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7.5 Five Yearly Review

Prior 1o the expiry of the approval period, Seqwater must review the Manual pursuant 1o
provisions of the Act. The review is to take into account the continued suitability of the
communication network and the flood monitoring and forecasting system, as well as hydrological
and hydraulic engineering assessments of the operational procedures.
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8§ WIVENHOE DAM FLOOD OPERATIONS

8.1 Introduction

Wivenhoe Dam is capable of being operated in a number of ways to reduce flooding in the
Brisbane River downstream of the dam, depending on the origin, magnitude and spatial extent of
the flood. Maximum overall flood mitigation effect will be achieved by operating Wivenhoe
Dam in conjunction with Somerset Dam.

The reservoir volume above FSL of EL 67.0 is available as temporary flood storage. How much
of the available flood storage compartment is utilised, will depend on the initial reservoir level
below FSL, the magnitude of the flood being regulated and the procedures adopted.

Splityard Creek Dam is part of the overall Wivenhoe Area Project and it forms the upper pumped
storage for hydro power generation. Splityard Creek Dam impounds a volume of 28,700 ML at
FSL (EL 166.5). This volume can be emptied into Lake Wivenhoe within 12 hours and this
water can affect the level in Wivenhoe Dam by up to 300mm when Wivenhoe Dam is close to
FSL. Operation of the power station and release of water from Splityard Creek Dam to Lake
Wivenhoe is outside the conirol of Seqwater, but should be considered when assessing the
various trigeer levels of Wivenhoe Dam.

8.2 Flood Release Infrastructure

Radial Gates and an Auxiliary Spillway are the primary infrastructure used to release water
during flood events at Wivenhoe Dam. The arrangement of the Radial Gates is shown in the
diagram below:
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In addition to the five radial gates, the auxiliary spillway was constructed in 2005 as part of an
upgrade io improve flood adequacy of this storage. The auxiliary spillway consists of a three bay
fuse plug spillway at the right abutment. In association with other works constructed at the dam,
this gives the dam crest flood an AEP of approximately 1 in 100,000. Another one bay fuse plug
spillway may be constructed at Saddle Dam Two in the future.

Pertinent information about the auxiliary spillway, including the initiation level for the specific
bays is given in the following table.

AUXILIARY SPILLWAY - FUSE PLUG DETAILS

The arrangement of the Auxiliary Spillway is shown in the diagram below.
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8.3 Initial Flood Control Acfion

Once a Flood Event is }ieclarcd, an assessment is to be made of the magnitude of the Flood
Event, including:

¢ A prediction of the maximum storage levels in Wivenhoe and Somerset Dams.

s A prediction of the peak flow rate at the Lowood Gauge excluding Wivenhoe Dam
releases. ~

¢ A prediction of the peak flow rate at the Moggill Gauge excluding Wivenhoe Dam
releases.

The spillway gates are not to be opened for flood control purposes prior to the reservoir level
exceeding EL 67.25.
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84 Flood Operations Strategies

There are four strategies (W1 to W4) used when operating Wivenhoe Dam during a flood event
as outlined below. These strategies are based on the Flood Objectives of this manual. As
outlined in Section 3, the objectives, listed in descending order of importance, are as follows:

¢ Ensure the structural safety of the dams;

+ Provide optimum protection of urbanised areas from inundation;

» Minimise disruption to rural life in the valleys of the Brisbane and Stanley Rivers;
» Retain the storage at Full Supply Level at the conclusion of the Flood Event.

¢ Minimise impacts to riparian flora and fauna during the drain down phase of the Flood
Event.

Within any strategy, consideration is always given to these objectives in this order, when making
decisions on dam releases.

The strategy chosen at any point in time will depend on the actual levels in the dams and the
following predictions, which are to be made using the best forecast rainfall and stream flow
information available at the time:

» Maximum storage levels in Wivenhoe and Somerset Dams.
e Peak flow rate at the Lowood Gauge (excluding Wivenhoe Dam releases).

¢ Peak flow rate at the Moggill Gauge (excluding Wivenhoe Dam releases).

