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IN THE MATTER OF Exhibit Number: LS

THE QUEENSLAND FLOODS COMMISSION Ur INGUIKY

A COMMISSION OF INQUIRY UNDER THE
COMMISSIONS OF INQUIRY ACT 1950

AND PURSUANT TO | |
COMMISSIONS OF INQUIRY ORDER (No, 1) 2011

STATEMENT OF TERRENGE ALWYN MALONE

On the 256% day of March 2011, 1, Terrence Alwyn Malone of 240 Margaret St, Brishane
say as follows:

Introcuction

Current Role

1. 1amemployed by Quesnsland Bulk Water Supply Authority (Segwater) In the
position of Principal Hydrologlst, Water Delivery. | have held this posttion since
February 2009, )

2, in this position, | am responsible for the following:

(a)  reviewing and updating désign flood hydrology for Seqv’vatér's dams;

()] developing, callbrating, setling up and operating reat time flood modals for
Seqwaler water storages;

(¢)  overseelng the Bureau of Mateorology (Bof) Modernisation Prograiv in
Seqwaler, which Involves the expendilure of over $2 milllon on nefwork
expansion and upgrades, bathymetric survey and database development;

(d) " managlng the Implementation of the new operating platform (known as
"FEWS") for Seqwater flood operations;

(6)  participating in and providing training to Seqwater dam operators;

{f) overseelng the reporting of hydrometric data to mest Internal and external
reporting réquirenisnts; and , .
(@)  undertaking the Somerset — Wivenhoe Interaction Study, which was Utilised
as part of the most recent revision of the Manual of Operational Procedures

- for Wivenhoe Dam and Somerset Dam (Reviston 7) (the Wivenhae Flood

Manual). ‘

Filed on behalf of: Quesnsland Bulk Water Supply Authorlly rading as Seqwaler
Allens Arthur Roblnson :

Lawyars . '

Riverside Centre DX 210 Brishane

123 Eagle Stresl Tel {07) 3334 3000  Fax {07) 3334 3444
Brisbane QLD 4000 Ref MGL120128021
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3 In my current position, | also participate as Duty Englneer in managing fiood
operations for Somerset, Wivenhoe and North Pine Dams. | was approved by the
Dam Safely Regulator to act as Duty Englneer in managing these flood operations
at the end of January 2008 and | have heid such approval since this date,

4, During the January 2011 Flood Events which impacted Somerset, Wivenhoe and
North Pine Dams, | was one of four Flood Operations Engineers who managed the
flood events on behalf of Ssqwater from the Flood Operallons Centre, which is
located at premises In Turbot Strest, Brishane. When on duty in the Flood
Operations Centre, the duty Flood Operations Engineer Is commonly called the

Duty Engineer, :

5. During flood events, my role as Duly Englneer takes precedence over all of my
other tasks. '

Previous Rolas |

6. Prior to being smployed by Seqwater in my cuirent position, | hel;:l the positions

outlinad below.

7. Belween September 2006 and February 2009, | was employed by SunWater '
Limited as Senlor Englneer, Asset Solutlons. In this role, | was responsible for:

(a)  reviewing and updating flood hydrology for proposed and existing dams;

(b)  carrylng out an assessment of the Wivenhoe Dam Full Supply Level on
Flood Impacts. | produced a report on this issue In August 2007;

(c)  assisting with the management of flood operations for Ross River,
Scrivener, Somerset, Wivenhoe and North Pine Dams. Following my
approval to act as Duty Engineer by the Dam Safety Regulator in January
2008, my tasks included acting as Duty Engineer In declared flood events
affecting the dams | mentlon above.

