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GLOSSARY
Glossary
In this Manual, save where a contrary definition appears –
“Act” means the Water Supply (Safety and Reliability) Act 2008 (Qld) including any subordinate legislation made under
it and any legislation amending, consolidating or replacing it;
“Actual Lake Level” means the Lake Level at the staff headwater gauge with reasonable adjustments (where possible
made by an engineer) to take into account prevailing conditions;
“AEP” means annual exceedance probability; the probability of a specified event being exceeded in any year;
“AHD” means Australian Height Datum;
“Alternative Procedure” has the meaning set out in Section 4.10;
“Authorisation Request Information” has the meaning set out in Section 4.10;
“Baseflow” means ongoing small flows in rivers and creeks being principally supplied from groundwater (rather than
immediately running off from rainfall). Usually insignificant when peak flows are being evaluated, but can be significant in
evaluating the final shutdown of dam releases at the conclusion of the Flood Event;
“Bureau” means the Bureau of Meteorology;
“Bureau Provided Forecast” or “BPF” means the rainfall forecast provided to Seqwater by the Bureau, that the Bureau
considers to be the most appropriate rainfall forecast to use to calculate future inflows into the Dam and future flows from
the downstream catchments;
“CEO” means the Chief Executive Officer of Seqwater;
“Chief Executive (DNRME)” means the Director-General of DNRME (or any subsequent department that is responsible
for administering the Act);
“Communications Protocol” means the current version of the Communications Protocol for Flood Releases from
Seqwater’s Gated Dams (Wivenhoe Dam, Somerset Dam and North Pine Dam);
“Dam” means North Pine Dam;
“Dam Operator” means a person with the required qualifications, experience and training (set out in Section 2.7) who
has been approved by Seqwater to fulfil the role of a Dam Operator under this Manual. Responsibilities of Dam
Operators are outlined in Section 2.6;
“Dam Safety” means the structural safety of a dam;
“Dam Supervisor” means the designated senior Dam Operator at the Dam. Responsibilities of the Dam Supervisor are
outlined in Section 2.5;
“Design Full Supply Level” or “DFSL” means the level specified in the Pine Valleys Water Supply Scheme Resources
Operations Licence which is EL 39.6 m;
“DEWS” means the former Queensland Department of Energy and Water Supply;
“DNRME” means the Queensland Department of Natural Resources, Mines and Energy (or any subsequent department
that is responsible for administering the Act);
“DSITIA” means the former Queensland Department of Science, Information Technology, Innovation and the Arts;
“Duty Engineer” means either the DSFOE or a Duty Flood Operations Engineer;
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GLOSSARY
“Duty Engineers” means both the DSFOE and all Duty Flood Operations Engineers;
“Duty Flood Operations Engineer” means a Flood Operations Engineer (or Senior Flood Operations Engineer) who is
on duty and, whilst on duty, has the responsibilities set out in Section 2.3 of this Manual. For the avoidance of doubt,
more than one Duty Flood Operations Engineer may be on duty at any time;
“Duty Senior Flood Operations Engineer” or “DSFOE” means a Senior Flood Operations Engineer who is on duty
and, whilst on duty, has the responsibilities set out in Section 2.2 of this Manual.
“EL” means elevation in metres Australian Height Datum;
“Emergency Action Plan” or “EAP” means the current Emergency Action Plan for North Pine Dam prepared and
approved in accordance with Chapter 4 Part 1 Division 2A of the Act;
“FFS” means the Flood Forecasting System. The FFS is described in Appendix I;
“Flood Event” means a flood event that commences in accordance with Section 4.3 or Section 7.4c and ends in
accordance with Section 5.2;
“Flood Officer” means a person with the required qualifications, experience and training (set out in Section 2.7) who
has been approved by Seqwater to fulfil the role of a Flood Officer under this Manual. Responsibilities of Flood Officers
are outlined in Section 2.4;
“Flood Operations Centre” means the Centre used by Flood Operations Engineers to manage Flood Events;
“Flood Operations Engineer” means a person with the required qualifications, experience and training (set out in
Section 2.7) who has been approved by Seqwater to fulfil the role of a Duty Flood Operations Engineer under this
Manual;
“Flood Storage Compartment” means the storage volume in the Dam between the Operational Full Supply Level and
the Maximum Flood Storage Level. The Flood Storage Compartment is used for the temporary storage of flood waters
during a Flood Event;
“Gate Operations Model” means a spreadsheet tool used to derive the Release Plan. The Gate Operations Model is
discussed in more detail in Appendix I;
“Gauging Station” means a location at which rainfall and/or water level is measured. Water level is measured in
metres, either in reference to a local datum or Australian Height Datum. Flow in cubic metres per second (m 3/s) can be
inferred using a water level versus discharge rating;
“judged likely” or “judges it likely” means an event or circumstance being, in the professional judgement of a Duty
Engineer, sufficiently certain to occur given the likely consequences associated with any decision which depends upon
the judgement;
“judged unlikely” means an event or circumstance being, in the professional judgement of a Duty Engineer, not
sufficiently certain to occur given the likely consequences associated with any decision which depends upon the
judgement;
“judged very likely” means an event or circumstance being, in the professional judgement of a Duty Engineer, certain
or near certain to occur given the likely consequences associated with any decision which depends upon the judgement;
“Lake Level” means the still water surface elevation in the Dam and when used in this Manual, “Lake Level” shall mean
the Actual Lake Level, unless specifically indicated to the contrary, such as by the use of the prefix “predicted”;
“Manual” or “Manual of Operational Procedures for Flood Mitigation at North Pine Dam” means the current
version of this Manual;
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“Maximum Flood Storage Level” means the defined Lake Level in a Dam above which it is considered that the Dam
structure may fail suddenly and with little warning. The Maximum Flood Storage Level for the Dam is EL 41.7 m;
“Monitoring Network” means the network of rainfall and water level Gauging Stations which provides data in near realtime and enables continuous monitoring of rainfall and stream levels within the Dam catchment. The Monitoring Network
is part of the FFS;
“NPDOS” means the North Pine Dam Optimisation Study;
“NPDOS Report” means the final DEWS North Pine Dam Optimisation Study Report (DEWS, 2014);
“Operational Full Supply Level” or “Operational FSL” or “OFSL” means the level defining the top of the Water
Supply Compartment. The Operational Full Supply Level is determined as follows:
•

If neither a Temporary Full Supply Level nor a Reduced Full Supply Level is in place, then the Operational Full
Supply Level is the Design Full Supply Level;

•

If a Temporary Full Supply Level is in place but no Reduced Full Supply Level is in place, then the Operational
Full Supply Level is the Temporary Full Supply Level;

•

If a Reduced Full Supply Level is in place but no Temporary Full Supply Level is in place, then the Operational
Full Supply Level is the Reduced Full Supply Level;

•

If both a Temporary Full Supply Level and a Reduced Full Supply Level are in place, then the Operational Full
Supply Level is the lower of the two levels.

“Operations Manual” means the Pine Valleys Water Supply Scheme Operations Manual;
“predicted” means, unless the context requires otherwise, the prediction of an event or circumstance made by a Duty
Engineer using the FFS;
“Predicted Peak”, when referring to a Lake Level, means the predicted peak Lake Level that takes into account all the
Dam releases (including operational releases made under the Operations Manual) planned from the Dam that are
contained in the Release Plan;
“Rain on Ground” means rain that has already fallen in the catchment up to the time of the analysis and excludes
rainfall forecasts. The only exception to this occurs when the exceptional circumstances discussed in Section 4.8, point
1 arise;
“Rainfall Forecast” means a prediction of future rainfall provided by the Bureau; see also “Bureau Provided Forecast”
or “BPF”;
“Reduced Full Supply Level” or “Reduced FSL” or “RFSL” means a Lake Level in the Dam reduced by Seqwater
under Section 399B of the Act;
“Release Plan” means the planned releases of water from the Dam approved by the DSFOE in accordance with this
Manual and is used to issue Dam release directives to the Dam Supervisor. The Release Plan is discussed in more
detail in Section 4.4 and Appendix I;
“Senior Flood Operations Engineer” means a person with the required qualifications, experience and training (set out
in Section 2.7) who has been approved by Seqwater to fulfil the role of a DSFOE under this Manual. Only one Senior
Flood Operations Engineer can act in the role of DSFOE at a time;
“Seqwater” means the Queensland Bulk Water Supply Authority trading as Seqwater;
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GLOSSARY
“Temporary Full Supply Level” or “Temporary FSL” or “TFSL” means a Lake Level in the Dam declared by the
Minister under Section 390 of the Act;
“Water Supply Compartment” means the storage volume in the reservoir up to the Operational Full Supply Level.
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PREFACE
Preface
This Flood Mitigation Manual has been approved by the Minister for Natural Resources, Mines and Energy in accordance
with the provisions of the Act.
The Manual contains procedures to be used for releasing water from North Pine Dam during Flood Events. The
procedures aim to balance between preventing structural failure of the Dam, preserving regional water supply security
and providing flood mitigation benefits to communities downstream of the Dam. Consideration is given to public safety
when implementing these procedures.
The Dam on the North Pine River is located within the Pine Basin in South East Queensland. The Dam provides urban
water supply, including drinking water to South East Queensland communities.
History has shown that large flood events impact the Pine Basin, such as that which occurred in 2011. The Dam is not
able to prevent flood damage occurring in urban areas in large flood events.
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INTRODUCTION
1. Introduction
1.1 Purpose
Given the potential significant impact on downstream populations, it is imperative that the Dam is operated during Flood
Events in accordance with clearly defined operational procedures that: prevent structural failure of the Dam; ensure the
Dam’s Water Supply Compartment is full at the completion of a Flood Event; provide flood mitigation benefits to
communities downstream of the Dam; and manage environmental impacts.
This Manual aims to provide sufficient information and guidance to suitably qualified and experienced professional
engineers to allow them to decide how to operate the Dam during Flood Events.
Given the infinite number of flood scenarios which can occur, it is not possible to prescribe too narrowly how decisions
are to be made in all circumstances. Rather, the objectives and procedures in this Manual are designed to guide Flood
Event decision making based on professional judgements by qualified engineers.
In providing guidance for Flood Event operations the Manual makes trade-offs between managing the risks to the
structural safety of the Dam, regional water supply security and the provision of flood mitigation services, but at the same
time has regard to the submergence of bridges, bank slumping, erosion and impacts on riparian flora and fauna. These
procedures have been developed to meet the objectives in Section 3, and also recognise that making decisions to
operate the Dam during Flood Events involves significant uncertainties and therefore a high degree of professional
judgement. These uncertainties exist in the real-time data and forecasts available during a Flood Event, including, in
particular:
•

Rainfall forecasts;

•

Catchment and sub-catchment rainfall estimates;

•

Catchment and sub-catchment run-off estimates; and

•

Water level and rain gauge data collected by the FFS.

The combined effect of the above uncertainties can affect estimates of inflow into the Dam. It is also not possible to
predict all situations and hazards that may arise that can impact on decisions whether and when to make releases from
the Dam and in what manner. Where such situations relate to a specific identifiable threat to public safety, consideration
must be given to actions that will reduce the likelihood of life-threatening impacts and threats to human safety when
applying the Manual’s procedures.

1.2 Application Exclusions
This Manual only applies to releases made from the Dam:
a.

in Flood Events; or

b.

in response to the declaration of a TFSL or application of a RFSL (see Section 7).

Releases made outside of a. and b. above are governed by the Operations Manual. This Manual does however contain
procedures to transition from releases under the Operations Manual to releases made under this Manual.

1.3 Agency Responsibilities
During Flood Events impacting the Dam, agencies have the following responsibilities:
•

Seqwater owns and operates the Dam and manages releases from the Dam;

•

The Bureau provides rainfall and weather forecast information to stakeholder agencies and the public;
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•

Local Governments and Disaster Management Groups provide information to the public on areas likely to be
inundated by flood water;

•

Local Governments and State Agencies close roads and bridges due to flooding.

1.4 Legal Authority
This Manual has been prepared and approved as a Flood Mitigation Manual in accordance with Chapter 4 Part 2 of the
Act.
The operational procedures in this Manual must be used for the operation of the Dam during Flood Events and to release
water in response to a declaration of a TFSL or application of a RFSL.