Strategies are likely to change during a flood event as forecasts change and rain is received in the
catchments. It is not possible to predict the range of strategies that will be used during the course
of a flood event at the commencement of the event, Strategies are changed in response to
changing rainfall forecasts and stream flow conditions to maximise the flood mitigation benefits
of the dams.

When determining dam outflows within all strategies, peak ontflow should generally not exceed
peak inflow, A flowchart showing how best to select the appropriate strategy to use at any point
in time is shown below:
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WIVENHOE FLOOD STRATEGY FLOW CHART
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Strategy W1 - The Primary Consideration is Minimising
Disruption to Downstream Rural Life

» Wivenhoe Storage Level predicted to be less than
68.50 m ABD

Maximum release predicted to be less than 1,900 m’/s
¢ The primary consideration is minimising disruption

! : to downstream rural life |

Conditions

The intent of Strategy W1 is to not to submerge the bridges downstream of the dam
prematurely (see Appendix I). The limiting condition for Strategy W1 is the submergence
of Mt Crosby Weir Bridge that occurs at approximately 1,900 m*/s.
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For situations where flood rains are occurring on the catchment upstream of Wivenhoe Dam and
only minor rainfall is occurring downstream of the dam, releases are to be regulated to limit, as
much as appropriate in the circumstances, downstream flooding.

The following strategies require a great deal of control over releases and knowledge of discharges
from Lockyer Creek. In general, the releases from Wivenhoe Dam are controlled such that the
combined flow from Lockyer Creek and Wivenhoe Dam is less than the limiting values to delay
the submergence of particular bridges. The diagram above shows the location of the impacted
bridges and the approximate river flow rate at which they are closed to traffic.

Strategy WIA  Twin Bridges, Savages Crossing and Colleges Crossing

Lake Level greater than 67.25 m AHD
[Maximum Release 110 m?/s]

Firstly, endeavour to maintain Twin Bridges trafficable by limiting the combined flows from
Wivenhoe Dam and Lockyer Creek to a maximum of 50 m*/s.

Once Twin Bridges is closed to traffic, endeavour to maintain Savages Crossing trafficable by
limiting the combined flows from Wivenhoe Dam and Lockyer Creek to a maximum of 110 m*s.

Once Savages Crossing is closed to traffic, endeavour to maintain College’s Crossing trafficable
by limiting the combined flows from Wivenhoe Dam and Lockyer Creek to a maximum of 175
m?/s. Note that College’s Crossing can be impacted by tidal influences.

When the flood event subsides, all gates are to be closed when the dam achieves FSL in
accordance with Section 8.5.

Strategy W1B  College’s Crossing and Burtons Bridge

Lake Level greater than 67.50 m AHD
[Maximum Release 380 m/s]

No-consideration is given to maintaining Twin Bridges or Savages Crossing open.

Endeavour to maintain College’s Crossing trafficable by limiting the combined flows from
Wivenhoe Dam and Lockyer Creek to a maximum of 175 m’/s.

Once College’s Crossing is closed to traffic, endeavour to maintain Burtons Bridge trafficable by
limiting the combined flows from Wivenhoe Dam and Lockyer Creek to a maximum of 430 m®/s.
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Strategy WI1C  Burtons Bridge and Kholo Bridge

Lake Level greater than 67.75 m AHD
[Maximum Release 500 m?/s]

No consideration is given to maintaining College’s Crossing open.

Endeavour to maintain Burtons Bridge trafficable by limitin§ the combined flows from
Wivenhoe Dam and Lockyer Creek to 2 maximum of 430 m™/s.

Once Burtons Bridge is closed to traffic, endeavour to maintain Kholo Bridge trafficable by
limiting the combined flows from Wivenhoe Dam and Lockyer Creek to a maximum of 550 m/s.

Strategy WID  Kholo Bridge and Mt Crosby Weir Bridge

Lake Level greater than 68.00 m AHD
[Maximum Release 1900 m’/s]

No consideration is given to maintaining Burtons Bridge open.

Endeavour to maintain Kholo Bridge trafficable by limiting the combined flows from Wivenhoe
Dam and Lockyer Creek to a maximum of 550 m’/s.

Once Kholo Bridge is closed to traffic, endeavour to maintain Mt Crosby Weir Bridge trafficable
b}; limiting the combined flows from Wivenhoe Dam and Lockyer Creek to a maximum of 1900
mls.

