, is considered as part of the base case. Figure 11.1 presents the
base case investment for treatment capacity.

58

55 —

54 -
-~
p— £5 — T Kynoch WP
= 7 & Interim Upgrade
= 2 :
= G5
,.:-. — Mount Kynach
% ‘lj_.-_ - '.".l'-ill'.ﬂfll"'”'?
L] o~
o
16 -
1 Mount Kynaoch
e MDMM Demand
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Yeal

Figure 11.1 Mount Kynoch WTP — Base Case Treatment Capacity

As noted in Section 7.4, upgrades to the Pechey main are currently being undertaken by
TRC and will be delivered in stages (completed by Year 2025) to increase transfer capacity
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11.3

11.31

to accommodate MDMM demands to the Year 2050. This investment is considered as part
of the base case (Figure 11.2).

Existing Pechey Main Capacity
— Puchey Main Upgrade Stage 1

Pechey Main Upgrade Stage 2

Capacity (MLfd)

— M DOMM Demand [ML/A)

2020 1025 2030 2035 1040 1045 2080

Figure 11.2 Base Case — Raw Water Transfer

Investment Strategies — Cost Analysis

The three short-listed bulk water supply options were compiled into investment strategies
using appropriate combinations of water treatment options and the associated supporting
infrastructure.

All investment strategies include the base case infrastructure (Mount Kynoch WTP Stage
1, Pechey trunk mains, and Wetalla WRF augmentations) with the additional supporting
infrastructure dependent on the strategy (e.g. Wetalla AWRF upgrades).

The cost analysis considers Net Present Cost (NPC), 30-Year Total Costs (CAPEX and
OPEX), and the 5-year and 10-year outlay of total costs. Capital Costs are accrued 1 year
prior to the constraint trigger (ie Costs to meet the initial Mt Kynoch Constraint in 2022 occur
in 2021).

Appendix C contains indicative maps for each of the investment strategies.

Dam Replenishment using Purified Recycled Water

The Dam Replenishment using Purified Recycled Water investment strategies include three
water treatment combinations, as outlined below.
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Dam Replenishment using Purified Recycled Water — 1 (DR-1) includes the continued use
of the Mount Kynoch WTP, with upgrades in Year 2021 and Year 2027, ahead of the
identified capacity trigger. In addition, in 2025, an upgrade to the Wetalla AWRF (including
a discharge main to Cooby dam) and the existing Cooby pumps are required.

Dam Replenishment using Purified Recycled Water — 2 (DR-2) adopts the base case
upgrade at Mount Kynoch WTP but includes a new 30ML/d WTP located at Cooby Dam.
The Cooby Dam WTP is a two stage WTP with an initial stage (10ML/d) identified in 2027,
to resolve the capacity deficiency at Mt Kynoch and a second stage (20ML/d) in Year 2043
to ensure the full 30ML/d supply can be achieved from Cooby. The upgrades to the Cooby
pumps remain the same from DR1.

Dam Replenishment using Purified Recycled Water-3 (DR-3) includes the base case and
Cooby pump upgrades from DR1 and DR2. However, this option further considers the
decommissioning of the Mount Kynoch WTP. As a result, in addition to the treatment plants
identified at Cooby Dam (per DR2), a new treatment plant in 2027 is also required to replace
the existing Mount Kynoch WTP, which has been assumed to be decommissioned for this
option. Decommissioning and salvage costs, including potential revenue from land sales
has been excluded at this stage.

Table 11.2 details the investment strategies for this option.

Table 11.2 Overview of Dam Replenishment using Purified Recycled Water Investment Strategies

Investment Strategy | Supply Source WTP Cooby Cressbrook
Location Infrastructure Infrastructure
Dam Replenishment Dam Mount Raw water pump Not Required Requires
using Purified Replenishment Kynoch upgrade (N/R) upgrade of
Recycled Water-1 using Purified Wetalla AWRF
Recycled Water
Dam Replenishment Dam Cooby + Raw water pump N/R Requires
using Purified Replenishment Mount upgrade upgrade of
Recycled Water-2 using Purified Kynoch Wetalla AWRF
Recycled Water
Dam Replenishment Dam Cooby + Raw water pump N/R Requires
using Purified Replenishment | New WTP upgrade upgrade of
Recycled Water-3 using Purified Wetalla AWRF
Recycled Water

The three investment strategies result in a varied capital expenditure profile. Strategy DR1
presents as the lowest overall capital and NPC combination for these strategies. The
remaining combinations, DR2 and DR3 represent an additional 5% and almost 40%
increase in NPC, respectively. The increasing cost profile is a result of the addition of new
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infrastructure, including new treatment plants and additional mains from Cooby. This is
evident when comparing the capital costs over 10 years. At this point DR3 represents a
significant increase (over 40%) when compared to DR1 and DR2. The inclusion of new
treatment plants for DR2 and DR3 at Year 2027, compared to the single upgrade at Mount
Kynoch WTP for DR1 are the largest contributing factor to the cost differentials.

Of note is that any options utilising Recycled Water will need to include significant
community engagement as these options will require public feedback prior to being
considered for implementation.

A summary of the capital costs and NPVs for each investment strategy is presented in Table
11.3 and Figure 11.3 and Figure 11.4.

Table 11.3 Overview of Dam Replenishment using Purified Recycled Water Investment Costs

Investment Strategy NPC 30-Year  5-Year Total Outlay | 10-Year Total Outlay
($2020M) Total Costs ($2020M) Costs ($2020M)

Outlay
Costs
($2020M)

Dam Replenishment using Purified $523 $1,213 $380 $574
Recycled Water- 1

Dam Replenishment using Purified $548 $1,347 $380 $582
Recycled Water- 2

Dam Replenishment using Purified $726 $1,805 $380 $805
Recycled Water- 3

M34000_090-REP-003 Page 80
Rev 2 : 2 December 2020



TOOWOOMBA REGIONAL COUNCIL
WATER VISION 2050

W7

 —

/vv
e

ENGENY

WATER MAY

Pl

vkl Churtbay Covat 5]

8

e il W2 Wty [ONDTEAT e Sty T [ (R

e [t Mol bt 71 |

ki

Feal

—ietais W (ot e

&8 Eyngsch Coeovraiin

[iath Bapilersbbmein- ] — 1 Rttt -1

Figure 11.3 Summary of Total Cost - Dam Replenishment using Purified Recycled Water

S

Mrk Piesaed Cosd 5|

4900
LA
LR L1

& I

100

{5 Rppbsvaatmein |

e Wepimeshme st 1

L Bl i inis e 1

Figure 11.4 Summary of NPCs — Dam Replenishment using Purified Recycled Water
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Figure 11.5 and Figure 11.6 provide an overview of the locality of infrastructure for the Dam
Replenishment using Purified Recycled Water investment strategies.
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Figure 11.5 Dam Replenishment using Purified Recycled Water 1
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F|gure 11.6 Dam Replenishment using Purified Recycled Water 2
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11.3.2 Wivenhoe to Cressbrook Raw Water Pipeline

The Wivenhoe to Cressbrook Raw Water Pipeline investment strategies consists of two
water treatment combinations, which are detailed in Table 11.4.

The water treatment combinations for this bulk water supply option are very similar with the
primary differentiator being the location of the treatment plant.

Wivenhoe 1 considers the continued use of the Mount Kynoch WTP through to Year 2050.
While Wivenhoe 2 allows for a new WTP (constructed at the existing Pechey site) to be
constructed after the initial upgrade capacity at Mount Kynoch WTP is exhausted (Year
2027). For all investment strategies the base case is included, with additional augmentation
to the Cressbrook to Pechey Reservoirs pump station required to accommodate the
additional volumes.

Table 11.4 Overview of Wivenhoe to Cressbrook Raw Water Pipeline Investment Strategies

Investment Supply Source WTP Cooby Cressbrook Infrastructure
Strategy Location Infrastructure
Wivenhoe-1 | Wivenhoe to Cressbrook raw water Mount N/R Raw water pump upgrade
pipeline Kynoch
Wivenhoe-2 Wivenhoe to Cressbrook Raw Pechey N/R Raw water pump upgrade
Water Pipeline

The cost profiles are very similar varying by 20% in terms of NPC and total cost. W2 sees
capital being brought forward triggered by the new WTP required in Year 2027, resulting in
the 10-year capital expenditure being approximately 30% higher than W1.

A summary of the capital costs and NPVs for each investment strategy is presented in Table
11.5 and Figure 11.7 and Figure 11.8. Figure 11.9 and Figure 11.10 provide an overview of
the locality of infrastructure for the Wivenhoe to Cressbrook Raw Water Pipeline investment
strategies.

Table 11.5 Overview of Wivenhoe to Cressbhrook Raw Water Pipeline Investment Costs

Investment Strategy NPC ($2020M) = 30-Year Total Outlay = 5-Year Total Outlay 10-Year Total

Costs ($2020M) Costs ($2020M) Outlay Costs
($2020Mm)
Wivenhoe-1 $390 $996 $163 $349
Wivenhoe-2 $471 $1,193 $163 $460
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Figure 11.9 Wivenhoe Pipeline 1
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Figure 11.10 Wivenhoe Pipeline 2
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11.4 Investment Strategies - Comparative Assessment

When assessing all investment strategies; the Wivenhoe to Cressbrook raw water pipeline
as the bulk water supply source presents as the lowest cost investment strategies, followed
by the Dam Replenishment using Purified Recycled Water options. In all investment
strategies there is a clear advantage to continue using the Mt Kynoch WTP over the creation
of a new WTP and associated assets. However, an asset condition and suitability
assessment of the Mount Kynoch WTP is required before this strategy is adopted.

The capital costs of all options are presented in Table 11.6 and Figure 11.11.