8. Belween January 1986 and September 2008, | was employed by BoM In the Flood
' Warning Centre in a number of different roles. From January 1992 to September
2006 | held the position of Senior Engineer Queensland. Before this, | was the
Senior Englnesr Tasmania from June 1988 to December 1991. Before this, | was
the Engineer and then Senlor Engineer New South Wales from January 1986 to
June 1988, Inthese roles, | was res'pons'ible for the followlng:

(a)  operational flood forecasting for river basins In New South Wales,
Tasmania and Queensland, including real ime data collection and coltation,
hydrological analyses, preparation and dissemlination of flood warnings and
post flood analyses and reports;

(b)  design and installation of flood monitoring systems;
(¢)  developing flood forecasting models for the river systems In Tasmania and

Queaensland;
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(d)  llalsing with other organisations such as emergency services, water
resource agencles, local government, media and members of the
community on malters relating to floods and flood warning;

(6) tralning of BoM staff in all States of Ausiralia n the application and use of
flood forecasting models; and '

{f) annual siate wide pre wet season workshops for emergency management
personnel to ensure effective lialson during flood events,

9. Between January 1984 and December 1985, | was employed by Wiliing & Partners
as Design Englneer. In this role, | was responsible for hydrological investigation,
design and construction of drainage works and systems, primarily using the
RAFTS runoff routing model,

10.  During my employment as outlined above, | have also consulted to varlous
overseas projects. In this regard:

(a)  Belwaen September 2001 and October 2004, | held the position of Flood
Foracasting Advisor, AusAid Project for the Yangtze River Fiood Control
and Management Project. My work comprised & In-country missions over
21 weeks providing:

() technical advice In the development of a flood forecasting system
(FFS) utllising both hydrologlc and hydraulic models;

() advice to the developers of the decision support system;
()  training to local staff In the use of the FFS; and

(v)  presentations to focal project managers and administrative
personnel.

(b)  Bestwaen April 2006 and February 2009, 1 held the position of Senior Flood
Forecasting Expert for the Mekong River Commission (MRC). My work
comprised 9 In-country misslons over 3 months providing:

() thereview of the flood forecasting system used by the MRC's
Reglonal Flood Management and Mitigation Centre (RFMMCY),

{1 Identification of components required to update the flood forecasting
system with new technology, models and systems;

(y  development of a roadmap for the new flood férecasllng system for
the whole of the Mekong River; ‘

(v)  presentations at local and reglonal forums to discuss imptementation
of the new flood forecasting system,

v) training of local staff in mode! development and use of the new flood
forecasting system; '
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(vi)  oversight of the implementation of the new system to ensure readiness
for the 2008 wet season.

Professional Quelifications

£1. | hold a Bachelor of Engineering (Second Class Honours) from the Unlversity of
Technology, Sydney (1978-1982). '
12.  1also hold a Master of Engineering Sclence, University of New South Wales

(1987-1990). The focus of this quallfication was hydrology with my thesis being
directed o "An Assessrhent of Non-Linear Network Models for Flood Forscasting",

13. | have been a Reglstered Professional Enginser Queensland since the end of
2007.

Publications

14. | have wrilten a number of papers, including:

(a) "An Assessment of Non-Llhear Network Models for Flood forecasting”, T.
Malone and 1. Cordery, IAHS Third Sclentific Assembly, USA 1989,

'(b) “Forecasting Mary River Floods”, T. Malone, International H'ydrology &
Water Resources Symposium, Adelaide 1994,

{(¢)  “Real-Time Modelling of Floods in North Queenstand Rivers”, T. Malons,
Flood Management Workshop, James Cook Universily, Calrns, 1996;

(d)  “Flood Forecasting in North Queensfand”, T. Malons, International
Waorkshop 6n Flood Forecasting for Tropical Regions, Kuala Lumpur, 1999;

(®) “Using URBS for Real Time Modelling”, T. Malone, 25" Hydrology and
Water Resources Symposium, Brisbane, 1999;

)] “Streamflow Routing Technlques in Large Rivers in Queensiand”, T.
Malone, WMO Project: Intercomparison of Forecast Modaels for Streamflow
Routing in Large Rivers, April 2000;

