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EXECUTIVE SUMMARY

Somerset Dam and Wivenhoe Dam are located in the Brisbane River Basin. The Dams are dual purpose
storages that provide urban water supplies {(including drinking water) to South East Queensiand as well as
flood mitigation benefits to areas impacted by flood fiows along the Brisbane River below Wivenhoe Dam.

In the 25 days prior to Thursday 6 January 2011, above-average levels of rainfall were received in the Dam
catchment areas and the Dams successfully operated as flood mitigation dams on a number of occasions

during this period. Further rain fell in the Dam catchments on Thursday 6 January 2011 leading to another
mobilisation of Seqwater's Flood Operations Centre . The rainfall continued in various parts of the Brisbane
River Basin until Wednesday 12 January 2011, resulting in the largest inflows into both Dams ever recorded.
During this time, and for a period following the peak of the floods, the Dams were operated as flood mitigation
storages in accordance with The Manual of Operational Procedures for Flood Mitigation al Wivenhoe Dam  r~w
and Somerset Dam (Revision 7) (“the Manual®). The Manual defines the objectives and procedures for «
operating Somerset Dam and Wivenhoe Dam during flood events. An understanding of the Manual is Y‘v
i_rnportanl when reading this Report. §

This Flood Event that impacted the Dams between Thursday 6 January 2011 and Wednesd@&ﬂanuaw
2011 can be defined in the range of large (1 in 100 years) to rare {1 in 2,000 years) in ac ce with
Australian Rainfati and Runoff (Book 6) (AR&R). Studies associated with the design andderation of
Wivenhoe Dam that date back to 1971, indicate a flood of this magnitude would be u\éted to result in urban
damage below Moggill. The Wivenhoe - Sormerse! interaction Study which was <t%;';tred to support the 2009
review of the Manual, is the most recent investigation undertaken that supports4his expectation.

Background | O
S

Flood events that impact Somerset Dam and Wivenhoe Dam are. a&éd by rainfall events that vary in
intensity, duration and distribution over a catchment area exc 7,000km2 abaove the Dams. When
making decisions about releasing water from the Dams durir‘r cod events, consideration is also given to rain
falling in Brisbane River catchment areas not controlled e Dams. These catchment areas, which include
the Lockyer Creek and Bremer River catchments, algg.gOver an area in the order of 7,000km? and rain falling
in these catchments will also vary in intensity, dura@”and distribution. Accordingly, the Manual must account
for an infinite number of flood event scenarios._,\"?*

The current level of forecasting technolo %es not make it possible for the Bureau of Meteorology (BoM) to
provide completely accurate rainfall Ig::ga ts for the Dam catchment areas. A degree of uncertainty exists in
all weather forecasts and the further’ ard in time forecasts are provided, the greater the degree of

uncertainty. N

As it is not possible to proyT specific procedure for Dam operation during every possible flood event, the
Manua! takes the appr &;‘b of providing objectives and strategies to guide operational decision-making during
a flood event. The abjgetive followed and strategy chosen at any point in time depends on the actual water
levels in the Dam€» well as flood modelling predictions based on the best observed and forecast rainfalt and
stream flow information available at the time.

ltis no@\gle to predict the range’ of objectives and strategies that will be used during the course of a flood
eveqt{; ore or al any time during the event, prior o the event peak. Objectives and strategies change as
fl @events progress, as rainfall is received in the catchment and as forecast rainfall amounts change. For
%;kgll floods, objectives and strategies relate to minimising flood impacts in rural areas, while as the scale of
e flood increases, the emphasis changes to protecting urban areas and maintaining the structural safety of
the Dam.

The primary objeclives of the Manual, in order of importance, are;

+ Ensure the structural safety of the Dams;
» Provide optimum protection of urbanised areas from inundation;
s Minimise disruption to rural life in the valleys of the Brisbane and Stanley Rivers;

» Retain the storage at Full Supply Level (FSL) at the conclusion of the flood event;
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EXECUTIVE SUMMARY

» Minimise impacts to riparian flora and fauna during the drain down phase of the flood event.

While ensuring the Dams are operated during flood events within these objectives, Seqwater’s duty of care to
the public is also a primary consideration when making flood releases from the Dams. Every attempt is made
to ensure public roads are clased prior to inundation by Dam outflows and that authorities are provided with ‘
‘enough time to prepare for community isolations and to undertake evacuations. Every attempt is also made to
ensure urban damage is minimised, and that Dam outflows with the potential to contribute to urban damage
are delayed until it is apparent no other options are available without risking the safety of the Dams.

It is also important to note that, under the Manual’s current operating rules, both Somerset Dam and
Wivenhoe Dam are expected to fail during the Probable Maximum Flood, if such an event ever occurs, %

Significance of the Janu'éry 2011 Flood Event Yﬁx’

The January 2011 Flood Event has been defined as a large to rare event by AR&R, The Instituti
Engineers Australia (Engineers Australia) national guidelines for the estimation of design ﬂoog:@aracteristics.
The flood level classifications adopted by BoM define the Event as a major flood. Releva%s‘t%tistics that

demonstrate this are; )
&

« Rainfall recorded in the catchment area above Wivenhoe Dam indicates that th chment average
rainfall intensity for the 72 hour period to Tuesday 11 January 2011 at 19:0%)6 an annual recurrence
interval of between 1 in 100 years and 1 in 200 years. The catchment avekage rainfall intensity for the 120
hour period to Tuesday 11 January 2011 at 19:00 also had an annug rrence interval of between 1in
100 years and 1in 200 years. At some individual rainfall stations sgitih the Brisbane River catchment,
rainfall estimates beyond the annual exceedance prebability (/%‘J%vllmit of extrapolation (1 in 2,000 years)
were recorded for durations of between & hours and 48 hour%

« On Tuesday moming 11 January 2011, water levels in V\ﬁfv_enhoe Dam began rising rapidly in response to
very heavy localised rainfall in the area immediately upstream of the Dam. At the time, the BoM radar
indicated this rain was located in an area which d@%s not have any real time rain gauges. Post fiood
arialysis suggests the rainfall required to reprodite this rise could exceed an annual recurrence interval of
1in 2,000 years and may be well into the Q%Fé'r%’e category. Rainfall of this intensity and duration over the
Wivenhoe Dam lake area at such a cﬁtic@st ge of the Flood Event, was unprecedented.

8)

« The volume of total inflow into Wivenl‘%,e Dam during the Event was 2,650,000ML. This volume has been
calculated to be almost double ( 96\%) the comparable volume of inflow from the January 1974 flood
event, and comparable with tr@ d of 1893,

e The inflow into Wivenhoe- during the Event.is represented by two individual loods, with the peak of
each flocd separated aut 30 hours. The maximum flow rate at the first peak is estimated to be
around 200% of tﬁe@'ﬂparable flow rate calculated from the January 1974 event, while the maximum flow
rate at the secon@fak is estimated to be approximately 230% of the comparable flow rate from the
January 187 t {Source of January 1974 flow: Brisbane River and Pine River Flood Study, QOctober
1994, ReportNo. 23a).

« The p@w«ater level recorded at many gauges in the Brisbane River, including the Brisbane City gauge,
excéBrled the BoM-defined major flood level.

&
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EXECUTIVE SUMMARY

Operations during the January 2011 Flood Event

1. During the January 2011 Flood Event, operational decisions were made in accordance with the Manual.
Dam outflows contributing to downstream flooding were delayed until it was apparent no other option was
available, without risking the safety of Wivenhoe Dam.

2. Two separate floods entered Wivenhoe Dam during the Event. The first flood into Wivenhoe Dam was
similar in nature and magnituge to the comparable flood flows of the January 1974 event. The combined
mitigation effect of Somerset and Wivenhoe Dams ensured this first flood did not result in urban damage
below Moggill however, achieving this result did cause significant filling of the Dams' flood storage
compartiments.

3. The second flood was also similar in nature and magnituge to the comparable flood flows of the Januar 0\'
1974 event. Rainfall which occurred directly on and near the Wivenhoe Dam lake area contributed tofk
second fiood. Post flood analysis suggests the intensity of this rainfall could have exceeded an anf
recurrence interval of 1 in 2,000 years and may be well into the extreme category. The Iocétior@ﬁﬂs
rainfall on and near the Dam also reduced available mitigation options. (QO

be completely contained without risking the safety of the Dams and therefore the in f water to the
Brishane River resulted in urban damage below Moggill. The extent of this dama«{a wowever was greatiy
reduced by the the operation of the Dams. : Q‘?"'

4. Due to the level to which the flood compartments were filled by the first flood, the seco;d‘ﬁ)d could not

. Rainfall forecasts in the early stages of the Event did not support flood releas@s being made from Wivenhoe
Dam, greater than those that actually occurred. An increase to flood rel in the later stages of the Event
(prior to the morning of Tuesday 11 January 2011) had the potential t@eese urban damage, due to the
possible southward movement of the prevailing weather system. Héjq-{ e rainfall on Tuesday 11 January
2011 fallen south of the Dam, the transition to an operating str. o protect the safety of the Dam may have
been avoided however, urban damage would have likely incre% d under this scenario, due to the loss of the
mitigation effects provided by the Dam. ‘$0

Given the current level of forecasting technology a ai%ﬁle, there was an extremely high degree of difficulty in
predicting the actual quantity, intensity and spatia}éﬁﬁbution of the Event rainfall. This resuited in a high
ievel of uncertainty in predicting the likely Da ws in advance of rainfall on the ground and is
demonstrated by the three-day and ﬁve-dg@(ecast rainfall model results.

The available recorded data shows § &January 2011 Flood Event was unprecedented in the history of
Somerset and Wivenhoe Dams amﬁ(p als the largest floods in the recorded flood history of the region.
However, the successful oper@;}\bf the Oams as flood mitigation storages is considered to have had a major
effect on reducing the ﬂoo?\él:@ ages in the areas downstream of the Dams. '

'
" Fiood mitigati@%enefits of Somerset Dam and Wivenhoe Dam

Wivenhoe Dam p(l%/'ided clear and greatly significant flood mitigation benefits during the January 2011 Flood
Event as dem_%nstrated below: '
B\
+ Figure 9.1.2 demonstrates the significant mitigation benefits of Wivenhoe Dam during this Flood Event.
The peak of the outflow from the Dam was approximately 40% lower than the peak of the inflow meaning
Y‘that, just below the Dam, the maximum hourly flow rate in the Brisbane River was reduced by around 40%.

Q- Without the mitigating effects of Wivenhoe Dam, the peak fiood height measured at the Port Office gauge
near the Brisbane CBD would have been approximaiely 2.0m higher than was experienced.

« Based on the current damage curves, these projected reductions in the flood peak height equate to
significant reductions in the potential for the loss of life as well as menetary savings in regard to property
damages in the order of up to §5 billion, (Source: Flood Darage Tables - River PMF tab; provided fo
Seqwaler by the Brisbane City Council).

« Without the above flow rate reductions provided by Wivenhoe Dam, it is estimated up to 14,000 more
properties would have been impacted by the January 2011 Flood Event. {Source. Flood Damage Tables -
River PMF tab, provided fo Seqwater by the Brisbane City Counci).
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1.1 Preface

Given the potentiai significant impact on downstream populations and property, it is imperative Somerset and
Wivenhoe Dams are operated during flood events in accordance with clearly defined and pre-determined
procedures. The current procedures are contained in Revision 7 of The Manual of Operational Procedures for
Flood Mitigation at Wivenhoe Dam and Somerset Dam (“the Manual”} that was gazetted in January 2010. The
Manual is an approved flood mitigation manual under the Queensiand Water Supply (Safety and Reliability)
Act 2008. An understanding of the Manual is important when reading this Report.

The Manuat requires the owner of Somerset and Wivenhoe Dams (currently Seqwater) to prepare a report
after each flood event impacting the Dams. A fiood event is defined as a situation where either Somerset and
or Wivenhoe Dams exceed their Full Supply Level (FSL) and flood water releases are made. The report mést
contain details of the procedures used during the flood event, the reasons why procedures were used QE'@
other pertinent information. Seqwater must forward thé report to the Director General of the Depart of
Environment and Resource Management (DERM) within six weeks of the completion of the ﬂood.%“y nt.

This decument and its associated volumes comprise the required repart relating to the Janué&ﬂﬁ Flood
Event impacting Somerset and Wivenhoe Dams that commenced on Thursday 6 Janua 4‘-1 and concluded
on Wednesday 19 January 2011. ltis due for submission by Wednesday 2 March 2{%.

\<5
&

In this report, the following terms are defined as below: Q%'

Q

“Act” means the Water Supply (Safety and Reliability) Act 2008; C‘J@Q

1.2 Meaning of terms

“AEP” means annual exceedance probability, the drobabilit}{%}a specified event being reached or exceeded
in any one year. This may be expressed as a ration (e.g:j in Y) or a percentage; '

o

“Agency” includes a person, a local government aaid;é department of state govermment within the meaning of
the Acts Interpretation Act 1954; (,\Yb

“AHD” means Australian Height Datum; CJO

“ALERT” means Automated l.ocal E}él\hation in Real Time System and a system of monitoring and displaying
rainfall and water level data. It is‘tQ\.\Eombination of field stations, communications networks and data
collection software; Q :

QO

“*AMTD” means the Adoﬁj:eg Middle Thread Distance which is the distance along the centre line of the

mainstream from a (;Eﬁéﬁon, usually in kilometres;

4

“AR&R" meaN ustralian Rainfall and Run-off {(Book 6), The Institution of Engineers Australia (Engineers
ie

Australia) &a/t: al guidelines for the estimation of design flood characteristics;

“Bo ”%eans the Bureau of Meteorology;
“é-t}airperson” means the Chairparson of Seqwater;

“Chief Executive” means the Director General of the Depariment of Environment and Resource
Management or nominated delegate;

“Controlled Document” means a document subject to managerial control over its contents, distribution and
storage. it may have legal and contractual implications;,

“Dams” means Somerset Dam and Wivenhoe Dam;
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“Dam Crest Flood” the flood event which, when routed through the storage with the storage initially at Full
Supply Leve!, results in the still water level in the storage reaching the lowest point in the dam embankment,
excluding wind and wave effects

“Dam Supervisor” means the senior on-site officer at Somerset or Wivenhoe Dam as the case may be;

“DERM” means the Queensland Government department, the Department of Environment and Resource
Management;

“Duty Flood Operations Engineer” means the Senior Flood Qperations Engineer or Flood Operaticns
Engineer rostered on duty to be in charge of Flood Operations at the Dams;

“EL” means elevation in metres Australian Height Daturn; %

N
“Enviromon” is the Bureau of Meteorology data collection software used to collect and display r ii’;lfé'ﬂ and
walter level data; é

QQ
“ERRTS” means Event Reporting Radio Telemetry System, \'\% '

“Flood Event” is a situation where the Duty Flood Operations Engineer expects t,Qfgv%)ter level in either of
the Dams to exceed the Full Supply Level; Q)Q,

“Elood-Col” is the data collection software used in the Flood Operations@ntre to collect and display rainfall
and water level data; Q‘/Q

“Flood-Ops" is the modelling software used in the Flood Operat'r@%' Centre to mode! the runoff from the
catchments; C;\

“Flood Operations Centre” means the centre used byiégod Operations Engineers during a Flood Event to

manage the Event; Cj
N

“Flood Operations Engineer” means a persoﬁc%signated to direct flood operations at the Dams in
accordance with Section 2.4 of the Manual(0)

“Flood Operations Engineers” meaﬁghe collective group of persons who individually have designation as
either a Flood Operations Engi%, Jor a Senior Flood Operations Engineer;

*Flood Operations Manage{~Nneans the Flood Operations Engineer responsible for the overall management
of the Flood Operationsgatre leading up to or during a Flood Event;

NS
“FSL" or “Full Suﬁﬁ&evel” means the level of the water surface when the reservoir is at maximum
operating Ievelﬁé‘xéluding periods of flood discharge;

“Gauge” W'Ee‘% referred to in (m) means river leve! referenced to AHD or a local datum, and when referred to
in (maﬂs‘:)ﬂmeans flow rate in cubic metres per second;

“H’-"@ *means intensity Frequency Duration and refers to the statistical analysis of rainfall intensities.