Table 11.6 Overview of Investment Costs

Investment Strategy NPC ($2020M) Total Cost ($2020M)
Dam Replenishment using Purified Recycled $523 $1,213
Water-1
Dam Replenishment using Purified Recycled $548 $1,347
Water-2
Dam Replenishment using Purified Recycled $726 $1,805
Water-3
Wivenhoe-1 $390 $996
Wivenhoe-2 $471 $1,193
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Figure 11.11 Summary of Total Cost — All Options

11.41 Dam Replenishment using Purified Recycled Water
These investment strategies require many new major infrastructure components as outlined
below (refer Figure 11.11):
" Upgrades to the Wetalla WRF and Wetalla AWRF.
®= Conveyance of flow from the Wetalla AWRF to Cooby Dam.
" New WTP at Cooby Dam (for some).
® Transfer pipelines.
There is a history of community opposition to similar schemes, and an extensive community
engagement program would be required to gain community acceptance.
The option to replenish inflows to Cooby Dam does enhance the operation of Cooby Dam
and ensures it remains a functional water storage with water available. Detailed
investigations regarding the effect of discharging additional inflows to Cooby Dam would be
needed.
This option adds a new climate resilient supply source to the bulk water supply system and
therefore provides a degree of drought resilience. Additionally, this strategy passes all
criteria for the LOS objectives.
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It is expected that this option would need to be funded directly by TRC. Liaison with the
State Government will be required to meet all legislative requirements, including the
discharge of treated inflows to Cooby Dam, the increased extraction and entitlements (up
to 11,000ML/a from a nominal 930ML/a) and all public health and environmental
requirements are met.

Of note is that any options utilising Recycled Water will need to include significant
community engagement as these options will require public feedback prior to being
considered for implementation. It is expected that this option would require more than 24
months of further investigation and consultation.

11.4.2 Wivenhoe to Cressbrook Raw Water Pipeline

These investment strategies plan to use existing assets to their full capacity, and therefore
have a reduced capital investment and represent the lowest capital cost and NPC of all
supply sources.

®* The Wivenhoe to Cressbrook Raw Water Pipeline is currently used as a drought
response asset. These investment strategies would use the asset as a new source of
long-term supply, which would mean that amendment to the current operating protocols
with Seqwater would be required. It is noted that this option increases the reliance on a
third party to meet the supply needs of the Toowoomba bulk water supply system. A
new negotiated supply contract would need to ensure that TRC'’s interests are
maintained and supply is available. The current agreement allows Seqwater to cancel
supply should South East Queensland be in drought. In addition, increased supply from
the Wivenhoe system outside of drought conditions may require TRC to be subject to
the same LOS and service standards as South East Queensland.

Changes to allow an increased allocation from Cressbrook and Perseverance Dams would
be required (from 14,000ML/a to approximately 20,000ML/a). Consideration to
Environmental Flow Objectives would be required to maintain compliance during increased
operation of the pipeline. It is worth noting that this increase in allocation would have to be
renegotiated to meet demand needs beyond the 2050 planning horizon.

These investment strategies pass all criteria in the LOS objectives, however do not diversify
the existing supply sources, rely largely on existing surface water supplies and do not add
any climate resilient water supplies to the bulk water supply system.

It is expected that this option would require up to 24 months of further investigation and
consultation to resolve.
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11.5 Summary

Given the similarity in options and configurations and the consistency of cost attributes
within the investment strategies for each supply source, one representative investment
strategy from each bulk water supply source has been evaluated further against Gate 4 of
the Options Assessment Framework (refer Section 9).

Table 11.7 provides an overview of each representative investment strategy, including a
summary of assessment against the Gate 4 Options Assessment Framework criteria.

Appendices B and D provide the full breakdown of criteria and assessment results.
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Table 11.7 Summary of Gate 4 Assessment Results
Investment Strategy People Place Sustainability Prosperity Performance
Dam Replenishment using
Purified Recycled Water X X \/ /

Wivenhoe
v v

Legend:

‘/ = Positive influence on Criteria
No influence on Criteria
Minor Negative influence on criteria

XX - Major Negative influence on criteria

Following the assessment of investment strategies against Gate 4 criteria from the Options
Assessment Framework, the investment strategies based on the Wivenhoe to Cressbrook
Raw Water Pipeline supply option present as the preferred option.

The investment strategies with the Wivenhoe to Cressbrook Raw Water Pipeline as the
supply source have the lowest capital and NPC with the advantage of these investment
strategies being that existing assets are utilised as much as possible. While these
investment strategies achieve all of the LOS objectives, Toowoomba’s water supply
remains heavily dependent on surface water sources and will therefore be vulnerable to the
impacts of climate change. The ability to respond to drought would continue to be an issue.

This strategy would require amendment to the existing Cressbrook Creek Water Supply
Scheme Operations Manual with modification to the resource entitlement volumes (up to
20,000ML/a from 14,000ML/a) as well upgrades to the Cressbrook raw water pump station
and changes to the operating rules for the Wivenhoe to Cressbrook Raw Water Pipeline to
allow operation of the pipeline at a higher initial level in Cressbrook Dam.

Further consideration of the Environmental Flow Objectives would be required, which may
modify the results presented here. This option relies on agreement of operational protocol
with a third party, and further negotiation with Seqwater would be required to ensure the
increase extraction volumes from Wivenhoe (up to a total of 16,400ML/a from 10,000ML/a)
are available.

Investment strategies that include Dam Replenishment using Purified Recycled Water as a
supply option would create a diverse supply strategy for Toowoomba and would improve
drought contingency; however, these options have costs that are more expensive than the
investment strategies that include the Wivenhoe to Cressbrook Raw Water Pipeline.
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Community acceptance of this option is critical to its successful implementation and an
extensive community engagement program would be required.

Critical to all strategies is the future treatment plant location. Regardless of the supply
option, the strategy to utilise the existing Mount Kynoch WTP is preferred based on NPC,
followed by options that continue to use Mount Kynoch WTP in a limited capacity. A
condition assessment of the Mount Kynoch WTP should be undertaken to determine the
viability of continuing to operate the plant. If the plant does not have capacity or is
incompatible with TRC’s future planning, a new site should be investigated.
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12. WATER VISION - SEWERAGE

12.1 Overview

The TRC grid connected sewerage network consists of a geographically large catchment
which includes multiple pumped catchments discharging to a central gravity conveyance
network that discharges all flows to the Wetalla WRF. This facility also includes the Wetalla
AWREF that provides high quality recycled water for industrial use. Figure 12.1 provides an
overview of the sewerage network for the TRC area. Similar to the bulk water supply system,
TRC has a centralised sewage treatment and sewerage system as well as independent
systems for rural towns.

As with the demand for bulk water, the population serviced by the TRC grid connected
sewerage network is projected to increase over the next 30-years, primarily driven by
population growth over this period. Bulk sewage treatment assets have been considered as
part of Water Vision 2050 for alignment and consistency with the water security strategy.
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12.2 Sewerage Assets and Operation

The Wetalla WRF is sized to treat Average Dry Weather Flow (ADWF) with the existing
facility having a capacity of 30ML/d. The Wetalla AWRF treats effluent to Class A+ for
distribution to the New Acland Coal (NAC) site. The Wetalla AWRF is operated to meet
recycled water demands and has a current operational capacity of 9ML/d with NAC
receiving 8ML/d. There is the potential to increase the capacity of the Wetalla AWRF to
15ML/d with minor modification to the existing process trains. A summary of the key capacity
parameters of the sewerage system is provided in Table 12.1.

Table 12.1 Summary of Key Sewerage Infrastructure Elements

Parameters
Capacity
Sewerage
Gowrie Creek Trunk Sewer (GCTS) DN1100/DN1200 1,850L/s

conveyance mains

Water Reclamation Facility (WRF) (Sewage Treatment)

Wetalla WRF N/A 30ML/d

Advanced Water Reclamation Facility (AWRF) (Recycled Water)

Wetalla AWRF N/A 9ML/d

12.3 Sewage Inflows and Flow Projections

A review of the Wetalla WRF has indicated that inflows have remained relatively constant
over the last five years (Year 2015 to Year 2019) with an ADWF of 21ML/d (refer Figure
12.2.) against a rated capacity of 30ML/d. The recorded inflows indicate that wet weather
events can result in inflows being up to five times larger than the average day inflows.
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Figure 12.2 Summary of Wetalla WRF Inflows

It is noted that the sewage flows are significantly less than water demand with no
corresponding growth over the same period. It is assumed this is attributed to the larger
reticulated network for water supply compared to sewerage, with the population not
connected to sewerage being serviced by septic systems. TRC has indicated that 10% of
the community currently supplied with reticulated water do not have a sewerage connection.

The consistent inflows into the Wetalla WRF during a period of increased water demand is
difficult to quantify. A comparison between the water production rates and inflows indicates
that inflows to the Wetalla WRF during the period Year 2015 to Year 2019 are approximately
50% of the recorded water production, as illustrated on Figure 12.3. This differential is
greater than expected, even when considering factors such as UFW being all leakage (TRC
assumes 13% UFW), and the number of un-sewered properties within the Toowoomba bulk
water supply network (approximately 10%). A review of past planning reports undertaken
by TRC has indicated that inflows are subject to variability, linked to climatic conditions and
directed water saving initiatives

Several factors may attribute to the recorded Wetalla WRF inflows being significantly lower
than treated water production, including but not limited to; increased outdoor usage,
reduction in non-residential flows being matched by residential growth, and metering error.
It is recommended that further analysis be undertaken to better understand the inflows and
increase confidence in future inflow projections for the Wetalla WREF.

This study has adopted an ADWF of 26 ML/d as a conservative approach, based on the
TRC planning loading of 150 L/EP/d and assuming 10% of properties are unsewered. This
approach has been taken due to the significant unknowns within the TRC sewerage system,
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Based on the medium series population growth and the planning parameters outlined
above, ADWF is projected to increase from 26ML/d in Year 2020 to 36 ML/d in Year 2050.
The adopted projections for this assessment are detailed in Figure 12.4. Based on the
medium series growth, capacity at the Wetalla WRF is expected to be exhausted by around

the Year 2031.
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Figure 12.3 Sewage Inflow compared to Treated Water Production
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Figure 12.4 Wetalla WRF Sewage Inflow Projections

12.4 Service Standards - Sewerage Infrastructure
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The current planning criteria for sewerage infrastructure adopted by TRC that underpin the
adopted service standards are presented in Table 12.2. These values are referenced in all

recent network planning reports.

Table 12.2 Planning Criteria for Sewerage Assets

Item Planning Criteria
Average Dry Weather Flow — 150L/EP/d
Residential
Average Dry Weather Flow — 180L/EP/d

Commercial/lndustrial

Peak Wet Weather Flow

5x ADWF

Notes

DM#7400639v2

ADDENDUM TO GRAVITY
SEWERAGE CODE OF
AUSTRALIA WSA 02 - 2014
Version 3.1

(9/10/2018)

M34000_090-REP-003

Page 98
Rev 2 : 2 December 2020



M~
R I

TOOWOOMBA REGIONAL COUNCIL
Water Vision 2050 EN G E N Y

12.5

12.51

12.5.2

12.6

Performance Assessment

Sewage Treatment

The Wetalla WRF is sized to accommodate ADWF. Based on the medium series population
growth, ADWF is projected to increase from 26ML/d in Year 2020 to 36ML/d in Year 2050.
Based on the medium series growth, capacity at the Wetalla WRF is expected to be
exhausted by around the Year 2031.