Strategy W1E Mt Crosby Weir Bridge and Fernvale Bridge

Lake Level greater than 68.25 m AHD
[Maximum Release 1900 m?/s]

No consideration is given to maintaining Kholo Bridge open.

Endeavour to maintain Mt Crosby Weir Bridge trafficable by limiting the combined flows from
Wivenhoe Dam and Lockyer Creek to a maximum of 1900 m'/s.

Once Mt Crosby Weir Bridge is closed to traffic, endeavour to maintain Fernvale Bridge
trafficable by limitin§r the combined flows from Wivenhoe Dam and Lockyer Creek to a
maximum of 2000 m’/s.

If the level reaches EL 68.5 m AHD in Wivenhoe Dam, switch to Strategy W2
or W3 as appropriate,
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Strategy W2 - Strategy W2 is a Transition Strategy where the
primary consideration changes from Minimising
Impact to Downstream Rural Life to Protecting
Urban Areas from Inundation.

Conditions ¢ Wivenhoe Storage Level predicted to be between
68.50 and 74.00 m AHD

¢ Maximum Release predicted to be less than
3,500 m*/s

e This is a transition strategy in which the primary
consideration changes from minimising disruption
to downstream rural life to protecting urban areas
from inundation

« Lower level objectives are still considered when
making decisions on water releases. Objectives are
always considered in order of importance

The intent of Strategy W2 is limit the flow in the Brisbane River to less than the naturally
occurring peaks at Lowood and Moggill, while remaining within the upper limit of non-
damaging floods at Lowood (3,500 m’/s). In these instances, the combined peak river flows
should not exceed those shown in the following table: :

LOCATION | TARGET MAXIMUM FLOW IN THE BRISBANE RIVER

Lowood The lesser of:
s the natural peak flow at Lowood excluding Wivenhoe Dam releases, and;

*  3,500mYs.

Moggill The ltesser of:

» the natural peak flow at Moggill excluding Wivenhoe Dam releases, and;

o 4,000mYs.
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Strategy W3 — The primary consideration is Protecting Urban
Areas from Inundation

Conditions e Wivenhoe Storage Level predicted to be between
68.50 and 74.00 m AHD

¢ Maximum Release should not exceed 4,000 m*/s
The primary consideration is protecting urban
areas from inundation

e Lower level objectives are still considered when
making decisions on water releases. Objectives are
always considered in order of importance

The intent of Strategy W3 is to limit the flow in the Brisbane River at Moggill to less than
4000 m?/s, noting that 4000 m*/s at Moggill is the upper limit of non-damaging floods
downstream. The combined peak river flow targets for Strategy W3 are shown in the
following table. In relation to these targets, it should be noted that depending on natural
flows from the Lockyer and Bremer catchments, it may not be possible to limit the flow at
Moggill to below 4000 m/s. In these instances, the flow at Mogglll is to be kept as low as
possible. _ :

S0Q.001.001.4121

TIMING TARGET MAXIMUM FLOW IN THE
BRISBANE RIVER

Prior to the naturally oceurring peak at Moggill The flow at Moggill is to be minimised.

(excluding Wivenhee Dam releases).

After the naturally occurring peak at Moggill The flow at Moggill is to be lowered to

(excluding Wivenhoe Dam releases). 4,000m’/s as soon as possible.
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Strategy W4 — The primary consideration is Protecting the
Structural Safety of the Dam

Conditions * Wivenhoe Storage Level predicted to exceed
74.00m AHD.
No limit on Maximum Release rate
The primary consideration is protecting the
structural safety of the dam

* Lower level objectives are still considered when
making decisions on water releases. Objectives are
always considered in order of importance

The intent of Strategy W4 is to ensure the safety of the dam while limiting downstream
impacts as much as possible.

This strategy normally comes into effect when the water level in Wivenhoe Dam reaches 74.0 m
AHD. However the Senior Flood Operations Engineer may seek to invoke the discretionary
powers of Section 2.8 if earlier commencement is able to prevent triggering of a fuse plug,

Under Strategy W4 the release rate is increased as the safety of the dam becomes the priority.
Opening of the gates is to occur generally in accordance with the requirements of Section 8.6,
until the storage level of Wivenhoe Dam begins to fall.

