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1 Purpose

The purpose of this report is to outline the results of the assessment, from a water
supply security perspective for South East Queensland (SEQ) over the short and
long term, of possible scenarios for lowering of Wivenhoe Dam below the deemed full
operating supply level (i.e. 100 percent dam level for water supply purposes). The
effects of temporarily lowering the full supply level of Baroon Pocket and Hmze Dams
were also assessed.

For the purpose of this report, the short term is defined as the period over the next 5
years where the supply security may be impacted by any proposed temporary
lowering of the dam operating level over the 2011 wet season. Long term is defined
as permanent measures that may impact water security over the next 50 years.

It is emphasised that these are only scenarios and are meant to provide information
for the consideration of any temporary measure over the 2011 wet season.

This assessment does not deal with the environmental, social and economic impacts

of the dam operating levels in relation to flood mitlgatlon to downstream properties
and infrastructure. .

2 Background

Major flooding occurred in the Bri bal atchment on 13 January 2011.

This resulted in the Brisbane River | ak‘i?f“g at 4.46m at the Port Office in Brisbane
City and causing extensive  damage to properties and businesses throughout the
catchment. The 2011 flood was ut 1m lower than the 1974 Flood event of 5.45m
at Port Office, Brisbane City. However, the social and economic impacts are much
more significant given the building and business developments in the catchment over
the last 37 years. Flood rebuilding is currently estimated to cost about $5B.

The Minister for Natural Resources, Mines and Energy and the Minister for Trade has
written to the Commissioner on 20 January 2011, requesting the Queensland Water
Commission provide all necessary assistance fo Seqwater in their review of the
operation of Wivenhoe and Somerset Dams,

3 Role of Queensiand Water Commission

3.1 Background/Context

The Queensland Water Commission (the Commission) is responsible for providing
advice to the Minister on matters relating to water supply and demand management
for water for SEQ. A key function of the Commission is to provide advice on the
desired Levels of Service (LOS) for water supplied to SEQ.

The SEQ Water Strategy defines the LOS objectives as relating to the expected
frequency, duration and severity of restrictions during future droughts. The LOS

D/11/001976 2
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4 Short Term Impacts

4.1 Determine the volume of release (or dam level) which may be
accommodated within the Brisbane River system LOS yield
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The SEQ Water Strategy notes that the Brisbane River system (Wivenhoe, Somerset ’
and Gold Creek dams, Lake Manchester and Mt Crosby Weir) provides an average
contribution of 256,300 ML/annum to the LOS Yield. This represents about 47% of

the total LOS system vyield for SEQ.

ot
AN R Y

The metered demand from the Brisbane River system from 1 July 2010 to 31
December 2010 is about 51,400ML. This equates to about 102,800 ML/annum.

Thus, there may be potential to release about 150,000 ML/a or about 13% capacity
of the full supply volume (FSV) of Wivenhoe Dam based on the Storage Capacity
data provided in Appendix A. These calculations and conclusion are premised on
the current high volumes of water in the remaining SEQ water storages, and the
assumption that this stored water could be readily accessed to meet the region’s
demands.

4.2 Determine the volume of release (or dam level) which can be
accommodated in accordance with the SOP for the SEQ region as a
whole (for discussion) '

Figure 1 shows the daily production rate of water for all of SEQ, since January 2009.
As expected, there are some daily variations due to factors such as climatic
conditions but over these two years the volume of production was about 680
megalitres per day (ML/day) or about 250,000 ML/annum.

D/11/001976 4
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4.3 Use the SEQ Regional Water Balance Model (Wathnet Model) to
assess the SOP risk criteria

The modelling conducted for this report was carried out using the Wathnet Model’
which assesses the likelihood of reaching particular water storage volumes. Under
the current operating arrangements and policies, the volumes® of interest are:
» 60% of the Grid 12 volume, when full desalination production is triggered; and
s 40% of the Grid 12 volume, when full production of purified recycled water
from the Western Corridor Recycled Water Project is triggered, to augment
water supplies in Wivenhoe Dam and medium level restrictions would be
introduced. :

The Grid 12 storages and their corresponding capacities are provided in Appendix B.