1.5 Document Control
Appendix A describes the document control procedures used for this Manual.
Only the current version of the Manual is to be used.

1.6 Significant Changes in this Revision
This revision of the Manual contains significant changes to improve its clarity and to account for changes to the Act and
the Water Act 2000 (Qld). The following additional changes have also been made:
•

A new term “Operational Full Supply Level” or “OFSL” is defined solely for the purpose of operations under this
Manual. This follows from Section 399B of the Act permitting a Reduced Full Supply Level to be introduced by the
Dam owner. The term OFSL was introduced to avoid potential confusion between Design Full Supply Level,
Temporary Full Supply Level (declared by the Minister) and Reduced Full Supply Level.

•

The Manual’s objectives have been revised and priorities reordered in accordance with the “North Pine Dam Flood
Operations Review” (Seqwater, 2019).

•

The revised Maximum Flood Storage Level of EL 41.7 m has been incorporated into the operating procedures.

•

An improved system to manage radial gate openings at the Dam has been included. This inclusion has not
significantly changed expected Dam outflow patterns during Flood Events, apart from a small increase in maximum
possible outflow due to a small increase in the size of the maximum gate opening. This increase has slightly
improved the Dam’s resilience to flood overtopping.

This Manual will be reviewed and updated from time to time.
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PROCEDURAL MATTERS
2. Procedural Matters
2.1 Operational Arrangements
Seqwater must ensure that the following operational arrangements are undertaken:
Outside Flood Events:
a.

A log of rainfall and stream height Gauging Station availability is maintained;

b.

The Dam's radial gates and the cone valves are kept in good working order at all times and are not to be removed
from service for maintenance or any other reason without permission from the DSFOE;

c.

The DSFOE is advised when the Dam radial gates and cone valves are returned to service (after being removed
from service in accordance with the point above);

d.

A Senior Flood Operations Engineer is assigned to the role of DSFOE, and at least one Flood Operations Engineer
is assigned to the role of Duty Flood Operations Engineer;

e.

The Duty Engineers are on call on a 24/7 basis; and

f.

Once a Flood Event commences in accordance with Section 4.3, the Flood Operations Centre is mobilised within
two hours so far as is reasonably practicable.

During a Flood Event
a.

A Duty Engineer is on duty at all times in the Flood Operations Centre to direct flood operations at the Dam during
Flood Events;

b.

At least one Flood Officer is on duty at all times in the Flood Operations Centre to assist the Duty Engineer/s during
Flood Events;

c.

A DSFOE is on call at all times during Flood Events, and able to travel to the Flood Operations Centre to assist with
decision making within two hours of being called in so far as is reasonably practicable;

d.

At least two Dam Operators are available to operate the Dam during a Flood Event, one of which is designated the
Dam Supervisor;

e.

Unless communications are lost between the Flood Operations Centre and the Dam, release of water from the Dam
during Flood Events is carried out under the direction of a DSFOE;

f.

When communications are lost between the Flood Operations Centre and the Dam, release of water from the Dam
during Flood Events is to be carried out in accordance with Section 6.3; and

g.

Records of the FFS predicted Lake Levels and stream flows are available and reported on at the conclusion of each
Flood Event.

2.2 Responsibilities of the DSFOE
The responsibilities of the DSFOE are as follows:
Outside Flood Events:
a.

Lead the on-call team in monitoring conditions and carrying out routine flood preparation activities; and

b.

Monitor weather forecasts and catchment conditions, and:
o

if the conditions in Section 4.2 are met, organise the mobilisation of the Flood Operations Centre; and

o

determine when a Flood Event has commenced in accordance with the requirements of Section 4.3.
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During a Flood Event:
a.

Lead the flood operations team on duty in carrying out dam operations under this Manual;

b.

Select the operational strategy in accordance with this Manual;

c.

Approve the Release Plan and direct the operations of the Dam in accordance with this Manual;

d.

Seek authorisation from the Chief Executive (DNRME) to adopt Alternative Procedures and adopt Alternative
Procedures as described in Section 4.10;

e.

Provide a directive to the Dam Supervisor at the Dam near the commencement of the Flood Event to confirm the
OFSL arrangements for the Loss of Communications Procedure in Section 6.3; and

f.

Determine when a Flood Event has ended in accordance with Section 5.2 (Drain Down Strategy).

2.3 Responsibilities of a Duty Flood Operations Engineer
The responsibilities of a Duty Flood Operations Engineer are as follows:
Outside Flood Events:
a.

Monitor weather forecasts and catchment conditions and advise the DSFOE when the conditions in Section 4.3 to
commence a Flood Event are met.

During a Flood Event:
a.

Direct the operation of the Dam in accordance with this Manual and instructions from the DSFOE; and

b.

Follow any direction from the DSFOE in relation to adopting Alternative Procedures, which have been authorised in
accordance with Section 4.10.

A Duty Flood Operations Engineer is to follow this Manual in managing Flood Events and is not to adopt any Alternative
Procedure unless directed by the DSFOE or authorised by the Chief Executive (DNRME).

2.4 Responsibilities of Flood Officers
The responsibilities of a Flood Officer are as follows:
Outside Flood Events:
a.

Undertake routine flood preparation duties, including completion of tasks listed on the handover brief;

During a Flood Event:
a.

Assist the Duty Engineers in undertaking their responsibilities under this Manual.

2.5 Responsibilities of Dam Supervisors
When rostered on duty during a Flood Event at the Dam, the responsibilities of a Dam Supervisor are as follows:
a.

Carry out operations at the Dam in accordance with directions from a Duty Engineer; and

b.

If difficulties are experienced in communications with the Flood Operations Centre, attempt to contact the Flood
Operations Centre using the means listed in Section 6.3.
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c.

In the event of communications loss between the Flood Operations Centre and the Dam, assume responsibility for
flood releases from the Dam, and apply the procedures set out in Section 6.3.

2.6 Responsibilities of Dam Operators
When rostered on duty during a Flood Event at the Dam, the responsibilities of a Dam Operator (who is not the Dam
Supervisor) are as follows:
a.

Assist the Dam Supervisor in undertaking their responsibilities under this Manual.

2.7 Qualifications, Experience and Training of Flood Operations Staff
Qualifications and Experience of Flood Operations Engineers
The Flood Operations Engineers (including the Senior Flood Operations Engineers) must hold a current Certificate of
Registration as a Registered Professional Engineer of Queensland and must have at least:
a.

Knowledge of the principles related to the structural, geotechnical and hydraulic design of large dams; and

b.

A total of at least five years of suitable experience and demonstrated expertise in at least two of the following areas:
o

investigation, design or construction of major dams;

o

operation and maintenance of major dams;

o

hydrology with particular reference to flooding, estimation of extreme storms, water management or
meteorology; and

o

applied hydrology with particular reference to flood forecasting and/or flood forecasting systems.

The above requirements in a. and b. may be varied by the Chief Executive (DNRME).
Summary of Requirements for Training of Flood Operations Engineers
The Flood Operations Engineers (including the Senior Flood Operations Engineers) are to be trained and achieve
competency in the following areas relevant to the Dam:
a.

The requirements of this Manual;

b.

The requirements of the Emergency Action Plan for the Dam;

c.

The duties and responsibilities of the DSFOE and Duty Flood Operations Engineer roles;

d.

The procedures for mobilising the Flood Operations Centre;

e.

The procedures for operation of the Flood Operations Centre during Flood Events;

f.

Any restrictions or limitations which may apply to flood operations at the Dam;

g.

The use and operation of the FFS; and

h.

The requirements contained in the Communications Protocol.

Summary of Requirements for Training of Flood Officers
Flood Officers are to be trained to provide assistance to the Duty Engineers during Flood Events and maintain the FFS
outside Flood Events.
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The Flood Officers are to be trained and achieve competency in the following areas relevant to the Dam:
a.

The requirements of this Manual as relevant to the role of Flood Officer;

b.

The requirements of the Emergency Action Plan for the Dam;

c.

The procedures for operation of the Flood Operations Centre during Flood Events;

d.

The use and operation of the FFS; and

e.

The requirements contained in the Communications Protocol.

Qualifications and Experience of Dam Operators
Dam Operators must successfully complete annual Flood Operations training overseen by a Senior Flood Operations
Engineer prior to each wet season and as part of this training demonstrate competency in the following areas of dam
operations:
a.

The requirements of this Manual as relevant to the role of Dam Operator;

b.

The requirements of the Emergency Action Plan for the Dam as relevant to the role of Dam Operator;

c.

The operation and maintenance of the flood release infrastructure at the Dam, including emergency operations; and

d.

The requirements for Dam Safety monitoring and surveillance during Flood Events.

Annual Briefings and Exercises
Briefings and exercises are to be conducted annually in order to maintain and enhance the abilities of flood operations
staff, including:
a.

An annual briefing prior to 1 October each year of all Flood Operations Engineers, Flood Officers and Dam
Operators on the safety status of the Dam including any operational restrictions that have been applied to the Dam,
and FFS updates; and

b.

An annual flood exercise that simulates a Flood Event.

Verification
Verification that this Section has been complied with is required, including:
a.

Documenting the training activities and the areas of training covered;

b.

Checking the registration of each Flood Operations Engineer;

c.

Verifying that each Flood Operations Engineer has the required qualifications, experience and competency;

d.

Verifying that all training has been completed as required; and

e.

Verifying that annual briefings and exercises have been undertaken.

A summary of the qualifications, experience and training of flood operations staff is to be documented in the Annual
Preparedness Report in accordance with the requirements of the Act.
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2.8 Maintaining and Improving the FFS
The Flood Forecasting System (FFS) is not a single component or model, but an integrated suite of tools used to support
flood operations decision making. The components of the FFS are described in Appendix I. Seqwater must:
a.

Maintain the FFS and have it available for use by the Duty Engineers during Flood Events;

b.

Provide appropriate levels of backup to enable the FFS to continue to operate under reasonably foreseeable risks
such as partial failure of power, communications or network services;

c.

Improve the practical operation of the FFS by:
o

implementing improvements identified during Flood Event reviews and flood exercises;

o

improving model calibration as improved data becomes available;

o

updating software in line with industry standards; and

o

improving the coverage and reliability of the data collection network in conjunction with agencies and the
Bureau.

d.

Maintain a record of the performance of the Monitoring Network (being part of the FFS), including revised field
calibrations and changes to the number, type and locations of rainfall and stream height gauges;

e.

Maintain a record of the performance of the FFS and rectify any identified faults as soon as practicable;

f.

Collect and catalogue all available data and documentation from each Flood Event for future use; and

g.

Provide any information collected that is relevant to the calibration of its Gauging Stations to the Bureau and relevant
agencies.

2.9 Maintenance of Communications Equipment
Seqwater must provide and maintain equipment to enable communication to exist at all times (as far as practicable)
between the Seqwater Flood Operations Centre and Dam Operators at the Dam. This equipment shall include:
•

Landline telephone;

•

Mobile telephone;

•

Satellite telephone;

•

GWN radio network; and

•

Email.

This Manual also contains provisions about what to do when communications are lost (Section 6.3).
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3. Flood Mitigation Objectives
3.1 Introduction
In 2014, the Queensland Government completed the North Pine Dam Optimisation Study (NPDOS). NPDOS was
initiated in response to the recommendations of the Queensland Floods Commission of Inquiry to investigate potential
alternative operations of North Pine Dam during floods. The outcomes of NPDOS have been used to consider how to
best balance the competing objectives of:
•

minimising urban flood inundation;

•

minimising impacts on water supply security;

•

not compromising dam safety; and

•

reducing the impacts of bridges and crossings submergence.

3.2 Flood Mitigation Objectives
The objectives for flood mitigation for the Dam and their importance relative to each other are as follows. When
implementing the procedures that relate to each objective, consideration is given to public safety.
The primary objective of this Manual is to prevent structural failure of the Dam.
The secondary objective of this Manual is to ensure the Dam’s Water Supply Compartment is full at the completion of a
Flood Event.
The lower order objectives of this Manual in priority order are to:
•

Mitigate downstream flooding;

•

Protect the environment.

Achieving these objectives is the aim of flood operations, but circumstances can occur when not all objectives will be
met. This occurs because the Dam has a finite capacity and cannot fully protect downstream areas from flooding or
safely pass all extreme floods
Sections 3.3 to 3.6 below provide additional detail on the four objectives listed above.