(@) “HYMODEL - A Real Time Flood Forecasting System”, T. Malone, A.
Johnston, J. Parkins, Soori Sooriyakumaran, 28™ International Hydrology
and Water Resources Symposium, Wollongong, November 2003;

(h)  “Integration of weéather radar data into a raster GIS framework for improved
flood estimation”, B. Yu, A. Seed, L. Pu and T. Malone, Sixth International
Symposium on Hydrological Applications of Woeather Radar, February
2004; :

(1) “Reguirements for Data Inputs to the New Flood Medium Term Forecasting
System — Improved Real Time Data Exchange”, Bob Pengel, Katry Phung
and Terry Malone. 5" Annual Mekong Flood Forum, Phnom Penh,
Cambodia, 2007;

1)) “Development of Improved Hydrological Forecasting Models For the L.ower
Mekong Basin”, Terry Malone, Marco Hartman, Sopharith Tes, Phung
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Katry, Sambo Pich and Bob Pengel. 5" Annual Mekong Flood Forum,
Phnom Penh, Cambodia, 2007;

(k)  "Towards A New Flood Forecasting System For The Lower Mekong River
Basin”, B. Pengel, T. Malone, Sophatith Tes, Phung Katry, Sambo Pich
and M. Hartman 3rd South East Asia Water Forum. Kuala Lumpur,

" Malaysia, 2007; :

)] “The Mekong River Flood Forecasting System At The Regional Flood
Management And Mitigation Centre", Bob Pengel, Jansjira
Tospornsampan, Terry Malone, Marco Hartman and Ms. Aslrid Janssen.

© 8™ Annual Mekong Flood Forum 8. Phnom Penh, Cambodia, 2008;

(m} “Towards A New Flood Forecasting System For The Lower Mekong River
Basin”, B.E. Pengel, T. Malons and'M. Hariman. 4" International
Symposium on Flood Defence, Toronto, Canada, 2008;

(n)  “Comparative Design Flood Analysis”, D. Carrofl and T. Malone, 319
Hydrology and Water Resources Symposium, April 2008;

(o)' “Hydrologic Technigues for Checking River Flow Ratings”, C. Wright and T.
Malone, 31% Hydrology and Water Resources Symposium, April 2008; and

(p)  “Design Rainfall Issues in SE Queensland”, T. Malone, ANCOLD
Conference, November 2008,

Flood Operations Centre and Flood Event Log

15, The Flood Opsrations Centre had been demobilised on 2 January 2011 following
the completion of flood events which impacted Somerset, Wivenhos and North
Pine Dams during the period 26 December 2010 to 2 January 2011.

16.  1was the Duty Engineer on call during the week commencing 3 January 2011,

17.  Following rainfall during Wednesday 5 January 2011 (which | was monitoring
remotely) and in view of the forecast for further rainfall, 1, in consultation with the
Senior Flood Opsrations Engineer, declded to moblliise the Fiood Operations
Centre again In the morning of 6 January 2011. The Senior Flood Operations
Enginser | consulted Is referred to as "Engineer 1" in the "January 2011 Flood
Event Report on the Operation of Somerset Dam and Wivenhoe Dam dated 2
March 2011" {Somerset Wivenhoe Flood Report). | ani referred to In the Flood
Report as "Englnger 2", ’

18.  Following the mobilisation of the Flood Operations Centre, ihe usual steps were
carried out. These steps are identified In section 3 of the Somerset Wivenhoe
Flood Raport. By way of summary, once a Flood Event commences:

(a} A Duty Engineer Is present in the Flood Operations Cenfre 24 hours a day.
This Is achieved by the four Duty Engineers rotating through 12 hour shifts.
The Duty Engineer is responsible for running the flood models (including
assessing how much run-off is ocourring and how high the water level in
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the dams might.get) and assessing whether releases from the dams are
required, and if so, ensuring that releases are made in accordance with the
Wivenhoe Flood Manual,

(b) A Flood Officer is present in the Flood Operations Centre 24 hours a day.
Again, Flood Officers rotate through 12 hour shifts. The Flood Officer is
responsible for checking data, completing the Flood Event Log (which I
explain below), general record keeping, faxing directives and assisting the
Duty Engineer as requested.