There are no restrictions on gate opening increments or gate operating frequency once the storage
level exceeds 74.0 AHD, as the safety of the dam is of primary concern at these storage levels.
However the impact of rapidly increasing discharge from Wivenhoe Dam on downstream reaches
should be considered when determining gate opening sequences.

Strategy W4A — No Fuse Plug Initiation Expected

Lake Level between 74.0 and 75.5 m AHD
[No Maximum Release]

Strategy 4A applies while all indications of the peak flood level in Wivenhoe Dam are that it will
be insufficient to trigger operation of the first bay of the fuse plug by reaching 75.5 m AHD.

Gate openings are generally to occur at the minimum intervals and sequences as specified in
Section 8.6 until the storage level of Wivenhoe Dam begins to fall. However, to protect the
safety of the dam, minimum opening intervals can be reduced and gate opening sequences can be
modified.
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Strategy W4B — Fuse Plug Initiation Possible

Lake Level greater than 75.5 m AHD
[No Maximum Releasc]

Strategy W4B applies once indications are the peak flood level in Wivenhoe Dam mey exceed
EL75.5 and trigger the fuse plug under normal operations. Two scenarios are possible under this
strategy. The first scenario is where it may be possible to prevent fuse plug initiation by early
opening of the gates. The second scenario is where fuse plug initiation cannot be avoided. The
actions associated with these scenarios are contained in the following table:
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8.5 Gate Closing Strategies

In general, gate closing commences when the level in Wivenhoe Dam begins to fall and is
generally to occur in the reverse order to opening. The final gate closure should occur when the
lake level has returned to Full Supply Level. The following requirements must be considered
when determining gate closure sequences:

s Where possible, total releases during closure should not produce greater flood levels
downsiream than occurred during the flood event.

e The maximum discharge from the dam during closure should generally be less than the
peak inflow into Wivenhoe Dam experienced during the event. The discharge from
Wivenhoe Dam includes discharge from triggered fuse plugs, gates, regulator cone
dispersion valve and hydro release.

s If, at the time the lake level in Wivenhoe Dam begins to fall, the combined flow at
Lowood is in excess of 3,500 m’/s then the combined flow at Lowood is to be reduced to
3,500 m’/s as quickly as practicable.

» The aim should always be to empty stored floodwaters stored above EL 67.0m within
seven days after the flood peak has passed through the dams. However, provided a
favourable weather outlook is available, this requirement can be relaxed for the volume
between EL 67.0m and EL 67.5m, to obtain positive environmental outcomes.

s If the flood storage compartments of Wivenhoe Dam and Somerset Dam can be emptied
within sg.ven days, the maximum flow in the Brisbane River at Lowood should not exceed
3,500 m/s.

¢ To minimise the stranding of fish downstream of the dam, final closure sequences should
consider Seqwater policies relating to fish protection at the dam. :

There may be a need to take into account base flow when determining final gate closure. This
may mean that the Iake level temporarily falls below Full Supply Level to provide for a full dam
at the end of the Flood Event.

8.6 Gate Operation Sequences
Radial Gate Opening Operations

When dam outflows are less than 4,000 m®/s, rapid opening of the radial gates can cause
undesirable rapid rises in downstream river levels. Accordingly, when dam outflows are less
than 4,000 m%/s, the aim in opening radial gates is to operate the gates one at a time at intervals
that will minimise adverse impacts on the river system. The table below shows the target
minimum interval for gate operations in these circumnstances. This target interval can be reduced
if the gates are st risk of being overtopped or the safety of the dam is at risk.
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TARGET MINIMUM INTERVAL FOR RADIAL GATE OPENING
(DOWNSTREAM RIVER FLOWS < 4000 m’/s)

OPERATION | TIME INTERVAL BETWEEN
SUCCESSIVE OPENING OF
INDIVIDUAL GATES
(mins)
| Radial Gate opening of 500 mm 10 |

When dam outflows exceed 4,000 m*/s, the impact of rapid gate openings on downstream water
levels is reduced due to the already elevated river levels. Under these circumstances, the safety
of the dam will generally be of primary concern and therefore there are no minimum gate
opening intervals in these circumstances.