Table 12.3 Summary of Sewage Treatment Constraints

Supply Constraint Deficit to Year 2050

2031 Sewage Treatment Infrastructure 6ML/d
capacity (ADWF)

Recycled Water

Analysis of the Wetalla AWREF is limited at this time as capacity is matched to production;
however, preliminary flow records provided by TRC indicate that there is approximately
1ML/d surplus recycled water and that there is the potential to increase the capacity of the
facility up to 15ML/d with minor modification to the existing process trains.

Itis expected that the Wetalla AWRF will continue to supply the NAC site for all future supply
strategies except for those involving Dam Replenishment using Purified Recycled Water.

Water Vision - Sewerage

This section outlines the options available for the Wetalla WREF in relation to the Bulk Supply
options identified in Section 11. The options available for the Wetalla WRF differ from those
identified for the water supply network.

Based on the adopted medium series population projections, there is a need to provide
additional sewage treatment capacity for the TRC grid connected sewerage network. This
assessment has identified that the existing capacity of the Wetalla WRF (30ML/d) is
sufficient to meet the average dry weather flows to Year 2031. The projected flows for the
Wetalla WRF catchment reach an ADWF of 36ML/d by Year 2050 resulting in a sewage
treatment deficit of around 6ML/d.

A sewerage strategy prepared in Year 2009 (Toowoomba Regional Sewerage Strategy
2008-2050, GHD, 2009) proposed a decentralised strategy for the TRC grid connected
sewerage network with a new Southern Regional WRF at Wyreema in the south west of the
reticulated service area. The new Wyreema WRF would divert flows from the southern
sewerage catchments from the Wetalla WRF. This would extend the timeframe that the
Wetalla WRF would be able to maintain treatment capacity.
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This strategy was amended due to damage to sewerage assets during the Year 2011 flood
event. In particular, the Year 2011 flood event destroyed the Oakey WRF, which was
replaced by the Oakey Sewage Pump Station in Year 2012, which diverts all sewage to the
Wetalla WRF. Subsequent capital investment in sewerage assets has instead focused on
either upgrading and/or installing new pump stations and rising mains to continue conveying
flows to the Wetalla WREF.

Due to the capital invested over recent years as part of the pump station program, the Year
2009 decentralised strategy has not been delivered, and is no longer likely to represent the
most cost-effective strategy for TRC

Subsequent capital investment for sewerage assets has instead focussed on either
upgrading and/or installing new pump stations and rising mains to continue conveying flows
to the Wetalla WRF. Based on the existing asset performance and capacity, alternate
strategies, and locations for a new WRF has not been considered as part of this strategy.

Therefore, all sewage treatment investment strategies presented in this report include a
6ML/d ADWF treatment capacity upgrade at the Wetalla WRF only (see Figure 12.5). The
sewage treatment capacity deficiency (6ML/d) has not been quantified beyond the typical
ADWEF inflow requirements. This upgrade would need to consider both the biological and
hydraulic loading of the existing plant to determine the optimal augmentation strategy.

It is noted that the Wetalla Loading Review Investigation Report (TRC, 2012) identifies that
the existing treatment plant was designed to accommodate significant biological loads from
non-residential flows. The reduction in the biological loading from these non-residential
sources has reduced, potentially increasing the process capacity of the plant. In addition,
the Year 2012 report notes that the clarifiers on site have capacity to accommodate flows
up to 40ML/d, however process performance is reduced.
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Figure 12.5 Base Case — Sewage Treatment

Of note is that the Wetalla WREF is a critical asset for the investment strategies that include
Dam Replenishment using Purified Recycled Water as a source of bulk water supply.
Assessment of Dam Replenishment using Purified Recycled Water has based the inflows
to Cooby Dam based on a percentage loss from the Wetalla AWRF and the Wetalla AWRF.
Where losses can be minimised across both plants a greater availability of bulk water would
be available improving the performance of this investment strategy. Table 12.4 shows the
sewage treatment solutions identified. As previously stated, upgrades to the Wetalla AWRF
are only required if a Dam Replenishment using Purified Recycled Water bulk water supply
option is selected.

Table 12.4 Sewage Treatment Options

Description Stage(s) | Stage 1 Capacity Stage 2 Capacity
(ML/d) (ML/d)

Wetalla WRF This assumes a single upgrade to 1 36

meet Year 2050 ADWF
Wetalla AWRF This assumes an advanced water 1 29

reclamation facility, sized to meet

the Year 2050 demand.
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12.7 Summary

This assessment has indicated that the existing capacity at Wetalla WREF is insufficient to
treat projected flows to the Year 2050 and that an additional 6 ML/d of sewage treatment
capacity is required. This deficiency has been resolved via an upgrade to the Wetalla WRF.
Alternate strategies and locations have not been considered by this Water Vision program,
however, should be considered in future versions.

This proposed solution has been adopted for all investment strategies and is critical to
strategies utilising the Dam Replenishment using Purified Recycled Water supply option.

The current operational strategy of the Wetalla AWRF is unexpected to change for all
investment strategies except for strategies relying on the Dam Replenishment using Purified
Recycled Water supply option.
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13. WATER VISION — RURAL TOWNS

13.1 Overview

TRC is responsible for the supply of drinking water to 11 townships that are not connected
to the bulk water supply system (rural towns). The population of these towns range from 77
in Kulpi to 3,100 in Pittsworth. The locations of these rural towns are shown in Figure 4-1.

Section 4.3 provides an overview of the existing asset capability and operating strategies
for each of the rural towns. This section presents the results of the performance assessment
as well as the long-term water supply strategies.

13.2 Service Standards

Section 6.2 outlines the service standards adopted by TRC for water supply planning. These
service standards also apply to rural towns.

LOS objectives have not been defined for rural towns, as the available data is not sufficient
to use for the modelling required to demonstrate compliance. TRC may choose to develop
simpler LOS objectives for rural towns in future versions of the Water Vision.

13.3 Water Demand

Growth in demand for water on the bulk water supply system is primarily due to population
growth. Conversely, the populations of rural towns are relatively stable and therefore there
is no significant growth in water demand expected. The exceptions to this are Cambooya,
Clifton and Greenmount which are all projected to grow by 80% by Year 2050. Despite this
significant population growth, the demand increase is relatively small, being 0.4 ML/d, 0.3
ML/d and 0.07 ML/d respectively.

Water consumption rates for rural towns vary, but are assumed to be between 200 and 280
L/EP/d.

13.4 Options Assessment

Similar to the bulk water supply system infrastructure, a performance assessment has been
undertaken by comparing the existing asset capability against the service standards and
demand forecast for the duration of the planning horizon (Year 2020 to Year 2050). This
assessment has been completed for each of the rural towns to identify any supply
constraints associated with peak demand or long-term yield. Reliability standards for rural
towns were not available, however known water quality issues have been highlighted.

It is known that for some townships such as Clifton, supply reliability is a concern particularly
in drought conditions.

The feasibility of connecting to the bulk water supply system has been considered for each
rural town.
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Table 13.1 presents the recommended options for each rural town.

Table 13.1 Summary of Key Water Infrastructure Capability — Rural Towns

Constraint Identified

Recommended

Rural Town Supply Infrastructure Water Option Comments
Source Yield Capacity Quality
Connection to TRC
Bulk Supply via
Cambooya Yes Yes No Southern Regional
Pipeline
Cecil Plains No No Yes Contmu_e —
(Mixing)
Connection to TRC
Clifton Yes Yes Yes Bulk Supply via
Southern Regional
Pipeline
A T.RC No ability to undertake
Bulk Supply via ;
Greenmount No Yes No . maintenance on assets
Southern Regional :
L and continue supply.
Pipeline
Haden Unknown Yes Unknown querreq, pgndmg
investigation
Kulpi Unknown Unknown Unknown Dgferreq, pgndlng
investigation
BAU (Mixing,
Hypochlorite
Millmerran No No Yes Treatment and
Selective Bore
Usage)
Connection to TRC Recom_mended
Bulk Supply via copngctlon due to
Nobby No No No Southern Regional prOX|m|ty to S_out.hern
L Regional Pipeline
Pipeline
preferred route.
Construct 2 alluvial
. bores and continue
Pittsworth No Yes Yes BAU treatment and
mixing
Planned Connection Advised by TRC that
Vale View Yes No No to TRC Bulk Supply in | this is in the current
Year 2020 Capex Budget
Seek additional
Continue BAU allocation with South
Yarraman Yes No Yes o .
(Mixing) Burnett Regional
Council
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13.5 Investment Strategies

Connection to the bulk water supply system is considered feasible for the southern towns
such as Clifton and Cambooya via the Southern Regional Pipeline (SRP) as proposed in
the Southern Regional Pipeline Route Investigation (DOCS 8565630 v2, 2018). This option
remains the most effective way to address the constraints identified within the southern rural
towns. The impact to the timing of augmentations for the bulk water supply system due to
the planned connections of the rural towns is not significant due to the relatively low
demands. An indicative alignment for the proposed pipeline is shown in Figure 13.1.

For the western towns of Cecil Plains, Millmerran and Pittsworth an investigation was
undertaken to determine the viability of a similar long-distance supply pipeline from the
Toowoomba bulk water supply system to service these towns. The cost of such a pipeline
was found to cost-prohibitive in comparison with local alternatives as shown in Table 13.2.

Table 13.2 Cost Estimates for Rural Town Solutions

Solution Infrastructure Requirements Capital Cost

As per Southern Regional Pipeline Route
Southern Regional Pipeline Investigation Option 1-A $ 24,124,000

27 km DN300 main, 42 km DN 200 main,

Western Regional Pipeline 20 KW purmp. $49,478,000
Pittsworth-Millmerran Water 22 km DN 200 Main, 3.5 ML WTP, 10 kW 4
Treatment pump $34,085,000
: : 2 Alluvium Bores in or near Pittsworth
Pittsworth Bore field Expansion, $800,000

Millmerran BAU

Given that at the present time, the water quality concerns at Millmerran and Pittsworth can
be addressed through mixing, treatment and selective bore usage (Pittsworth Water Source
Investigation, 2018; Millmerran Water Source Investigation, 2018), it is recommended that
the supply constraints at Pittsworth be handled through the construction of two new Alluvial
bores.