19.  One task which the Flood Officers carry outis malntalnmg the Fiood Event Log.
This is an Excel spreadsheet which is created upon mobilisation of the Flood
Operations Centre. The purpose of the Flood Event Log is to record every
significant event during the Flood Event. Significant events include phone calls to
or from the Flood Operations Centre, model runs, situation reports and other
communications to the Flood Operations Cenire (such as emails or faxes). In
relation ta phone calls, often the Flood Officer inputs into the spreadsheet a short
précis of the phone call between the Duty Engineer and the caller elther as relayed
by the Duty Engineer oras the Flood Officer overhears the conversation. During
Flood Events, it is not aiways possible for the Duty Engineers to go back and
check the entries the Flood Officer has mads In the Flood Event Log. Generally,
after conclusion of the Flood Event, the Duty Engineers check the entries in the
Flood Event Log, but by then it Is not always possible to recali the detail of the
discussions or the events recorded In the Log. S

20.  Although the standard procedure Is to have one Duty Enginset In the Flood
Operations Centre 24 hours a day during Flood Events, this procedure was
changed during the January 2011 Flood Event to have two Duty Engineers present
i the Flood Opsrations Centre 24 hours a day from 1900 on Sunday 9 January - '
2011.

21. | was the Duty Engineer on shift during 0700 to 1900 on Sunday 9 January 2011,
During that shift, | undertook an assessment of the potential for runoff volumes into
the dams during the next three days. 1did this by comparing rainfall and runoff
since the commencement of the event up to that time and determining the fraction
of ralnfall which had been converted to runoff or “conversion rate”. 1applied this
fraction to the lower and upper limits of the forecast rainfalf for the following 3 days
to determine the potential runoff volumes. After I completed my assessment | sent
it to all of the Flood Operations Engineers, A copy of the assessment Is shown in
the Somerset Wivenhos Flood Report at page 207 of Appendix K. Following this,

~ Engineer 1 arranged a roundtable meeting of all Duty Engineers in the Flood
Operatlons Centre at 1530. Engineer 4 attended by telephone, but Engineers 1

. and 3 joined me in the Flood Operations Centre. We discussed the developing
ovent, the current model predictions, the forecast rainfall and where we thought
things might get to if significant rain continued to fall. My best recollection Is that it
was declded in that meeting that from the next shift (that Is, the shift starfing 1900
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that day) the Flood Operations Centre would be staffed by two Duty Engineers
until the situation slabilised. Ultimately, this procedure remained in place untii
1900 on 13 January 2011, after which the procedure reverted to one Duty
Engineer being present 24 hours a day until the conclusion of the event.

22.  During the January 2011 Flood Event | worked the following shifts In the Flood
Operations Centre:

(a) 0700 — 1900 Thursday 6 January;

(b) 0700 — 1900 Friday 7 January;

(¢) 0700 — 1900 Sunday 9 January. | also remained in the Flood Operations
Centre following this shilt to assist the other engineers until 2200,

(d) 0700 - 1900 Monday 10 January;

(6) 0700 - 1900 Tuesday 11 January. | also remalned in the Flood Operations
Centre following this shift to assist the other englnesrs until 2130 when !
signed out of the Centre. | also slept in the Flood Operations Centre that

night;

(f} 0700 ~ 1900 Wednesday 12 January. 1 slept in the Flood Operations
Centre that night;

(g) 0700 — 1900 Thursday 13 January. | slept in the Flood Operations Centre
that night; ' '

(h) 0700 —1900 Friday 14 January; |

(1 0700 — 1900 Saturday 15 January;

(@) 1900 Monday 17 January — 0700 Tuesday 18 January;
(k) 0700 - 1900 Wednesday 19 January.