3.3 Prevent structural failure of the Dam
The consequences of a structural failure of the Dam during a Flood Event would far outweigh any flood mitigation
benefits arising from its operation.
Recent studies (North Pine Dam Stability Review, GHD, 2019) have shown that the most likely cause of a failure of the
Dam is a structural failure of the mass concrete section of the Dam. The Dam is also likely to fail if the earth
embankment sections, including the saddle dams, are overtopped. The structural stability of the concrete section of the
embankment cannot be assured once the Lake Level exceeds EL 41.7 m. The earth embankment sections are
overtopped when the Lake Level exceeds EL 43.28 m.
Techniques for estimating extreme floods show that Flood Events that can potentially fail or overtop the Dam are
possible. Failure of the Dam would produce catastrophic flooding consequences downstream and compromise regional
water supply security for an extended period.
The structural safety of the Dam depends primarily on the operation of the radial gates. The electrical control equipment
that operates the radial gates is located within the Dam structure and can become inundated by flood water during a
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Flood Event if the water level in the Dam continues to rise after the point that all radial gates are fully opened and the
maximum possible dam release is being made. If this electrical control equipment becomes inundated by flood water, a
back-up hydraulic control system is then used to operate the radial gates.
The critical levels for the operation of the Dam and the consequence of their exceedance are outlined in Table 3.3.1
below.
Table 3.3.1
Description
Current OFSL for the
Dam
All radial gates fully open
when the OFSL is equal
to EL 38.6 m.
Failure of the electrical
control equipment that
operates the radial gates
due to flood water
inundation

Critical Lake Levels for the Dam
EL (metres)
38.60

40.60

41.66

Potential failure of the
mass concrete sections
of the Dam (Maximum
Flood Storage Level)

41.7

Likely failure of the earth
embankment sections of
the Dam

43.28

Possible Consequence of Exceeding Critical Level
This is the OFSL that was in place when this Manual was approved.
The DSFOE must consider whether the criteria for commencing a
Flood Event has been met (see Section 4.3).
When all radial gates are fully open, the maximum possible release of
water from the Dam is being made.
All radial gates are already fully open at this level. Inundation of the
electrical control equipment by flood water is likely to make this
equipment unusable for the duration of the Flood Event. Accordingly
the back-up hydraulic control system will be used for any further radial
gate operations.
The structural stability of the mass concrete section is no longer
assured.

Overtopping of the earth embankment sections including the saddle
dams and probable breach of earth embankment sections by erosion.

As listed in Table 3.3.1, the Maximum Flood Storage Level for the Dam is EL 41.7 m. Although the primary radial gate
control gear fails at EL 41.66 m, the back-up systems can maintain the operation of the radial gates until a point of dam
failure. However, when the Actual Lake Level of the Dam reaches EL 41.7 m, the concrete section of the Dam can
potentially fail. Seqwater currently estimates the probability of an event reaching EL 41.7 m at the Dam as approximately
1 in 20,000 AEP if all spillway gates are functioning; the OFSL is at EL 38.6 m; and the Dam is operated in accordance
with this Manual during a Flood Event.
The probability of exceeding the Maximum Flood Storage Level increases if one or more spillway gates are inoperable.
In the worst case scenario with all five spillway gates inoperable the probability of exceeding the Maximum Flood Storage
Level is approximately 1 in 10 AEP for an OFSL at EL 38.6 m. The probability of complete inoperability of all five
spillway gates is very low, however if any gate becomes inoperable, and it is judged likely that the Predicted Peak Lake
Level based on Rain on Ground may exceed the Maximum Flood Storage Level, then early evacuation of potentially
impacted downstream populations in accordance with the Emergency Action Plan should be considered.
Closely Spaced Large Floods
Historical records show that there is a significant probability of two or more flood producing rain systems occurring in the
Pine Basin within a short time of each other.
To protect the structural safety of the Dam against the risk of another closely spaced rainfall event, it is important that the
Flood Storage Compartment is emptied soon after a rainfall event. Accordingly, the procedures in this Manual reflect this
requirement.
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3.4 Ensure the Dam’s Water Supply Compartment is full at the completion of
the Flood Event
As the Dam is a major water supply storage for South East Queensland, it is essential that all opportunities to fill the Dam
to the OFSL are taken. The operational procedures in this Manual aim to ensure that the Dam’s Water Supply
Compartment will be full at the completion of the Flood Event. The Dam storage has been divided into two
compartments, the Water Supply Compartment and the Flood Storage Compartment, details of which are provided in
Table 3.4.1 and Table 3.4.2 below.
Table 3.4.1

Storage Compartment volumes for the DFSL (EL 39.6 m)

Water Supply Compartment
214,300 ML

Flood Storage Compartment (from OFSL to EL 41.7 m)
49,100 ML

The dividing level between the Water Supply Compartment and Flood Storage Compartment at the Dam is defined by
the OFSL. At the time this revision of the Manual was developed the OFSL was EL 38.6 m based on a TFSL declaration
under Section 390 of the Act which took effect on 1 June 2019. This OFSL will provide the following volumes for the
Water Supply Compartment and Flood Storage Compartment at the Dam.
Table 3.4.2
Water Supply Compartment
193,300 ML

Storage Compartment volumes with OFSL at EL 38.6 m
Flood Storage Compartment (from OFSL to EL 41.7 m)
70,000 ML

The purpose of the Water Supply Compartment is to provide water supply for a range of uses in South East Queensland.
Operating the Dam for water supply purposes and operating the Dam in a way that risks the Water Supply Compartment
not being full at the conclusion of a Flood Event is not within the scope of this Manual. The Manual objective to ensure
the Water Supply Compartment is full at the conclusion of the Flood Event always requires consideration during the
Flood Event and not just when applying the Drain Down Strategy.
The Flood Storage Compartment provides temporary water storage in the Dam during Flood Events. The use of this
Flood Storage Compartment in combination with radial gate releases is to safely pass floods through the Dam. An
important consideration for use of the Flood Storage Compartment is that once the Flood Storage Compartment is full,
the structural safety of the Dam cannot be assured. This requirement limits the capability to mitigate downstream
flooding.
The Water Supply Compartment must not be compromised for flood mitigation purposes. The Flood Storage
Compartment must not be used for water supply purposes. This intent is met by the following:
a.

In accordance with the operational procedures in Section 5.2, the Water Supply Compartment must not be drawn
down during a Flood Event, except if the Duty Engineer judges it very likely that the Water Supply Compartment will
be full at the conclusion of the Flood Event. The Duty Engineer must only make a decision to draw down the Water
Supply Compartment of the Dam on the basis of Rain on Ground in the Dam catchment at the time that the decision
is made. This ensures that the Water Supply Compartment is not compromised.

b.

The Flood Storage Compartment must be emptied or nearly emptied within a limited period (typically 72 hours) once
the Drain Down Strategy commences, as determined by procedures contained in the Drain Down Strategy in
Section 5.2. These emptying procedures ensure that the Flood Storage Compartment is not used for water supply
purposes.

c.

The final Lake Level in the Dam at the conclusion of a Flood Event must be within the acceptable range of Lake
Levels given in procedure C of the Drain Down Strategy in Section 5.2. For all practical purposes, this ensures that
the Water Supply Compartment is full and the Flood Storage Compartment is empty at the conclusion of each Flood
Event.
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3.5 Mitigate Downstream Flooding
Flood releases can result in the submergence of bridges and floodplains which disrupts the communities downstream of
the Dam.
Bridges downstream of the Dam are closed as they become inundated by flood releases. The estimated flow capacity of
Youngs Crossing (8 to 10 m3/s) is less than the outflow from one radial gate setting meaning that any radial gate release
will cause the closure of Youngs Crossing and disruption to the downstream communities. When Youngs Crossing is
closed, up to 12,000 vehicles are displaced each day resulting in significant area wide traffic impacts as Youngs
Crossing Road traffic is diverted to other congested routes, particularly during the morning and afternoon peak hour
periods (DEWS, 2014).
The disruption to downstream communities can also be reduced in some circumstances by the increased warning time
provided by the Flood Operations Centre around the actual and planned operation of the Dam. This increase in warning
time may allow residents, businesses and government agencies to take additional actions to manage the effects of
flooding.
Flood releases from the Dam generally do not cause extensive over floor inundation of habitable residential property.
NPDOS (DEWS, 2014) identified that residential average annual damages caused by dam releases have far less
significance than impacts to transport disruption. NPDOS found that only 6 residential and non-residential buildings
were prone to flood inundation in an 1% (1 in 100) AEP flood and 20 residential and non-residential buildings were prone
to flood inundation in an 0.2% (1 in 500) AEP flood. There are no flood operation procedures that specifically aim to
minimise downstream flooding risk to property. Nonetheless the procedures in this Manual will provide a benefit in
reducing flood impacts on downstream residential property.
A diagram of the Pine Basin and key locations is shown in Figure 3.5.1. Bridges downstream impacted by floods are
outlined in Appendix F.

3.6 Protect the Environment
Riverine and riparian flora and fauna and their supporting habitats, including river banks, will be impacted by flooding,
both as a result of dam operations and independent of dam operations. Dam operations during Flood Events aim to
protect this environment by managing river bank impacts and promoting safe fish recovery downstream of the Dam.
The causes of river bank instability are complex and are subject to ongoing research. As at the date of this Manual,
scientific research has not identified any objective criteria which could be used to guide the development of Release
Plans that aim to minimise environmental impacts on river bank stability. Until further research is available, gate closure
sequences that mimic typical natural flood recessions are preferred.
Near the conclusion of a Flood Event, strategies aimed at minimising harm to fish populations in the vicinity of the Dam
structures are instigated, whilst not adversely impacting on other flood mitigation objectives.
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Figure 3.6.1

Diagram of Pine Basin and Key Locations
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4. Flood Operations Overview
4.1 Introduction
The sections below provide an overview of dam operations during Flood Events, including mobilisation of the Flood
Operations Centre in preparation for a potential Flood Event.
The Appendices contain more detailed technical information relating to the Dam, the operation of the gates, bridges that
may be impacted by floods, historical floods, the FFS and the process of communicating with the Chief Executive
(DNRME) in relation to Alternative Procedures.

4.2 Flood Operations Centre Mobilisation and Demobilisation
The DSFOE may mobilise the Flood Operations Centre where there is considerable uncertainty regarding future weather
conditions and a Flood Event is considered possible. However, the DSFOE must mobilise the Flood Operations Centre if
it is judged likely that a Flood Event will occur due to an approaching weather system.
Once the Flood Operations Centre is mobilised, the DSFOE must ensure notifications under the Communications
Protocol are completed as required.
The DSFOE may demobilise the Flood Operations Centre without commencing a Flood Event if it is judged likely that the
conditions do not require a Flood Event to commence.
Once a Flood Event commences, the Flood Operations Centre must remain mobilised for the duration of the Flood
Event. Once a Flood Event has concluded, the Flood Operations Centre may be demobilised by the DSFOE.

4.3 Flood Event Commencement and Ending
The DSFOE:
•

may make a determination that a Flood Event has commenced when it is judged likely that the Predicted Peak Lake
Level1 in the Dam based on Rain on Ground will rise above the OFSL.

•

must make a determination that a Flood Event has commenced when it is judged likely that the Predicted Peak Lake
Level1 based on Rain on Ground will rise more than 0.1 metres above the OFSL.

Such determinations may be made before the Actual Lake Level in the Dam rises above the OFSL. For the purposes of
other documents, including Emergency Action Plans, that reference this Manual, the point in time at which the DSFOE
makes a determination that a Flood Event has commenced is the point in time at which the Flood Event has been
declared.
When a Flood Event commences, the strategy is set to the Flood Operations Strategy as contained in Section 5.2.
The DSFOE will determine that a Flood Event has ended when the conditions listed in the Drain Down Strategy in
Section 5.2 are met.