Current water quality constraints at Yarraman are being addressed via supply from the
Nukku Pipeline and through water treatment of the water sourced from Ted Pukallus Weir.
No changes to current operations are recommended. It is noted however that the current
water supply agreement with South Burnett Council requires renegotiation as it is currently
out of date. An alternate supply will be required if the agreement cannot be renewed.

No constraints have been identified for Kulpi, as there is insufficient information on the
servicing and supply infrastructure for assessment to be undertaken. Similarly, insufficient
information regarding supply and servicing infrastructure for Haden is available to identify a
solution to the infrastructure capacity constraint identified for the town. Detailed
assessments of the Haden and Kulpi water networks are recommended to determine the
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nature of potential supply, infrastructure and water quality constraints so solutions can be
identified.

13.6 Summary

This review has indicated that for most towns the groundwater supply volume from the bore
fields is enough to meet future demand; however, there are some deficiencies relating to
treatment capability for water quality issues and infrastructure capacity for peak demand. In
particular, the towns of Clifton, Greenmount, Cambooya and Vale View require solutions to
address current supply and infrastructure constraints.
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Legend

Supply Option

== Southern Regional Pipeline (New)
Existing Reticulation Mains

- Rural Water Supply System

~ Bulk Water Supply System

Figure 13.1 Southern Regional Pipeline Preferred Alignment
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14.

NEXT STEPS

This is the first integrated water security strategy for TRC incorporating the needs of peak
demand, Level of Service (LOS) objectives and long-term yield into a single strategy. It is
expected that as the strategy evolves with future revisions, the scope will also expand. An
example of this is the planning horizon, with 30 years considered appropriate for this first
integrated assessment. Future versions of Water Vision should extend the planning horizon
to at least 50 years.

This assessment is the first step in the process of developing a contemporary water security
strategy for the Toowoomba region. Further iterations of Water Vision will be required to
evolve and improve the strategy, with the maturity and scope of assessment improving with
each revision. The Water Vision strategy needs to be updated and improved on a regular
cycle. It is recommended that the next version of Water Vision targets completion in 2022.
This is to allow time to undertake high priority further investigations but still have sufficient
time to refine the strategy before major capital investment is required. Water Vision should
then move to a typical five-year review timeframe. Figure 14.1 shows a road map for the
evolution of the Water Vision strategy.
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CURRENT

« Idantity water supply « Critical naxt steps « Best practice water strategy. « Maintain best practice
servico standards completed and » Align with existing strategies planning.
- « Datine base cese for uncertainties reduced (expandad from pravious).
F water supply. « Approved new supply
e « Shortlist water supply soutce
options. « Align with existing
strotegios
« Yiold | Water Supply Setvice Wt aate lqwm_ with other TRC strategios:
Entitlements.  Standards: ; « Water.
« Climate change.
« Lavels of Service. + Stakeholdat rout + Wastewater.
3 + Pesk damand Community onaegamant. | " Catchments.
E § « Long term yisld. E DUESEa0epemen Align with other strategies:
i) Draft Catchmant Strategy + Wasto.
« Enorgy.
+ Planaing.
« Environment.

PLANNING WATERA VISION - WATER VISION WATER VISION

VERSION 3

MSS;RI!E’"’! VERSION Y VERSION 2

WATER VISION
VERSION 4

Figure 14.1 Water Vision Road Map
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Overall, options to utilise and upgrade existing assets are preferred. The investment
strategy of the Wivenhoe to Cressbrook Raw Water Supply Pipeline combined with
upgrades to Mount Kynoch WTP performed most favourably when assessed against other
investment strategies using the options assessment framework criteria. This assessment is
based on available information and as such key assumptions have been made. It is critical
that the following items are confirmed prior to committing to this investment strategy:

® This strategy would require amendment to the existing Cressbrook Creek Water Supply
Scheme Operations Manual with modification to the resource entitlement volumes (up
to 20,000ML/a from 14,000ML/a) as well upgrades to the Cressbrook raw water pump
station and changes to the operating rules for the Wivenhoe to Cressbrook Raw Water
Pipeline to allow operation of the pipeline at a higher initial level in Cressbrook Dam.
Further consideration of the Environmental Flow Objectives would be required, which
may modify the results presented here.

" This option relies on agreement of operational protocol with a third party, and negotiation
with Seqwater would be required to ensure the increase extraction volumes from
Wivenhoe (up to 16,300ML/a from 10,000ML/a) are available. The current agreement
allows Seqwater to cancel supply should South East Queensland be in drought. In
addition, increased supply from the Wivenhoe system outside of drought conditions may
require TRC to be subject to the same LOS and service standards as South East
Queensland.

= Continuing to utilise Mount Kynoch WTP as the central treatment facility requires a
condition assessment of this existing plant to confirm its suitability to continue operation
to Year 2050.

Identified above are options that would secure Toowoomba’s water future with an increased
reliability through to Year 2050. However, it is noted that the identified constraints for both
supply sources and treatment capacity are immediate, within the next five years.

There is the potential to optimise the use of existing assets to ensure the preferred Year
2050 strategy can be implemented. This would include expanding the use of the
Toowoomba City Basalts and the Great Artesian Basin (GAB) bores. Both options have
been considered but not progressed as the preferred supply source, as alone they do not
resolve the Year 2050 supply deficiency and there is insufficient information to determine
their long-term sustainability as a supply source.

However, they potentially offer TRC redundancy to allow the preferred supply option to be
delivered within more reasonable timeframes. It is noted that activation of the GAB bores is
currently being investigated by TRC as a response to the current drought conditions.
Similarly, works to determine the viability of the continued and increase usage of the
Toowoomba City Basalt groundwater source should be undertaken as a priority.

TRC is currently operating the Toowoomba City Basalt bores at 5ML/d but have an
entittement of up to 10.4ML/d. The GAB bores have an entitlement of 5.5ML/d. If the
additional supply from the GAB bores can be added to the system, the supply constraint
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could be deferred by up to seven years to Year 2033. If the full entitlement of the basalt
bores can be realised this would further extend the supply by up to Year 2043.

While the reliability of these supply sources at these increased volumes is currently
uncertain, any increase in yield achieved would assist to defer timing and capital investment
required for a new supply source. Pursuing these options should be a priority for TRC.

Actions have been identified by this strategy, including high priority items relating to
technical investigations of deferred options and stakeholder and community engagement.
Table 14.1 outlines these actions.
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Table 14.1 List of Further Actions

Action Type Item Details Relates to Priority and Reason
Hydrological assessments Review potential to increase Potential to increase yield from the existing Supply Option High
yield from surface water surface water storages through the dam safety Due to the high cost associated
storages. Upgrade projects. with dam upgrades, these
supply options would only be
feasible if implemented as part
of the dam safety upgrade
program.
Hydrological assessments Confirm current yield available The existing surface water storages will continue Asset High
from surface water supplies. to be the main source of supply for the bulk water Capability If the yield from the surface
] B water storages decreases
Itis expected that a hydrological review of the because of updated information,
systems will be required as part of the dam safety there is a risk that a new source
upgrade projects. As part of these reviews, it is of supply could be required
recommended that hydrological assessments are sooner than planned.
undertaken to confirm the yield available from the Also, increased certainty in the
existing surface water supplies (Cooby, existing yield volumes will
Cressbrook and Perseverance Dams). . o
increase confidence in timing for
the new source of supply.
Hydrogeological assessments Confirm current yield available There is uncertainty regarding the safe yield that Asset High
from existing groundwater can be extracted from many of the existing water Capability If the safe yield can be
supplies. Supply sources. increased, there is potential to
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Action Type Item Details Relates to Priority and Reason
A conservative approach to use the historical or defer the timing of the next new
anecdotal extraction volumes has been adopted supply source.
for this report.
There is potential for TRC to access additional
water from their existing sources if reliability of
supply can be confirmed, particularly for the GAB
bores and City Basalt bores.
Stakeholder Engagement Engage with Department of The Wivenhoe to Cressbrook Raw Water Pipeline | Supply Option High
N;tural R%s'\(:;rMcTEs, Mlne:.and él:'pplyé: op'uo: reI’LeZ on :r;;lr:len:mer;t t; t:e Agreement by DNRME to the
nIertgy ( o ) rega.r 'ga eX|so|ng ;ess A';o Iree‘th a Z,’f uf Py 7 t:heme modifications to the Cressbrook
regula 9ry changes required for perai IOI‘l:9 lanual, with modification to the Croek Water Supply Scheme
the Wivenhoe to Cressbrook resource entitlement volumes (up to 20,000ML/a . .
o Operations Manual are essential
Raw Water Pipeline. from 14,000ML/a) as well as changes to the L .
. o - to the feasibility of this supply
operating rules for the pipeline to allow operation option
above current limits. ;
Further consideration to Environmental Flow
Objectives would also be required.
Seqwater The Wivenhoe to Cressbrook Raw Water Pipeline | Supply Option High
Engage with Seqwater supply option refies on a coniractual agreement Negotiation with Seqwater to

regarding contractual changes
required for the Wivenhoe to

Cressbrook Raw Water Pipeline.

with Seqwater.

increase extraction volumes
from Wivenhoe (up to
13,100ML/a from 10,000ML/a) is
essential to the feasibility of this
supply option.
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Action Type Item Details Relates to Priority and Reason
Treatment Options Condition and capacity Key assumptions based on existing planning Treatment High
assessment vc:;r l\;ount Kynoch retportsf h:':/e been n;adet re’jardltnlg the ?]b% Ft’o options Changes to the assumed abillty
’ stage luriher upgraces fo Hount ffynoc ’ to upgrade Mount Kynoch WTP
These need to be confirmed through further L
nvestiaat could change the feasibility of
investigation. this treatment option
Further investigation is required into the base case Treatment High
upgrad‘e for Moun.t Kyno.c‘h WTP, including options f the assumed base case
confirming the optimal sizing for base case . .
X capacity cannot be achieved, an
capaclly. alternative option will need to be
implemented in a short time
frame.
Feasibility assessment Regional water security Undertake assessment of the feasibility of an Supply Medium
assessment inter-regional transfer option, including: Options

o Available yield for TRC urban supply.

o Ability to transfer raw water outside of the
catchment and interstate.

« Funding arrangements, and how
prospective users would pay for access.