“Manual” or “Manual of Operational Procedures for Flood Events at Wivenhoe Dam and Somerset Dam”
means the current version {Revision 7) of the Manual;

“m%s” means a rate of water flow being one cubic metre of water per second or 1,000 litres of water per
second;

“O0A" means ‘out of action’ in relation to the operation of a rainfall or river height gauge that provides
catchment data;
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1 INTRODUCTION

“QOperating Target Line” means the Wivenhoe/Somerset Operating Target Line from Strategy S2 of the
Manual.

«power Station” means the Wivenhoe pumped storage hydro-electric power station associated with
Wivenhoe Dam and Splityard Creek Dam,

“QPF" means Quantitative Precipitation Forecast provided by the Bureau of Meteorology and is an estimate of
the predicted rainfall in millimetres, usually in the next 24 hours;

“RTFM" means Real Time Flood Model and is a combination of Flood-Cal, Flood-Ops and other anciltary

software;
S
N

“Senior Flood Operations Engineer” means a person designated in accordance with Section 2&@?1&1:3
Manual under whose general direction the procedures in the Manual must be carried out; §>

“SD" means State Datum, which is a level height datum that is different from AHD.

“Seqwater” means the Queenstand Bulk Water Supply Authority trading as Seqwater, \/é '

“URBS"” means Unified River Basin Simulator. . <§®
A
Mote: Dam levels in this document represented as metres (m) are metres&?ﬁstraﬁan Height Datum {m
AHD). -

O

The primary objectives of the procedures contained in the M@%}in orcer of importance are:

1. Ensure the structural safety of the Dams; QO

2. Provide optimum pratection of urbanised areas-f%%inundation;

3. Minimise disruption to rural tife in the valley,s‘\o?’the Brisbane and Stanley Rivers;
4. Retain the storage at Full Supply Level (f-} 1) at the conclusion of the flood event;

5. Minimise impacts to riparian flora and‘gﬂna during the drain down phase of the flood event.

1.3 Background

In meeting these objectives, the Da&%)must be operated to account for the potential effects of closely spaced
flood events. Normal operatin@rocedures require stored floodwaters to be emptied fram the Dams within

seven days of the flood ev%t?peak passing through the Dams. During flood events, Somerset Dam and
Wivenhoe Dam are opergge in conjunction to maximise the overall flood mitigation capabilities of the two

Dams. _ K\X\/\
1.4 Wiv@oe Dam

Wiverthq @m is a dual purpose storage facility that provides urban water supplies (including drinking water)
to Sou.tﬁ§East Queensland as well as flood mitigation benefits to areas impacted by flood flows along the

B%&a\% River below the Dam. Depending on the origin, magnitude and spatial extent of the flood, Wivenhoe
Daw can be operated in a number of ways to reduce flooding downstream of the Dam. Maximum overall flood

mitigation can be achieved by operating Wivenhoe Dam in conjunction with Somerset Dam.

The capacity of the urban water supply compartment that relates to Wivenhoe Dam's F5L is 1,165,000ML.
The reservoir volume above the FSL that is used as temporary flood storage is 1,450,000ML. How much of
this flood storage compartment is utilised during a flood event depends on the initial reservoir level below the
FSL, the magnitude of the flood being regulated and the procedures adopted.

Radial gates and an auxiliary spillway are the primary infrastructure used to release water during flood events
at Wivenhoe Dam. The arrangement of the radial gates is shown in Figure 1.4.1.
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2 FLOOD EVENT SUMMARY

2.1 Summary of the January 2011 Flood Event

The following summary must be read in conjunction with The Manual of Operational Procedures for Flood
Mitigation at Wivenhoe Dam and Somerset Dam (Revision 7) ("the Manual'}. It provides a detailed summary
of the operation of Somerset and Wivenhoe Dams during the January 2011 Flood Event. Each table below
covers a period of the Event during which one of the following occurred:

» There was a transition or change to the flood operation strategy used, as defined by the Manual;

+ There was a pericd of stability during which no gate operations from either Somerset Dam or Wivenhoe
Darn were directed;

+ There was a period of sustained gate operatlons (either opening ar closmg) at either Somerset Dam 0\@

Wivenhoe Dam.

Each table also provides a summary of refevant background information and a summary of the info?ﬁ'ation
that was used to make decisions during the period covered by the table. This information incll%{e:s:

« Details of the time period; . ({/Q

* Relevant baékgroﬁnd information from the period leading up to and during the @d

+ Changes in Dam conditions during the period; ' ‘Qf(’

+ Rainfall information (including forecast rainfall) and model resulis avail@ﬂurﬁng the period;

s The strategy used and/or adopted during the period. «QE’Q

The source data for the mformatlon shown in the tables below ca-pé found in the following Appendices of this
Report: (_,

+ Appendix A — Model results '-%53

» Appendix B - Flood volume summary "

« Appendix C — Quantitative Precipitation F ¥?sts (QPF)
+ Appendix D — Catchment rainfall QQ

¢ Appendix E - Situation reports \&%

« Appendix G —~ Severe weath mings

« Appendix H - Flood Eveft potification email

+ Appendix L — Flood ﬂratlons directives

+ Appendix M ({%}dEvent log

Note Dam le-vpls in this document represented as metres {m) are in metres Australian Height Datum

(m AHD)V
Q&

&
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3 EVENT MOBILISATION AND STAFFING

3.2 Event mobilisation

There was no significant rainfall in the 24 hours to 09:00 on Wednesday 5 January 2011 however, in the 24
hours to 08:00 Thursday 6 January 2011, catchment average rainfall totals were:

¢  Wivenhoe Dam 28mm;
» Somerset Dam 21mm;
» Lockyer Creek 23mm);

« Bremer River 23mm.

This rainfall was sufficient to trigger event mobilisation at 07:42 Thursday 6 January 2011, using Strategie
W1A and 52. Based on the rainfall at that time and subsequent model runs, the Somerset lake level w. %
forecast to peak at 99.7m (excluding forecast) and 100.0m (including forecast). The Wivenhoe lake Ieﬁ%‘bwas
forecast to peak at 68.3m {excluding forecast) and 68.4m {including forecast). QE‘

o
&
0
« 24/7 staffing commenced at the Flood Operations Centre with at least one Duty FI&/@? Operations Engineer
and at least one trained Flood Officer present (minfmum two persons); N

* 24/7staffing commenced at the Dams with at ieast two trained Dam Ope(ak _\esent;

The following actions were undertaken as soon as mobilisation occurred:

« The one absent Flood Operations Engineer was called back early from@al leave to assist with the
management of the Event. Q '

Staffing of the Flood Operations Centre and the Dams continued F@g basis until event de-mobilisation at
12:00 Wednesday 19 January 2011. During critical periods, al|{gy’ Flood Operations Engineers were present

in the Flood Operations Centre and were actively involved infigdd event decision-making processes. These
Engineers generally lived in the Flood Operations Centre\@i ing during the critical 96 hours of the Event, as
did a number of the trained Flood Officers. s
&
s
7

Y
S
3.3 Qualifications of staffg@duty

AN
Flood Operations Engineers §
\»

The four Flood Operations Epgip€ers approved by the Chief Executive to direct the operations of Somerset
. and Wivenhoe Dams durin od events are;

¢« Flood Operations'\’%\g’ineer 1
+ Flood Opera,tierS Engineer 2
+ Flood Opg;éﬁons Engineer 3
+ Floo rations Engineer 4

T%SQ%WVGC’ Engineers all hold a current Certificate of Registration as a Registered Professional Engineer of
Queensland, as well as tertiary degrees in engineering. Al Engineers had demonstrated to the Chief
Executive they have:

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

2. At least a total of five years suitable experience, having demonstrated their expertise in at least two of the
following areas:

» Investigation, design or construction of major dams;

» Operation and maintenance of major dams;

¢ Hydrology with particular reference to flooding, estimation of extreme storms, water management or
metecralogy;

* Applied hydrology with particular reference to flood forecasting and/or flcod forecasting systems.
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EVENT MOBILISATION AND STAFFING

Flood Operations Engineers 1, 2 and 3 are three of the most experienced and expert Engineers in the
industry, in refation to their knowledge of Brisbane River flood hydrology. Flood Operations Engineer 4 is one
of the most experienced Engineers in Australia in relation to the operation and maintenance of gated dams.
The Flood Operations Engineers’ resumes are included in Appendix N,

Flood Officers

Nine Flood Officers, trained in Flood Operations Centre duties, assisted in the Flood Operations Centre during
the Event.

© L Ne O R W

Flood Officer 1;
Flood Officer 2;
Flood Officer 3;
Flood Officer 4;
Flood Officer 5;
Flood Officer 6;
Flood Officer 7;
Flood Officer 8;
Flood Officer 9.

Dam Operators

Thirteen Dam Operators, trained in Flood Operations Centre duties@. rated Somersét and Wivenhoe Dams
during the Event. ' N

L e N eRw N

-_
o

11.
12
13.

Dam Operator 1;
Dam Operator 2;
Dam Operator 3;
Dam Operator 4,
Dam Operator 5;
Dam Operator 6;
Dam QOperator 7;
Dam Operator 8;
Dam Operator 9;

. Dam Operator 10;

Dam Operator 1]&’\2\

Dam Operator 12;
N
Dam Op@o‘f 13.

<<’*Q
Qj?”

&
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4  FLOOD EVENT PROCEDURES

4.2 Flood Operations Centre preparedness

Prior to the January Flood Event, Flood Operations Engineer 2 was dasignated the Fiood Operations Manager
in accordance with the requirements of the Seqwater Flood Procedure Manual. In conjunction with Flood
Operations Engineer 1 (a Senior Flood Operations Engineer), Flood Operations Engineer 2 was responsible
for the overall management of the Flood Operations Centre leading up to the Event and ensured:

« A Flood Operations Engineer and three Flood Officers were on close call at all times, and ready to attend
the Flood Operations Centre if called;

+ Sufficient Flood Operations Engineers and Flood Officers were available to staff the Flood Operations
Centre if a flood event was declared,

+ Contact details for Flood Operations Engineers and Flood Officers were up-to-date; \/QT\
» Current copies of the following documents were available in the Fiood Operations Centre; ‘ \z»
« The Manual of Operational Procedures for Flood Mitigation for Wivenhoe Darm and S nérset Dam
{Revision 7) {"the Manual"}, ) <<
« Wivenhoe Dam - Emergency Action Plan; {%‘
» Somerset Dam — Emergency Action Plan, Q
| &

&

» The data collection and modelling systems required to manage ﬂoog:éﬁr,ents at Somerset and
Wivenhoe Dams; Q’
« Sufficient stationary and forms; . Q

+ Landline telephone, mobile telephone, satellite telephone,

« The following facilities were available in the Flood Operations Centre:

1S@u/ater radio network, facsimile and

email communication systems; N
+ Power systems and back-up power systems requiregQ@,ensure computer system reliability during the
Flood Event. O '

As defined by the Seqwater Flood Procedure Manual, thesfole and responsibilities of the Flood Operations
Manager are completely separate to the roles and rgspansibilities of Flood Operations Engineers, However, a
single person can hold both roles at any point in tigk.

¢ Y

When one of the Flood Operations Enginee@§ on call, this person is referred to as the Duty Flood
Operations Engineer. There is always a‘\shnf;le designated Duty Flood Operations Engineer on call 24 hours a
day, seven days a week. Q}

When on call, the Duty Flood @ations Engineer — one of the four Flood Operations Engineers described in
Section 3.3 — ensured they. ) :

<

« Were contactable@? times by telephone;

+» Had constant@ocess-to facilities that provided appropriate real-time monitoring of dam and calchment
condition \:\

+ Wereabl® o travel to the Fiood Operations Centre in two hours to direct the mobilisation and operation of
theﬂo d Event, without compromising the safety of the Dams or the intent of the Manual,

. incoming Duty Flood Operations Engineer, arganised the handover from the current duty staff;

» As outgeing Duty Flood Operations Enginéer, prepared a status summary sheet for Somerset and
Wivenhoe Dams;

« Contacted the Flood Operations Manager if any issues arose with the potehtial to adversely impact the
operations of Flood Operations Centre.

When on call, the nine Flood Officers described in Section 3.3 ensured they:

s Were contactable at all times by telephene;

« Reported to the Duty Flood Operations Enginger if at any time while being on call they became unfit for
duty;
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4 FLOOD EVENT PROCEDURES

= Were able to travel to the Flood Operations Centre within two hours of being called;

» Attended the close call handover meetings organised by the Duty Flood Operations Engineers.
4.3 Flood Operations Centre mobilisation

The Seqwater Flood Procedure Manual requires the Du‘fy Flood Operations Engineer to declare a flood event
and mobilise the Flood Operations Centre, if the Duty Flood Operations Engineer considers it likely the FSL of
Somerset Dam or Wivenhoe Dam will be exceeded as a result of rainfall occurring in the Dam catchments and
flood releases are likely. The Flood Operations Centre is mobilised as soon as a flood event is declared.
Flood Operations Engineer 2 was the Duty Flood Operations Engineer who declared the January 2011 Flood
Event by email at 07:42 on Thursday 6 January 2011 {see Appendix H}.