Under extreme circumstances, the mechanical capability of the radial gate operating system
provides the facility to open each radial gate more than five metres within a one hour period.
Accordingly, unless a mechanical breakdown is experienced, physical gate opening capability in
unlikely to be a constraint in meeting projected outflow targets.

Radial Gate Closing Operations

When dam outflows are less than 4,000 m’/s, rapid closure of the radial gates can cause adverse
impacts to the river system. Accordingly, when dam outflows are less than 4,000 m*/s, the aim in
closing radial gates is to operate the gates one at a time at &n interval that will minimise adverse
impacts on the river system as outlined in the table below.

TARGET MINIMUM INTERVAL FOR RADIAL GATE CLOSURE

OPERATION TIME INTERVAL BETWEEN
SUCCESSIVE CLOSING OF
INDIVIDUAL GATES
(mins)
Radial Gate closure of 500 mm 20

When dam outflows exceed 4,000 m*/s, the impact of rapid gate closings is reduced due to the
already elevated river levels. However, given that the safety of the dam is unlikely to be at risk if
decisions are made to close radial gates, the target of operating the gates one ata time in
accordance with the time interval shown in the above table remains.

Rapid closure of radial gates is permissible however, when there is a requirement to preserve
storage or to reduce downstream flooding. When determining gate closure sequences,
consideration should also be given to following the calculated natural recession of the flood in
the river to aim to ensure that the recession impacts are not greater than those that would have
been experienced had the dam not been constructed.
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Protection of the Spillway Walls

The flip bucket spillway is designed to control the discharge from the reservoir and to dissipate
the energy of the discharge. The flip throws the discharge clear of the concrete spillway
structures and into a plunge pool where the energy is dissipated by turbulence. Under non-
symmetric flow conditions or when Gates 1 and 5 are not operating, the discharge jet may *
impinge on the walls of the plunge pool. As these walls have been excavated into erodible
sandstone rock, this impingement may cause non-predictable erosion. Upstream migration of this
erosion is to be avoided. This can be achieved by operating Gates 1 and 5 to deflect the
discharge away from the walls of the plunge pool.

Therefore in operating the spillway, the principles to be observed in order of priority are:

6] The discharge jet into the plunge pool is not to impinge on the right or left walls of
the plunge pool.

(ii))  The flow in the spillway is to be symmetrical.

Normal Gate Operation Sequences

Under normal operation, only one gate is to be opened at any one time and the sequences shown
in the table below are to be adopted. Generally gates are operated in the order of 3,2,4,1,5.
Variations are allowed at any time to protect the structural safety of the dam.

It should also be noted that:

* (ates are numbered 1 to 5 from the left bank looking downstream
* Flow in spillway to be as symmetrical as possible.

RADIAL GATE OPENING SEQUENCES
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During the initial opening or final closure sequences of gate operations it is permissible to replace
the discharge through a gate by the immediate opening of a regulator valve (or the reverse
operation). This allows for greater control of low flows.

Gate Failure or Malfunction Procedures

Gate operating procedures in the event of equipment failure are contained in Appendix G. If one
or more gates are inoperable during the course of the flood event, the gate openings of the
remaining gates are to be adjusted to provide the required discharge from the dam. These
adjustments should ensure that:

e The impact of the flow on the sidewalls of the plunge pool should be minimised, and

s The flow in the spillway is as symmetrical as practicable.

Radial Gate Turbulence Considerations

Unless in the process of lifting the gates clear of the flow, the bottom edge of the radia) gates
must always be at least 500 millimetres below the release flow surface. Having the bottom edge
of the gates closer to the reléase flow surface than 500 millimetres may cause unusual turbulence
that could adversely impact on the gates. This procedure has never been undertaken in practice
and should be observed closely when being undertaken. Variations to the procedure are allowed
to protect the structural safety of the dam.

Lowering Radial Gates that have been lifted Clear of the Release Flow

When lowering radial gates that have been lifted clear of the release flow, the bottom edge of the
gates must be lowered at least 500 millimetres into the flow. Lowering gates into the release
flow less than this amount may cause unusual turbulence that could adversely impact on the
pates. This procedure has never been undertaken in practice and should be observed closely
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when being undertaken. Variations to the procedure are allowed to protect the siructural safety of
the dam.