Somerset Wivenhoe Flood Report
23. | refer to the Somerset Wivenhos Flood Report.
24, | asslisted in the preparation of parts of the Somerset Wivenhoe Flood Report.

25. | have read the majority of the Somerset Wivenhoe Flood Report and, to the best
of my Informalion and belief, consider it is a falr and reasonable reflection of the
January 2011 Flood Event. | cannot say whether the Flood Event Log for my
periods of duty in the Flood Operations Centre is accurate for the reasons outlined
above,

26, | agree wilh therecommendaﬁons set out In section 20 of the Somerset Wivenhoe
Flood Report but | would add the following two matters by way of clarification.

27. My opinlon is that additional rain gauges should be installed at the bottom of the
Upper Brisbane catchment (that s, around and in close proximity to Wivenhoe
Dam). This Is because this area of the catchment has the shortest response time
(that is, the time it takes for the rain to run-off into the dam) and it is therefore
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important to decision making that rainfall in this area be recorded (accepting that

no matter how many gauges are instalied, the rain may still not fall in the gauges).

The Somerset Wivenhoe Flood Report explains (see section 12.1) that during

Tuesday 11 January intense rainfall on and near Wivenhos Dam was not recorded

in the rain gauge network. This rainfall resulted in rapid rises in the lake level '

which were not predicted by the modelling because ohe of the Inputs to the model
~ is actual rainfall recorded.

28. [ have not been involved in the development of the Agency Communication
Protocol used during the event. Based on nty experlence in BoM Flood Warning
Centres, the more streamlined the communications process for the dellvery of
information to the public the better. In my view, It appeared that the technical
informatlon provided by the Flood Operations Centre was sometimes not
communicated in a sufficiently timely manner to the public because of the
requirement for public statements to be made only by designated persons or
organlsations. | also believe that Seqwater's website could be updated more
regularly than it is, so that the most up to date information as Issued by the Flood
Operations Centre Is available to the public.

29. | also agree that thé matters raised in section 16 of the Somerset Wiverihos Flood
Report should be included as part of the standard review of the Wivenhoe Flood
Manual. It Is very Important to note that any changes of substance to the
Wivenhoe Flood Manual (in relation to the objectives or strategies), require
detailed engineering and hydrological Investigation. These investigations could
take significant time (in excess of one year) and resources as the issues to be
considered are extensive and the Implications of changes need to be carefully
considered so as to ensure that the changes do not create any unwanted
outcomes, '

30. In addition to the matters raised in section 16 of the Somerset Wivenhos Flood
Report, my opinion is that:

(a)  the Wivenhoe Flood Manual should be styled differently so that the
technical operational data Is separated from the objectives sections of the
Manual. This layout would make it easier for the Duty Engineers during
Flood Events to quickly access critical technical data in the Manual '
necessary for decision making;

by  the Wivenhoe Flood Manual should provide greater clarity in respect of the
concepts and terms such as "predicted"” lake levels or lake levels "likely" to
exceed or "expected" to exceed certaln levels.

31. My opinion is that the procedures in the Wivenhoe Flood Manual should be solely
directed towards flood mitigation and not water supply security issues, By this |
mean | do not think Duty Engineers should be asked during the Flood season to
alter the Full Supply Level of the dams, The Full Supply Level should be a set
paramster within the Wivenhoe Flood Manual {determined well in advance of
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Flood Events) and the Duty Engineers should manage the Flood Event within the
confines of that pre-determined Full Supply Level,

Strategy W4

32 | have been made aware of a suggestion that Strategy W4 should have been
triggered at some fime in the evening of Sunday ¢ January 2011, The basis of the
suggestion appears to be that a model run performed sarly Monday morning
(Perlod 9) predicted an estimated psak Wivenhoe Dam level of "72.9 (excluding

- forecast)" and "74.7 (including forecast)" (see page 18 of section 2 of the Somerset
Wivenhoe Flood Report). | did not run that model. At the time of completion of my
shift, the estimated Wivenhoe peak (including forecast rainfall) was 73.9.