When the Flood Operations Centre was mobilised, the Duty Flood Operations Engineer ensured that )Q@

following actions were undertaken: o~
&
+ Notified the Senior Flood Operations Engineers of the mobilisation; QQ
>
+ Commenced recording significant events in the Event Log; e
« Contacted the required Flood Officers to commence duty at the Flood Operatio ntre;

Contacted the Seqwater Operations Coordinator responsible for Somerset @}and Wivenhoe Dam, and
provided instructions to send Dam operations staff to the Dams. The O e’rlat ons Coordinator was also
advised of the expected duration of the Flood Event to allow time to 0@)%1159. suitable staffing
arrangements for the duration of the Event; N

&
Established 09:00, Sunday 2 January 2011 as the start time fe@{_ttr\éjEvent, for the purposes of modelling
predictions; ‘ <</

Established a suitable directory structure within the coprguter network to manage the Flood Event data;

+ Examined and cleaned all rainfall and stream ﬂovy\%a‘ta for the Event prior to use in the flood modelling

systems; »\vs-
+ Derived inflow hydrographs for: %‘\Y’
» Wivenhoe Dam; CJO

« Somerset Dam; &S
» Lockyer Creek catchment'@»
= Bremer River catchme\m-.)%\'

Examined these derived @W hydrographs across a variety of appropriate rainfall scenarios;

inputted the derivedAiﬁgow hydrographs for Somerset Dam, Wivenhae Dam, Lockyer Creek catchment and
Bremer River ca@nt into Somerset and Wivenhoe Dams operations spreadsheet and ran this
program, ' _
Determingdgate operations strategies for Somerset and Wivenhoe Dams based on the resulting data from
the opefations spreadsheet and in accordance with the strategies outlined in the Manual;

A %ed Brisbane City Council, Ipswich City Council and Somerset Regional Council of the gate operations
tegies to allow roads to be closed prior to inundation;

Directed gate operations at the Dams as appropriate by instructing the Dam Supervisors by email and
facsimile of gate movements. Instructions were also given verbally by telephone prior to written
instructions being released; . :

Advisad Seqwater's Dam and Source Operations Manager of gate operations by providing a copy of all
Flood Operations Directives and regular updates, including advice of longer-term strategies to manage the
Flood Event. This allowed Seqwater to provide appropriate flood event advice to the public and other
stakeholders, including the Queensland Water Commission and the Water Grid Manager;

+ Advised the Bureau of Meteorology, Brisbane City Council and the Dam Safety Regulator of the gate
operations strategies and aclual and projected water releases from Wivenhoe Dam.
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4.4 Flood Operations Centre operations

During the Flood Event, the four Flood Operations Engineers worked closely together to ensure the following
took place, in accordance with the Flood Procedure Manual:

« Suitable staffing arrangements were in place for the Fiood Operations Centre and the impacted Dams for
the duration of the Flood Event;

+ Staff working in the Flood Operations Centre during the Event signed the Flood Event Shift Log at the start
and end of a shifi. However, because a number of staff were living in the building housing the Flood
Operations Centre during the Everl, some sign on and sign off details were not properly recorded. This
has been recognised as an area for improvement for future flood events. ’

2

During the Flood Event, the Senior Flood Operations Engineer set the overall strategy for the managg@@t of

the Flood Event in accordance with the Manual. The Duty Flood Operations Engineers directed th%%»

operations of the Flood Control Centre in accordance with the overall strategy. In situations whe[&two or
more Flood Operations Engineers were on duty simultanecusly, these duties were shared e y. The Duty

Flood Operations Engineers ensured the following actions took place during the Event, in@‘e rdance with the

Flood Procedure Manual:

« Al significant events were recorded in the Event Log;

Q
Q@{o
\Q‘)‘

+ The integrity of the ALERT System was maintained; Q:\\ .

+ Flood relaases from the Dams were in accordance with the Manual a‘cﬁ the RTFM was used to support.
the decision making processes around the releases; . (9

« Software issues impacting on the operation of the ALERT 3 were identified and resolved.

« All notifications specified in the Flood Manuals and Emer"@}%‘éy Action Plans were recorded in the Event
Log; ;@

N
« Accurate plots of headwater leveis were mainta@for each of the Dams;

» Appropriate handovers took place at the end'\ﬁ‘each shift to ensure incoming Officers had the following
information: ’

» Reservoir storage elevations atege:h Dam;
s Radial gate, sluice gate an é(g\Jlator valve openings at each Dam;
« Flood release proceduresBing applied and the reason for their selection;
_ = Status of compliance {h*the Flood Manuals and Emergency Action Plans;
o Status of the commgnrication systems;
« Status of the datﬁ\faathering network;
« Status of cdqg;%r systems and Flood Modelling Systems;
« Any areas Bi,toncern associated with the management of the Flood Event;
*« Areas Ld\xw‘hich the discretion has been exercised in accordance with the Flood Manuals.

Flood Oﬁé:‘éé on duty in the Flood Operations Centre undertook all duties as directed by the Duty Flood
Oper& s Engineer; : '

. sbane City Council, Ipswich City Council and Somerset Regional Council were contacted as appropriate
Qg::.llow roads to be closed prior to inundation and for any necessary arrangements to be made for
community isolation and/or necessary evacuations. (The Manual allows for immediate releases to be
initiated if the safety of a Dam is at risk. However, in accordance with Seqwater's duty of care to public
safety when making Dam releases, every attempt is made to close impacted roads prior to inundation by
water outflows from gate operations, and to make appropriate arrangements for community isolation and
evacuations due to the risk to public safety.) :

s (ate operations were directed at the Dams as appropriate, by instructing the Dam Supervisors by email
and facsimile about gate movements. Instructions were also explained verbally by telephone prior to the
written instructions being released,;

» Seqwater's Dam and Source Operations Manager was advised of all gate operations by providing a copy
of all Flood Operations Directives and regutar updates, including advice of longer-term strategies to
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manage the Flood Event. This allowed Seqwater to-provide appropriate flood event advice to the pubiic
and other stakeholders, including the Queensland Water Commission and the Water Grid Manager;

» The Bureau of Meteorology, Brisbane City Council and the Dam Safety Regulator were advised of the gate
operation strategies and actual and projected water releases from Wivenhoe Dam.

As the flood event progressed a number of issues arose including the potential for the Flood Operations
Centre to loose mains power and a breakdown in communication between the main and back-up Flood
Operations Centres. These issues were addressed through the procedures outlined above and the respective
building managers and Energex were were aware of the critical nature of the function of the FOC. The main
FOC focated in Turbot Street did not loose mains power or telephone communications throughout the event,
whilst the Back-up facility, located in George Street did resort to standby power for the periad the CBD was
affected by the flood. This did result in the wireless bridge which links the main and back-up FOCs drop&i@g
out far a short period of time, but this link was quickly re-established once the standby power was ‘<,\

<)
C’ﬁo
0
<
}}\,\\
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45 Somerset Dam and Wivenhoe Dam preparedness

Prior to the Flood Event, the Seqwater Operations Coordinator responsible for Somerset and Wivenhoe Dams
ensured the following actions took place during in accordance with the Flood Procedure Manuat:

= Atieast two Dam Operators were on close call for both Somerset Dam and Wivenhoe Dam at all times:

¢ Sufficient Dam Operators were available to staff Somerset Dam and Wivenhoe Dam should a major flood
event be declared;

o Contact details for the Dam Operators were up-to-date;

+ Current copies of the following documents were available at Somérset Dam and Wivenhoe Dam:

s The Manual of Operational Procedures for Flood Mitigation for Wivenhoe Dam and Somerset
(Revision 7); N
= Emergency Action Plan; ‘\\‘\('“
« Standing Operating Procedures; _ @
+ Operation and Maintenance Manual, Q{Q
S

 Sufficient stationary and forms; ‘~€§>

» Landline telephone, mobile telephone, satellite telephone, Seqwater raq@etwork, facsimile and
email communication systems; ‘<¢)

» Power systems and back-_up power systems to ensure computer gz_stems and communicatior_\
systems were able to operate reliability during the Flood Event,

« The following facilities were available at Somerset Dam and Wivenhoe Dam:

= All preventive maintenance work was undertaken at both Damsi&a’ccordance with the Dam Operation-and
Maintenance Manuals, : -

N
+ The flood release infrastructure and associated back-up @tems at both Dams was kept operationally-
ready; AQ
™
« While on close cail, Dam Operators ensured: ,%ED

» They were contactable at all imes by jeltphone;

+ In the event of being “unfit for duty” tey reported to the Duty Flood Operations Engineer currently on
close call;

+ They were able to travel to the"f;)am they were assigned to within two hours of being called.

%
G@

R
3
&
¥
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4.6 Somerset Dam and Wivenhoe Dam mobilisation

Following notification the Fiood Event had been declared, the Seqwater Opérations Coordinator responsible
for Somerset Dam and Wivenhoe Dam, ensured the foliowing actions were completed in accordance with the
Flood Procedure Manual:

The Principal Engineer Dam Safety was notified of the mobilisation;
Significant events were recorded in the Event Log;

The Dam Cperators on close call were contacted and directed to travel to the Dams. Two Dam Operators
were directed to each site and at least two Dam Operators remained on duty at all times during the Event;

During each shift, Dam Operators were nominated to be the Dam Supervisors for the purposes of 0’%
managing the Fiood Event. , &\,

As each Dam Supervisor arrived at their assigned Dam, the Dam Supervisor completed the follg\gl\ﬁ actions

in accordance with the Flood Procedure Manual:

O
x
\f(,

Commenced recording significant events in the Event Log; <¢ )

Checked communication existed with the Flood Operations Centre;

Completed the Flood Readiness Checklist contained in the Flood Proced% anual (see Appendix i);
Undertook flood operations as directed by the Flood Cperations Cent@-"

N
&
O
QO
el
~
Q
<
o\
4%'1
N
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4.7 Somerset Dam and Wivenhoe Dam operations

As the Flood Event commenced, the Dam Supervisor at Somerset Dam and Wivenhoe Dam ensured the
following actions took place in accardance with the Flood Procedure Manual. At the beginning of each shift, a
new Dam Supervisor was appointed.

» Al significant events were recorded in the Event Log;

¢ Flood releases were undertaken in accordance with directions provided by the Flood QOperations Centre;

« Al notifications required by the Manuals and Emergency Action Plans were made;

» Handovers at the end of each shift were conducted to ensure incoming Officers were aware of:

+ Reservoir storage elevations at each Dam; : O%
« Radial gate, sluice gate and reguiator valve cpenings at each Dam; &\

» Status of the communication systems; 7 ! _@Y"

» Any areas of concern associated with the management of the Flood Event. %

O
¢ The Duty Flood Operations Engineer was advised of any issues arising during the Evej%gvith the potential
to adversely impact flood operations. . Q\

(Note: During the Event, Wivenhoe Dam experienced a temporary loss of* \’ns power however,
this did not impact Dam operations as the on-site, standby diesel gendrdfor provided full power
during this time. Two other separate back-up power systems wer%jléo available to ensure the
continued operation of the radial gates if needed.) QY
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5 DATA COLLECTION SYSTEM PERFORMANCE

5.2 Field station descriptions

Seqwater operates 75 rain gauges and 71 river gauge field stations within and around the Brisbane River
Basin. Of these 146 sites, 129 operate under the ALERT system and the remaining 17 operate as telephone
telemeter gauging stations, but are not directly available in the operational suite.

Manual gauge board readings are taken at Somerset and Wivenhoe Dams to confirm the ALERT data
received from these sites. These manual observations form the basis of gate operations.

In addition to the Seqwater owned and operated network, the Flood Operations Centre also has access to
Enviromon which collects data from an additional 225 rain gauges and nearly 200 water level gauges %

throughout South East Queensland. §

The location of the rainfall stations are shown in Figure 5.2.1 and the Seqwater water level network is\,‘s‘,hown

in Figure 5.2.2.
o~
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5 DATA COLLECTION SYSTEM PERFORMANCE

Seqwater’s hydrographic unit is responsible for the operation and maintenance of the rainfali and water level
network. This unit is assisted by RoadTek, a division of Main Roads.

Most rainfall stations are standalone instruments or are co-located with river level stations. Where possible,
ALERT water level gauges take advantage of data provided by DERM owned and maintained gauging

stations to provide a robust source of reliable water level sensing.

A number of the sites damaged during the January 2011 Flood Event have aiready been reinstated by
Seqwater staff.
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6 EVENT DATA

6.1 Introduction

A real time flood manitoring and forecasting system has been established to monitor rainfall and water levels
in the Dam catchments and to provide adequate, accurate and timely information for informed decision-
making. This system is described in detail in Section 5. Following is a description of the operational rainfall
and river height data collected during the January 2011 Flood Event using this system, as well as a
description of other supporting information used by the Flood Operations Centre to support decision-making
during the Event.

It should be noted, the data contained in this Section is operational data which was collected
during the Event and upon which operational decisions were made. The datais considered
accurate, however only real time validation of the data has been undertaken. Given the time
constraints for preparation of this Repori, it is recognised that more information may become
available over time fo add to the Event dafa presented in this Section.

; NS
Q\
6.2 Forecast rainfall , _ Q{o

Forecast rainfall tocls provided by the Bureau of Meteorology (BOM) that wergexamined and considered in
decision making during the January 2011 Flood Event were: c§,

« 24 hour Quantitative Precipitation Forecasts (QPF) for the Dam @ments.

¢ The BoM weather radar (available through www.bom.qov.au'),() '

%
« BoM SILO meteograms forecast rainfall (based on BoM A‘:&ESS Model);
« BoM interactive weather and wave forecast rainfall $ (based on BoM ACCESS Model);

e BoM water and the land forecast rainfall (based@an ensemble of several numerical weather prediction
models); A
&

Of these, QPF are considered the p@ forecast tool as they are provided by BoM to give specific forecast
information in relation to the Dam<atéhment areas. The QPF leading up to and during the Event are shown in
Table 6.2.1 following. In relati@ﬁt@ the data shown in this table, the following observations can be made:

+ The QPF provided a e@onable repreéentation of the actuat daily rainfall recorded untit 16:00 Saturday 8
g‘l %

+ BoM severe weather warnings.

January 2011. Th forecasts issued to 16:00 Saturday 8 January 2001 overestimated rainfall during
this period by onl . This is considered an excellent result. However, the total catchment average
rainfall recorEi‘e,d during this five-day period was only in the order of 100mm.

¢ In the fiyeJorecasts issued between 16:00 Saturday 8 January 2011 and 10:00 Tuesday 11 January 2011,
the @RF underestimates daily actual catchment average rainfall by between 160% to 340%, with an
ave%ge error of 225%. This was the critical rainfall period, with the catchment average rainfall recorded

é}]ﬁng this two-and-a-half day period being in the order of 300mm.