8.7 Modification to Flood Operating Procedures if a Fuse Plug Triggers

Where the operation of a fuse plug spillway bay has been triggered, the flood operation
procedures are to be modified such that:

s The discharge from the triggered fuse plug is to be taken into account when determining
total flood releases from the dam;

s The gates are to be operated, to the extent possible, so that the same discharge restrictions
apply as would have if the fuse plug embankment was intact.

8.8 Moedification to Flood Operating Procedures if a subsequent flood event occurs
prior to the reconstruction of Triggered Fuse Plugs

Where the operation of any or all of the fuse plug spillway bays has been triggered and a flood .
event ocours before the fuse plug can be reinstated, the flood operation procedures are to be
modified such that:

e The discharge from the triggered fuse plug is to be taken into account when determining
total flood releases from the dam;

* The gates are to be operated, to the extent possible, so that the same discharge restrictions
apply as would have if the fuse plug embankment was intact.

¢ Discharge from the Auxiliary Spillway will occur before the Gate Trigger Level of EL
67.25 m AHD. This flow should be taken into account when applying the flood operation
strategies relevant to the low level bridge crossings.
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9 SOMERSET DAM FLOOD OPERATIONS

9.1 Introduction

Somerset Dam is capable of being operated in a number of ways to regulate Stanley River floods.
Somerset Dam and Wivenhoe Dam are to be operated in conjunction to optimise the flood
mitigation benefits downstream of Wivenhoe Dam. The arrangement of the Somerset Dam
Radial Gates, Sluice Gates and Regulator Valves is shown in the diagram below. At EL 107.45,
flood waters commerice to flow over the dam crest. To account for this discharge, the dam crest
is assumed to operate as a broad crested weir with a spillway width of 135,33 m:

9.2 Initial Flood Control Action

Once a Flood Event is declared, all radial gates are to be fully opened and all shuice gates and
regulator valves are to be fully closed. An assessment is to be made of the magnitude of the
Flood Event, including a prediction of the maximum storage levels in Wivenhoe and Somerset
Dams.

93 Flood Operations Strategics

There are three strategies used when operating Somerset Dam during a flood event as outlined
below, These strategies are based on the Flood Objectives of this manual. The strategy chosen at
any point in time will depend on predictions of the maximum storage levels in Wivenhoe and
Somerset Dams which are to be made using the best forecast rainfall and stream (low information
available at the time.
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Sirategies are likely 10 change during a flood event as forecasts change and rain is received in the
catchments. It is not possible to predict the range of strategies that will be used during the course
of a flood event at the commencement of the event. Strategies are changed in response to
changing rainfall forecasts and stream flow conditions to maximise the flood mitigation benefits
of the dams.

When calculating the impacts of flood releases from Somerset Dam, the gate opening sequences
outlined in Section 9.5 should be used to determine likely outflow rates from the dam.

A flowchart showing how best to select the appropriate strategy to use at any point in time is
shown below:

SOMERSET FLOOD STRATEGY FLOW CHART

Is Wivenhoe level
likely to exceed its
FSL?

Use Strategy S1

T by chea .:1'.‘_:;':'.":‘;}_\\
Is a Wivenhoe fuse X
plug likely to be Use Strategy S2 J\
initiated ? Y/
e e

Use Strategy S3

The order of operation for opening the sluices under each strategy is LMKNJOIP. Sluices are to
be closed in reverse order of opening. Any inoperable sluices are to be dropped from the opening
or closing sequences.
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Strategy S1 ~ Minimising Impact on Rural Life Upstréam

Conditions . ¢ Somerset Dam Level expected to exceed EL 99.0
and Wivenhoe Dam not expected to reach EL 67.0
(FSL) during the course of the Flood Event

The intent of this strategy is to return the dam to full supply level while minimising the
impact on rural life upstream of the dam. Consideration is also given to minimising the
downstream environmental impacts from the release.