1

When calculating the Predicted Peak Lake Level in the Dam for the purpose of determining if a Flood Event has
commenced, it is assumed that no radial gate releases will be made from the Dam. This is because the Release Plan
will contain zero dam releases prior to Flood Event commencement.
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4.4 Operational Strategy Selection and Release Plan Development
The operational strategies required to achieve the objectives in Section 3 are contained in Section 5 (North Pine Dam
Flood Operations). The DSFOE will determine the operational strategy to use and a Release Plan will be formulated in
accordance with the requirements of Section 5.2. The selection of the operational strategy and the approval of the
Release Plan at any point in time during a Flood Event is a matter for the professional judgement of the DSFOE, based
on consideration of:
a.

The objectives set out in Section 3;

b.

The guidance and procedures set out in Section 4 and 5;

c.

The information before the Duty Engineer in respect of:

d.

o

Observed rainfall, observed stream heights and rated flows, Actual Lake Levels in the Dam, and weather
radar;

o

Predicted stream flows and predicted Lake Levels in the Dam from the FFS;

o

Forecast rainfall information provided by the Bureau including qualitative and quantitative rainfall forecast
products and weather warnings. The use of Rainfall Forecasts in the selection of strategy and the
development of the Release Plan is discussed in Sections 4.7 and 4.8;

o

Professional judgement in relation to the uncertainty contained in the above information.

A wide range of other factors, including:
o

Information from Dam Operators regarding Dam Safety, operability of gates, spillway performance, or any
other matter for safe operation of the Dam and safety of operations staff;

o

Information from emergency services, councils and others regarding safety of the public;

o

Potential uncertainties and risks associated with the Dam and catchment and elements of the FFS.

As time progresses, additional data and model results available through the FFS will be utilised in developing an updated
Release Plan, after which the Release Plan is implemented. The strategy and Release Plan will change throughout a
Flood Event in response to changing rainfall and stream flow conditions. The Duty Engineer will review the Release Plan
at a frequency appropriate to the circumstances of the Flood Event, but no less frequently than once per 12 hour shift.
Details of the procedures in each Strategy are given in Section 5 (North Pine Dam Flood Operations). These procedures
have been developed in order to provide an appropriate balance between the Manual objectives in most situations.
However, every Flood Event is different, and if the DSFOE considers that an Alternative Procedure would provide an
improved outcome in relation to the objectives listed in Section 3 given the circumstances occurring in a particular Flood
Event, the process in Section 4.10 may be applied.
It is noted that rainfall and flood predictions are estimates only, and decisions made in Flood Events are often required to
be made under time and information constraints. As the Flood Event progresses, it may be discovered that some earlier
Release Plans did not have the intended effect as a result of variations in rainfall, routing or other factors. Experience
from previous Release Plans may be used to assist in the formulation of the next Release Plan based on the latest
information.
Overall, the selection of release rates in the Release Plan is a matter for the professional judgement of the DSFOE,
exercised as circumstances change and develop.

4.5 Use of Rainfall Forecasts
Australia has a highly variable climate, one of the most variable in the world. The south east region of Queensland
experiences a large variability in rainfall as is evident in the historical record both over space and time.
Uncertainty in rainfall forecasts is often significant and can include uncertainty in the magnitude of the rainfall depth, and
the temporal and spatial distribution of the rainfall over the forecast period. The uncertainty in each of these elements
combine when forecast rainfall is applied to forecasting catchment flows. This causes any errors in depth, temporal
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pattern and spatial distribution in forecast rainfall to compound to greater errors in calculated catchment flows based on
the rainfall forecast.
The Bureau is the Australian Government agency responsible for weather forecasting. During Flood Events
meteorologists employed by the Bureau consider a range of rainfall forecast products derived from numerical weather
models.
During and prior to a Flood Event, Seqwater requests advice from the Bureau as to what it considers to be the most
appropriate areal rainfall forecast for the Dam catchment. When considering forecast rainfall as described in Sections
4.6 to 4.9 only this rainfall forecast provided by the Bureau is to be used. For the purposes of this Manual, this forecast
is referred to as the “Bureau Provided Forecast” or BPF.
While some BPFs can provide guidance on rainfall probabilities at point locations, no BPFs can currently provide areal
rainfall probabilities and uncertainties for individual catchment areas within the Pine Basin. With these limitations, the
BPF does not currently provide enough information on forecast areal rainfall uncertainty to allow calculation of the range
of uncertainty in forecasted future catchment flows upstream and downstream of the Dam.
There are multiple Numerical Weather Prediction (NWP) models available that estimate future rainfall in the Pine Basin
including Australian models run by the Bureau and other global scale models from international agencies. However,
NWP models outputs that do not directly match the BPF should not be used in Flood Event decision making.
Emerging theoretical methods for decision making under predictive uncertainty is an active area of research. As at 2019,
the available means and data to quantify BPF uncertainty to assess the consequential risks of using the BPF directly in
developing a Release Plan is not available.
The uncertainties of multiple elements in forecast rainfall mean that reliance on a BPF as the basis of flood operations
decisions can lead to adverse consequences for downstream flooding, water supply security and Dam Safety. Examples
include:
•

If releases are made based on forecast rainfall, and the actual rain subsequently occurs in an adjacent catchment,
or of less depth than in the forecast, unnecessary flooding may be caused downstream of the Dam.

•

If releases are made based on forecast rainfall to draw the Lake Level down below OFSL, and the actual rain is
subsequently less than forecast or occurs in an adjacent catchment, water supply security for South East
Queensland may be impacted.

•

If releases are reduced solely on the basis that forecast rainfall indicates no or minimal further rain, and then actual
rainfall continues, increased risk could be imposed to structural safety of the Dam.

Guidance for the use of a BPF by the DSFOE in Dam flood operations decision making is contained in the following
Sections 4.6 to 4.8.

4.6 Consideration of Forecast Rainfall in Flood Operations Centre
Mobilisation
The DSFOE may take a cautious approach to Flood Operations Centre mobilisation to ensure that adequate preparation
is in place for the onset of a Flood Event as the consequences of early mobilisation do not impact the objectives of this
Manual. However, the timing of mobilisation is a professional judgement that must also consider the disadvantages of
unnecessarily fatiguing flood operations staff, both in the Flood Operations Centre and at the Dam.
When considering the timing of Flood Operations Centre mobilisation, the DSFOE may apply weight to the Dam inflow
predictions and Dam Lake Level predictions which have been derived from the FFS based on a BPF. Other aspects of a
BPF and other advice from the Bureau that may be considered within this process include:
•

Catchment conditions including advice relating to possible rainfall losses;

•

The forecast start time for significant rainfall in the Dam catchment;
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•

Any advice regarding severe weather that may impact safe travel of staff to the Dam and the Flood Operations
Centre;

•

The issue of a Flood Watch by the Bureau for areas in and adjacent to the Pine Basin.

4.7 Consideration of Forecast Rainfall in judging whether Rainfall is
Complete or Nearly Complete
As outlined in Section 5.2 (Flood Operations Procedures), the DSFOE must at times make a judgement on whether
rainfall is complete or nearly complete. This decision requires consideration of both forecast rainfall and the trend
observed in actual rainfall. In general, the Bureau can reliably predict when there is a degree of certainty that minimal or
no rain is likely to fall over or near the Pine Basin.
Therefore, although the DSFOE must take a cautious approach when judging whether rainfall is complete or nearly
complete, the DSFOE must give weight to the BPF in making this judgment.

4.8 Consideration of Forecast Rainfall in developing a Release Plan
Section 5 (North Pine Dam Flood Operations) contains the operational strategies that are used to develop Release Plans
during Flood Events. Overreliance on forecast rainfall when developing Release Plans during Flood Events using these
strategies can have serious adverse consequences due to the high uncertainties the forecasts normally contain in terms
of rainfall depth as well as spatial and temporal accuracy.
Consideration of a BPF in the Release Plan
The procedures in this Manual provide a robust method of developing Release Plans based on predictions of both Dam
inflows and river flows that will occur in the future based on Rain on Ground. Due to the predictive nature of this
approach and the uncertainties in forecast rainfall, the potential adverse consequences associated with implementing a
Release Plan that relies on forecast rainfall generally outweighs the potential benefit. Therefore, zero or minimal weight
is usually given to the inflow and Lake Level predictions which have been derived from the FFS based on a BPF when
developing a Release Plan, other than in the exceptional circumstances discussed below.
Exceptional circumstances
The exceptional circumstances where weight may be given to predictions which have been derived from the FFS based
on a BPF, is if, due to the nature of the rainfall system or other circumstances, the Bureau is able to provide a rainfall
forecast with certainty of occurrence. In these circumstances, and in these circumstances only, the DSFOE may take
the following approaches depending on the nature of the forecast provided:
1.

When the Rainfall Forecast provided by the Bureau provides certainty of occurrence in relation to rainfall depth,
intensity, spatial distribution and duration over the Dam catchment, the DSFOE may include calculated run-off
from the rainfall forecast directly in the Gate Operations Model being used to derive the Release Plan. In this
scenario, the forecast rainfall may be treated as Rain on Ground for the purposes of applying the procedures in
Section 5.2 (Flood Operations Procedures).

2.

When the Rainfall Forecast provided by the Bureau provides full certainty of occurrence only in relation to
rainfall depth, duration and spatial distribution (but not intensity) over the catchment area of the Dam, the
DSFOE may modify the Release Plan within the scope of latitude contained in the Flood Operations Procedures
in Section 5.2 to respond to predicted future conditions. When taking this approach, the DSFOE must comply
with Table 4.8.1 and must also carefully consider potential adverse consequences if a Release Plan is modified
to account for possible forecast rainfall.

3.

When the Rainfall Forecast provided by the Bureau does not provide, at a minimum, full certainty of occurrence
in relation to rainfall depth, duration and spatial distribution over the Dam catchment area, the Rainfall Forecast
must not be used to modify the Release Plan.
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Table 4.8.1
Permitted and Not Permitted scope to use forecast rainfall in a Release Plan only
under the exceptional circumstances described in point 2 above
Situation

Use of Forecast Rainfall in
Release Plan Development

Calculation of predicted inflow to refill
the Water Supply Compartment

Not Permitted

Delaying or temporarily suspending
radial gate releases in accordance
with Section 5.2 when Predicted Peak
Lake Level is judged likely to be less
than 0.2 metres above the OFSL.

Permitted

Estimating predicted peak inflow used
as the constraint on maximum
allowable release from the Dam when
the structural safety of the Dam is
judged unlikely to be at risk.

Not Permitted

Estimating predicted peak inflow used
as the constraint on maximum
allowable release from the Dam when
the structural safety of the Dam is
judged likely to be at risk.

Permitted

Reason for Ruling
The use of forecast rainfall in this
situation can be contrary to the
objective of ensuring the Dam’s Water
Supply Compartment is full at the
completion of the Flood Event.
The use of forecast rainfall in this
situation supports the objectives of
preventing a structural failure of the
Dam and aiming to avoid unnecessary
disruption to the community in areas
downstream of the Dam.
The use of forecast rainfall in this
situation can be contrary to the
objective of aiming to avoid
unnecessary disruption to the
community in areas downstream of
the Dam as it could result in peak
outflow from the Dam exceeding peak
inflow into the Dam.
The use of forecast rainfall in this
situation supports the objective of
preventing a structural failure of the
Dam.

4.9 Consideration of Forecast Rainfall in Emergency Response
A BPF and/or rainfall scenarios exceeding a BPF may be numerically included in the FFS to provide an indication of the
potential development of a particular event for the purposes of emergency response planning. For avoidance of doubt,
inclusion of forecast rainfall in this context is not for Release Plan decision making. The consequences of such actions
do not impact the objectives of this Manual, while supporting the objective of protecting public safety through good
practice emergency management.
Any communication to emergency agencies of the flood intelligence based on a BPF and/or rainfall scenarios exceeding
the BPF must clearly distinguish between a predicted scenario and a potential scenario provided for emergency
management planning purposes only.

4.10 Alternative Procedures
When this Section Applies
This Section applies if the DSFOE reasonably considers that:
a.

An operating strategy set out in this Manual does not provide or does not adequately provide for the Flood Event or
an aspect of the Flood Event; and

b.

To achieve an objective set out in Section 3 of the Manual and respond effectively to the Flood Event, it is necessary
to:
o

disregard an operating procedure set out in Section 5 of this Manual (an existing procedure); and

o

observe a different operational procedure (an Alternative Procedure).
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Seeking Authorisation from Chief Executive (DNRME)
The DSFOE must, on behalf of Seqwater, seek authorisation from the Chief Executive (DNRME) to observe an
Alternative Procedure.
When seeking authorisation from the Chief Executive (DNRME), the DSFOE must, as soon as practicable, give the Chief
Executive (DNRME) the following information (the Authorisation Request Information);
a.