« For the two forecasts issued during the period hetween 10:00 Tuesday 11 January 2011 and 16.00 on
Tuesday 11 January 2011, the QPF overestimates daily actual catchment average rainfall by between
196% to 625%, with an average error of 270%. The total catchment average rainfall recorded during this
pericd was only in the order of 45mm.

« The QPF provided a reasonable representation of the actual rainfall recorded after 10:00 on Wednesday
13 January 2011.
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6 EVENT DATA

6.3 Event rainfall totals

As discussed in Section 5, Segwater uses a network automated rainfall stations within the Brisbane River
catchment area to gather rainfall data during floed events. Data from this network is automatically collected in
real time using a radio telemetry collection system and sent in real time to the Flood Operations Centre. Every
millimetre of rainfall recorded at each station is sent immediately to the Flood Operations Cenire as itis
recorded. ) ’

Data sent to the Flood Operations Centre in this way is operational data that has not been validated. Both
manual and automatic data checking was undertaken in the Flood Operations Centre at regular and routine
intarvals over the course of the Event.

Table 6.3.1 shows the daily rainfali totals collected by the Flood Operations Centre (both Flood-Col an@
Enviromon) at each of the rainfall stations during the Event. Stations highlighted in bold are config (&d'n the

flood models and used in modelling of flows. @
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6 EVENT DATA

6.7 Other data sources

Other decision-making support tools examined and considerad in conjunction with the modelling results
include: :

« Flood model results (available via BoM registered user service);

« Enviromon, the BoM replacement software for Flood-Col. This includes all available ALERT stations in
South East Queensland, including a large number of non-Seqwater stations.

During the Event, detailed discussions were also held with the BoM Flood Waming Centre. These
discussions centred on model results, rainfall forecast information and actual and projected Dam inflows and
outflows. BoM also provided Lockyer Creek and Bremer River outflows to compare against modelled results
generated by the Flood Operations Centre. Generally, Flood Operations Centre maodelling correlated {@With
BoM modelling results.

@‘2’

Similar discussions were held with Brisbane City Council and the Council also provided stage@%’nage data for
consideration by the Flood Operations Centre during the Event. ,\é

In addition to the sources listed above, for comparison purposes, the DERM websitg : .derm.qld.gov.au)
was used to examine and check river height and flow estimations at selected gau@g ‘stations.

&
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7 FLOOD MODEL VALIDITY AND PERFCSRIVIANCE

7.1 Background

A real time flood monitoring and forecasting system has been established to monitor rainfall and water levels
in the Dam catchments and to provide adequate, accurate and timely information for informed decision-
making. This system is described in detail in Section 5. As the real time rainfall and river height data is
received in the Flood Operations Centre, the data is processed using a Real Time Flood Model (RTFM) to
estimate likely Dam inflows and evaluate a range of possible inflow scenarios based on forecast and recorded
rainfall in the Dam catchments.

The RTFM comprises a suite of hydrologic computer programs that use real time data to assistin the
operation of the Dams during flood events. Seqwater is responsible for providing and maintaining the RTFM{‘.\
and for ensuring sufficient data is available to aliow its proper operation during a flood event. Flood N
Operations Engineers use the RTFM for fiood monitoring and forecasting during flocd events to opera &the
Dams in accordance with the Manual. This is done by optimising releases of water from the Dams-\i inimise
the impacts of flooding in accordance with the Manual's objectives and procedures. Q‘

Q
é‘

Seqwater is continually improving the operation of the RTFM by:

» Implementing improvements based on flood event audits and reviews; @
« |mproving RTFM calibration as further data becomes avaitable; AQ%"
» Updating software in line with modern day standards; ‘ &

« Improving the coverage and reliability of the data collection netwo@ optimise data availability during

flood events. «%,
V
This Section describes the RTFM in detail and assesses thee) mance of the RTFM during the January
2011 Flood Event. -%0 ‘
7.2  Model description \;CO
N\

The current RTFM was developed in 1994 as.b:z_agﬂ of the Brisbane River and Pine River Flood Study, (DNR,
19984} and consists of two integrated modulEst

« FLOOD-Col; ‘é%
&
» FLOOD-Ops. C)Q

FLOOD-Col is the data cag@e module whilst FLOOD-Ops is the data analysis module. The system is
accessed through a (iggh cal User Interface (GUI) that allows the operator flexibility in managing the system.
The modelling sys(efq as developed under a UNIX operating environment using OSF/Motif GFUI under the
X Window system, T 2008, the system was ported to a LINUX operating environment and is currently running
ona DELL Pqﬁ/;}erEdge 1800 Server. The RTFM performs the tasks outlined below.

. Aug@ically and continugusty collects, filters and stores rainfall and water level data in real time.

-Q_R?signs temporal and spatial distributions of actual and forecast rainfall for extension into the future;

9 Evaluates the spatial and temporal distribution of AnteCede Rt ———— s ———
basis;

« Performs hydrologic routing of stream flows in an integrated environment;
« Provides estimates of storage performance and resulting downstream releases;
+ Prepares summary output in textual and graphical format for storage operation and resulting downstream

flood levels and flows.

As described in Section 5, the primary source of raw data for the RTFM are the rainfall and water level gauges
located within and around the Dam catchments. Data collection is completely independent to data analysis
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7 FLOOD MODEL VALIDITY AND PERFORMANCE

within the RTFM system. Filtered data obtained from the gauges can be viewed in a textual or graphical
format. Facilities for viewing groups of gauges are also available. The types of information that can be
viewed or edited include height, discharge, rainfall pluviographs, rainfall hyetographs, lake levels and dam
volumes. -

The data analysis system and modelling within the RTFM has been developed around the concepts of
Regions, Processes and Cases. These are each explained individually below.

Regions

Regions are land argas located above a stream gauging station, which can be assigned Processes depending
upon the nature of the Region. For example, a sub-catchment Region is assigned a soil moisture accounting?
Process and a runoff-routing Process, whereas a reservoir Region is assigned only a reservoir routing <\-
Process. A Region's relationships with neighbouring Regions are defined for each Process associatéqéhh the
Region. Generally, outfliow from one Region is inflow into its adjoining downstream Region. {{_

Q

The Region database contains the following information: éi

« Extent and location of sub-areas within Regions and Regions within calichments; ®

« Connectivity of sub-areas within Regions and Regions with catchments; Q}r
&
&

Figure 7.2.1 shows the Region layout adopted in the RTFM syste@“k’

« The list of Processes associated with each Region;

« Process module input definitions.
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7 FLOOD MODEL VALIDITY AND PERFORMANCE

Processes

A Process is a computational model of a physical mechanism. The Procaesses contained in the RTFM are soil
moisture accounting, runoff-routing, reserveir routing and base flow. These Processes are explained in detail
below:

« Soil Moisture Accounting

Soil Moisture Accounting is used to pravide an indication of catchment saturation at the commencement of
a flood event. Relaticnships have been derived which relate conceptual soil moisture storage volumes
with rainfall loss rates. The RTFM contains a number of different process models that perform similar
functions. For example the Soil Moisture Accounting Module consists of several different model types, %
which are as follows: (%\

« Antecedent Precipitation Index (APIY; &“

¢« Residual Baseflow Index;
« SACRAMENTO Model. ' <<
X3

These models are described in detail in the Brisbane River and Pine River Flood Stu@Report Series,
{DNR, 1994), Report on Regional Loss Model Relationships, June 1994. 6\,

During the January 2011 Flood Event, the AP| model was used to derive imﬂ‘igl)estimates of rainfall loss
rates during the early period of the Event. These initial estimates were @pdates as initial stream rises were
detected. This enahled the event loss rates to be closely estimated bﬁétching model results with the
actual data received from the water level gauges in the Dam catchjn fts. Relationships derived by the
Bureau of Metearology that link APt and initial loss rate were uﬁh%_ed during the Event. These equations

are of the following form:- <{)v
&

Initial Loss (Summer Period) ‘%0

+ IL=62.5-04386"API @CD
Where: é&
O
+ |L = Initial Loss (mm) &
« APl = Antecedent Precipi@(t), Index based upon 30 day rainfalls {mmj)

+  Minimum APl = bmm
N

Maximum AP = 150
* O\J

+ Runoff-routing COQ

Runoff-routing 1§\ sed to estimate the surface runoff from rainfall within 2 Region. This Process uses

concentrateld\sftorages distributed over a Region, which have a non-linear storage-discharge relationship.

This Prodess originated as WT42 but was rewritten in ANSI C for the inclusion into the RTFM. This

enabl@ﬁe system to use improved data structures ta access data mare efficiently in real time. The

P ss was also modified to operate in a manner that allowed separate Regions to be run as a series of
%@ d cascading models. This allows for mare effective use of spatially varying data.

The runoff-routing Process was calibrated using ten historical flood events {up to 1994} and has been used
to successfully simulate operational floods in February 1999, March 1999, February 2001, February 2010,
March 2010 and October 2010. Table 7.2.3 below shows the region runcff-routing parameters that are
used in the RTFM.
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Q )

the Wivenhoe Dam Alliance Report entitled, 'Design Discharges and Downstream Impacts of Wivenhoe
Dam Upgrade’, Report Number Q1091, June 2004.

The current operational Process used in the RTFM for reservoir routing uses Dam inflow estimates and
catchment stream extracted from the FLOGCD-Ops and imports this data into customised gate operation
spreadsheets for use in determining appropriate gate operation strategies in accordance with the Manual.
This system has been proven to work very effectively,

Base-flow

Base flow is used to estimate residual stream flow that is additional to surface run-off, FLOOD-Ops only
estimates surface runoff which is generally the major component of the total runoff and accurate
assassment of the total runoff is required to accurately model rises in dam storage levels. The base
component was introduced to assist in determining more accurately the total inflow volumes into h‘gdams.

The base flow model (after Boughton} has the form: 0Q~
« Base Flow, = ((Base Flow.s x BR} + (BC x Q\}*BM}) N

Y
Where: @Q\Qz

+ Base Flow, = Baseflow at time t (m3/s) Q
+ BR = Base Flow Recession Constant (~0.975 or less than unity)oQ~

e Q= Modelled Surface Runoff at time t {m3/s) 9
« BC = Surface Runoff Factor (~0.002) @
« BM = Exponent (~1.0) Q)Q

As stated above, FLOQOD-Cps only estimates surface-c‘&léff and does not calculate base flow as this is
added in the gate operations spreadsheets. This shéthd be noted when comparing output data from
FLOOD-Ops to the final estimated dam inflow vol@mg"s. Base flow coefficients can be adjusted during
flood events to allow matching of model resultg™with actual data.

&
At the start of the January 2011 Flood EveRt, a residual base flow into the Dams resulting from the post
Christmas flood was evident. Asar @ﬁﬁ'}the starting base flow used in the RTFM was relatively high and
was adjusted to match the water %’é rises in the dams in the absence of surface runoff. As surface runoff
increased during the event, thexbase flow component of the total runoff hydrograph decreased and by the
end of the event was betwegiRB% and 10% of the total inflow volume into the Dams. Final event estimates
of base flow in volumetri ‘fgrms, for the two dams were, 114,000 ML for Somerset Dam and 250,000 ML
for Wivenhoe Dam ouf total event inflow volume of 2,650,000 ML. Figure 7.2.4 below shows the
estimated base flgW-component in comparison to the total surface run-off into Wivenhoe Dam from the -
Upper Brisbanef\ﬁber.

.
S

A,
S
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7 FLOOD MODEL VALIDITY AND PERFORMANCE

Cases
A Case is an event-based sequence of processes applied to a number of Regions. Generally, all Regions are
inciuded in a Case, which is identified by a unique Case name. The following items are required to define a

Case:

Name and description of Case;

e Simulation start time, current time, simulation finish time and compulational time step;

« Rainfall from simulation start time to the current time;

» Rainfall loss model type, required rainfall loss rates and spatial distribution; %
o Forecast rainfall duration, depth, spatial and temporal distribution; &\Q

« Regions included in Case; @Y"

» Hydrologic model routing parameters; Q’QQ;

« Reservoir start volume and operating procedure. '\%

in determining appropriate operational strategies, reference is made within these si@’on Cases to model

estimates at the following locations: _@.
¢ Wivenhoe Dam Inflow, 0$Q
« Somerset Dam Inflow; Q)Q
« Lockyer Creek at O'Reillys Weir (6569); Cj%'
« Bremer River at David Trumpy Bridge (2168); Qg)
« Brisbane River at Lowood {A-6650 and B-6647); QQ
« Brisbane River at Moggill {6755). %%Y\
™

The oulput from a case provides model resul‘%ﬁq,at are used in flood event decision-making.
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7 FLOOD MODEL VALIDITY AND PERFORMANCE

The model performance also reflects the robustness of the original model calibrations which were biased
towards the larger historical flood events such as January 1974, It is noted that the January 2011 Event has a
magnitude that requires extrapolation of the model parameters beyond that for which they were previously
benchmarked. Itis considered that the availability of numerous rainfall stations in the catchment most
significantly contributes positively to the overall model performance.

In respect of the application of the runoff-routing models in a forecasting mode, it should be noted that the
projected flows are not updated using the recorded flows to the time of the simulation but rather, the projected
flows are derived from recorded rainfalls with or without a forecast rainfall extension.

Summaries of the results across the four key catchments are contained below.

D
« Upper Brisbane River Catchment Model &’\Q

The Upper Brisbane River Catchment Model performed well at all Iocations as evidenced by the
comparisons at Gregors Creek. There was some difficulty encountered in the modelling of flow3iin the
Upper and Middle Brisbane Rivers when trying to match the rapid lake level rise in Wivenhol 'Jam that
occurred on Tuesday 11 January 2011. However, this was due to an absence of data raﬂﬁr than a flaw in
the model, as back calculations showed the intense rainfall falling during this period s\hot adequately
captured in the available rain gauges. This issue is discussed in more detail in Seé\'t:@ 6.

N

» Stanley River Catchment Model 5 Q‘

The Stanley River Catchment Mode! performed adequately and accurat ififlow estimates into Somerset
Dam were obtained from the modelling results. However, because the@ﬁodford gauge only commands a
refatively low percentage {20%) of the total caichment area of Somerset Dam, some scaling was needed
to match estimated inflow volumes to recorded lake levels. Thisig%lecause substantial event runoff was
generated on the Jimna and D'Aguilar Ranges that flowed dirg@t]y into Lake Somerset. Therefore, the flow
at Woodford was not totally representative of all the contl 'bQH f; catchment of the Stanley River. Again,
this is a data availability issue rather than a modelling i\sg%e‘.