The crest gates at Somerset Dam are raised to enable uncontrolled discharge. The Regulator
Valves and Sluice gates are to be used to maintain the level in Somerset dam below EL 102.0
(deck level of Mary Smokes Bridge). The release rate from Somerset dam is not to exceed the
peak inflow into the dam.

Strategy S2 — Minimise Impacts below Wivenhoe Dam

Conditions ¢ Somerset Dam Level expected to exceed EL 99.0
and Wivenhoe Dam level expected to exceed

EL 67.0 (FSL) but not exceed EL 75.5 (fuse plug
initiation) during the course of the Flood Event.

The intent of this strategy is to maximise the benefits of the flood storage capabilitics of the
dam while protecting the structural safety of both dams. The table below contains the
operating conditions and actions for Strategy S2.
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Strategy 83 - Protect the Structural Safety of the Dam

 Conditions e Somerset Dam Level expected to exceed EL 99.0 |
and Wivenhoe Dam level expected to exceed

EL 75.5 (fuse plug initiation) during the course of
the Flood Event,

n}

The intent of this strategy is to maximise the benefits of the flood storage capabilities of the
dam while protecting the structural safety of both dams.

In addition to the aperating protocols used in Strategy S2, to prevent fuse plug initiation,
consideration can be given to temporary departure from the operating protocols contained in this
strategy under the following conditions:

s The safety of Somerset Dam is the primary consideration and cannot be compromised.

o The peak level in Somerset dam cannot exceed EL 109.7.

9.4 Gate Closing Strategies

In general, gate closing commences when the level in Somerset Dam begins to fall and is
generally to occur in the reverse order to opening. The final gate closure should occur when the
lake Jevel has returned to Full Supply Level. The following requirements must be considered
when determining gate closure sequences: :

* Unless determined otherwise by the Senior Flood Operations Engineer in accordance with
Section 2.8, the aim should be to empty stored floodwaters within seven days after the
flood peak has passed through the dams.

e To minimise the stranding of fish downstream of the dam, fina! closure sequences should
consider Seqwater policies relating to fish protection at the dam.

There may be a need to take into account base flow when determining final gate closure. This
may mean that the lake level temporarily falls below Full Supply Level to prov1de for a full dam
at the end of the Flood Event.
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9.5 Gate Operation Sequences
Intervals between Operations

Releases from Somerset Dam flow directly into Wivenhoe Dam and therefore the downstream
river impact considerations associated with radial gate operations at Wivenhoe Dam, do not
directly apply to Somerset Dam. However, the following minimum intervals should generally be
observed whilst opening and closing regulators, sluices and crest gates at Somerset Dam for flood
mitigation purposes. These intervals have been chosen to minimise any adverse impacts caused
by lake level rises above the junction of the Stanley and Brisbane Rivers.

MINIMUM INFERVALS FOR NORMAL GATE OPERATIONS

ITEM 3 OPENING CLOSING
Regulator Valves 30 mins 60 mins
Sluice Gates (Dam level <EL 100.45) 120 mins 180 mins
Sluice Gates (Dam level > EL 100.45) 60 mins 60 mins
Crest Gates Gates are normally open -
Sluice Gate Operations

The order of operation for opening the sluices under each strategy is LMKNIOIP, Sluices are to
be closed in reverse order of opening. Any inoperable sluices are to be dropped from the opening -
or closing sequences. ’

Regulator Valve Considerations

During the initial opening or final closure sequences of gate operations it is permissible to replace
the discharge through a sluice gate by the immediate opening of one or more regulator valves (or
the reverse operation). This allows for greater control of low flows and enables a smooth
transition on opening and closing sequences.

It must also be noted that the Regulator Valves are not to be operated when the tail water level
below Somerset Dam is above the invert of the valves (68.60 m AHD). Operating the valves
under these circumstances can damage the valves. This requirement can be ignored if the
structural safety of the dam is at risk.
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10 EMERGENCY FLOOD OPERATIONS

10.1 Introduction

While every care has been exercised in the design and construction of the dams, there still
remains a low risk that the dams may develop an emergency condition either through flood
events or other causes. Vigilance is required to recognise emergency flood conditions such as:

e Occurrence of a much larger flood than the discharge capacity of the dam;

» Occurrence of a series of large storms in a short period;

+ Failure of one or more gates during a flood.

s Development of a piping failure through the embankment of Wivenhoe Dam;
» Damage to the dams by earthquake;

= Damage to the dams as an act of war or terrorism;
Responses to these conditions are included in Emergency Action Plans for the dams.