Itis unlikely that any inter-
regional transfer option will
proceed without funding from
State or Federal governments.
Also, the expected
implementation timeframes
mean that an alternative supply
option will need to implemented
earlier than an inter-regional
option allows.
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Action Type Item Details Relates to Priority and Reason
Technical assessments Undertake investigations where | Some potentially suitable supply options have not | Supply Option Medium
further information may affect progressed through the assessment framework .
o g ) Y . ; . Some supply options may be
the shortlisting of options. due to insufficient information being available. )
suitable for further
The number of options ruled out due to insufficient consideration.
information is:
Gate 1: 11 supply options
Gate 2: 9
Gate 3:7
Rural Towns Progress planning and design | Itis planned to connect a number of rural towns to | Supply options Medium
for Southern Regional Pipeline the bulk water supply system: PG e E s hED
Cambooya current water supply issues that
Clifton will be resolved by connection to
the bulk water supply system.
Greenmount
Nobby
Vale View
Community Engagement LOS objectives Undertake community engagement to confirm and Service Medium
accept LOS objectives for TRC. standards .
Community engagement may
lead to adjustments to the LOS
objectives.
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Action Type Item Details Relates to Priority and Reason
Options Assessment Framework | Undertake targeted community engagement to Options Low
appropriately represent community attitudes in the | Assessment For consideration s part of the
criteria used in the options assessment next revision of Water Vision
framework. ;
Undertake targeted community engagement to Supply options Low
appropriately represent community attitudes in the For consideration as part of the
relevant scores of options. next revision of Water Vision.
Data assessment Demand management A detailed review of the demand forecast and Demand Low
eX|st|nglwater restriction schedules could identify options Fon oS damiicnias partonhe
potential demand management measures that next revision of Water Vision
could be implemented to defer the timing of supply '
constraints.
Technical assessment Infrastructure capacity Further investigation to confirm the infrastructure Rural towns Low
capacity of Kulpi and Haden No information was available to
assess supply constraints for
these towns. The populations of
these towns is small and
volumes required are low.
Inflow assessment Itis recommended that further analysis be Sewerage Low
undertaken to better understand the inflows and system

increase confidence in future inflow projections for
the Wetalla WRF.

There is spare treatment
capacity at the Wetalla WRF.
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15. GLOSSARY

Advanced Water Reclamation Facility

Aquifer

Average Day demand

Average Dry Weather Flow

Bore Field

Bulk Water Supply System

Capability

Capacity

Dam Replenishment

Demand Management

Direct Potable Reuse (DPR)

Drought

A treatment plant providing tertiary treatment to WRF (see
WREF) effluent.

An underground body of permeable rock that is able to contain
or supply water.

The recorded daily water supply demand, calculated as total
demand for the year divided by 365 days

Average daily (24 hour) inflows to a sewerage network and
sewage treatment plant.

A collection of bores extracting groundwater from an aquifer.

The Toowoomba bulk water supply infrastructure includes all

raw water and bulk water distribution infrastructure connected

to the Mt Kynoch Water Treatment Plant (WTP) and the bulk
water storages.

A measure of a specific component of water supply or
sewerage infrastructure’s ability to perform under prescribed
operating conditions.

The performance output of water supply and sewerage
infrastructure under prescribed conditions (e.g. design
capacity).

The use of Purified Recycled Water (see Purified Recycled
Water) to supplement dam supply.

Actions undertaken to either maintain or reduce current water
demand including promoting water efficiency or substitution of
sources.

The mixing of purified recycled water directly into the potable
water distribution system.

A period of time for when the combined bulk water storages
within the region are at or below the drought response level. A
prolonged, abnormally dry period when the region receives a
deficiency in its water supply, whether atmospheric, surface or
groundwater.
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Historical No Failure Yield (HNFY)

Hydrology

Indirect Potable Reuse (IPR)

Level of Service (LOS) Objectives

Long-term yield (supply sources)

Mean Day Maximum Month (MDMM)

Minimum Operating Level

Non-Residential Water

Options Assessment Framework

The maximum amount of water that, if it had been extracted in
each year for which flow data exists, the storage would not
have reached the minimum operating level.

Hydrology is the science of water that encompasses the
occurrence, distribution, movement and properties of water and
its relationship with the environment within each phase of the
hydrologic cycle.

The addition of purified recycled water (i.e. potable water
recovered from treated sewage effluent) into the bulk water
storages. This is subject to further treatment at the water
treatment plant before entering the potable water supply
distribution system.

Objectives for water security which are based on expected
frequency, severity and duration of water restrictions occurring
within the region.

Long-term yield is the ability of a system to supply water on an
average day, under average climatic conditions and is
generally prescribed by water extraction entitlement limits
defined from hydrological assessments for the respective water
Resource Operating Plans.

A peak demand design parameter used in Queensland to
reflect demand persistence in response to climatic conditions.
Calculated as the highest 30-day moving average of daily
water demand during a year.

The lowest level within storage infrastructure (e.g. reservoir,
dam) to which water supplies can be drawn down to (or
released) under normal operating conditions. The minimum
operating volume for any storage is included in the appropriate
Resource Operations Plan and might be referred to as the
dead storage level. Water below the minimum operating level
cannot be accessed with existing infrastructure.

Water use that is not used for residential or domestic purposes
(e.g. commercial and industrial).

The framework that is applied to assessing options against
each other to select a preferred strategy.
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Peak Demand

Base Case

Planning Criteria

Purified Recycled Water

Residential Water Use

Reticulated

Sewage

Sewerage

Supply Shortfall

Water Security Objectives
Water Reclamation Facility

Yield

A factor applied to average day demands to reflect three
design conditions, MDMM (refer MDMM), Peak Day, and Peak
Hour.

A range of actions that are required be undertaken regardless

of other future water supply planning (refer to Section 7-8 for
the specific actions)

Assessment parameters that encompass the following areas:
raw water supply, water and sewerage infrastructure capacity
and demand.

Sewage that has been treated to a very high standard through
an advanced water treatment process. The Public Health
Regulation 2005 and the Water Quality Guidelines for recycled
water schemes specify the water quality standards that must
be met for recycled water and drinking water.

Water use at a residence or for other domestic purposes.

An interconnected piped network. Can refer to both water and
sewerage networks.

Raw untreated effluent.

The network of infrastructure that conveys sewage to a
treatment plant

The inability of the bulk water supply system to meet water
demand.

Refers to LOS objectives and planning criteria.
A sewage treatment plant.
The average annual volume of a supply source or a supply

option to meet a specified demand at a specified probability of
occurrence.

M34000_090-REP-003

Page 119
Rev 2 : 2 December 2020



TOOWOOMBA REGIONAL COUNCIL
Water Vision 2050 EN G E N Y

16. QUALIFICATIONS

a.

In preparing this document, including all relevant calculation and modelling, Engeny
Water Management (Engeny) has exercised the degree of skill, care and diligence
normally exercised by members of the engineering profession and has acted in
accordance with accepted practices of engineering principles.

Engeny has used reasonable endeavours to inform itself of the parameters and
requirements of the project and has taken reasonable steps to ensure that the works
and document is as accurate and comprehensive as possible given the information
upon which it has been based including information that may have been provided or
obtained by any third party or external sources which has not been independently
verified.

Engeny reserves the right to review and amend any aspect of the works performed
including any opinions and recommendations from the works included or referred to in
the works if:

(i) Additional sources of information not presently available (for whatever reason) are
provided or become known to Engeny; or

(i) Engeny considers it prudent to revise any aspect of the works in light of any
information which becomes known to it after the date of submission.

Engeny does not give any warranty nor accept any liability in relation to the
completeness or accuracy of the works, which may be inherently reliant upon the
completeness and accuracy of the input data and the agreed scope of works. All
limitations of liability shall apply for the benefit of the employees, agents and
representatives of Engeny to the same extent that they apply for the benefit of Engeny.

This document is for the use of the party to whom it is addressed and for no other
persons. No responsibility is accepted to any third party for the whole or part of the
contents of this report.

If any claim or demand is made by any person against Engeny on the basis of detriment
sustained or alleged to have been sustained as a result of reliance upon the report or
information therein, Engeny will rely upon this provision as a defence to any such claim
or demand.

This report does not provide legal advice.
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SUPPLY OPTIONS PLANNING ASSUMPTIONS

# Key Assumptions

1 Depreciation of assets is linear.

2 Pipes have an 80-year asset life.

3 Dams have a 100-year asset life.

4 Treatment Plants have a 50-year asset life.

5 All other assets (pumps, electrical, etc) have a 30-year asset life.

6 Replacement of existing assets has not been considered.

7 Required supply volume available based on projected deficit in 2050 for either the AD or
MDMM criteria, where a volume is unknown or unavailable.

8 Where a volume is known, this volume has been assumed to be available from the date
required.

9 A Discount rate of 7.5% has been adopted.

10 Costs have been based on TRC's assets where applicable, costs for treatment plants, dams
have been sourced from Engeny's record.

11 Assets have been assumed to be constructed at least 1 year in advance of need. (i.e. pipes
required in 2026 are costed in 2025).