+ Lockyer Creek Catchment Model Cgé
The Lockyer Creek Catchment Model performed,well and generally matched with catchment flows
estimated by BoM. The flash flooding episdigexperienced on the Toowoomba Range escarpment on the
afternoon of Monday 10 January 2011, S‘E‘-\Véd the intense rainfall falling during this period was not
adequately captured in the availabl&r&p gauges. -

Twa stream gauges in the Upp%‘b%ckyer Creek catchment failed during the course of the Event due to
overtopping, whilst the mo t‘éﬁvnstream gauge became back-water affected before it failed. Therefore,
stream flow matching of {e.modelling results was undertaken at Glenore Grove and Lyons Bridge. For
flows larger than 600 7 Lyons Bridge suffers from bypass flows and therefore it tends to under estimate
larger flood event ef;hus is evident of the results contained in the following tables and was accounted for
during the Eveptwhen estimating flows at Moggill. Comparisons between model results shared with BoM
confirm thatthe peak flow in Lockyer Creek was in excess of 3,000m%s.

Brem r{%ﬁer and Warrill Creek Catchment Model
The E§‘r mer River and Warrill Creek Catchment Model performed well and generally matched with
cﬁ&: ment flows estimated by BoM. Some timing differences were noted, particularly on Warrill Creek.

the rating of the Bremer River at Walloon was exceeded during the event and so this curve will need to be
extrapolated post-event to define the peak flow at this location. Upstream stations on the Bremer River
indicated good mateching for the event.

Table 7.3.5 contains calibration results showing the values of peak flow and flood volume to the date and time
of the model run. Timing issues result in over or under estimation of peak values and in many instances the
recorded values are not necessarily peak values, but rather the latest value on the rising limb. Plots of
comparisons between recorded and modelled hydrographs are presented in Appendix S.

It should be noted that the results in Table 7.3.6 are surface run-off results only and contain no baseflow.

Therefore, the values shown in this table will be fower than those shown in the gate operations spreadsheets
and the final modelling results.
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8 PRELIMINARY ASSESSMENT OF EVENT
MAGNITUDE

Q%

8.1 Introduction

The significance of this Event can be determined by comparing rainfall, water levels and flood volumes
measured during the period with historical records and then undertaking a statistical analysis of this
information. Australian Rainfali and Runoff (ARR) categorises events according to their Annual Exceedance
Probability (AEP), as illustrated in Figure 8.1.1. The Bureau of Meteorology adopts a fiood classification
system based on minor, moderate and major flood levels which are defined by BoM in conjunction with local
Councils.

Croditta bimh of AEP of PMP varios bohwoon N
extrapolation | 1in é&g i’ }
Large Rare Extreme | Event ciass |
Upper and Ioiver -~
fimits of uncerainty. -~ .
. ‘L"ﬁ f." -""'-‘.. -
Design Interpolation Extrapolation \;j- r _ Pragmatic [Nniure of proécduresl
rainfall L= P
or flood .- i o , -
toderate Moderate tolarge .37 Unquantifisble. but notionally 1 Nalure of un’cerminlyl
i ke gy very large - e
From 1in 50 | Beyond 1in 100 Boyond the credible [RangeoiaEP |
16 1in100 , toihe cradible limit of extrapotalion ‘
lieriil of extrapciation
e
50 100 2000 10* 10° 105
Annual Excoedanco Probability (1 in )
‘:" Figure 8.1.1 — Annual Exceedance Probability (AEP)

=~

it should be noted that the assessments carried out in this Section of the report are preliminary
only and are based upon operational data collected during the event. Given that time constraints
for preparation of the report, it is recognised that more information may become available on which
to base a more rigorous assessment of the event magnitude.

>~

O
Rainfall totals and inte (tas can be compared with those recorded during other significant events lo
determine the sign‘fr@nce of the January 2011 Event. Rainfall stations in the Brisbane catchment have good
record lengths tHadMh some cases, are greater than 100 years and therefore provide an effective basis for
analysis. The,a lysis of rainfall intensity rather than depth provides a good indicator of the magnitude of
floods in teé@s of peak flows and volumes.

Wate:rj vel stations generally have shorter record lengths than rainfall stations, leading to a greater level of
utﬁ;@rtainty when comparing recorded and historic water level data to determine event significance. Automatic
Slations have only been in widespread use since the 1960s, so continuous water level records are generally
only available for maximum periods of around 50 years.

Detailed flood frequency analysis consisting of at-station statistical analysis of flow records, requires extensive
investigation based on a reassessment of station ratings to account for the current Event. This reassessment
work is currently being undertaken by the Department of Environment and Resource Management (DERM)
and was not available at the time of writing this Report. However, some preliminary flood frequency analysis
was undertaken using available records and this information is included in this Report.
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8.3 Rainfall intensity frequency duration analysis

Intensity Frequency Duration {IFD) analysis refers to the statistical analysis of rainfall intensities. Rainfall is
typically described as depth in millimetres {mm) falling over a specified duration or period in hours. The
rainfall rate or intensity is usually defined as the depth of rainfall per hour.

To determine the severity of a particular rainfall event, the intensity over particular periods of interest is

compared with historical records to determine its frequency of occurrence. The Annual Exceedance

Probability (AEP) is used to define this frequency of occurrence and is defined by BoM as “the probability that %
a given rainfall lotal accumulated over a given duration will be exceeded in any one year.” 'x\

Depth and intensity may be used in IFD analysis however BoM prefers to simply use rainfall intensity { @F‘Y
There are two generally accepted methods for IFD analysis: &

+ Australian Rainfall and Runoff (IEAust 1987); é
« CRC-FORGE (Hargraves, 2004 & 2005). {QQ
\

Appendix B contains the analysis for both of these methodologies for a range of rain@}&zuges in the Dam
catchments for the January 2011 Flood Event. The Australian Rainfall and Runoﬁ‘(fﬁi \ust 1987) results are
also available in real time within the RTFM and are used to assess the progresii:?\r‘} of flood events.

In the Brisbane River Catchment the CRC-FORGE method and AustraliafT"Rainfall and Runoff produce similar
estimates for 1% AEP for durations from 24 hours to 72 hours. The Q{é/’él ORGE method is the only IFD
method used in retation to dams that provides design rainfall estizn.o ted for durations up to 120 hours.

The CRC-FORGE method is based upon a regional rainfall fr@\g:ncy analysis that derives rainfall depth
estimates of large to rare flood events and uses the conce@,of an expanding region focused at the site of
interest. When using CRC-FORGE, design rainfall esiiﬁﬁ\t“es for frequent events (1in 50 and 1 in 100 AEP)
are based on pooled data from a few stations arousddRe focal point, while design rainfall estimates at the AEP
limit of extrapolation {1 in 2,000} are based on p%&%’d rainfall data from up to several hundred stations.
Before data from different sites can be poole ximum annual rainfalls from each site need to be
standardised by dividing by an index varialfe» The index variable may be the mean annual maximum for the
site, or rainfall of any specified AEP tha@reasonable and accurately determined from a short record. An
Areal Reduction Factor (ARF) is a!soglﬁ‘r-troduced to correct the variation of rainfall intensity over a large
catchment area and to convert G@Wall estimates to areal estimates.

The CRC-FORGE method v@developed using daily rainfall totals. It should be noted that there is some
uncertainty in the AEP egtihiates of the recorded rainfall produced by the CRC-FORGE method for durations
less than 24 hours. hgéhorter durations are extrapolated using ratios calculated from Australian Rainfall and
Runoff. There ar‘é“é?eberimental techniques available for investigating the AEP for the shorter duration
rainfalls but tim’ég@ustraints associated with the preparation of this report have not allowed this to be included
in the analysis: Given the focus of this IFD analysis is mostly on longer duration storms, the appreach
undertak{n)'ior this report is considered appropriate.

0
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8.4 Catchment rainfall Intensity Frequency Duration (IFD) analysis

While Point IFD analysis demonstrates the rainfall intensity in the immediate vicinity of the station, it does not
indicate the significance of the rainfall over the entire catchment. The catchment average rainfall is
determined by applying a weighting to each station in the network, then adding up the weighted station rainfall
for each period of the analysis. Catchment IFD analysis derived using CRC-FORGE is based upan assumed
idealised spatial and temporal patterns which can be quite different to the actual Event rainfall distributions.

By their nature, catchment average rainfalt intensities tend to be lower than Point intensities due to the spatial %

variation of rainfall through the catchment with some areas recording higher rainfall than others. This is \
particularly true for relatively large catchments such as the total Wivenhoe Dam catchment (including (\-
Somerset Dam). However, the AEPs for the total Wivenhoe Dam catchment were between the 1in 10 1

in 200 range for rainfall durations between 72 hours and 120 hours, and this fact certainly highlightsbh%;
significance of the Event.
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8.7 Flood frequency analysis

The annua! flood séries showing the largest flood in a water year (1 October to 30 September) was exiracted
from the DERM website at 143007a Linville (1966-2005) and 143009a Gregors Creek (1962-2005). A
Generalised Extreme Value (GEV) flood frequency analysis of these flows was undertaken, with the results
shown below. This analysis is preliminary and is subject to reassessment of the rating at these sites and
inclusion of post 2005 records, including records from the January 2011 Flood Event.

The two peaks at each of Linville and Gregors Creek stations associated with the January 2011 Fiood Event
were significantly higher than any other flood on record. Individually, the pre January 2011 peaks at both

stations are considered to be significantly rarer than the AEP of the 1974 flood of 1in 75. The probability o@

two new higher flood peaks occurring within 36 hours of each other as occurred during the January 201
Flood event is considered to be appreciably uncommon and demonstrates the rarity of the January %@.
Flood Event.
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Figure 8.8.1 - Wivenhoe Alliance reporl, design inflow and oultllows
The 48-hour design flows for Somerset only and Upper Brisbane only flows are contained in Appendix G of

the Manual. Comparison of the actual flows with the flows shown in this Appendix also indicates the Event
inflows could be considered as a rare occurrence.
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8.11 Conclusion

Based on the information contained in this section, the follawing conclusions can be made in relation to the
significance of the January 2011 Flood Event.

« The rainfall intensities varied significantly in the catchment areas above the Dams, aithough at some
locations — especially around Wivenhoe Dam - the AEP of the short duration rainfalls may be classified as
extrame;

« The AEPs for the Wivenhoe Dam average catchment rainfall were between the 1 in 100 and the 1 in 200 O%
range for durations between 72 hours and 120 hours, clearly highlighting the significance of the Event; ,&\

« When compared with historical events, flood volumes indicate the volume of the January 2011 Even@
almost double that of the January 1974 flood, and rivals the February 1893 flood; ({v

« Peak water levels at gauging stations in the Brisbane River above Wivenhoe Dam were thejgl_’@iest on
record. In the Lockyer Valtey, peak water levels exceeded the 1974 levels and may well hé\@been larger
than those of 1893,

« Preliminary flood frequency analysis of records at Linville and Gregors Creek indicaﬁép\here were two
peaks of similar magnitude in the January 2011 Event at both Linville and Gragors,Creek. Preliminary
flood frequency analysis indicates the highest peak at both stations were signfﬁ‘c ntly rarer than the
generally accepted AEP of the 1974 flood of 1 in 75 (approaching 1 in 1004)-The probability of two such
flood peaks within 36 hours of each other is considered to be appreciablyuncommon and demonstrates
the rarity of the January 2011 Flood Event; 6

« A comparison of the recorded peaks, volumes and peak levelg, é\‘tgn)erset and Wivenhoe Dams indicate
the January 2011 Flood Event easily exceeds 1in 100 AERSNS

+ Below Wivenhoe Dam, the flood had an AEP similar to(tggt-bf the post Wivenhoe 1974 flood and may be
as high as 1 in 1,000; %

« Overall, the January 2011 Flood Event is considégcga to represent a rare event as defined by Australian
Rainfall and Run-off (AR&R} in terms of rainfa“l,&food peaks, inflow volume and peak heights.
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9 DAM INFLOW AND FLOOD RELEASE DETAILS

9.1 Wivenhoe Dam

Table 9.1.1 provides full details of inflows into and releases from Wivenhoe Dam for the duration of the
January 2011 Flood Event. Details of the strategies used in determining these releases and how these
strategies comply with the Manual are contained in Section 7 of this Report. Table 8.1.1 also shows the gate
operation sequence was in accordance with the Manual over the duration of the Event.

Some points to note in relation to the table in Table 9.1.1 are:

+ Inflow and flood release calculations are based on manual gauge board readings shown in the table that
provide the lake level. During the Event, these manual gauge board readings were provided by the Dam
operators to the Flood Operations Centre on an hourly basis. Any missed readings have been interpolated
from the closest available actual readings. \§

¢ Inflow calculations are based on the rate of change of the storage and use the Dam storage cu@ly&
« Release calculations are based on the discharge rating tables contained in the Manual. 0@

« The table shows inflow rates and releases on the hour through the event. In some insta:n%es, gate
operations may have occurred between hours or at less than one-hourly intervals. @hese instances, the
table shows the actual gate openings as they were at the time indicated. &
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9 DAM INFLOW AND FLOOD RELEASE DETAILS

9.2 Somerset Dam

Table 9.2.1 provides full details of inflows into and releases from Somerset Dam over the duration of the Flood
Event. Details of the strategies used in determining these releases and how these strategies comply with the
Manual are contained in Section 7 of this Report. Table 9.2.1 also shows the gate operation sequence was in
accordance with the Manual over the duration of the Event.

Some points to note in relation to the table in Table 9.2.1 are:

« Infiow and flood release calculations are based on manual gauge board readings shown in the table that
provide the lake level. During the Event, these manual gauge board readings were normally provided by -
the Dam operators to the Flood Operations Centre on an hourly basis. However, with prior approval fro
the Flood Operations Centre, during non-critical periods, the operators occasionally would miss a 43ihg
to complete higher priority site activities. In these instances, the table value has been interpolat dc;e%m the

closest available actual readings. @

« Inflow calculations are based on the rate of change of the storage and use the Dam storagg’g\,%;rve.
» Release calculations use the discharge rating formulae contained in the Manual.

« The tabie shows inflow rates and releases on the hour through the event. In sogg%hstances, gate
operations may have occurred between hours or at less than ane-hourly inte@i . In these instances, the
table shows the actual gate apenings as there were at the time indicated,Q
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10 FLOOD MANAGEMENT STRATEGIES AND
MANUAL COMPLIANCE

10.1 Wivenhoe Dam flood mitigation strategies

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

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

» Ensure the structural safety of the Dams;

» Provide optimum protection of urbanised areas from inundation;

« Minimise disruption to rural life in the valleys of the Brisbane and Stanley Rivers; @Y*
« Retain the storage at Full Supply Level at the conciusion of the Flood Event; QQ‘

N

» Minimise impacts to riparian flora and fauna during the drain down phase of the Flood@iant.