The grounds for considering that:
o

An existing procedure does not provide or does not adequately provide for the Flood Event or an aspect of
the Flood Event; and

o

To achieve an objective set out in Section 3 of this Manual and respond effectively to the Flood Event it is
necessary to disregard an existing procedure and observe an Alternative Procedure;

b.

The facts and circumstances that are the basis for the grounds;

c.

Information to identify the existing procedure;

d.

Details of the Alternative Procedure;

e.

The time by which Seqwater would need the Chief Executive (DNRME) to make a decision for Seqwater to be able
to respond effectively to the Flood Event; and

f.

Other information to enable the Chief Executive (DNRME) to make a decision whether or not to authorise the
DSFOE, on behalf of Seqwater, to disregard the existing procedure and observe the Alternative Procedure.

The DSFOE can:
a.

Seek authorisation for a number of Alternative Procedures from the Chief Executive (DNRME) at the one time (but
the circumstances which would give rise to each Alternative Procedure being adopted must be identified and the
Chief Executive (DNRME) will not decide, as between procedures, which is the most appropriate); and

b.

Provide the Authorisation Request Information to the Chief Executive (DNRME) orally. If the Authorisation Request
Information is provided to the Chief Executive (DNRME) orally, the DSFOE must record the Authorisation Request
Information provided to the Chief Executive (DNRME) in writing as soon as practicable after giving the Chief
Executive (DNRME) the information orally.

In making contact with the Chief Executive (DNRME), the DSFOE will use the Alternative Procedures for Communication
in Appendix J.
Alternative Procedure cannot be adopted unless Authorised by Chief Executive (DNRME)
After providing the Authorisation Request Information to the Chief Executive (DNRME), the DSFOE:
a.

Must not adopt an Alternative Procedure until receiving the advice from the Chief Executive (DNRME) about whether
or not the Alternative Procedure has been authorised; and

b.

After receiving the advice from the Chief Executive (DNRME):

c.

o

Is only authorised to adopt an Alternative Procedure if the Chief Executive (DNRME) gives advice that the
Alternative Procedure is authorised;

o

Must not adopt the Alternative Procedure where the Chief Executive (DNRME) gives advice that the
Alternative Procedure is not authorised; and

Must not adopt a different operational procedure other than the Alternative Procedure for which authorisation from
the Chief Executive (DNRME) was sought.
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FLOOD OPERATIONS OVERVIEW
To avoid any doubt, the DSFOE is not authorised to adopt an Alternative Procedure where the Chief Executive (DNRME)
has been contacted and provided the Authorisation Request Information but is considering the Authorisation Request
Information.
Alternative Procedure where the Chief Executive (DNRME) cannot be contacted
If the DSFOE:
a.

Makes reasonable efforts to contact the Chief Executive (DNRME) to give the Chief Executive (DNRME) the
Authorisation Request Information; but

b.

Cannot contact the Chief Executive (DNRME) (using the contact methods referred to in Appendix J) within a
reasonable time to respond effectively to the Flood Event or having made contact with the Chief Executive (DNRME)
but before the Chief Executive (DNRME) makes a decision, loses contact with the Chief Executive (DNRME) and
cannot re-establish contact by the time in which Seqwater would need a decision on the request;

the DSFOE:
a.

Is authorised to adopt an Alternative Procedure considered necessary to respond effectively to the Flood Event; and

b.

Must, as soon as practicable after failing (after reasonable efforts) to contact the Chief Executive (DNRME) or losing
contact with the Chief Executive (DNRME), record the Authorisation Request Information in writing and give that
information to the Chief Executive (DNRME).

4.11 Implementing the Release Plan
Once the Release Plan is determined, action is then taken to implement the plan. Typically, this will include:
a.

Directing radial gate operations at the Dam and carrying out those directions;

b.

Providing advice of predicted downstream bridge inundation to relevant agencies as described in Section 4.12.

c.

Providing information to the following agencies whenever there is a significant change in Release Plan in
accordance with the Communications Protocol:
o

Moreton Bay Regional Council;

o

Brisbane City Council; and

o

DNRME.

d.

Providing general information in respect of the Release Plan through regular Situation Reports, in accordance with
the Communications Protocol;

e.

Monitoring conditions at the Dam as the Release Plan is implemented, in particular any impact on the sidewalls of
the plunge pool or unfavourable hydraulic conditions (see also Section 5.3 (Radial Gate Operations)).

4.12 Bridge Closure Advice
Prior to the commencement of releases from the radial gates all reasonable steps should be taken to ensure that
Moreton Bay Regional Council has been advised of the commencement of the flood releases.
Runoff from areas downstream of the Dam can inundate roads and bridges at short notice (independent of dam
operations), and bridge flow capacities may change from time to time, so it will not always be possible to provide
advance notice of bridge inundation.

Revision No: 10 – November 2019
Manual of Operational Procedures for Flood Mitigation at North Pine Dam

Doc No: MAN-00160
27

NORTH PINE DAM FLOOD OPERATIONS
5. North Pine Dam Flood Operations
5.1 Flood Release Infrastructure
Radial gates are the primary infrastructure used to release water during Flood Events at the Dam. The arrangement of
the radial gates is shown in the diagram below (Figure 5.1.1). The cone valves shown in the diagram can also be used to
release water for low flow management purposes during Flood Events.

Figure 5.1.1

North Pine Dam Spillway
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NORTH PINE DAM FLOOD OPERATIONS
5.2 Flood Operations Procedures
This Section outlines the operational strategies and procedures to be used when operating the Dam during Flood Events.
These strategies and procedures are used once a Flood Event commences and have been developed to achieve an
appropriate balance across the objectives listed in Section 3. When applying these procedures, consideration must be
given to public safety.
Table 5.2.1

Flood Operations Strategy for North Pine Dam

FLOOD OPERATIONS STRATEGY
This Strategy is used when either:
•
•

ID

rainfall is judged unlikely to be complete or nearly complete; or
it is judged likely that, when taking into account the current Release Plan, forecast inflows based on Rain
on Ground will cause a Lake Level rise above the actual peak Lake Level observed since the Flood Event
commenced.
Procedure

A

1.

This Procedure is used when the Predicted Peak Lake Level is judged likely to be less than 0.2 metres above
the OFSL and planned future releases in the Release Plan are less than 300 m3/s. If the Predicted Peak Lake
Level is judged likely to be more than 0.2 metres above the OFSL or planned future releases in the Release
Plan are greater than 300 m3/s use Procedure B. Procedure A requires the application of the following
criteria:
a.

The water stored in the Water Supply Compartment of the Dam must be preserved. Radial gate
releases may commence at the beginning of a Flood Event before the Actual Lake Level exceeds the
OFSL if the DSFOE judges it very likely that the Predicted Peak Lake Level will exceed the OFSL.
The DSFOE must make this decision based only on predicted inflow into the Dam from Rain on
Ground in the Dam catchment2.

b.

Once releases commence, the Release Plan must always ensure the Water Supply Compartment
will be full at the end of the Flood Event based on Rain on Ground. If this cannot be achieved in a
Release Plan, releases must immediately cease.

c.

The maximum radial gate opening and closing rates are not more than two (2) metres of opening or
closing (total movement across one or more gates) in one hour.

d.

It is permissible to delay or temporarily suspend radial gate releases for the purpose of minimising
disruption to downstream communities.

e.

The Release Plan is developed to avoid the Predicted Peak Lake Level exceeding 0.2 metres above
the OFSL, while keeping releases below 300 m3/s. If these criteria cannot be met apply
Procedure B.

f.

Releases can exceed the predicted peak inflow into the Dam based on Rain on Ground in the Dam
catchment, subject to the maximum release of 300 m3/s as listed in (e).

2 This provision supports the objective of preventing a structural failure of the Dam while ensuring that the Water Supply Compartment
is not compromised.
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FLOOD OPERATIONS STRATEGY (continued from previous page)
This Strategy is used when either:
•
•

ID

rainfall is judged unlikely to be complete or nearly complete; or
it is judged likely that, when taking into account the current Release Plan, forecast inflows based on Rain
on Ground will cause a Lake Level rise above the actual peak Lake Level observed since the Flood Event
commenced.
Procedure

B

1.

This Procedure is used when the Predicted Peak Lake Level is judged likely to be more than 0.2 metres
above the OFSL if planned future releases in the Release Plan are maintained below 300 m 3/s. If the
Predicted Peak Lake Level is judged likely to be less than 0.2 metres above the OFSL and planned future
releases in the Release Plan are less than 300 m3/s, use Procedure A. Procedure B requires the application
of the following criteria:
a.

The water stored in the Water Supply Compartment of the Dam must be preserved. Radial gate
releases may commence at the beginning of a Flood Event before the Actual Lake Level exceeds the
OFSL if the DSFOE judges it very likely that the Predicted Peak Lake Level will exceed the OFSL.
The DSFOE must make this decision based only on predicted inflow into the Dam from Rain on
Ground in the Dam catchment3.

b.

Once releases commence, the Release Plan must always ensure the Water Supply Compartment
will be full at the end of the Flood Event based on Rain on Ground. If this cannot be achieved in a
Release Plan, releases must immediately cease.

c.

The maximum radial gate opening and closing rates are not more than three (3) metres of opening or
closing in one hour (total movement across one or more gates). This can be exceeded to prevent a
structural failure of the Dam under criteria (e) or ensure that the minimum release requirements in
criteria (d) are met.

d.

The Release Plan must contain releases either equal to or greater than those required by Appendix
C while ensuring that releases do not exceed the predicted peak inflow. For avoidance of doubt, the
Lake Levels and corresponding release flows in Appendix C are to be read as applying to the
predicted Lake Level and predicted release at each time point in the Release Plan.

e.

When the Release Plan has releases greater than those required by Appendix C, the Release Plan
should aim to reduce the predicted peak release that would occur if Appendix C was followed while
not exceeding the predicted peak inflow. Exceptions to these criteria are if the structural safety of the
Dam is judged likely to be at risk, in which case procedure (f) must be applied.

f.

If the structural safety of the Dam is judged very likely to be at risk, the peak release can exceed the
predicted peak inflow, and there are no constraints on maximum rate of opening the radial gates.

g.

Adjust the Release Plan if it is judged likely that the gate settings in the Release Plan may lead to
either the gates being overtopped or adverse turbulence or vibration.

3 This provision supports the objective of preventing a structural failure of the Dam while ensuring that the Water Supply Compartment
is not compromised.
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Table 5.2.2

Drain Down Strategy for North Pine Dam

DRAIN DOWN STRATEGY
This Strategy is used when:
•
•

ID

rainfall is judged likely to be complete or nearly complete; and
it is judged likely that, when taking into account the current Release Plan, forecast inflows based on Rain
on Ground will not cause a Lake Level rise above the actual peak Lake Level observed since the Flood
Event commenced.
Procedure

A

1.

The aim of this strategy is to empty the Flood Storage Compartment of the Dam within 72 hours of entering
Drain Down Strategy, and to finish the Flood Event with a full Water Supply Compartment. Procedure A
requires the application of the following criteria in order of priority until a Flood Event is ended in accordance
with Procedure C:
a.

In accordance with Section 5.3, adjust the Release Plan if it is judged likely that the gate settings in the
Release Plan may lead to either the gates being overtopped or adverse turbulence or vibration.

b.

The maximum release rate cannot exceed the greater of 300m3/s or the peak release of the current Flood
Event.

c.

To protect the downstream environment, aim to reduce releases by closing the radial gates no faster than
two (2) metres per hour (total movement across one or more gates). Faster closing rates may be used if
considered necessary to ensure the Water Supply Compartment will be full at the conclusion of the Flood
Event.

d.

If the peak release for the current Flood Event exceeded 1,500 m3/s, aim to reduce the release to less
than 1,500 m3/s to allow the AJ Wyllie Bridge to be opened.

e.

It is permissible to delay or temporarily suspend radial gate releases for the purpose of minimising
disruption to downstream communities only if the Actual Lake Level is not predicted to rise more than 0.2
metres above the OFSL.

f.