33.  The suggestion Is incorrect becauss it assumes releases of flood waters are made
from Wivenhoe Dam on the basis of model results which include forecast rainfall.
Duty Engineers do not operate on this basis.

34.  Prior to making such a critical decision to go to W4, [ would require a high degree
of certainty. At this stage of the event, this certainty did not exist, By way of
explanation, | make the following comments.

35,  Duty Engineers use a Real Time Flood Model (RTFM) to estimate likely dam
inflows and predict lake levels based on those inflows less flows out of the dam
that are being made or proposed to be made. Models are run regulariy during
flood events so that the Duty Engineers have up to date pradictions of these
matters.

36. The RTFM comprises a suite of hydrologic computer programs that process real
time rainfall and water level data. The RTFM is described in more detall in
sections 5 and 7 of the Somerset Wivenhos Flood Report.

37.  Akeyinputinto the RTFM (to enable it to predict likely dam inflows) is recorded
rainfall data. Recorded rainfall data Is the best estimate of rain that has fallen to a
time. However, raln may fall intensely on certain gauges but not be widespread.
Also, rain may fall in areas belween gauges. The Wivenhoe catchment Is over
7,000 km? and thers are approximately 20 rain gauges across that area which
provide data to the Flood Operations Centre. As a result, although the rain
racorded in the gaugés is an accurate measurement of the raln that has fallen at
that point, there are timitations In using this point Information to determine
catchment wide rainfall.

38.  Once the rainfall data is inputted to the RTFM, the RTFM does two things.

39.  First, the RTFM runs a rainfall-runoff modsl fo estimate how much of the gross or
recorded rain is converted to excess rainfail or run-off. This depends upon a range
of parameters such as how wet or dry the catchment is (initial loss)yandan
estimate of ongoing losses (continuing loss), At the start of the event, the inltial
loss is selected to match the start of rise of water level at the gauging station.
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During an event, the ongoing loss is regularly updated to ensure that the-model is
matching the recorded water level responses.

40.  Secondly, the RTFM routes the excess rainfall generated by the rainfall-runoff
madel through the catchment to the outlet. By this 1 mean the RTFM predicts how
long It will take for runoff that has generated in a particular area to travel
downstream to the dam and in what shape (for example, as a steady fiow or as
flows with peaks) this response takes, “The shape can be demonstrated in
graphical form as a hydrograph.

41.  In making these predictions, the RTFM, like all hydrologic models, is not perfect
and Is not precise. The model Is modelling the behaviour of the catchment to
rainfall and Is attempting to provide an approximate result to the natural processes
where rain Is falling across a very wide catchment and is running off across a
range of different terrains, vegetation and soll types {for examplo, uncleared land,
cuitivation and roads). ' '

42,  Asindicated above, based on actual rainfall, the RTFM then predicts likely inflows
and dam levels.

43, | An example of one of the models I ran is Run 21 shown ih Appendix A of the
© Somarset Wivenhoe Flood Report (pages 67-75). For convenience, |-have
attached these pages from the Somerset Wivenhoe Flood Report as Annexure

™.

44,  Looking at page 73 in Annexure TM1, everything to left of the black dotted line is
known data (that is, the model has been calibrated to actual recorded lake levels).
Everything to the right of the black dotted line is predicted. The red line is the
prediction of dam levels based on rain that has already fallen. The blue line is the
prediction of dam levels based on rain that has already fallen plus forecast rainfall,
Duty Engineers make decisions to release flood waters hased on the red line, not
the biue fine.