Table 1 presents the scenarios modelled. Five scenarios were considered involving a
reduction in water level at Wivenhoe Dam. The fifth scenario includes a reduction at
Hinze and Baroon Pocket Dams. This allows an assessment of the sensitivity to the
security of supply should there be a need to also reduce the full operating levels in
the Sunshine Coast (Baroon Pocket Dam) and:Gold:Coast (Hinze Dam).

The key assumptions adopted for these runs wi

Simulations start in January 2011 2.
Reduced initial levels of Wivenho
{Scenarios 1-4) and all other §térag

+ Reduced levels of Wiven m, Baroon Pocket and Hinze Dams to 50%
capacity and all othier storag ere set at 100% initially (Scenario 5)

« Northern Pipeline Interconnector Stage 2 excluded

« Demand used corresponds to:permanent water conservation measures, in
particular, 200 litres perb'__ fson per day for residential use (November 2010
Bulk Price Review) '

» Medium series population growth consistent with SEQ population forecasts

* No desalination above 60% Key Grid 12 Storages

+ Full desalination below 60% Key Grid 12 Storages

n t0.87%, 75%, 70% and 50% capacity
gre set at 100% initially.

The scenarios do not consider day-to-day operational matters.

! Wathnet Model refers to the Generalised Water Supply Headworks Simulation using
Network Linear Programming Model.

D/11/001976 6
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Table 2: Results of risk criteria

Period | SOP Scenarios
Criteria (Wivenhoe/Baroon Pocket/Hinze capacities)
1 2 3 4 5

(87/100/100) | (75/100/100) | (70/100/100) | (50/100/100) | (50/50/50)
Probability of reaching 40% Grid 12 Storage Volume
1 year | <0.2% <0.01% <0.01% <0.01% <0.01% <0.01%
5year | <5% 0.09% 0.15% 0.20% 0.31% 0.49%
Probability of reaching 30% Grid 12 Storage Volume
3 year | <0.5% <0.01% <0.01% <0.01% <0.01% 0.01%
S5year | <1% <0.01% <0:01% <0.01% 0.03%

<0.01%

From the above analysis, all scenarios 1 to 5 in Table 2 pass the SOP risk criteria.

While this means that risk associated with.the short term security of supply is

acceptable, the consequences of each scenario with respect to other factors would
need to be examined — see Section 4.3.

4.4

Implications of each scenario

Table 3 provides a general framework for the assessment of the consequences of
each scenario based on the following criteria for the short, intermediate and long
term periods:

o Security of supply - involves examining the sufficiency, LOS yield, and demand
and supply balance

e Levers —these are some of the factors that could be reviewed to optimise the
security of supply such as Levels of Service specification, government policies
and assumptions

e Inputs — these are some of the input factors which could be impacted e.g.

allocation, demand and supply

o Pricing — some of the scenarios may impact upon the current Price Path 2010-12
that has been established.

The following observations are made and this is reflected in Table 3:

D/11/001976
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4.5 Forecast the probability of key Grid 12 storages level over the next 5 years

To forecast the probability of the Grid 12 storages reaching a certain level, the Wathnet
Model was used, based on stochastic data generation for 117 years of historical information.

Figure 2 shows the forecast storage level for the Grid 12 (key water grid storages) for
Scenario 4 (as described in Section 4.2) with Wivenhoe drawn down to 50% and the rest of
the storages at 100% at the start of the simulation in January 2011. (Note: The plots for
Scenarios 1 — 3 would show higher storage levels than those shown in Figure 2).

In this scenario:

o there is a 95% probability that the combined Grid 12 dam levels remain above 60% over
the next 5 years;

o there is a 99.9% probability that the Grid 12 level remains over 40% for the next 4 years;
and

o there is a 50% probability that the combined Grid 12 dam levels will climb back to 80%
and remain at this level for the remainder of the 5 year period.

Figure 2: Scenario 4 with Wivenhoe Dam drawn down to 50% - forecast combined dam
level Grid 12 showing probabilities of exceedance
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4.6 S:mulated storage behaviour of Grid 12 storages over the next 6 years
using three inflow scenarios (using Waspp Model?)

The purpose of these simulations was fo assess the potential behaviour of the Grid 12
storages over the next 6 years using three infiow scenarios (or cases) based on probability of
combined inflows into the storages. For all inflow scenarios, Wivenhoe Dam was assumed to
be initially at 75% capacity.