12 Where appropriate assets have been staged, equally.

13 Opex costs have been pro-rated to match the demand at each year.

14 Preliminary pipeline routes have assumed to follow road easements, unless provided.

15 Costs are $2020 AUD

16 Locations of new treatment plants are indicative only.

17 No condition assessment or detailed upgrade requirements for existing assets has been

undertaken.
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Wish wairiar Buis smsens
Supply Options 1t Summary
Blue Sky List
GATET GATEZ Gate 3 MUl Criteria Assessment
GATE 1PASS GATE 2PASS
Creek Dam and associated transfer infrastructure to Caoby
1 Emu Creek Dam supply Surtace Water Supply Deficency W6 ek oam e i ituated o the north of the ves No No -
Nest.
2 B Suppl; Surface Water Supply Deficie - The proposed damis located on Emu Creek near Hari, on No No No -
Configuration 1 y Pl s .
near Mt Walker.
This options considers the construction of the proposed
Linville Dam - . Dam
3 Configuration 2 Supply Surface Water Supply Deficiency N The prposed dam s located on Emu Creek near Harlin, on o o o -
lower Warri i Ri
near Mt Waler.
This options considers the construction of the proposed
4 - Suppl Surface Water Supply Deficier - b No No No -
Configuration 3 J e = The prposed damis located on Emu Creek near Harln, on
near Mt Walker,
The Mole River i located approximately 40 km west of
Tenterfield in northern New South Wales.
I October 2019, the Federal and New South Wales
5 Mole River Dam supply Interstate Pipeline Supply Deficiency 2026 o s s ot i e (et ves No No E
nsw/mole-river-dam
The proposed Nathan Dam site i situated on the Dawson .
6 Nathan Dam Supply Surtace Water Supply Deficency 2026 ey L Yes No No
A potential site for a dam on Oatey Creekis located west of
i est gee. It
7 Oakey Creek Dam Supply Surface Water Supply Deficency 2026 islocated downstream of Cooby Dam and therefore the ves No No -
benefis of 9y
available from Cooby.
s Lockyer Creek Dam Supply Surtace Water Supply Deficency o Yes No No -
Murphy's reek township
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Supply Options 1t Summary
Blue Sky List
GATET GATE? Gate 3 MUl Criteria Assessment
GATE 1PASS GATE 2PASS
The site identified by the Department of Natural Resources
9 Hodgson's Creek Dam supply Surtace Water Supply Deficency a5 (99l s ves No No -
Felton Road.
Supply Pipeine from [ Water Supply Scheme. .
10 Paradise Dam (Bundaberg Supply Intrastate Pipelne Supply Deficency 2026 . Yes No No -
MDA A et s oo St e
been included.
::‘;""’J‘é:'::;:‘am Mary River Water Supply Scheme. This option involves the
u Su Intrastate Pipelne Supply Defiien 2025 i ipeli ves No No -
My River Water Supply Y " ey eeteensy River Barrags y Dam. The costof
Scteme) alocation from SunWater has not been included.
(QBWOS shows significant supply availablty i the Awoonga
Supply Pipeline from Water . This i
2 ‘Awoonga Dam (Awoonga Supply Intrastate Pipelne Supply Deficency 2026 opi ) Yes No No -
Supply Scheme) Dam. The cost of purchasing the allocation from

SunWater has not been included
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Supply Options 1t Summary
Blue Sky List
GATET GATE? Gate 3 MUl Criteria Assessment
GATE 1PASS GATE 2PASS
QBWOS shows significant supply avalabilty in the Mary Valley
Supply pipeline from . Thi onofa
1 supply Intrastate Pipeline Supply Deficency 2025 supply pipeline (incl. pumps) from the Borumba Dam to Cooby ves No No -
Valley Supply Scheme) Dam. The cost o purchasing the alloation from SunWater has
not been incuded.
in the Upper
Supply Pipeline from . This option i
14 Waruma bam (Upper supply Intrastate Pipelne Supply Deficency 2026 of asupply pipeline gravity criven) from the Wuruma Dam to Yes No No -
Burnett Supply Scheme) Dam. The cost of purchasing the allocation from
SunWater has not been included.
Supply Pipeline from
Leslie Dam (Upper - . e
. Condamine Water Supply Supply Intrastate Pipeline Supply Deficiency N Leslie Dam to Toowoomba (Mt Kynoch WTP). o o o -
Scheme)
oo -
. (gravitydriven)from the Clarence River to Cooby Dam. The:
Interstate Supply Pipeline .
16 e Supply Interstate Pipeline Supply Deficency 206 |cost of purchasing an alocation has ot been included. It has Yes No No
informtion available
pipe
(gravitydriven) from the Tuveed River to Cooby Dam. The cost
7 Interstate Supply Pipeline Supply Interstate Pipeline ‘Supply Deficiency 2026 of purchasing an llocation has not been included. It has been Yes No No B
assumed that an allocation s available given imited
information available:
18 R A Supply Intrastate Pipeline Supply Deficiency 2026 o Yes No No B
allowing for only a Low Yield Scenario to be considered. This
Supply Pipeline from - . .
1 Coolmunda Dam Supply Intrastate Pipeline Supply Deficiency 2026 driven) from the Coolmunda Dam to Cooby Dam. The cost of e o o
purchasing the allocation from SurWater has not been
included.
. This option considers a modified Bradfield scheme. This
20 :g::z:" Bradfield Supply Intrastate Pipeline. Supply Deficiency B No No No B
northen Queensiand to South East Queensiand.
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Supply Options 1t Summary
Blue Sky List
GATET ATEZ Gate 3 Wiult Grtera Assessment
GATE1pPASS GATE2PASS
i ing the supplyfrom the Oakey
2 Oaley groundwater supply Groundwater Supply Deficency E the Upper Alloal No No No -
groundwater source.
Access Upper Condamine: . This opton considers ncreasing th suppy rom Upper .
2 e Supply Groundwater Supply Deficency o o No No No
the use of th ion from the Thisoption was requires further investgation inregard
Toowoomba ity Basalt . for e pi supply. o reliabily. Given the smallyield and the urknowns
= Bores - AD current Supply Groundwater Supply Deficiency 2026 ‘This would include additional bores and the purchase of e ves o i regard to safe reliable yield and quality. This source
allocation. should be utilsed as a drought contingency.
the i This ption wasrequires further investgation inregard
Great Atesian Basin T ity Basalts aquifer for the provision of supply. o reliailty.Given the smallyeld and the unknowns
B ivate it SRl Groundwater SugplyDeficlency. 2926 his would include additonal bores and the purchase of e e o in regard to safe reliable yild and qualty. This source
alocation. should be utlsed 2 a drought contingency.
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Supply Options 1t Summary
Blue Sky List
GATE 1 GATE 2 (Gate 3: Multi Criteria Assessment
(GATE 1 PASS (GATE 2 PASS
2 Supply Groundwater Supply Deficiency B avaiablie for the Great Artiesian Basin bores in the Eastern No No No B
existing entitiements) Downs Marburg sub-area.
‘Toowoomba City Basalt T City Basalts aquifer for the provision of supply. to reliability. Given the smallyield and the unknowns.
» Bores t0 6040ML/a g Groundwater SUEpH Defcency 226 This would include additonal bores an te purchase of e e o in regar to safe relableyield an quaiy. This source
alocation rom existingcese holders. should be utlsed 2 a drought contingency.
o e UpgTaing e Wetal AW o i e Direct Potable reuse is currently limited by current
2 ct Potable Reuse: Supply Recycled Supply Deficiency 202 derieit Yes Yes No legislation. Community attitudes would also be.
{ne Mt ol iater. negative for this option.
‘This option includes upgrading the Wetalla AWRF to fill the
. weplenhmenm ey R ST P deficitin supply. A ipein s to be constructed between . e . .

treatment at Mt Kynoch.

y toasufficent level to substitute potabe water for non-
2 Stormwater harvesting Supply Recycled Supply Deficiency B o £ 3. miton o Wﬁ e Ty, outdoor No No No -

etc.

“This option considers the use of cloud seeding to
0 Cloud Seeding Supply Other Supply Deficiency - i enance rinfallintheregion. No No No -

a Fog/Dew collection Supply Other Supply Deficiency - I::p:':::t"fm":";;e‘x:g“"“‘ offogsnd dew to No No No -

o Aol supply other Supply Deficiency -

F ‘supplement Toowoomba's supply. No No No .
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Supply Options 1t Summary
Blue Sky List
GATE 1 GATE 2 Gate 3: Multi Criteria Assessment.
(GATE 1 PASS. (GATE 2 PASS.
|nquiter e ‘This option considers the storage of raw water in aquifers to
E5) (recyled wn‘“‘u"e’) Supply Groundwater Supply Deficiency - reduce losses due to evaporation and the capture flows that No No No -
oyl might otherwise be released during overflow events.
§ aquifersto
u :“{m"' R (e Supply. Groundwater Supply Deficiency B capt No No No o
might otherwise be released during overflow events.
Aquiter e ‘This option considers the storage of raw water in aquifers to
35 (stormwate n"‘“ Supply Groundwater Supply Deficiency - reduce losses due to evaporation and the capture flows that No No No -
might otherwise be released during overflow events.
36 Sewer Mining Supply Other Supply Deficiency B withinthe gid connected network. No No No -
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Supply Options 1t Summary
Blue Sky List
GATET GATE? Gate 3 MUl Criteria Assessment
GATE 1PASS GATE 2PASS
E ol seam gas water supply Other Supply Deficency - Jc No No No -
3 JUSE R =D Supply. Intrastate Pipeline Supply Deficiency 2026 Yes Yes Yes o
supply I
New Wivenihoe Pipeline
3 sized only o transter the Supply Intrastate Pipelne Supply Deficency 2025 isting ized only i ves ves Yes -
supply deficit to 2050, deficit n 2050
ry m"’"""’ el Supply. Intrastate Pipeline Supply Deficiency 2026 uses. These costs increase in accordance with CP increases Yes Yes Yes o
every year; and do not account for usage as a drought
measure.
Seqater Bulk Supply - . Crosty WTP and the learwater storage at Mt Kynoch. Costs
a Seauater o Supply Intrastate Pipeline Supply Deficency 2025 e oot ves No No -
oes not inlcude any access costs.
Raise the Perseverance. is option consi
@ = Supply Surface Water Supply Deficency - s No No No -
Raise the Cressbrook dam .
3 e Supply Sutace Water Supply Deficency - e e sopptylote No No No -
Raise the Cooby dam is option consi isi
a . Supply Surtace Water Supply Deficency e s No No No
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Supply Options 1t Summary
Blue Sky List
GATE 1 GATE 2 (Gate 3: Multi Criteria Assessment
(GATE 1 PASS (GATE 2 PASS
Desilt dams (increase Supply Defic R No No No N
@ available storage volume) Supply Surface Water ply Deficiency storage volumes.
y This option has been considered in the past and not
‘Advanced evaporation is option i the use of floati 15% of w implemented. Logistical and environmental issues are
© reduction technologies Supply e SURVR TS 2020 the surface of each dam to reduce evaporation e e o foreseen wit the use of any physicalor chemical
(15% coverage) barrier over existing surface water storages.
. This option has been considered n the past and not
|Advanced evaporation y the use of v " implemented. Logistical and environmental issues are
a reduction technologies Supply Other Supply Deficiency 2020 he surtace of each dam t0 reduce evaporation Yes os o foreseen i the use ofany physcal o chemica
(35% coverage) barrier over existing surface water storages.
This option has been considered in the past and not
‘Advanced evaporation ion i the use of fioati . implemented. Logistical and environmental issues are
8 reduction technologies Supply i T 2020 e surface of each dam to reduce evaporation e e o foreseen wit the use of any physicalor chemical
(50% coverage) barrier over existing surface water storages.