45,  The forecast rainfall inpulted Into the model Is taken from quantitative precipitation
foracasts (QPFs) Issued by BoM. Examples of the QPFs are shown in Appendix C
of the Somerset Wivenhoé Flood Report,

46. 1believe QPFs are prepared by BoM based upon the best available scientific
knowledge.

47.  However, there are always uncertainties associated with rainfall forecasts. In
general the longer the forecast lead fime, the higher degree of uncertainty of
rainfall, flow and dam level predictions,

48.  Inmy expertence, QPFs are not sufficiently accurate so as to provide a basls for
releasing flood waters from the dams. | have attached a paper (Annexure TM2)
prepared by BoM in 2006 which supports this statement. ’
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49.  Inpart, this is because the depth predicted is not accurate when compared with
the recorded rainfall. The results from previous flood events and the January 2071
Flood Event confirm this, Further comments on this issue are set out in seotion 6.2
of tha Somerset Wivenhoe Flood Report. | agree with those comments.

50.  The other reason why QPFs are also not sufficiently accurate is because they
forecast only a depth of rain averaged across the entire catchment. They do not
predict the temporal distribution (that Is, how the rain is distributed in time) or the
spatial distribution (that is, how widespread the rain will be or where it will exactlly
fall). My understanding ls that there is presently no sclentific tool or model
available to the BoM which would allow it to make such a forecast. The temporal
and spatial distribution of rain Is critical to the RTFM's prediction of rainfall run-off
and routing (see my comments above on these topics). By way of simple
example, 50 millimetres of light rain throughout the day over cultivation in the
upper reaches of the catchment will run-off and route very differently to 50
millimetres of intense rainfall in 30 minutes in the hills in and about Wivenhoe
Dam.

51. By Including forecast rainfall in the RTFM the Duly Engineers are provided with an
idea of whare the event might be heading. This Information is then used to
forewarn agencies about the steps they should be taking In readiness to deal with
the event, shouid the rain which is forecast actually be recelved.

52.  Asaresult, Strategy W4 is only invoked when the RTFM predicts, based on actual
raintall and with some certainty, that the Wivenhoe Dam fevel will exceed EL74.0
(that Is, when the red line on page 73 of Annexure TM1 reaches EL74.0},

53.  Even then, care heeds to be exercised not to prematurely invoke Strategy W4,

54,  Sirategy W4 necessarily means moving (o a release rate whare urban areas below
the Dam will be adversely affected.

55.  Glven the model is simply a predictive fool, and Is not exact, my opinion is that
there needs to be a high degree of confidence in the predictions being made by
the mode! before Strategy W4 is invoked.

56. | would not move to invoke Strategy W4 based on one model run predicling a lake
level slightly in excess of EL74.0. [ would require a firm Indication that the lake
lovel will greatly excesd EL74.0 or addlitional consecutive runs which confirm the
lake level would just exceed EL74.0 and generally consider things such as trends
in the model results and any rapid deterioration in the weather In tho catchment.

57.  This scenarlo in fact occurred during the January 2011 Flood Event, Early on
Tuesday morning, a model run performed by Engineers 1 & 3 indicated a predicted
lake lovel of EL74.1 (see pages 112 — 120 of Appendix A of the Somerset
Wivenhoe Flood Report). When | arrived for my shift at around 0845, very heavy
rainfall was ocgurring in the catchment. Together with Engineer 4, | generated
new model results at 0700, The output of that model run is shown as Annexure
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TM3. It predicted a Wivenhoe Dam level of EL74.35. We then consulted the BoM
o ses If their model results were predicting the same dam inflows and to discuss
short term rainfall predictions for the following hours. As they were, and given the
earller model resuit plus the very heavy rainfall then falling In the catchment and
with the expectation of continuing heavy rainfall, Strategy W4 was invoked at
around 0800 on Tuesday 11 January,

4,000 m*s at Moggh!l

98,

59,

60,

61.

62.

63,

64.
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The intent of Sirategy W3 is to limit the flow In the Brishane River at Moggill to less
than 4,000 m¥s.