Procedure C must be considered when the Actual Lake Level is less than 0.1 metres above the OFSL.

g.

The timing of the final radial gate closure should consider the requirements for a safe and adequate fish
recovery operation downstream of the Dam.

B

During the drain down period, if it is judged likely that actual rainfall will cause significant Dam inflows to
recommence, and/or an uncertain weather outlook does not allow Procedure A 1b to be applied, the Flood
Operations Strategy may be recommenced.

C

1.

The Flood Event may end when both:
a. The Actual Lake Level is between 0.3 metres below and 0.1 metres above the OFSL; and
b. It is judged likely that the Lake Level will rise to between the OFSL and 0.1 metres above the OFSL after
considering both ongoing Baseflow from the Flood Event and ongoing operational releases.

2.

The Flood Event must end when either:
a. The Actual Lake Level is more than 0.3 metres below the OFSL; or
b. The Actual Lake Level is below the OFSL and it is judged likely that the Lake Level will not rise to the
OFSL without further rainfall, after considering ongoing Baseflow from the Flood Event and ongoing
operational releases.
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5.3 Radial Gate Operation
Radial Gate Operation Sequence
The order of operation for opening the radial gates is:
C–E–A–D–B
Radial gates are normally closed in reverse order of opening. Variations are permitted at any time to prevent a structural
failure of the Dam, reduce or prevent erosion adjacent to and downstream of the Dam spillway or aid the fish recovery
operation.
When directing radial gate operations at the Dam, consideration should be given to the infrastructure and personnel
related limitations involved in undertaking rapid gate movements under flood conditions.
Gate Failure or Malfunction Procedures
If one or more radial gates are inoperable during the course of the Flood Event, the openings of the remaining radial
gates are to be adjusted to provide approximately the same total release for a particular storage level. When adjusting
radial gate opening sequence, endeavour to maintain the flow in the spillway as symmetrical as practicable.
Appendix C contains radial gate settings against Lake Levels for the situations where all gates are operating.
Lifting Radial Gates Clear of the Release Flow
At large radial gate openings, having the bottom edge of a radial gate close to the downstream release flow surface may
cause adverse turbulence or vibration that could adversely impact on the radial gates. Accordingly, if adverse turbulence
or vibrations are observed during flood operations, then the bottom edge of the radial gate should be lifted clear of the
water surface.
Lowering Radial Gates that have been Lifted Clear of the Release Flow
Lowering a radial gate after the bottom edge of the gate has been lifted clear of the water surface may cause unusual
turbulence that could adversely impact on the radial gate. Accordingly, if this condition is observed during flood
operations, then the bottom edge of the radial gate should be lowered sufficiently to restore stable orifice flow through the
spillway.
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6. Emergency Flood Operations
6.1 Introduction
While every care has been exercised in the design and construction of the Dam, there still remains a low risk that the
Dam may develop an emergency condition as a result of Flood Events or other causes. Vigilance is required to recognise
emergency flood conditions such as:
a.

Occurrence of a Flood Event that may exceed the Maximum Flood Storage Level or cause overtopping of the Dam;

b.

Failure of one or more radial gates during a Flood Event;

c.

Development of a piping failure through the embankment of the Dam;

d.

Damage to the Dam by earthquake; or

e.

Damage to the Dam as a result of an act of terrorism.

Responses to these conditions are contained in the primary guidance document for emergency conditions at the Dam,
which is the Emergency Action Plan.
The following sections provide some additional guidance.

6.2 Dam Failure Considerations
Preventing a structural failure of the Dam is the primary consideration in the operation of the Dam during Flood Events.
In the extreme circumstance the Predicted Peak Lake Level will exceed the Maximum Flood Storage Level of EL 41.7 m,
a Release Plan may be developed using professional judgement in an attempt to avoid dam failure. This may involve
fully opening all radial gates as quickly as possible. However, it is acknowledged that a Release Plan developed to
minimise the likelihood of dam failure in these circumstances may not always achieve its objective.
In this circumstance, the Stand Up Activation Level should be initiated under the Emergency Action Plan, and the
notifications and actions (including the evacuation of potentially impacted downstream populations) specified under the
Emergency Action Plan should be undertaken.
Whatever the circumstances, every endeavour must be made to prevent the Lake Level reaching the Maximum Flood
Storage Level by the progressive opening of radial gates. If the Lake Level reaches the Maximum Flood Storage Level,
the Dam may fail.
Reaching the Maximum Flood Storage Level may result from extreme floods or in lesser floods when inundation or
failure of the radial gate control equipment occurs and there is subsequent loss of gate control. The behaviour of the
Dam at such extreme levels is unpredictable, and failure of the Dam at Lake Levels at or above the Maximum Flood
Storage Level is not certain. Therefore, in such circumstances efforts to increase dam releases should continue if the
Dam has not failed when the Lake Level exceeds the Maximum Flood Storage Level, provided the safety of site
personnel is protected.
In the unlikely event that other unexpected potential dam failure scenarios arise during the course of a Flood Event a
Release Plan should be developed using professional judgement in an attempt to minimise the likelihood of dam failure.
In these circumstances the Stand Up Activation Level should be initiated under the Emergency Action Plan and
consideration should be given to that Plan in the development of a Release Plan.

6.3 Dam Operator Actions in the Event of Communications Failure
During a Flood Event, it is possible that communications could be lost between the Dam and the Flood Operations
Centre. If difficulties are experienced in communications with the Flood Operations Centre, the Dam Supervisor should
attempt to contact the Flood Operations Centre using each of the following means:
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a.

Landline telephone;

b.

Mobile telephone;

c.

Satellite telephone;

d.

GWN radio network;

e.

Email;

f.

Via other Seqwater personnel using the contact details contained in the Emergency Action Plan for the Dam;

g.

Via the Dam Supervisor at Wivenhoe Dam or the Dam Supervisor at Somerset Dam; and

h.

Via the Police and Emergency Services personnel.

If attempts at direct communications fail, but one or more of these communication sources remains operable, the Dam
Supervisor should attempt to contact the Seqwater personnel listed in the Emergency Action Plan for the Dam to
determine if a line of communication can be established with the Flood Operations Centre indirectly. If communications
still cannot be established with the Flood Operations Centre, the Dam Supervisor is to follow the procedures below.
North Pine Dam Loss of Communications Procedure
In the event of communication loss between the Flood Operations Centre and the Dam, the Dam Supervisor is to
assume responsibility for flood releases from the Dam. Once it has been established that communications have been
lost, the Dam Supervisor is to:
a.

Take all practicable measures to restore communications and periodically check the lines of communication for any
change;

b.

Log all actions in the event log;

c.

Remain in the general vicinity of the Dam while on duty;

d.

Follow the procedures set out below to determine the appropriate radial gate settings.

If communications with the Flood Operations Centre are lost, appropriate radial gate settings at the Dam are determined
by following Appendix C. The guidance is as follows:
a.

Check the applicable OFSL in the first Directive issued by the Flood Operations Centre. If no Directives have been
received, determine the OFSL as defined in the Glossary at the start of this Manual. Note that the OFSL is the
maximum level for water supply storage and is not the current Actual Lake Level.

b.

Once the OFSL is determined, follow Appendix C (when the Lake Level is rising and falling).

c.

If the radial gate settings shown in Appendix C are greater than the current radial gate settings, open the radial
gates as quickly and is safe and practical to achieve the settings shown in Appendix C.

d.

If the radial gate settings shown in Appendix C are less than the current radial gate settings, close the radial gates at
0.5m (one setting) every thirty minutes until the current radial gate settings match the required settings shown in
Appendix C.

e.

Ensure gates are closed if the Actual Lake Level is at or lower than the OFSL.

Additional Considerations
a.

If one or more radial gates become inoperable, use the remaining operable gates to provide the Total Opening
required while aiming to keep the spillway flow as symmetrical as possible.

b.

Aim to ensure that the radial gates are not overtopped. Overtopping of the radial gates may result in damage that
causes the gates to become inoperable.
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6.4 Equipment Failure
In the event of equipment failure, refer to Appendix E.

6.5 Failure of the FFS
The components of the FFS are described in more detail in Appendix I. The FFS is a robust system with a number of
levels of redundancy in the Monitoring Network, Data Collection Component, Modelling Platform and Dam Operations
Module, and the logistical systems (power, computer network, communications, office space/equipment, etc.) supporting
these components. These systems are interdependent and therefore a failure of any one of these components can
reduce the accuracy and reliability of the FFS and may result in the development of sub-optimal Release Plans.
In the unlikely event that:
a.

one or more components of the FFS should fail or partially fail; or

b.

the DSFOE has a reasonable basis to believe that one or more components of the FFS has failed or partially
failed;

the DSFOE may apply similar alternative methods to develop a Release Plan using professional judgement.
In the event of critical failure of the FFS and/or logistical systems, the Duty Engineer may use the Loss of
Communications Procedures (described in Section 6.3) to guide the operation of the Dam.
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7. Declarations of Temporary Full Supply Levels for Flood
Mitigation or the application of a Reduced Full Supply
Level
7.1 Glossary
In this Section 7:

a.

“Declaration” means a declaration by the Minister under Section 390 of the Act pursuant to which a Temporary Full
Supply Level for the Dam is set to mitigate the impacts of a potential flood;

b.

“Minister” means the Minister (or the Minister's delegate) administering the Act; and

c.

“Temporary Full Supply Level” or “Temporary FSL” or “TFSL” means a Lake Level in the Dam declared by the
Minister under Section 390 of the Act;

d.

“Reduced Full Supply Level” or “Reduced FSL” or “RFSL” means a Lake Level in the Dam reduced by
Seqwater under Section 399B of the Act.

7.2 Purpose
Sections 7.3 and 7.4 set out the operational procedures that apply to releases of water which are to be made to lower the
Actual Lake Level of the Dam to a Temporary Full Supply Level which has been declared by the Minister to mitigate the
impacts of a potential flood or a Reduced Full Supply Level.
If a Temporary FSL and Reduced FSL are in effect at the same time, the operational procedures in Section 7.4 are to be
followed so as to reach the lower of the two levels.

7.3 Application
a. The operational procedures in Section 7 only apply where:
i

a Declaration is made or a Reduced Full Supply Level is applied, and at the time the Declaration is made
(whether or not the Temporary Full Supply Level has commenced) or the Reduced Full Supply Level is applied,
the Actual Lake Level in the Dam exceeds either the Temporary Full Supply Level or the Reduced Full Supply
Level; or

ii.

following a Declaration and a release of water under this Section 7, but before the commencement date of the
Temporary Full Supply Level set in the Declaration, the Actual Lake Level rises above the Temporary Full Supply
Level.

b. For the avoidance of doubt:
i.

the operational procedures in Section 7 do not apply during Flood Events; and

ii.

other than as expressly indicated below, Section 1.1 and Section 2 to 6 of this Manual do not apply to the release
of water under this Section 7 (but nothing in this provision derogates from Seqwater's ongoing obligations,
including under Section 2.1).
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7.4 Procedures for Release of Water Stored Above the Temporary Full Supply
Level or Reduced Full Supply Level at North Pine Dam
Seqwater shall release water stored above the Temporary Full Supply Level or the Reduced Full Supply Level of the
Dam in accordance with the procedures set out below.
a. Release Procedure
The DSFOE will determine the releases to be made and direct the operation of the Dam, with the primary objective of
releasing water stored above the Temporary Full Supply Level or Reduced Full Supply Level as soon as practicable.
Within this requirement, the DSFOE shall give consideration to the following matters:
i.

the Bureau forecasts over the period of the release;

ii.

the volume of water to be released;

iii. any program developed through discussion with relevant agencies for the timing of the inundation of Youngs
Crossing to limit disruption to impacted communities;
iv. the maximum release rate from the Dam is 300 m3/s, unless an increase in the maximum release rate is judged
likely to reduce the potential for the release rate from the Dam to exceed 1,200 m3/s from an impending rainfall
event; and
v. minimising environmental impacts on river bank stability and riparian flora and fauna where practicable.
b. Bridge Closure Advice
Prior to the commencement of releases from the radial gates all reasonable steps should be taken to ensure that
Moreton Bay Regional Council has been advised of the commencement of the flood releases.
This notification should, where practicable, allow sufficient time for the Council to close Youngs Crossing in an orderly
manner prior to its inundation.
c. Flood Event Commencement
If, during the release of water under these procedures, run-off generated by Rain on Ground causes the Dam Actual
Lake Level to rise significantly:
i.