There are various methodologies that could be used for the selection of inflow sequences.
For the purpose of this work, it is considered necessary to test scenarios covering a period of
relative wet, average inflow and the driest years. The annual inflows for the Grid 12 storages
from 1890 to 2007 were used in the analysis. Table 5 provides the scenarios corresponding
to the 30% (wet), 50% (average) and 100% (dry) exceedance probabilities® based on 6 years
of cumulative inflow sequence.

The worst 6 years of inflows (100% exceedance probability) was found to correspond to the
most recent drought on record from 2001 to 2006 shown in Case 3 (Table 5).

Table 5: inflow scenarios assessed

10,193,300

2 50% 7,243,300

3 100% Jan 2001 ~ 2,752,000
Dec 2006

The assumptions adopted in the modelling were:

o 75% initial storage volume at Wivenhoe Dam (all other storages at 100% full) - or Grid
12 storages at 86% capacity

s Demands based on November 2010 Bulk Price Path — commences with current
consumption and increases to a residential 200 litres/person/day by 2018

2 Waspp Model refers to Water Supply Predictive Pianning Model, QWC.
® The exceedance probability is the percentage probabilty of a 6 years of cumulative inflows being

equalled or exceeded. For example, the exceedance probability of the Jan 2001-2006 inflows is 100%
- as this volume of inflow is always exceeded (100%) based on the previous record.

D/11/001976 14
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The simulated storage level behaviour of Wivenhoe Dam for the three inflow scenarios is

indicated in Figure 5. As expected the simulated level for Wivenhoe Dam reduces

significantly due to the worst inflow sequence (drought). With the other two inflow scenarios,
Wivenhoe Dam recovers within about 3 years.

Figure 5: Simulated Wivenhoe Dam storage levels for 3 inflow scenarios/cases
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5 Long Term Impacts - assessment of the potential impact on the
LOS Yield (using Wathnet Model)

To assess the impact on the LOS yield if Wivenhoe Dam was operated at a reduced water
supply capacity, over a long term or permanently, two scenarios involving a 10% and 25%
reduction from full supply level were investigated.

This assessment is carried out for completeness only and does not suggest that the dams be
operated permanently with a reduced full supply level.

The Regional Water Security Program for SEQ establishes the desired LOS objectives
which form a basis for the SEQ Water Strategy and are implemented through the System
Operating Plan. These objectives provide a long term security of water supply and are
defined as the:

* desirable maximum frequency, duration and severity of water restrictions

s the average amount of water per person that must be supplied in normal times.

These objectives are used to determine the Level of Serwce (LOS) Yield. The LOS Yield is
used, along with the projected demands, to ensure that g equate initiatives are in place to
meet demand in the future. ) >

__ to dellver) is assessed to be 485,000

The LOS Yield for the 2010 Infrastructure (ca <
iding 125 ML/day and PRW at 142

ML/a. This assumes that the desalination ptan
ML/day.

To assess the impact on the lohg term LO Y?éld, the Wathnet Model was used.

This assessment was based on the following assumptions*:

e 2010 infrastructure, prior to the full operation of Wyaralong Dam and Hinze Dam
Stage 3

¢ PRW production at 52,000 ML/a (142 ML/day) and supplies 34,950 ML/a (96 ML/day)
to industry

o Desalination production at 46,000 ML/a (125 ML/day)

5.1 Results — 10% reduction on Full Supply Volume for Wivenhoe Dam

The LOS Yield for the 2010 Infrastructure (capacity to deliver) is assessed to be 485,000
ML/a.

* The Wathnet modelling scenarios were based on the model set up used in the preparation of the
SEQ Water Strategy.

D/11/001976 18
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5.2 Results — 25% reduction on Full Supply Volume for Wivenhoe Dam

There is a significant reduction in the LOS yield of 30,000 ML/annum with a scenario where
Wivenhoe Dam was operated at 25% lower than the Full Supply. The LOS yield has reduced
from 485,000 ML/annum to 455,000 ML/annum.

Figure 6 shows that new infrastructure would need to be brought forward by about 5 years to
about 2021 from 2026 under the medium population growth series.

Figure 6: LOS Yield-comparison
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Appendix A - Wivenhoe Dam Storage Capacity Data
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