Ll e e LY

Supply Options Assessment Summary

Gate 1 - Options Removed or Deferred

CATET
Canthe option be costed Canayild b estimated
5 pc Vield/Capacity GATE 1PASS Gate 1 Comment Gate 1 Defer
construction of the proposed
oo oo gt e St o
Linvile Dam - flood mitigation rather than as an urbn water supply
2 Supply Surface Water Supply Deficency . Dam. ves No - No No
Configuration 1 e . and would operate aspart of the Wivenhoe Somerset
Emu Creck near Harln, on lower SR
Warril Creek near Willowbank
construction of the proposed
Linille Dam and asociated Linvile Dam configurations are ntended for use for
Linvil Dam - transfer infrastructure o Cooby flood mitigationrather than as an urban water supply
3 Supply Surtace Water Supply Deficency E Dam. ves No E No No
Configuration 2 andwould operate aspartofthe Wivenhoe Somerset
The prposed dam islocated on o
Emu Creek near Harln on lower b
Warril Creek near Willowbank
This options considers the
Linvill Dam and asociated Linvll Dam confguratons are ntended for use for
Linile Dam - . ranster nfastructure to Cooby i lood miigtion rther than a5 an rban water supply
N Configuration 3 Sy strce Water ST Dam e Yo o and would operate as part of the Wivenhoe-Somerset o
The prposed dam s locatec on system.
Emu Creek near Harln onloier
pank
QBWOS shows supply avallble within the Upper
; . Condamine Water SupplyScheme, hawever the
ooy ecaton s e o et i et o
15 e ooty Supply Intrastate Pipelne Supply Deficiency E e mon No No E No s e o oo, GLOMUS, 100 Yes
Scheme) Konoch W) Further consderationof this option wouldrequire
legisiative and funding mecharisms nvestigate
This option coniders a modifed
& . Thi
Modified radfield et Insufficientnformation avalable.
2 Supply Intrastate Pipelne Supply Defciency - No No - No Considerationofthe racfield Scheme would be Yes
seheme (A B deferred to theState or Feceral Governments
Queensiand to South East
Queensiand.
Thisoption was incuded inthe Future Water Supply
This option considers increasing Opions for Toowoomba City and Customer Shires Pre-
feasibilty Study (P8, 2006) and recommended not to
2 Oakey groundater supply Grounduater SupplyDeficiency E allovium, aspartofthe Upper No No E No proceed due to exsting envronmentalssues and Yes
Condamine Allal roundwater alocation. Advancem ment technology may
source. provide an opportunity o uiise tis source. Further
investgation s required
Thisoption was ncuded nthe Future Water Supply
cosss Upper Condamine This option considers increasing foowoomba ity and Customer Sires Pre-
2 e supply Groundwater Supply Defciency - the supply rom Upper No No - No feasibilty Stucy (°5, 2006) an recommendeci no to No
amine Allium. 2 isting nvironmental ssues and
allocation.
Thisoption has been deferred n ths analyss.
— oot consterkstonor st sl o s oonrs
Bores (new bores, . ¢ . Marburg sub-area has shown that curently o
» increased alocation over Suply Groundwater Supply Defcency forthe Gret Atesin i e e e additional allocation s avllable or se by TRC. e
existing entitlaments) Gonsideration of purchasingalocations may be
Marburg sub-rea. onof purchasing all
This option considers the capture
ofstormuater o be teated o2 Insuficent information avaable.
i suffcient eveltosubsttute . Further nvestigation todentiyflows rom each
» stormvater haresting suarly Feoyded SupplyDefieny potable water fornon potable o o o catchment and the infrastructure todelver where e
uses £, irigation to open space, equired should be undertaken nthe future.
laundry, outdoor ec
s option considersthe use of e technology i variable and results are dependent on
Y Supply Other Supply Defiiency - . No No - No environmental factors as such a elableyeld and cost No
e e e
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Supply Options Assessment Summary
Gate 1 - Options Removed or Deferred

CATET
Canthe option becosted  Canayield be estimated
5 pc Vield/Capacity GATE 1PASS Gate 1 Comment Gate 1 Defer
This option considers the The technology s variable and rets are dependent on
a1 Fog/Dew collection supply Other SupplyDeficiency E colectionoffog and dew to No No E No environmental factors s such aelisbe yield and cost No
supplement ocal water sers. camot b determined at thisstage.
. This option considersthe use of a
o e e - e —— A © @ . o | e .
supplement Toowoomba's supply.
Insuffiet nformation availbe.
| This ption considers thestorage Further invstigaton nto th logstical,environmental,
and operational considerations unique o the
) Aquiter Recharge Supply Groundwater Supply Deficency E No No E No Toowoomba Region and tsaquifer ystems i required Yes
(recycld vater) capture flows that might betorefurher assessment can be undertzken,
ot o el g Further investigation egarcing the water qual
events. implcaton of mixing sources i required.
o consi Insuficent information avaable.
Ut o o O o Further nvestigation nto thelogistical, environmental,
) - and operational considerations uniue o the
3 (B (D supply Groundwater Supply Deficency. . e No No . No Toowoomba Region and is aquifer systems i required Yes
) soureomvatrign T
= 9 Further investigaton egarding the water qaliy
events. impication of mixing sourcs i required.
Insufficent nformation avaibe.
This option considers th storage Further investigation nto thelogstical, environmental,
] et - and operationalconsidrations uriue (o the
B Aquite Recharge Supply Groundwater SupplyDefiiency - losses due o evaporation an the No No . No Toowoomba Region and it aquifer ystems s required Yes
(stormuater) capture flows that might woomba Reion and s aifer systes e
otherwise be eleased during or s : "
Further investigation regarcing the water quality
overfow events.
impication of mixing sources s required.
Thisoption considers the use o Insuffcientnformation avllab
. sewer mining o off-setsupply Further investigation of the avalbleyild and
* Sewer Mining Supply Other Supply Deficiency . within the grid connected! o e . o integration ntothe network s require =
network
Thisoption was ncuded nthe Future Water Supply
ot o e oo TomombaCy anicosome e
£ Coal seam gas water Supply Other Supply Deficiency - coerations o the b No No - No. i No
onerations o s Toowoon on the basis of cot, requiatory and envronmental
issues,
Thisoption has been deferred n this analyss Further
Thisoption considersthe rasing
2 e o erseverance Supply Surface Water Supply Defiiency - ofthe dam wal to increase Yes No - No costs to rase the wall, Yes
storage volume. Should additonal e be available morfcation to the
exising allcation and fence lmitswould be requird.
Thisoption hs been deferred n this analyss.
This option consicersthe rasing Furthe nvestigation to determine the icrease n
@ e the resshrook dam Supply Surface Water Supply Defcency - ofthe dam wal to increase the ves No E No avalableyild an coststorisethe wll. Yes
avalable supply volume. Should additonal e be availble morifcaion to the
exising allcation and fence lmitswould be requird.
Thisoption has been defered i this anaysi.
This option considerstherasing Further investigaton to determine the ncrease n
w“ i Supply Surface Water Supply Defciency - ofthe dam vl toincrease the ves No - No avalableyild an costs o risethe will. Yes
avalable supply voume. Should aditonal e be available morifcation to the
existing allcation and fenc lmitswould e requird.
Thisoption has been deferred nthis analyss.
i This option considers desiting the Further investigation of the availzble yild and costs to
3 Supply Surface Water SupplyDeficency E ves No E No Yes
avaiabe storage volume) dams ol desit are required.




Supply Options Assessment Summary

Gate 2 - Options Removed or Deferred

GATEZ
. Does the option fal
stheoponcost Do e RIen el
compared (o o GATEZPASS Gate 2Comment Gate 2Defer
mm‘“""" with levelised cost
($/mL)]
gt
This option considers the contructon o the than theremaining options.
proposed Emu Creek Dam and asociated Inte-regional tranfer ptions could be demonstrated
. transfer ifrastructure to Cooby Dam. to have awider regional benefi. However as currently
B Emu Creek Dam Supply Surface Water Supply Deficiency 2026 The Emu Creek Dam sie s situated to the north o es o dentified, as a dedicated supply to TRC, they are not es
oftheCressbrook Dam catchment between « .
Blackbutt and Crows Nest. Cost s prohibidve for TRC to wholly fund. Any further
e G T
westof Tentefield in northern New South Waes. than the remaining optons.
I October 2019 the Federaland New South Inte-regonl tranfer options could b demorstrated
5 Mole River Dam Supply pe uppl y 2026 No ves No 10 have a wide regional beneli. Howieverascurrenty ves
undertake a Final BusinessCase for buiing identifed,as adedicated supply 0 TRC, they are ot
new dam on the Mol River (WalerNSW 2015). costeffective.
“The leelized costis sigifcanty higher in magnitude
the remaining optiors.
Interregionaltransfer optons couid be demonsirated
The proposed Nathan Dam it is stuated on the 0 have a wide regonal benefi. Hoviever ascurrently
s Nathan Dam Supply Surface Water upo y 2026 |Dawson No Yes No identified, s adecicated supply o TRC,they ae not Yes
Taroom. costeffctive.
Cost i prohibitivefor TRC to wholly fund. Any further
consideration would requie funding from State and/or
[ —
A potentil it for acam on Oskey Creek s camy
located west of Cooby Dam between than the remaining options.
¢ Interregionaltransfer optons couid be demonsirated
Meringandan West and Goombungee. Itis t0 have a wider regional benefit, However as currently
7 Oakey Creek Dam supply Surface Water 2026 No ves No e ey e ves
thereforethe benefitsof this damsite are | asadedcated syt TRC,
e kst oty e p——— el w"c ey iyt
‘The levelzed cost s significantly higher in magritude.
theremaining optins.
The Department of Natural Resources (1996) Interregionaltransfer options could be demonstrated
identied a potential dam it on Lockyer Creek tohave a wide regonal benefit. Hoviever ascurrntly
8 Lockyer Creek Dam Supply Surface Water 200 |ner The No ves No identifed, s adedicated supply 0 TRC, tey are ot ves
approsimately 5 km south east of the Murphy's costeffctive.
Creek township Cost i prohibitvefor TRCto wholly fund. Any further
consideraton would requie funcing from State and/or