the DSFOE shall make a determination that a Flood Event has commenced;

ii. the operational procedures in Section 7 shall no longer apply; and
iii. the operational procedures in Section 5 of the Manual shall apply with the following variations:
a.

the DSFOE will plan a transition to the operational procedures in Section 5 using professional judgement.
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APPENDIX A
Appendix A — Control of the Manual
The controlled copy of this Manual is maintained on the web at the Seqwater website. The web address for this site is:
www.seqwater.com.au

The current approved version of the Manual is also managed in Seqwater’s document management system, and hard
copies of the Manual are maintained in the Flood Operations Centre for use in Flood Events.
All printed copies of this Manual are uncontrolled.
Relevant agencies are advised of revisions of the Manual through the Communications Protocol.
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APPENDIX B
Appendix B — North Pine Dam Storage Data
Lake Level Storage

Lake Level Storage

Lake Level Storage

EL m

ML

EL m

ML

EL m

ML

32.0

89,071

39.2

205,719

42.9

294,710

32.2

91,445

39.3

207,842

43.0

297,420

32.4

93,867

39.4

209,980

43.1

300,147

32.6

96,337

39.5

212,133

43.2

302,890

32.8

98,852

39.6

214,302

43.3

305,650

33.0

101,413

39.7

216,486

33.2

104,018

39.8

218,685

33.4

106,669

39.9

220,899

33.6

109,365

40.0

223,129

33.8

112,108

40.1

225,374

34.0

114,898

40.2

227,635

34.2

117,736

40.3

229,910

34.4

120,623

40.4

232,201

34.6

123,558

40.5

234,508

34.8

126,544

40.6

236,831

35.0

129,579

40.7

239,170

35.2

132,665

40.8

241,525

35.4

135,802

40.9

243,897

35.6

138,990

41.0

246,285

35.8

142,230

41.1

248,689

36.0

145,522

41.2

251,109

36.2

148,867

41.3

253,545

36.4

152,264

41.4

255,997

36.6

155,715

41.5

258,465

36.8

159,219

41.6

260,950

37.0

162,776

41.7

263,450

37.2

166,387

41.8

265,967

37.4

170,054

41.9

268,500

37.6

173,778

42.0

271,049

37.8

177,559

42.1

273,614

38.0

181,401

42.2

276,195

38.2

185,304

42.3

278,792

38.4

189,267

42.4

281,406

38.6

193,291

42.5

284,035

38.8

197,374

42.6

286,680

39.0

201,517

42.7

289,340

39.1

203,610

42.8

292,017
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APPENDIX C
Appendix C — Gate Settings and Details: All Gates Operational
Total discharge (all 5 gates) for various OFSLs
38.0 m
37.0 m
36.0 m
35.0 m
AHD
AHD
AHD
AHD

Level relative to
OFSL

Gate
A

Gate
B

Gate
C

Gate
D

Gate
E

Total
Openings

m

m

m

m

m

m

m

m3/s

m3/s

m3/s

m3/s

m3/s

m3/s

Below OFSL

0.0

0.0

0.0

0.0

0.0

0.0

0

0

0

0

0

0

OFSL

0.0

0.0

0.0

0.0

0.0

0.0

0

0

0

0

0

0

+0.05

0.5

0.5

1.0

0.5

1.0

3.5

272

259

237

212

184

151

+0.1

0.5

0.5

1.0

0.5

1.0

3.5

273

260

238

213

185

153

+0.2

0.5

0.5

1.0

0.5

1.0

3.5

275

262

240

216

188

156

+0.3

1.0

0.5

1.0

1.0

1.0

4.5

357

341

312

280

244

203

+0.4

1.0

1.0

1.5

1.0

1.5

6.0

482

460

420

376

328

277

+0.5

1.5

1.0

1.5

1.5

1.5

7.0

569

542

495

444

387

322

+0.6

1.5

1.5

2.0

1.5

2.0

8.5

697

664

605

542

473

412

+0.7

2.0

2.0

2.0

2.0

2.0

10.0

825

786

717

643

561

532

+0.8

2.0

2.0

2.5

2.0

2.5

11.0

912

869

793

712

627

563

+0.9

2.5

2.5

3.0

2.5

2.5

13.0

1,079

1,028

940

845

758

594

+1.0

3.0

2.5

3.0

3.0

3.0

14.5

1,205

1,150

1,053

949

923

626

+1.1

3.5

3.0

3.5

3.0

3.5

16.5

1,373

1,311

1,203

1,127

1,009

658

+1.2

3.5

3.5

4.0

3.5

4.0

18.5

1,545

1,478

1,359

1,279

1,047

691

+1.3

4.0

4.0

4.5

4.0

4.0

20.5

1,727

1,654

1,577

1,496

1,086

724

+1.4

4.5

4.0

4.5

4.5

4.5

22.0

1,876

1,799

1,890

1,539

1,125

758

+1.5

5.0

4.5

5.0

4.5

5.0

24.0

2,094

2,010

1,983

1,583

1,164

792

+1.6

5.0

5.0

7.5

5.0

5.0

27.5

2,355

2,221

2,093

1,627

1,204

827

+1.7

5.0

5.0

7.5

5.0

7.5

30.0

2,526

2,345

2,142

1,672

1,244

863

+1.8

7.5

5.0

7.5

5.0

7.5

32.5

2,714

2,484

2,191

1,717

1,285

899

+1.9

7.5

5.0

7.5

7.5

7.5

35.0

2,918

2,639

2,240

1,763

1,326

935

+2.0

7.5

7.5

7.5

7.5

7.5

37.5

3,139

2,810

2,290

1,809

1,368

972

38.6 m
AHD

Green shaded cells represent gates operated as a consequence of a rising water level. Orange shaded cells represent the start of transitional flow (or free overflow) at one or more gates.
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APPENDIX D
Appendix D — Cone Valve Settings
1350mm Cone Valve Settings
Lake
Level

Opening (%)
5

10

15

20

25

50

Opening (%)
75

100

5

10

15

Valve Discharge m3/s

EL m

20

25

50

75

100

Valve Discharge ML/d

20.3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0

0

0

0

0

0

0

0

21.0

0.1

0.1

0.2

0.2

0.3

0.7

1.0

1.2

5

9

14

18

23

59

87

102

22.0

0.1

0.3

0.4

0.5

0.6

1.6

2.4

2.8

11

22

33

44

55

139

208

243

23.0

0.2

0.4

0.6

0.8

1.0

2.5

3.7

4.4

17

34

52

69

86

217

323

379

24.0

0.3

0.5

0.8

1.1

1.3

3.4

5.0

5.9

23

47

70

93

117

291

432

508

25.0

0.3

0.7

1.0

1.4

1.7

4.2

6.2

7.3

29

59

88

117

146

362

536

632

26.0

0.4

0.8

1.2

1.6

2.0

5.0

7.4

8.7

35

70

105

140

176

429

635

751

27.0

0.5

0.9

1.4

1.9

2.4

5.7

8.4

10.0

41

82

122

163

204

493

729

863

28.0

0.5

1.1

1.6

2.1

2.7

6.4

9.5

11.2

46

93

139

185

232

554

817

970

29.0

0.6

1.2

1.8

2.4

3.0

7.1

10.4

12.4

52

104

155

207

259

611

899

1071

30.0

0.7

1.3

2.0

2.6

3.3

7.7

11.3

13.5

57

114

171

228

285

665

976

1166

31.0

0.7

1.4

2.2

2.9

3.6

8.3

12.1

14.5

62

124

186

249

311

716

1048

1256

32.0

0.8

1.6

2.3

3.1

3.9

8.8

12.9

15.5

67

134

201

269

336

763

1115

1340

33.0

0.8

1.7

2.5

3.3

4.2

9.3

13.6

16.4

72

144

216

288

360

807

1176

1418

34.0

0.9

1.8

2.7

3.6

4.4

9.8

14.2

17.3

77

153

230

307

383

847

1231

1491

35.0

0.9

1.9

2.8

3.8

4.7

10.2

14.8

18.0

81

162

244

325

406

884

1281

1558

36.0

1.0

2.0

3.0

4.0

5.0

10.6

15.3

18.7

86

171

257

343

428

918

1326

1619

37.0

1.0

2.1

3.1

4.2

5.2

11.0

15.8

19.4

90

180

270

360

450

949

1366

1674

38.0

1.1

2.2

3.3

4.4

5.4

11.3

16.2

19.9

94

188

282

376

470

976

1400

1724

39.0

1.1

2.3

3.4

4.5

5.7

11.6

16.5

20.5

98

196

294

392

490

999

1428

1768

40.0

1.2

2.4

3.5

4.7

5.9

11.8

16.8

20.9

102

204

306

408

510

1020

1452

1806

41.0

1.2

2.4

3.7

4.9

6.1

12.0

17.0

21.3

106

211

317

423

528

1036

1469

1838
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APPENDIX E
Appendix E — North Pine Dam Auxiliary Equipment
The spillway gates at the Dam are raised and lowered using electric motor driven winches. These motors are normally
powered from the mains electric supply. In the event of a failure of the mains supply, a standby diesel generator
automatically cuts in to maintain electric supply. An additional diesel-powered generator is available on request from a
local hire company. This unit is leased on standby for the wet season each year and will supply the electrical needs for
the Dam.
The Dam also has a hydraulic gate opening system, comprising of a trailer mounted power-pack, permanently fixed
hydraulic pipe-work and hydraulic motors mounted at the winch controls under the service deck. In the event of total
failure of the electrical system, this would be the preferred option for gate operations.
Review of the Dam hydrology has shown that extreme events can submerge the five radial gate electric winch motors
that are located on platforms beneath the bridge deck forming the Dam crest. During such an event, the electric winch
motors would not operate and the winches would not be accessible. The hydraulic system is designed to be operable
when submerged or above the water level.
An auxiliary gate operating system installed in 1997-98 comprises a trailer-mounted motor with petrol driven generator,
which can be used to operate the winches from the crest of the Dam. The shafts of the existing electric winch motors
have been extended to the level of the Dam crest through right angle gear boxes. In the event of failure of the electrical
and hydraulic systems, the trailer-mounted motor and petrol driven generator must be used to operate the radial gates.
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APPENDIX F
Appendix F — Bridges Downstream Impacted by floods
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APPENDIX G
Appendix G — Flood Classification Thresholds at Key
Reference Gauges
Moreton Bay Regional Council

Gauge

Crossing
Threshold
m3/s1

Flood Classification
m AHD

Jan 2011

Minor

Moderate

Major

m3/s

m AHD

-

-

-

-

2,850

41.11

<1

-

-

-

2,850

-

Youngs Crossing

8-10

7.7

9.5

11.6

3,040

11.62

AJ Wyllie Bridge

1,500

-

-

-

3,100

-

Lawnton3

-

4.5

5.0

5.4

3,100

5.92

Murrumba Downs

-

2.5

3.2

3.7

3,340

3.58

North Pine Dam
Grant Street, Whiteside

1

It is noted that the flow carrying capacity of the bridges downstream of North Pine Dam are estimates as the actual capacity will vary
from year to year depending on the time since the last Flood Event, the amount of erosion/deposition at the location and the amount of
vegetation in the channel.
2

MBRC has advised that the Youngs Crossing gauge malfunctioned at the peak of the Jan 2011 Flood Event. MBRC have estimated
the peak level at approximately EL 11.6 m based on nearby surveyed flood marks.
3

Flood classification defined by MBRC.
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APPENDIX H
Appendix H — Hydrologic Investigations
Historical Floods
Peak Height

Peak Inflow

Inflow Volume

EL m

m3/s

ML

Apr-89

n/a

1,145

95,000

Feb-99

39.84

1,180

117,000

Apr-09

36.60

786

34,000

May-09

39.90

1,220

91,000

Feb-10

39.92

509

70,000

Oct-10

40.11

996

68,000

Early Dec-10

39.78

444

21,000

Mid Dec-10

39.78

286

46,000

Jan-11

41.11

3,484

208,000

Jan-12

39.95

848

71,000

Jan-131

39.80

1,650

101,000

Feb-132

39.75

630

108,000

Apr-13

39.58

242

5,800

May-153

38.72

886

29,800

Mar-184

38.66

69

9,200

Event

1

TFSL of 38.4m declared during event.
TFSL of 38.4m declared during event.
TFSL of 38.5m in place prior and during event.
4
TFSL of 38.6m in place prior and during event.
2
3
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APPENDIX I
Appendix I — Flood Forecasting System (FFS)
The Flood Forecasting System (FFS) is a decision support tool that allows the flood operations engineers to estimate the
future flood behaviour at the Dam and in the catchments upstream and downstream of the Dam from observed and
forecast rainfall and due to different gate operations. The FFS allows the Duty Engineer to efficiently trial a number of
potential Release Plans and predict their effect on the future Lake Levels in the Dam and flow at key locations
downstream of the Dam. A final Release Plan is adopted once the DSFOE is satisfied that the Release Plan is compliant
with the procedures of this Manual.
The FFS is not a single component or model, but a suite of tools developed to support real-time flood operations by
automating many of the data acquisition and modelling tasks required to collate, prepare and present key data for
decision making. The term FFS is used to broadly describe four (4) individual components that are described as follows:
a.