Q

When using any of the four strategies, consideration is always given to these objec@g&) in this order, when
making decisions on Dam releases. ((‘3}

)

The strategy chosen at any point in time depends on the actual levels in léiqn;ams and the following
predictions, which are to be made using the best forecast rainfall and s{rf flow information available at the

time: \é,
« Maximum storage levels in Wivenhoe and Somerset Dam_s‘go
» Peak flow rate at the Lowood Gauge (excluding Wiver@e Dam releases);

+ Peak flow rate at the Moggill Gauge {excluding W'@g oe Dam releases).

N

Strategies change during a flood event as for‘egg%change and rain is received in the catchments. It is not
possible to predict the range of strategies tr@) il be used during the course of a flood event at the
commencement of the event. Strategigs Qte changed in response to changing rainfall forecasts and stream
flow conditions to maximise the flood ;Q’m jation benefits of the Dams.

When determining Dam outﬂows@,rlt in all strategies, peak outflow should generally not exceed peak inflow.
A flowchart illustrating how t fect the appropriate strategy to use at any pointin time is shown in

Figure 10.1.1. *\C‘D
&

4
N
S
&
&
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10 FLOOD MANAGEMENT STRATEGIES AND
MANUAL COMPLIANCE

10.3 Wivenhoe Dam - Manual compliance

Table 10.3.1 summarises the strategies used in the operation of Wivenhoe Dam during the January 2011
Flood Event and provides explanations of how the use of these strategies complies with the Manual.
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11 EVENT COMMUNICATION

Queensland's disaster management response is provided at a tocal, district and State level by various,
specialist agencies, This collaborative approach ensures the effective and timely coordination of information
and support services state-wide,

Disaster ménagement and hazard-specific response plans provide details of arrangements and processes to
be followed at times of crisis and identify the need for all public communication to be coordinated during these
critical times.

Following the flood event impacting Somerset and Wivenhoe Dams in October 2010, a Communication
Protoco! was developed to ensure the effective communication between local, State and Commanwealth
agencies impacted by the release of floodwater from the Dams. In summary, this Protocol outlines the

communication processes to be followed during flood events by the following agencies: ‘.'\‘\
o <O

« Brisbane City Council; ~&\?,

« Ipswich City Council; Q.,

+ Somerset Regional Council; ‘éﬂo

+ Seqwater; “’QQ

«  Water Grid Manager; . Q/gé\

+ Queensland Police Service, QQ)

e Department of Community Safety; QQ"

« Department of Environment and Resource Management; 7 JQ?,Q

« Departmen! of Premier and Cabinet; Qg’g

» Bureau of Meteorology.

The Communication Protocol is designed to ensure GBFTSIStent harmonised information is effectively
communicated to the public based on an agreed k e technical report. The information in this repart is used
to tnform communities and assist them to makef‘?i isions in the interests of public safety.

The Protocol divides the Communicatior&g;cess into three key stages:

1. Monitoring and assessment; &
2. Briefing and activation; ()

3. Public communicatioas@

The application of th@,%\ommunication Profocol to the January 2011 Flood Event is summarised below.
4 7’

1. Monitoriqg?.‘md assessment

Duririg»t@xjanuary 2011 Event, all flood information communicated to the public - including information about
ﬂoo@ér releases from Wivenhoe Dam - was based upon a continuous process of monitoring and technical
a sment of the developing situation. This process is dynamic and evolves according to the event however,
it generally follows a standard set of steps, as outlined below. During the January 2011 Event, the following
menitoring and assessment steps were ‘undertaken:

+ Weather events and Dam tevels were routinely monitored by relevant agencies via established systems
and procedures.

+ The Bureau of Meteorology {(BoM) was the primary agency responsible for providing weather forecasts and
warnings to the public.

+ Councils monitored creek levels, local runoff and flash flooding within their areas of responsibility.

» Seqwater modelled implications of the inflows on the necessary floodwater release from Somerset Dam
andfor Wivenhoe Dam. (The floodwater release strategy is a balance between releasing the water quickly
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11 EVENT COMMUNICATION

enough so the flood storage capacity is available if another major rain event occurs, and minimising
downstream flooding impacts to people and property from the releases.}

+ Seqwater calculated floodwater releases according to the Manual and provided this information to BoM
and the Councils. BoM modelled the Brisbane River catchment and its river sysiems using this information.

« BoM participated in technical discussions with Seqwater, Brisbane City Council, Ipswich City Council and
Somerset Regional Council as necessary, to share modelling results. These discussions lead to the
development of a technical agreement around the flood situation, upon which public communications were
hased. .

» Councils with the necessary resdurces and expertise undertook modelling, formed predictions, identified
flood inundation areas and assessed impacts for their communities and shared this information with
relevant parties. Councils without the necessary resources and expertise had to rely on information fco@a
other agencies to complete the impact assessment for their communities. &«’\Q '

The Communication Protocol allows each agency fo initiate pubiic communication and engage d g%?;r
management processes as they deem appropriate. The trigger points for initiating the public, ofmunication
of flood event information are defined according to an agency's responsibilities. NS

During the January 2011 Flood Event, local, State and Commonwealth agencies ing@sed their frequency of
communication with the community as it bacame apparent public impacts were [i '

Technical staff from relevant agencies held regular teleconferences to clarj ‘e%d agree modelling inputs and
results. In particular, reguiar teleconferences were held between Seqwatérend BoM.

by Seqwater and provided to the Water Grid Manager and relg tlocal government agencies, in line with the
requirements of Seqwaler's Emergency Response Plan. T quency of these reports was increased as
critical periods were experienced during the Event. Ap;@@x F contains a copy of all Technical Situation
Reports issued during the Event. "

A’uj'
5

A Technical Situation Report (TSR) around the floodwater re!eas;fg%’wwenhoe Dam was also completed

2. Briefing and activation

Yy
During a flood event, if public safety is co @red to be at risk, disaster management arrangements may be
activated. During the January 2011 Flcf&j, Event, the following brigfings were undertaken:

)
»  The Brisbane City, IpswiiCity and Somerset Regional Councils activated their Local Disaster
Management Groups(LBMGs);

« LDMGs informed‘@e relevant District Disaster Coordinators of the situation;

« The Queer}s@ Police Service (QQPS) initiated disaster management actions as provided for under
the Disa,‘ster\?vfanagement Act 2003,

~
+  TheWeater Grid Manager alerted the Director-General {DG) of the Department of Community Safety
%’ 3, the DG of the Department of Envirenment and Resource Management (DERM), and the
<( isbane City, Ipswich City and Somerset Regional Councils;

‘vThe DG of the DCS informed the DG of the Department of Premier and Cabinet (DPC), the Chair of
Q the State Disaster Management Group {SDMG) and activated the State Disaster Coordination Centre
(SDCC). The DG DCS also informed the Minister for Police, Corrective Services and Emergency
Services,

+ The DG DERM informed the Minister for Natural Resources, Mines and Energy:;
s The DG DPC informed the Premier,;

+ The Crisis Communications Network, chaired by DPC, was activated at the direction of the SDMG Chair to
coordinate public messaging from BoM, Seqwater, the Water Grid Manager, QPS, relevant Councils and
the DCS.
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11 EVENT COMMUNICATION

3. Public communications issues

The Communication Protecol developed following the October 2010 Flood Event states that each agency is
responsible for publicly communicating information commensurate with their role. This can be done without
prior approvals. However, during the January 2011 Flood Event, agencies shared information and operated in
a fully consultative process to ensure consistent public information was provided.

The BoM, local governments and relevant State government agencies remained in frequent contact to ensure
conflicting information was not released at any time during the Event. Agencies also ensured this consultation
process did not cause delays in providing necessary public warnings. To ensure communication accuracy, all
information provided to the public was based on information contained in technical reports.

The following agencies were responsible for the communication of specific information during the Event@%

« Bureau of Meteorology — Concentrated on flood warnings, which weré communicated broadly\s{”ﬁ the
BoM website (www.bom.gov.au), other agencies and the media. Representatives from Bo@l‘?}:
participated in media (radio, television, newspaper) interviews to provide factual inform t@r egarding
observed and forecast weather conditions, rainfalls and water levels.

» Local Governments / Local Disaster Management Groups - Communicated t#fe 8ffects of weather-
related events and the impact on safety for their local communities, residents ‘é&d Councils’ assets. Local
governments had the primary responsibility for communication within their ggnmunity.

~

+ Water Grid Manager — As the State's lead communication agency o dwater release, the Water Grid
Manager concentrated on publicly communicating aspects of releags, ¥mings and the expected duration of
the impacts. To allow these communications to occur, Seqwaterﬁ@rationa! staff ensured the supporting
technical information was provided to the Water Grid Manag @th'e Water Grid Manager took
responsibility for liaising with local government and coorc&q} g any public communications in relation to
the flood releases.

+ Seagwater - Situation updates were provided to thﬁ@ter Grid Manager, Brisbane City Council, ipswich
City Council and Somerset Regional Council o -%;’gular basis. In addition to these operational
communicalions, Seqwater also provided reglla updates to mid-Brisbane irrigators during the event.
These updates were also provided fo the() Qa%br Grid Manager.

These primary communications were atgilgénted by:

» Queensland Police Service —{{%ﬁ/‘ided specific community safety messaging during operations.
+ Department of CommunifL fety - Communicated general safety matters regarding fiooding.

+« Department of Premi_é{‘and Cabinet (extreme events only} —Ensured consistent messages were
provided to the mq%gand other relevant agencies.

Information was rele'};éd to the public as frequently as required throughout the Event. The timing of media
releases was g@éred by the frequency of technical reports, which ranged from once @ day to once an hour
- during critic@@‘tages of the Event.

The W.ai?‘er Grid Manager's Communications Unit centrally tracked and shared all communications and liaised
w@% following agencies in regard to public safety messages:

+ BoM;

* Seqwater;

¢ Councils' Media Directors;

« QPS Media Director;

+ DCS Media Director.

Overall, it appears public and agency communications throughout the Event was effective and inline with the
Communication Protocol developed following the October 2010 Flood Event.
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12 REVIEW OF DATA COLLECTION SYSTEMS

12.1 Review of data collection system performance during the Event

The rainfall and stream height fieid stations had never been tested by a flood the size of the January 2011
Event. As would be expected in all systems of this type world-wide, some field failures did occur during the
Event. Some stations were completely destroyed by the flood flows. By surveying the aftermath of the flood
and its impacts along the river channels, it is easy to see how this cccurred.

After the Event, 14 out of 75 rain stations, and 31 out of 71 river height stations, were not operating correctly.
This is considered a good result, with the station redundancy system Seqwater has in place within the network
mitigating the impacts of these failures. There were no data omissions or errors resulting from these failures
which resulted in incorrect operational decisions being made. This issue is examined in Section 5.0.

N

N
One significant gap in rainfall data occurred on Tuesday 11 January 2011 during the period of intensecajntall
that resulted in extreme and rapid rises in the level of Wivenhoe Dam. This very intense rainfall ap) edto

fall directly on the Wivenhoe Dam lake, outside the catchment rain gauges. This was a similar scepario to
when the rainfall that lead to the flash flooding in Lockyer Valley occurred the previous day. Hy ‘<ﬂ‘ésh flooding
impacted the Grantham township however, the catchment rain-gauges did not record the me rainfall.

A solution to this issue could be to install additional rain gauges in the Brisbane Basnﬁ:gietai!ed examination
of this issue will be undertaken in conjunction with. BoM and other relevant ageggﬁ@} s soon as practical).
However, within an area the size of the Brisbane Basin, it is not practically pgsgible to guarantee any rain
gauge network will detect all instances.of very intense or extreme rainfall tC!%Lc:ould occur in the Basin area.

12.2 Future of the data collection system «@Q’Q

The current ALERT data collection network has been operati ince 1995. Overall the performance of the
system in recent imes has been satisfactory, with the follg improvements made in recent times:

+ Seqwater empioyed a dedicated hydrographic tea&btb enhance and maintain the data collection network.
This team continues to be supported by the R%@ek technicians who have been maintaining the network
since its initial installation. .ﬁf‘

« In 2008/09, around 30 stations were upg@a\]ed with new generation ALERT Event Reporting Radio
Telemetry System (ERRTS}) equipu\é@t. in 2009710, a further 55 sites were upgraded so now almost all
the ERRTS eguipment in the ?é@@fer ALERT network has now heen upgraded.

n

« in 2008/09 and 2009/10, n%},
e Lindfield; QQ

« Westvale; .
. Hazeldeah"i@
» Monsildalg,

. MtStaffey;

. MQB{H}J%;
s Blackbutt;

¢« X Redbank Creek.

fall stations were constructed and installed at the following locations:

-Qn 2008/09 and 2009/10, new rain/river height stations were constructed and installed at the following
locations: '

+ Atkinson Dam;

« Bill Gunn Dam;

o Lake Clarenden Dam;

« Moogerah Dam;

« North Pine River at Dayboro Waste Water Treatment Plant.

« In 2008/08 and 2009/10, new river height stations were installed at the following locations:

s Kilcoy Creek downstream of Kilcoy Weir;
+« ¥Kobble Creek at Mt Samsen.
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12 REVIEW OF DATA COLLECTION SYSTEMS

The network will undergo further upgrades and enhancements over the coming years as Seqwater iooks to
maxirmise the system’s overall reliability.
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13 REVIEW OF FLOOD OPERATIONS CENTRE
MOBILISATION AND STAFFING

13.1 Duty Engineers

The four Duty Engineers approved by the Chief Executive Officer to direct the operations of Somerset and
Wivenhoe Dams during flood events are:

1. Engineer 1;

2. Engineer 2;

3. Engineer 3;
4

. Engineer 4.
Engineer 1, Engineer 2 and Engineer 3 are three of the most experienced and expert Engingers in the i@‘%tw
in relation to their knowledge of Brisbane River flood hydrology. Engineer 4 is probably the most ex§ enced
engineer in Queensland in relation to the operation and maintenance of gated dams. Resumes f; 58
engineers are contained in Appendix N,

During the Event, the Duty Engineers warked long hours and functioned on a limited a Sﬁof sleep,

particularly during the critical period of the Event between Sunday 9 January 2011 Wednesday 12
January 2011. While these demands are expected with this work, decision maki Qo} s not adversely
impacted in any way during the Event. However, it is recommended the follow;\ Upport mechanisms are

examined to determine any valuable improvements to the current system

>

Number of Duty Engineers <(Q

The apprapriate number of Duty Engineers required to work d g-an event has been widely considered and
discussed over the past 15 years. From the perspective of e\éﬁ management continuity and coordination, a
small team of very expert and experienced staff working t@se y together is preferred. However, this must be
considered in line with the potential impact of fatigue 'F%J larger events or extended periods of eperation.