Supply Options Assessment Summary

[ R R -

Gate 2 - Options Removed or Deferred

-

A
EMGENY

GATEZ |
e
effective comparedto ol (ctacked graph  GATEZPASS Gate 2 Comment Gate 2 Defer
other options (capital
joses with levelised cost
(S/ML)
The levelzed costissigniicanty higher in magnitude.
remaining options.
The ste identified by the Department of Natural Inter-regionaltransfr options could be demonstrated
Resources (1996) s located south west of to have a vider regional benefi. However as currently
9 Hodgson' Creek Dam Supply Surface Water 2026 y No Yes No dentified, a adedicated supply o TRC, they e not Yes
approvimately 2 kmto the south ofPittsworth costeffectve.
Felton Road. Cost s prohibitive or TRC to wholly fund. Any further
consideration would require funcing from State and/or
e levelzed cost i significantly higherin magritude:
e remaining options.
the Bundaberg Water Supply Scheme. Inter-regional transfer options could be demonsirated
Supply Pipelne from This option involvs the construction of a supply o have avider regional benefit. However as currently
10 Paradise Dam (Bundaberg Supply oot 2026 ipeiine (incl, . No Yes No identifed, s adecicated supply to TR, they e not Yes
Water Supply Scheme) Cooby Dam, cost '
The costof purchasing the alloation from Cost isprohibitve or TRC to wholly fund. Any urther
SunWater has not been included.
Federal sources.
The levelzed costis signiicanty higher in magnitude.
(QBWOS shows sigifcant supply availabilty in ihe remaining options.
the Lovier Mary River Water Supply Scheme. This Inter-regionaltransfr options could be demonstrated
e oo t0 have a vider regional benefi. However as currently
1 [ " Supply pel ol 202 ipeline (incl. No Yes No dentified,as a dedicated supply o TRC,they are not Yes
Sc:?:ne) ool Barrage to Cooby Dam. The cost of purchasing costeffective.
the llocation from SurWater has not been Cost s prohibitive or TRC to wholly fund. Any further
included. consideration would require funding from State and/or
Federal sources.
nagrituc
than the remaining options.
= mﬂﬂ?ﬁ:&gﬁ"ﬂ? L Inter-regional transfer options couid be demonstrated
Supply Pipelne from fieohmiito i o have a vider regional benefit However as currently
12 ‘Awoonga Dam (Awoonga Supply Intrastate Pipeline. Supply Deficiency 2026 5 P EipEs No Yes No identified, a5 a dedicated supply to TRC, they are not Yes
) o Tt pachsg i sloaion o )
am. The cost of purchasing the alocation from %
ettt Cost isprohibitve for TRC to whally fund. Any urther
e levelized cost i signifcantly higher in magritude:
the remaining options.
QBWOS shows sigificant supply avalabity in Inter-regionaltransfr options could be demonstrated
SupplyPipelne from to have a vider regional benefi. However as currently
13 Borumba Dam (Mary Supply Intrastate ipeline Supply Deficiency 2026 No Yes No dentified, s adedicated supply to TRC, they e not Yes
Valley Supply Scheme) costeffectve.
ot o purchasing e alocation fom Gost is prohibitvefor TRC o wholly fund. Any further
consideration would require funding from State and/or
Federalsources,
e levelzed cost i significantly higher in magritude:
remaining options.
e Inter-regionaltransfer options could be demonstrated
Supply Pipeline from ERti oy m to have a wider regional benefit. However as currently
i Wuruma Dam (Upper Supply Intrastate Pipeline: Supply Deficiency 202 o oL Yes Yes No identified, as a dedicated supply to TRC, they are not Yes
e S Sy (gravitydriven) from the Wuruma Darm to Cool A
Dam. The cost o purchasing the allocation from g
e Cost isprohibitive or TRC to wholly fund. Any urther
Federal sources.




Supply Options Assessment Summary

Gate 2 - Options Removed or Deferred

GATEZ
. Does the option fal
Jsthe optioncost e ogical cost.
ComPEEA0 4 echolc GATEZPASS Gate 2 Comment Gate 2 Defer
otneroptions (G2Biel it eveise cost
($/mL)]
e levelzed costssignficantly higher in magritude
oni ) an th remaining options.
B e e et (R Inter-regional transfer options could be demonstrated
Er L G D ERE TR o have a vider regional benefit However as currently
Interstate Supply . o Cooby Dam. The costof purchasing an ¢
1 supply Supply Deficiency 2026 A No ves No identified, s adecicated supply o TRC,they are not Yes
assumed thatan llocation s avalabe given o :
e Cost is prohibitvefor TRC towholly fund. Any further
Federalsources.
‘T levelzed cost s sgnficantly higher in magritude.
) than theremaining options.
“This option involves the constriction of a supply Inter-regional transfer options could be demonstrated
pibein (gravity drven)from the Tweed River to to have awider regional benefi. However as currently
Interstate Supply ipelne ) Gooby Dam. The costof purchasing an allocation ° ‘ g
Y | supply Interstate Ppeline Supply Deficency s e e No ves No et sateckate sl o TG ey e ok Yes
I’;:[”:;‘;‘;"ﬁ‘zg:"" given imited Gost is prohibitive for TRC towholly fund. Any further
consideration wouldrequirefunding rom State and/or
Thisoption nvolves the construction of
N pumped supply pipelne from Wyeralong Dam. This option has not been considered further a there
18 upply Pipel Supply el i 2026 i No Yes No are other more cost-effective options avalable for No
inclucded. It has been assumed that an allcation integration with the Sequater water grd.
isavaiabl given lmited nformation avaiable
The levelzed cost s signficantly higher in magritude
QBWOS showslmited supply avaiablty in remaining options.
Coolmunda Dam, alowingfor ony aLow ield Inter-regionaltranfer optons could be demonsirated
Supoly Peline fom Scenario t be considered. This option involves to have awider reginl benefi. However as currenty
19 e o Supply peli 2026 ipeli Yes Yes No dentified,as  dedicated supply to TRC, they are not Yes
riven) from the Coolmunda Dam to Cooby Dam. .
The costof purchasing the allocation from Gost is prohibitvefor TRC to wholly fund. Any further
SunWater has not been included.
Federal sources.
This option ncludes the nstallaion of a pipelne
Mt Crosby WTP and the clearwater Thisoption has not been considered further s there
a Sequate Sk supply Supply pe po y 2026 No ves No areother more costeffective options avalble for No

treatment cost for Mt Crosby Water, but does
notinkcude any access costs.

integration with the Seqwater water gric.




Toowoomba Water Futures
Investment Strategy Summary - Representative Options

vestment Strategy escription

General

[Major community opposition, option is not accepted by the-
community.
ai

[There i a historical negative connotation to this option in Toowoomba, with vocal opposition to
egi

Place

General

No infiuence on criteria

ired.

Catchments and Water
Quality

Minor impact on catehment condition.

levels that could lead to increase risk of algal blooms.

however, load
i there wil be a minor impact on the Cooby Dam Catchment.

Source Water

No change to raw water quality

F

plant, validation on

Sustainability

General

- Investigate and implement more effective and effcient

improvements (produces minimal greenhouse gases).
- Implement water sensitive urban design and stormwater
management

ensure a flood resiient region.

cycle management and innovation.
« Plan, deliver and manage efficient, integrated and sustainable
|waste and resource recovery sevices and reduction

emissions from landiil (waste is minimised, or able to be.
recovered or reused

Environment

DR Dam Replenishment (Cooby WTP + Mt Kynoch WTP)

Prosperity

General

= Plan to ensure Toowoomba Ciy s connected to a network of
rural towns to make avibrant region.

« Leverage the opportunities inherent in major regional, state:
and national projects.

growth of strong, viable and diverse economic clusters,

[ Would place Toowoomba as a progressive region.

Financial performance

Minor

$530-565M.

Funding arrangements

<S2M/ML TRC funding s required.

Funding would expected to be solely from TRC.

Performance

Provides a highly eliable drought supply (1. ciimate
dependent)

rw
during periods of drought.

Regulatory

12-24 months approval timeframe.

PR s currently an approved mechanism.
A . Validation Plan

Reliability

Positive influence on criteria.
iversity of supplies/infrastructure.

Reduces single sources of faiure,

| Abilty to adapt to climate change, degrading catchment.

rw
demands.

05 bjectives et r exceeded.
Al servie standards met or excoeded.

Lo iskof detrmental esponseto sesites (cemane,
energy price etc)

Resilient to system peaks.

Resiient floods, bushires, etc).
|Adaptable operating strategy.

ap
water, capacity available).
suitable for longer planning horizons.

renewable energy sources (i.. Solar)
However,
| This option passes al LOS objectives.

bilty

Other

Compatibility with
Warwick Supply

Possible with further augmentation




Toowoomba Water Futures

Investment Strategy Summary - Representative Options

we1

‘Wivenhoe - Existing (Mt Kynoch)

People

General

input, option i acceptable to the community. Positive impact
on cultural hritage.

- Aligns with ocal culture and traditions (including Traditional

owners).
- Build social capital through the provision of accessible

supply for all users (residentia, rural).

rocesses that enable participation, engagement and

collaboration (Provides a solution that is acceptable to the TRC
uni

- Plan and provide facilties and programs that enable

| This option represents BAU operation of assets.

==
EMLGENY

Place

General
Catchments and Water
Ouality

Category 4as

Source Water

No change to raw water quality.

No additional

Sustainability

General

Noinfluence on crteria.

bass.

Environment

Minor environmental risk associated with the option,

Prosperity

General

= Plan to ensure Toowoomba City s connected to a network of
rural towns to make avibrant region.

- Leverage the opportunities inherent in major regional, state:
and national projects.

growth of strong, viable and diverse economic clusters,

| This option represents 2 BAU for TRC.

Financial performance

Low NPV
Low upfront capit

High residual asse lfe.

Complements or reduces existing capital program.

Does not require investment that will become sunk costs
Potentialreduction in cost due to price/cost sensitvities.

case.

the Base

Funding armangements

<62M/ML TRC funding s required.

Funding would expected to be solelyfrom TRC.

performance

Can be used as a drought supply, but not entirely relable (ie.
indwat

water.

Requlatory

12-24 months approval timeframe.

outside of currently agreed drought conitions

ith t

Reliabiity

Minor negative influence on criteria

TRC

sources.

from exsting

L0S objectives met or exceeded.
|All service standards met or exceeded.

Low isk of detrimental response to sensitivites (demand,
energy price, etc).

Resiient to system peaks.

floods, bushires, etc).
|Adaptable operating strategy.

Capable of dealing with higher demands (e.g. additional source:
[water, capacity available).

Suitable for longer planning horizons.

| This option meets all LOS objectives

bility

[This option uses existing assets.

Other

Compatibility with
Warwick Supply

Possible with further augmentation

further alocation

rom Sequater.