Monitoring Network – this component consists of Gauging Stations located throughout the Dam catchment and
areas downstream. The Gauging Stations consist of rainfall and water level sensors that use radio telemetry
systems to transmit data to the Flood Operations Centre in real-time.

b.

Data Collection – this component captures manually read data and automated rainfall and stream height (including
Lake Level) data in real-time and processes the data for input into the Modelling Platform. The Data Collection
component runs continuously collecting data from the Monitoring Network and transfers data to the Modelling
Platform at regular intervals. In addition, gridded forecast rainfall from the Bureau is also collected at regular
intervals throughout the day.

c.

Modelling Platform – this component processes point recorded and gridded forecast rainfall data to estimate stream
flow hydrographs at key locations throughout the basin using a suite of calibrated hydrologic models. It contains
validated catchment models that provide coverage over the Dam catchment and areas downstream. These models
run at discrete times selected by the Duty Engineer(s), based on the spatial and temporal patterns of rainfall in the
Pine Basin. There is capacity to include rainfall forecasts within the modelling. Situations where forecast rainfall can
be used in the Modelling Platform and the Gate Operations Model are described in sections 4.5 to 4.9. The output
from the Modelling Platform is used as input to the Gate Operations Model component.

d.

Gate Operations Model – this component is used to evaluate Dam outflow strategies and to calibrate the flow
hydrographs from the Modelling Platform component. Broadly, it determines Lake Levels based on inflows
determined from the Modelling Platform component and allows the Duty Engineer(s) to investigate a range of
potential Release Plans to determine the most appropriate strategy to use at any point in time.

A summary of the status of these components as of August 2019 is described in detail below.

Monitoring Network
The Monitoring Network available to Seqwater consists of over 530 ALERT rainfall sensors and over 380 ALERT water
level sensors across South East Queensland. This network consists of gauges both inside and outside the Pine River
catchment boundary. Of this network, Seqwater owns and operates approximately 120 ALERT rainfall sensors and 82
ALERT water level sensors. The remaining sensors are owned and operated by local government authorities and the
Bureau. The FFS configuration is regularly updated to include ALERT data from sensors owned by other agencies.
The rainfall and water level sensors owned by Seqwater provide a sufficiently robust flood monitoring network to allow
appropriate operation of the Dam during Flood Events. However, by default the FFS utilises real-time ALERT data from
multiple agencies within a region that approximates Seqwater’s operational district. Real-time data collected from
sensors owned by other agencies is useful for data validation purposes and providing a clearer picture of the
development of Flood Events across South East Queensland (such as rainfall approaching the Pine Basin). The
additional real-time data augments Seqwater’s ALERT network and can provide an additional layer of data redundancy
that is useful if sensors become damaged or inoperable (for example, due to the impacts of extreme weather).
To maintain its network of rainfall and water level sensors in a continual state of readiness, Seqwater employs a team of
professional hydrographers. This team is supported by technicians from external organisations that offer expertise
relating to the communications aspects of the network, while Seqwater hydrographers ensure the hydrometric sensors
operate effectively.
Seqwater hydrographic staff compile regular status reports, in order to monitor and document the performance of flood
monitoring instrumentation owned by the organisation.
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APPENDIX I
Data Collection System
The Data Collection System collects, prepares and processes data from the Monitoring Network for the Modelling
Platform. Data from three systems is used: Enviromon, WISKI and the Registered User Service provided by the Bureau.
Enviromon
The primary hydrometric ALERT data collection package, Enviromon, is used to collect and collate rainfall and water
level data from the Monitoring Network for input into the Modelling Platform. Enviromon was developed by the Bureau
and is widely used throughout Australia. Enviromon was implemented in Seqwater’s Flood Operations Centre in 2009
and represents the ALERT data collection system that underpins the flood hydrology Modelling Platform. Enviromon has
been configured to receive data from ALERT stations owned by Seqwater, Local Government authorities and the Bureau
via multiple communication pathways to provide a level of redundancy.
Core functionality of Enviromon includes automated analysis, data filtering and configurable alerting. The automated
“spike” filters in Enviromon assist by cleaning the incoming ALERT data. Data in Enviromon is also continually
maintained by Seqwater hydrographers and on-call members of the Flood Operations Centre throughout periods outside
Flood Events. During Flood Events, data editing is primarily carried out using the Modelling Platform on a continuous
basis.
WISKI
WISKI is Seqwater’s archival hydrometric database and collects hydrometric data related to many aspects of the
business. During a Flood Event, manually observed data is entered into WISKI which is then automatically transferred to
the Modelling Platform. Additional transfers of telemetered water level data occur from WISKI to the Modelling Platform
to augment the ALERT data collected by Enviromon. These values are used for data validation and monitoring field
information.
Bureau Registered User Service Products
Seqwater subscribes to several numeric weather prediction products provided by the Bureau as part of the Registered
User Services. Tools have been developed by Seqwater to automate the transfer of this data to the Modelling Platform.

Modelling Platform
The primary and backup Modelling Platform used in the FFS is based on Delft-FEWS.
“Delft-FEWS consists of a sophisticated set of configurable modules for building a hydrological forecasting
system customised to the specific requirements of an individual organisation. Delft-FEWS was designed to
support the flood forecasting process, but due to its flexible and modular structure, it is also very well suited to
support day-to-day operational management, real-time control and forecasting and warning in other disciplines,
like water quality, reservoir management, hydropower, navigation, groundwater, drought and dike strength
monitoring” (Delft-FEWS Product Brochure, Deltares, 20174).

4

Delft-FEWS brochure available at: https://www.deltares.nl/app/uploads/2015/01/Delft-FEWS_brochure-2017.pdf, accessed 12 August
2019.
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APPENDIX I

Illustration of Delft-FEWS systems used internationally (Source: Deltares, received 12 August 2019)
Delft-FEWS is used as an operational platform internationally as depicted above. Delft-FEWS is used operationally by
several agencies within Australia, including the Bureau of Meteorology and Seqwater.
Seqwater adopted Delft-FEWS as the primary Modelling Platform in 2013 and has continually made significant
configuration and customisations to meet Seqwater’s needs. The Modelling Platform has been configured to support
operations at the Dam by automation of:
•

Importation and processing of real-time rainfall and water level data (from Enviromon);

•

Importation and processing of manually observed data (from WISKI);

•

Importation and processing of forecast rainfall products produced by the Bureau;

•

Data visualisations;

•

Distribution and sharing of modelling results; and

•

Archiving of modelling results.

A number of calibrated hydrologic models have been configured to work within the Modelling Platform. The hydrologic
models representing the Pine Basin have been calibrated to more than 40 historical rainfall events. These historical
calibrations provide the Duty Engineer(s) with information relating to the previous model performance and historical flood
routing behaviour of the catchment. The list of historical calibration events is continually updated to include significant
Flood Events after they occur.
The hydrologic models are continuously calibrated in real-time by comparing observed water level and estimated rated
flow (from the Data Collection System) with modelled water levels and flows (from the Modelling Platform) at key
locations throughout the Pine Basin. The Duty Engineer uses professional judgement to adjust the routing parameters of
the hydrologic model to match the runoff characteristics for the location of interest (typically a key location used for
decision making).

Gate Operations Model
Modelled flows estimated using the Modelling Platform are imported into the Gate Operations Model to determine a
Release Plan. The Gate Operations Model has been configured to simulate the reservoir routing of the Dam and
estimate the impacts at and downstream of the Dam. To support this process, the Gate Operations Model provides
outputs that are used to evaluate potential Release Plans in terms of impacts at and downstream of the Dam and
compliance with the procedures in this Manual. These outputs include various tables and charts that show or compare:
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APPENDIX I
•

Dam inflows;

•

inflows and outflows to and from the Dam;

•

actual and modelled Lake Levels at the Dam;

•

the plotting position of the proposed Release Plan against the required Appendix C operations.

Once a Release Plan has been developed, the Gate Operations Model is used to communicate key information to
internal and external stakeholders in accordance with the Communications Protocol.
At any point during a Flood Event, there may be a number of working Gate Operations Models, however only one Gate
Operations Model will be being used to directly derive the Release Plan. The Gate Operations Model used to directly
derive the Release Plan will change on a regular basis over the duration of a Flood Event in response to updated
hydrologic modelling results, rainfall in the catchment, changes in rainfall forecasts (as outlined in Section 4.8) and
changes in catchment conditions.
The Release Plan is normally updated and changed on a regular basis over the duration of a Flood Event in response to
rainfall in the catchment, changes in rainfall forecasts (as outlined in Section 4.8) and changes in catchment conditions.
There is only ever one Release Plan used to direct releases at the Dam at any point in time during a Flood Event. The
time horizon of a Release Plan is set by the DSFOE.

Revision No: 10 – November 2019
Manual of Operational Procedures for Flood Mitigation at North Pine Dam

Doc No: MAN-00160
53

APPENDIX J
Appendix J — Alternative Procedures for Communications
Between the Regulator and Seqwater
Protocol for seeking Authorisation of Alternative Operating Procedures
Scope
Division 8 of Chapter 4 of the Act applies when the Dam owner is seeking authorisation to observe a different operational
procedure (an Alternative Procedure) to that specified in an approved Flood Mitigation Manual.
This protocol provides clarity and guidance for communication between the Chief Executive (DNRME) and the DSFOE
when seeking authorisation of alternative operational procedures.
Contact positions
The Chief Executive (DNRME), or the following delegates of the Chief Executive (DNRME), are to be used as contacts
for communications by the Dam owner – subject to the guidance set out below:
•
•

Director, Dam Safety, Divisional Support, Department of Natural Resources Mines and Energy; or
Executive Director, Divisional Support, Department of Natural Resources Mines and Energy.

Means of Communication
The following means of communication are to be used for communication by the Dam owner – subject to the guidance
set out below:
a.

Landline telephone;

b.

Mobile telephone;

c.

Satellite telephone;

d.

Two-way radio;

e.

Email/Internet;

f.

Face to Face / Courier; or

g.

Letter.

Guidance
Relevant contact details will be established on approval of this Flood Mitigation Manual and maintained as required (but
at least annually) by exchange of letters.
While there is no strict hierarchy to the contacts or means of communication, the means of communication adopted will
be dependent on the:
a.

Available means of communication;

b.

Proximity of the parties;

c.

Time available to make the decision;

d.

Extent of prior knowledge the decision maker has of the circumstances leading up to the request;

e.

The complexity and quantity of data/information required to support/justify the decision; and

f.

Consequences of the decision.
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APPENDIX J
Matters to be considered include:
a.

Means of communication should be chosen that are two-way in nature as first preference;

b.

Initial communication should preferably be by the most direct means;

c.

Multiple means of communication may be appropriate as part of a coordinated approach;

d.

For operational communications the order of contacts would normally be those listed;

e.

For operational purposes, contact need only be established with one responsible delegate; and

f.

Communications must be continually reviewed against timeframes and consequences.

What needs to be provided:
a.

Authorisation Request Information in accordance with Section 379 of the Act;

b.

Time available to make the decision; and

c.

Any other factors the Dam owner considers critical to effective alternate operations.
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