From 1996 to date, engaging four Duty Enginegrsthlis proven to be effective when managing flood events
impacting the Dams. There are currently als e professionally qualified engineers working within the flood
officer team who gain valuable event exp @ce that will eventually enable them to transition to the Duty
Engineer role should this be deemed opriate.

Factors that could assist in man@ fatigue, and that will be examined further in conjunction with the Dam
Safety Regulator at an appro;)\t:_/ time followmg the submission of this Report are:

+ The requirement to ?a Duty Engineer pre.sent in the Flood Operatlons Centre on a 24/7 basis, during
dam drain down s when there is no rain falling or forecast and gate movements are not undertaken;

» The provisiogiofappropriate accormmadation facilities close to the Flood Operations Centre to allow
effective re‘é‘,t,and sleep when staff are required at the Centre on a 24/7 bas:s
0»

‘Work nQSc

%%:e work hours during the Event were long, they were not considered excessive or to be at a level that
adversely impacted operational decision making. Natural disaster emergency management requires efforts
above and beyond normal day-to-day operations, and the Duty Engineers fully accept and understand this is a
responsibility of the position,
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13 REVIEW OF FLOOD OPERATIONS CENTRE
MOBILISATION AND STAFFING

13.2 Flood Officers

The nine Flood Officers that assisted in the Flood Cperations Centre during the Event were:

—

Flood Cificer 1;
Flood Officer 2;
Flood Cfficer 3;
Flood Officer 4;
Fiood Officer &;
Flood Officer 6; (&\’0\
Fiood Officer 7; \QZ*' _
Ftood Officer 8; 0@

Flood Officer 9. S

© ©° N e o oA woN

All Officers have been trained in Flood Operations Centre duties and completed theﬁ\a‘gibcated lasks
efficiently, correctly and with a high degree of professionalism over the full duratj,\qp. f the Event.

Q
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14 REVIEW OF DAM SITE MOBILISATION AND
STAFFING

The 13 Dam Operators that operated Somerset and Wivenhoe Dams during the Event were:

1. Dam Oberator 1;

2. Dam Operator 2;

3. Dam Operator 3;

4. Dam Operator 4;

5. Dam Operator 5;

6. Dam Operator 6;

7. Dam Operator 7; (Q\Qé
8. Dam Operator §; \\@ '
S. Dam Qperator 9; QQF

10. Dam Operator 10; ‘—\QS

11. Dam Operator 11; @9 -

12. Dam Operator 12; QT\Q

13. Dam Operator 13. QQ)

-
All Operators have been trained in Flood Operations Centre duties agg)@ﬁ)c:ompleted their allocated tasks
efficiently, correctly and with a high degree of professionalism OVeégl, duration of the Event.
The following is a list of suggestions that will help to ensure tn&ém Operators are fully supported and can
continue to perform their roles with a high level of eﬁectiv%é,'s's in future events:
<

= Staff housing arrangements should be retained..ﬁé‘ving trained operators living on site is critically

important during extreme events of this natlf{e;_b%nsure the timely response to developing situations;

s Local staff members working on site duﬁg‘?ﬁ‘lood events need to be able o maintain contact with their
family and friends to provide reassugﬁ:d hey are safe and secure while on duty. This is an issue that
may have caused some anxiety a';@ in stages of the January 2011 Event and will be addressed;

v
« Ensuring additional electrical {@&ﬁechanical trade support can be provided te the Dams during events of
this nature. While there weréio equipment breakdowns during this Flood Event, and while multi-leve!
operational back-up sy § are provided to release flood water if breakdowns do accur, trade support
may be critically imp@_r%’ if breakdowns do occur. Unless trade support can be sourced prior to the
closure of Brisb%?a ley Highway, the Dams may not be accessible in extreme events as travel to the
Dams becomes difficult and at times, impossible. The ability to ensure early in the event that trade support
is accessibleﬂgbould be examined.
S
<O
({. .

<
N
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15 REVIEW OF FLOOD MODELLING SYSTEMS

15.1 Review of system performance during the Event

The Real Time Flood Model (RTFM) and associated systems performed well during the Event as described in
detail in Section 8. No system failures occurred during the Event and, generally, the systems closely modelled
actuat stream flow.

One difficulty was encountered during the period of intense rainfall that occurred on Tuesday 11 January
2011, when there were extreme and rapid rises in the level of Wivenhoe Dam. The very intense rainfall
generally fell directly on the Wivenhoe Dam lake and outside the catchment rain gauges, which resulted in the
systems not accurately modeliing the rapid rises in the Dam level. This scenario was similar to the flash
flooding experienced in Lockyer Valley the previous day. The flash flooding impacted the Grantham township,
however the catchment rain gauges did not record the extreme rainfall, which made it impossible for the
catchment models to accurately predict the Event during this period. A review of the existing data-gat@g
network (which discusses this issue) is contained in Section 12. \2’3

In summary, there were no operational fiaws or errors detected in the existing RTFM systermn @Q&/ersefy

impacted Event decision making. NS
S
15.2 Future of the RTFM S
N
The RTFM and software was originally devetoped more than 15 years ago an ides on the Linux Fedora

Core Operating System. Both main software components (Flood-Col and F, '&E-Ops) run on the Linux PC
known as NOAH and the back-up PC lecated in the Back-up FOC. Altho{fyh there were no failures during the
current Flood Event, a number of minor failures have occurred in rec imes and the age of the software is a
concern. The software continues lo function adequately from an op gjgnai perspective, however
replacement software has been under development since 200! 4 is expected to be implemented and
operational in 2011. Approval for the replacement system WI\FS sought from the Dam Safety Regulator prior

to implementation. ‘ég

A secondary component of the original RTFM softwa\ WiVOPS) that assisted in formulating the gate

operaling strategy at Wivenhoe Dam is no long r‘g}ed. This software was retired in 2005 following the

construction of the Dam’s auxiliary spillway, cr{m rising three fuse plugs. A number of factors were

considered in this retirement process, incl fﬁn\‘; the age of the WIVOPS program {more than 15 years), the

absence of program documentation a@e complexity of the required programming changes to account for
>~

the new auxiliary spillway. @

Detailed operational spreadshé@ﬁre currently used in place of WIVOPS and these worked very well during
this Event (see Section 8.Q-dpd Appendix A). WIVOPS was used as a verification tool during the Event (see
Section 8.0), within the iﬁ:ﬂt of its operational effectiveness. A dedicated program with similar functionality to
WIVOPS has also b%éq_ nder development since 2010 and, when complete, will be evaluated to determine its
operational role and function during an event.

>
Independegi}?ﬁe RTFM, Seqwater has developed a series of flood maodels for its storages, including
Somers and Wivenhoe Dam. These models are linked to the BoM Enviromon data collection system
anda ‘Qba!sed on URBS Models. This system provides a backup to the RTFM software in the Flood
Ogigfzms Centre and was used as a verification tool during the Event. Generally, this system provided very
simifar modelling resuits to the RTFM and experienced similar difficulties to the RTFM in accurately modeliing
the rapid rises in the Wivenhoe Dam lake level that occurred on Tuesday 11 January 2011 as described in
Section 15.1.
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16 REVIEW OF FLOOD MANUAL PROCEDURES
AND STRATEGIES

16.1 Intent of the Manual

The Manual of Operational Procedures for Flood Mitigation at Wivenhoe Dam and Somerset Dam (Revision 7)
(the Manual} defines the objectives and procedures for operating the Dams during flood events.

Flood events that impact Somerset Dam and Wivenhoe Dam are caused by rainfall events that vary in
intensity, duration and distribution over a catchment area exceeding Tf',OOOkm2 above the Dams, When
making decisions about releasing water from the Dams during flood events, consideration is also given to rain
falling in Brisbane River catchment areas not controlled by the Dams. These catchment areas, which include
the Lockyer Creek and Bremer River catchments, also cover an area in the order of 7,000km® and rain falling
in these catchmenits will also vary in intensity, duration and distribution. Accordingly, the Manual must account
for an infinite number of flood event scenarios. 0‘%

- S

The current level of forecasting technology does not make it possible for the Bureau of Meteorologg&YBoM) to
provide completely accurate rainfall forecasts for the Dam catchment areas. A degree of unce@y exists in
all weather forecasts and the further forward in time forecasts are provided, the greater the& e of
uncertainty. T f‘\‘:‘

Manual takes the approach of providing objectives and strategies to guide oper, 4 | decision-making during
a flood event. The objective followed and strategy chosen at any point in timeXdepends on the actual water
lavels in the Dams as well as flood modelling predictions based an the be@(@bsewed and forecast rainfall and
stream flow information available at the time. Q

’}

As it is not possible to provide a specific procedure for Dam operation during eveg 4b{ééible flood event, the

Itis not possible to predict the range of objectives and strategie Q%T}:ill be used during the course of a flood
event, before or at any lime during the event, prior to the evecQ%ﬁk. Objectives and strategies change as
flood events progress, as rainfall is received in the catchmefLand as forecast rainfall amounts change. For
small floods, objectives and strategies relate to minimisz@ood impacts in rural areas, while as the scale of

L

the flood increases, the emphasis changes to proteclipg Urban areas and maintaining the structural safety of

the Dam. N
N
16.2 Use of the Manual obj& ves

The primary objectives of the procedm%s contained in the Manual, in order of importance, are:

)
1. Ensure the structural safet@ﬁ Dams;

Provide urbanised are ith optimum protection from inundation;

Minimise the disru%f@cf? {o rural life in the valleys of the Brisbane River and Stanley River;

Retain the storage at Full Supply Level at the conclusion of the flood event;

o s woN

Minimise@aécts to ripanian flora and fauna during the drain down phase of the flood event.

To me ﬁi’ese objectives, the Dams must be operaled in a manner that considers the potential effects of
closgly Spaced flood events. Accerdingly, normal procedures require stored floodwaters to be emptied from
thﬁbams within seven days of the flood event peak passing through the Dams,

Throughout the duration of this Event, the Manual objectives were always considered in order of importance,
and the requirement to empty the stored floodwaters within seven days of the flood event peak passing
through the Dams was also achieved,

Additionally, while ensuring the Dams are operated during fiood events within the Manual objectives,
Seqwater's duty of care to the public is also a primary consideration when making fiood releases from the
Dams. Every attempt is made to ensure public roads are closed prior to inundation by Dam outflows and that
authorities are provided with enough time to prepare for community isolations and to undertake evacuations.
Every attempt is also made to ensure urban damage is minimised, and that Dam outflows with the polential to
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AND STRATEGIES

cantribute to urban damage are delayed until it is apparent no other options are available without risking the
safety of the Dams.

Following the Event, some discussions occurred in the public arena in relation to lowering the emphasis on
minimising disruption to rurat life in the valleys of the Brisbane and Stanley Rivers for anything but very minor
events. Due to the associated impacts to the public, changing this emphasis remains a political decision,
however it is noted the Dams could be operated in this way if desired. However, changing the emphasis of
the ebjectives would also require a change to the current version of the Manual. :

16.3 Use of the Manual strategies

As discussed in detail in Section 10, a range of strategies were used during the Event, in accordance w@‘%‘e
Manual. Having to apply the strategies during such an extremely large and rare event provided the (Q\
opportunity to consider how the strategies are worded from a practical sense. Q{*

X3
The strategies provided a good guide in responding to the full range of scenarios presented.‘b\m Event,
however somae situations would benefit from additional poinis of clarification, and these arsgliscussed below.
It should be noted however, that due to the high degree of scenario variability, improvz‘%@he Manual in this
regard may not be possible. Any changes-to the Manual in the areas discussed be ould require extensive
and detailed engineering and hydrological investigations prior to any proposed‘go es being formally
adopted.

flow at Moggill should be minimised prior to the natural peak oc g at that location. During the Event,
this requirement competed with the need to protect urban ar @ y not allowing Wivenhoe Dam to reach a
level that invoked Strategy W4. After considering these issh®s during the Event, it was decided the best
course of action would be to increase releases to the fi {{_& non-damaging flows at Moggill, prior to the
natural peak occurring at Mogqill. This ensured the itgﬁlural safety of the Dams and provided urbanised
areas with optimum protection from inundation, .\C:) N

» Under Strategy W3, it would be useful for additional guidance t@&ided as to the extent to which the

* Under Strategy W3, it would be useful to cianify}?e; flow at Moggill that defines the upper limit of non-
damaging floods downstream. During th %Et Brisbane City Council provided information and damage
curves lo the Flood Operations Centre ting the upper limit flow at Moggill was 3,000m®s, whereas
the Manual specifies the flow as 4@m /s. This number must be agreed as it defines the intent of
Strategy W3. <<;»

s Under Strategy W4, additionel idance on gate closing sequences would be useful. During the Event, a
decision was made to be@%’losing the gales as quickly as possible, to reduce urban flood impacts once
the Wivenhoe Dam | v@beaked. This was decided in an attempt to minimise urban damage below
Moggill (an object%ecfvhich must be considered under Strategy W4). Gates would have been re-opened if
further lake !ever‘ﬁ,s s were experienced, however this scenario is not specifically addressed in the
Manual. & ’

+ Under S \?e“'éy 52, additional guidance on actions to take when the Wivenhoe Dam Level is falling and the
Sonle@%- Dam Level is below 100.45m would be useful.

&
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17 REVIEW OF WIVENHOE DAM FULL SUPPLY
LEVEL

Following the January 2011 Flood Event, there has been significant public discussion around the appropriate
Full Supply Level (FSL) of the Dams and whether the FSL should be lowered.

The FSL of Somerset Dam and Wivenhoe Dam are contained in the Moreton Resource Operations Plan (see
pages 91 and 93), which was developed by the Department of Environment and Resource Management
{DERM) in accordance with the Water Act 2000. DERM is responsible for developing and approving all
resource operations plans in Queensland, and the current Moreton Resource Operations Plan was approved
by Governor-in-Counsel in December 2009. It is publicly available on the DERM website

(www . derm.qgld.qov.au). Seqwater's Resource Operations Licence requires compliance with the relevant parts
of the Moreton Resource Cperations Plan, including the prescribed FSL.