10.2 Overtopping of Dams

Whatever the circumstances, every endeavour must be made to prevent overtopping of Wivenhoe
Dam by the progressive opening of operative spillway gates. The Auxiliary Spillway constructed
at the dam in 2005 gives the dam crest flood an AEP of approximately 1 in 100,000. Another
one bay fuse plug spillway may be constructed at Saddle Dam Two in the future, thereby
increasing this immunity.

Somerset Dam should not be overtopped by flood water, but if Wivenhoe Dam is threatened by

overtopping, the release of water from Somerset Dam is to be reduced at the risk of overtopping
Somerset Dam in order to prevent the overtopping of Wivenhoe Dam.

10.3 Communications Failure

If communications are lost between the Flood Operations Centre and either dam, the officers in
charge at each dam are to adopt the procedures set out below.

Wivenhoe Dam Emergency Procedure
In the event of communications loss with the Flood Operations Centre, the Dam Supervisor at

Wivenhoe Dam is to assume responsibility for flood releases from the Dam. Once it has been
established that communications have been lost, the Dam Supervisor at Wivenhoe Dam is to:-

¢ Take all practicable measures to restore communications and periodically check the lines of
communication for any change;
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o Follow the procedures set out below to deterrnine the relevant magnitude and duration of
releases from Wivenhoe Dam;

¢ Log all actions in the Event Log;
» Ensure the dam is at full supply level at the end of the event;

e Remain in the general vicinity of the dam while on duty.

The radial gate opening sequence is as set out in Table 10.2. Individual sequence steps are
shown against a target storage level. The minimum time intervals between each step in the radial
gate opening sequence are shown in Table 10.1.  Falling behind or being in front of the target
gate openings is permissible when the storage level is less than 74.0 m AHD, but not allowed
when the storage level is greater than 74.0 m AHD. When the storage level is below

74.0 m AHD, the operating intervals shown in Table 10.1 must generally be followed and can be
ignored only to protect the structural safety of the dam.

Where the operation of a fuse plug spillway bay has been triggered, the relevant table contained
in Appendix J is to be substituted for Table 10.2.

TABLE 10.1
MINIMUM INTERVALS BETWEEN OPERATING SEQUENCE STEPS

i MINIMUM MINIMUM
ITEM OPENING CLOSING
" | INTERVAL INTERVAL

Radial Gates (Dam Level <EL 74.0) 10 mins 20 mins
Radial Gates (Dam Level > EL 74.0) No Minimum No Minimum
TABLE 10.2
RADIAL GATE OPENING SEQUENCE STEPS AND TARGET GATE OPENINGS
AGAINST STORAGE LEVEL
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TABLE 10.2 (CONTINUED)

Revisior No: 7 Date: November 2009



S0Q.001.001.4139

Manual of Operatioaal Procedures for Flood Mitigation at Wivenhoe Dam and Somerset Dam 46

TABLE 10.2 (CONTINUED)

Under extreme circumstances, the mechanical capability of the gate operating system allows the
facility to open each radial gate more than five metres within a one hour period. Accordingly,
unless a mechanical breakdown is experienced, physical gate opening capability in unlikely to be
a constraint in meeting projected gate opening targets, However in a loss of communications
scenario, when exireme rises in lake level are being experienced, dam operators will have
difficulty in continually matching minimum gate settings to lake level. Accordingly, in these
circumstances when the dam level exceeds 74.0 AHD, it is permissible to estimate target dam
levels one hour in advance, based on lake level rises in the previous hour and undertake gate
operations on this basis.

In the event of one or more radial gates becoming jammed, the remaining gates are to be operated
to provide the same total opening for a particular storage level, as shown in the Table 10.2. In
these circumstances, gates are generally operated in the order of 3,2,4,1,5, moving through the
sequence shown in the table.

In a loss of communication scenario, the bulkhead gate is only to be used to prevent a situation
occurring which could endanger the safety of the dam. At the end of the event, the full supply
level of the storage is to be achieved.
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