The Manual states: (&Q‘\A

1. thatan explicit objective is to “retain the storage at full supply level at the conclusion of t.tLé&To-od

Event”. In Section 3.5 of the Manual, it states “as the dams are the primary urban w. pply for
South East Queensiand, it is important that all opportunities to fill the dams are takéq. here should
be no reason why the dams should not be full foliowing a Flood Event’: \T

X

2. in Section 8.3, ‘the spillway gates are not to be opened for flood conrrogg(‘;}dse
reservoir level exceeding EL 67,25 which is 0.25 metres above FSL&@

in view of the above, Flood Operations Engineers did not set the FSL of Q?Dams and they are not authorised

to make decisions in relation to setting or changing the FSL of the D@a any time, either during or following

Flood Events. AN
&
ral

If a decision is to be made by DERM to permanently lower then5SL., detailed consideration will need to be
given to the procedures in the Manual as the proceduresl\aéuf’ne the existing FSL.
STy,

~

s prior to the
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18 REVIEW OF AGENCY COMMUNICATION

As discussed in Section 11, Queensland’s disaster management response is provided by various disaster
management groups at tocal, district and State levels. This collaborative approach to disaster response
ensures an effective and timely coordination of information and services state-wide, whenever disaster strikes.

During the January 2011 Flood Event, a Communication Protocol {that was developed following the October
2010 Flood Event) was used to manage communications between Seqwater and the relevant local, State and
Commonwealth agencies impacted by the release of floodwater from the Dams. From Seqwater’s
perspective, the Protocol worked well and communications were managed effectively. However, to properly
assess communications, detailed feedback on the effectiveness of Seqwater communications during the Fiood
Event must be obtained from the following agencies: ’

« Brisbane City Council; '%
» |pswich City Council; : (&xo
« Somerset Regional Council;

 Water Grid Manager, <<
« Queensland Police Service; Q”\

» Department of Community Safety; A (&
» Department of Environment and Resource Management; Q@Q\'
+ Department of Premier and Cabinet; 0%

+ Bureau of Meleorology. @

To dale, this process has not commenced however, this work @Sﬂ'bceed as soon as appropriate personnel
are available to undertake the necessary review. CJ

4§
in the interim, Seqwater has provided comment below.ahd suggested preliminary recommendations to
improve communications during flood events, base{%?the experiences of the January 2011 Event.
The comments and preliminary recommend@ﬁéﬁi’ are made in accordance with the three stages in the
communication process contained in the FQJ col, which are:

1. Monitoring and assessment; @
2. Briefing and activation; §

3. Public communication\m}g
| <
The comments and p\’i‘%ﬂninary recommendations are summarised below.

rd

1. Monitoring.{u} assessment

N\
+  Seqw t@discussions with BoM relating to modelling result comparisons, and actual and projected Dam
outilaws worked well and were beneficial to both parties.

« {Beqwater also provided modelling results to Brisbane City Council. It remains unclear how Council used
this information or if it proved beneficial. Generally, it appears the most relevant information required by
the Council was projected flood height data, and this is estimated and issued by BoM. It is recommended
the: provision of technical data from Seqwater to Brisbane City Council be examined further with Council,
with a view to ensuring only useful data is provided to avoid any potential canfusion associated with the
provision of superfluous data.

« ltis also recommended that investigalions be undertaken to explore the beneiits of a more formal
arrangement with BoM in relation to the provision of rainfall forecast information during flood events. While
sufficient rainfall forecasting information was available to the Flood Operations Centres during the Flocd
Event, and regular informal discussions were held with BoM in relation to the forecasts, there may be an
opportunity to improve this process by including some appropriate procedures in the Communication
Protocol.
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18 REVIEW OF AGENCY COMMUNICATION

2. Briefing and activation

Situation Reports and Technical Situation Reports were provided to relevant government agencies at regular
intervals over the duration of the Event. There has not been any specific feedback received to date indicating
whether this process worked well. However, as previously discussed, Seqwater will seek detailed feedback
on the effectiveness of its communications with the agencies involved, with a view to implementing any
suggested improvements arising from these discussions.

3. Public communications issues

There were no specific public communications made by Seqwater during the January 2011 Flood Event, as
the Water Grid Manager was assigned the responsibility of being the State's lead communication agency %
floodwater release information. Seqwater operational staff ensured technical information was commum

to the Water Grid Manager, as requested, to support all public communication.

It is understood the Water Grid Manager is currently reviewing the effectiveness of these proc§
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19 REPORT CONCLUSIONS

Following are the significant conclusions drawn from the information contained in this Report.
The significant conclusions drawn from the information contained in this Report include:

s During the January 2011 Flood Event, Somerset Dam and Wivenhoe Dam were operated in accordance
with The Manual of Operalional Procedures for Flood Mitigation at Wivenhoe Dam and Somerset Dam
(Revision 7).

» The data collection and flood modelling systems used to support decisions made during the Event
performed well and assisted informed decision-making, in accordance with the Manual.

« BoM rainfall forecasts did not support the additicnal release of flood water early in the Event.

» During the Event, Seqwater followed the Department of Environment and Resource Management's %
Communications Protocol which was compiled after the October 2010 flood event. This Protocol v&@
developed to ensure effective communication between local, State and Commonwealth agenci@‘mpacted
by the release of floodwater from the Dams. @

e The January 2011 Flood Event was an extremely large and rare flood event. The com%'ed effects of
Somerset Dam and Wivenhoe Dam did reduce flood damages downstream howev%}h y could not fully
mitigate the impacts of the Event without putling the safety of the Dams at risk. \io

» Studies associated with the design and operation of Wivenhoe Dam dating ﬁo 1971, indicate a flood
of the magnitude of the January 2011 Flood Event would be expected to r@ghlt in urban damage below

Moggill. Q‘%«

+ The combined effects of Somerset Dam and Wivenhoe Dam pro@ clear and greatly significant flood
mitigation benefits during the January 2011 Flood Event.
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20 REPORT RECOMMENDATIONS

Following is a summary of the key recommendations contained in this report.

¢ |n conjunction with the Bureau of Meteorology {BoM) and other relevant agencies, examine whether
additional rain gauges should be installed in the Brisbane River Basin to improve the leve! of data recorded
during flood events. Itis recognised that undertaking this exercise still may not guarantee the rain gauge
network will detect all instances of very intense or extreme rainfall that could occur in the Basin area. .

» Given that a rare and very large flood event occurred, it is recommended a formatl review of The Manual of
Operational Procedures for Flood Mitigation at Wivenhoe Dam and Somerset Dam {Revision 7) {the
Manual) be undertaken. This is a requirement of the Manual when an event of this nature is experienced.
The issues raised in Section 16.0 should be considered in this process.

« In conjunclion with BoM and other relevant agencies, it is recommended Seqwater participate in a revigw
of the Agency Communications Protocol used during the Flood Event. This Event was the first m '@st
of the Protocol since its development in Cctober 2010 and therefore a full review at this time wou{q, be

appropiiate. )
o
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APPENDIX A — MODEL RESULTS
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Run 7

Date: Friday 7 January 2011
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Run 8

Date: Friday 7 January 2011

Time: 15:00
&
| %\?‘
OQ
N
=
N
Q/O
<<\
A
RN
OQL
Q/Q
=
Q/Q
OCQ\
éc;\
&
O%
@
A
Q/%
VD
)
OCJ
%‘0
&
O&*
Q‘%’{\

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 22 of 156


















®
APPENDIX A — MODEL RESULTS

=
S
\8

Modelled Wivenhoe Dam Lake Levels}OQ"\N

76

—— Without forecast rain
With forecast rain

— — — Time of run |

74 1

73 1

2

7

Tl

Elevation (m AHD)

69

68

|
- |

67 - Pt
: |

|

|

66 L — : : ‘ : . :
06/01/2011 00:00 308/01/201100:00  10/01/201100:00  12/01/201100:00  14/01/201100:00  16/01/2011 00:00

Q
Q\O Date and Time
>

Q&

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 28 of 156



o ®
APPENDIX A — MODEL RESULTS
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Modelled Brisbane River Flows at Lowood (without Wivenh ng Outflow)
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Run 10

Date: Saturday 8 January 2011
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Run 12
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Run 14

Date: Sunday 9 January 2011
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Run 17
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Run 21

Date: Sunday 9 January 2011

Time: 19:00
@@é
N
OQ.
&
S
N
&
<<‘\
o
QQ/
QOQ
<
@()\t‘
Q\Q\
S
N
A2
OY\
@)
A
S
N
)
@)
Q)
\Coo
S
OQ\%3
&

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 67 of 156



APPENDIX A — MODEL RE?ULTS

&\O
N
o
Modelled Wivenhoe Dam Inflows (Excluding SomersgC%am Outflows)
12,000 , [ Ko
| I : Without forecast rain
| —— With forecast rain
lt — — — Time of run
10,000 - | ;
I
|
[
[
8,000 - |
|
3 [
& [
“ [
-§- 6,000 - |
2 |
° |
L |
|
4,000 - :
[
[
2,000 - II
[
[
[
0 o - = ‘ - - , -
06/01/2011 00:00 @101!2011 00:00 10/01/2011 00:00 12/01/2011 00:00 14/01/2011 00:00 16/01/2011 00:00
(\
p\\.o Date and Time
&
Q

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 68 of 156






APPENDIX A - MODEL RE&JLTS

>
RS
\g

Modelled Lockyer Creek Inflows to the Brisbangﬁfver

12,000 |
{ Without forecast rain

| = With forecast rain
| — — — Time of run

10,000 -

8,000 : ). L.

6,000 -

Flow (m"'ls)

4,000 -

[
|
|
:
|
[
I
|
|
1
|
|
|
|

1
|
|
|
|
|
|
|
|
|

2,000 - :

|
|

1

T

i L
0 ¥ . T ¥ J '
06/01/2011 00:00 OQ[Q‘i 2011 00:00 10/01/2011 00:00 12/01/2011 00:00 14/01/2011 00:00 16/01/2011 00:00
O(‘

Date and Time

\
0‘&

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 70 of 156






APPENDIX A - MODEL RES%LTS

&
A

Modelled Somerset Dam Lake Levels , O

108

Without forecast rain .
— With forecast rain r

106 Bl 0
105
104 -

103 A

I
|
I
[
I
I
I
|
|
|
|
|
|
|
|
I
I
|
102 |
|

Elevation (m AHD)

101

100 -

|
|
|
|
|
! |
99 4 }
|
|

08 ; ~ - : : ; ;
06/01/2011 00:00 08101/2011 00:00 10/01/2011 00:00 12/01/2011 00:00 14/01/2011 00:00 16/01/2011 00:00
O

Q\O Date and Time

&

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 72 of 156



APPENDIX A — MODEL RE&)LTS

A
@{?‘
Modelled Wivenhoe Dam Lake Levelsoo%

76

— Without forecast rain |
With forecast rain |
— — — Time of run

74 -

73

72

71 1

70 A

Elevation (m AHD)

69 A

68

67

66 : — ; i - , ; ; ;
06/01/2011 00:00 01/2011 00:00 10/01/2011 00:00 12/01/2011 00:00 14/01/2011 00:00 16/01/2011 00:00

O Date and Time

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 73 of 156






APPENDIX A — MODEL RESULTS

Run 23
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>
O
Modelled Brisbane River Flows at Moggill (without Wivenh@%am Outflow)

(These flows only approximate the actual flow experienced at M/@gill)

12,000

Without forecast rain
With forecast rain
— — — Time of run

10,000

8,000

6,000 -

Flow (m%/s)

4,000 -

|

|

i

|

|

I

|

|

|

|

1

|

|

|

|

4

|

1

I

|

|

|

I

|

|

2,000 - :
|
|

T

] |
0 d - — A : : : - -
06/01/2011 00:00 @1:’2011 00:00 10/01/2011 00:00 12/01/2011 00:00 14/01/2011 00:00 16/01/2011 00:00
O‘\\

Date and Time

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 84 of 156



APPENDIX A — MODEL RESULTS

Run 26

Date: Monday 10 January 2011
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Modelled Bremer River Inflows to the Brisban@River
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Modelled Wivenhoe Dam Lake Level;oQ‘
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Run 28

- Date: Monday 10 January 2011
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Modelled Bremer River Inflows to the Brisba;_@%iver

12,000 I
| Without forecast rain
| —— With forecast rain
: — — — Time of run

10,000 - I ' ;
|
|
|
|

8,000 - I

|

o I
2 [
b [
E 6,000 - |
|

3 I
e |
|

4,000 - :

|

|

|

2,000 ll

|

|

0 H 4 - ; I : ; ;
06/01/2011 00:00 \g 1/2011 00:00 10/01/2011 00:00 12/01/2011 00:00 14/01/2011 00:00 16/01/2011 00:00
OC\ Date and Time
s‘\\.
<°

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 98 of 156









APPENDIX A — MODEL RE&JLTS
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Modelled Brisbane River Flows at Lowood (without Wivenh@%am Outflow)
(These flows only approximate the actual flow experienced a@.@vood}
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Modelled Brisbane River Flows at Moggill (without Wivenh bém Outflow)

(These flows only approximate the actual flow experienced at&{@gill}
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Run 31
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Modelled Bremer River Inflows to the Brisban\éhiver
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Modelled Brisbane River Flows at Moggill (without Wiven \‘?\Dam Outflow)

(These flows only approximate the actual flow experienced\ﬂtcaoggill)
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Run 35

Date: Tuesday 11 January 2011
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Modelled Wivenhoe Dam Lake Levels, (¢
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Run 37

Date: Tuesday 11 January 2011
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Modelled Brisbane River Flows at Lowood (without Wivenhoo@ﬁ?am Outflow)

(These flows only approximate the actual flow experienced at,l,@ od)
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Modelled Brisbane River Flows at Moggill (without Wivenh@%m Outflow)

(These flows only approximate the actual flow experienced ata@gill)
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Run 39
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Modelled Brisbane River Flows at Lowood (without Wivenbge\\?ﬁam Outflow)

(These flows only approximate the actual flow experienced a\t,@wood)
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Modelled Brisbane River Flows at Moggill (without Wivenho@am Outflow)

(These flows only approximate the actual flow experienced gt ggill)
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Run 41

Date: Tuesday 11 January 2011
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Modelled Somerset Dam Inflows /OQ‘
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Modelled Wivenhoe Dam Lake Levels{/OQ

Without forecast rain
|| genamss : ——— With forecast rain
‘ — — — Time of run

74 |

73 1

T2

71 1

70

Elevation (m AHD)

69

68 -

67 1

|
|
|
|
|
|
|
|
|
|
|
|
I
|
I
!
I
|
|
|
|
|
|
|
|
I
|
|

T

66 . — : : : ‘ - . .
™
06/01/2011 00:00 {g&{ouzoﬁ 00:00 10/01/2011 00:00 12/01/2011 00:00 14/01/2011 00:00 16/01/2011 00:00

Q\O Date and Time

¥

Wednesday 24 February 2011 DRAFT 2 Appendix A: Page 145 of 156



APPENDIX A — MODEL RESULTS

Run 43

Date: Wednesday 12 January 2011

Time: 08:00
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