Moggllt is a flood monitoring station downstream of jpswich which monitors the
combined flows of: '

(a) the Bremer River, which enters the Brishane River at Ipswich;

(b) the Lookyer Creek, which enters the Brisbane River below Wivenhoe Dam;
and :

(c) refeases from Wivenhos Dam.

(It should be noted that the station at Moggill is not an official DERM gauging
station and therefors has no official rating i e.a re!atlonshlp betwesn height and

flow),

The Wivenhoe Flood Manual notes that a flow of 4,000 m°fs at Moggill is the
"upper limit of non-damaging floods downstream” (see page 28). This target flow
has been containad in the Wivenhos Flood Manual since the early versions of the
manual and | believe the Brisbane City Council has a controlled copy of the
Wivenhoe Flood Manual. My recollection is that the representalives from the
Brisbane City Gounll also participated in the most recent review of the Wivenhoe
Flood Manual.

At all times since | have beén a Duly Engineer, | have procesded on the basis that
the 4,000 m®/s target is the correct assessment of damaging flows.

During the January 2011 Flood Event, Strategy W3 was invoked at 0800 on
Saturday 8 January 2011, This occurred during my shift. At the time, Strategy W2
was bypassed for the reasons explained on page 190 of the Somerset Wivenhoe
Flood Report. '

From this point until Strategy W4 was invoked at 0800 on Tuesday 11 January
2011, the strategy of the Duly Englneers was to seek to limit the fiow at Moggili to
less than 4,000 m®/s so as to avold damaging floods downstream. '

In dolng so, it Is necessary to have regard fo the flows from the Bremer River and
the Lockyer Creek. Whilst the Bremer River mode! has proven to be reliable and
reasonably accurate, , the model of the Lockyer Creek Is not as good, This
makes predicting the impact of the Lockyer Creek flow on overall flow at Moggill
more difficult. This has implications for releases from Wivenhoe Dam becauss an
objective of the Duty Enginéers is to ensure that water released from Wivenhoe
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Dam does not arrive at Moggill af the same time as the peak flow from the Lockyer
Creok. If this occurred, the peak at Moggill would be Increased,

When | started my shift at 0700 on Monday 10 January 2011, | was Informed by

Engineers 1 and 3 that an officer from the Brisbane City Council had informed

Engineer 3 during his shift that the limit of damaging flows [n Brisbane was 3,500
m*/s and not 4,000 m¥s . :

This was the first time | had heard this suggestion.

[ participated in a telephone conference with officers of the Brishane City Council
at around 0938 on 10 January 2011, They again raised that the limit of damaging
fiows In Brisbane was 3,500 m*s and not 4,000 m*/s .

Given:
{a)  this new information;

(b  one of the objectives in the Wivenhoe Flood Manual is to providé optimum
protection of urbanised areas from inundation; and

. (0) the primary consideration under Strategy W3, which was then bemg

~ deployed, is protecting urban areas from intindation,

Engineer 4 and | took serlously the information provided by the Brishane City
Council. We agreed that we would sesk to accommodate the new information
within the releases which were being made and planned to be made from
Wivenhoe Dam. This issue Is referred to in a Situation Report | issued at 1216 on
10 January 2011. A copy of that report Is Annexure TM4 (it Is also shown at page
28 of Appendix E of the Somersat Wivenhoe Flood Report), ‘

For about 6 hours on Monday 10 January 2011, releases were maintained at the

same rate In an attempt to operate within the new Information provided by
Brisbane City Councll. Utimately, it was not possible to limit the flows in line with
the new Information from the Brisbane City Council and as a resuit a decision was

‘taken at about 1430 to not limit the flows in line with the new information from the

Brishane City Councll. |issued a new Situation Report at 1458 on 10 January
2011. A copy of that report Is Annexure TMS.

| do not know whether the frue figure for hon-damaging flows in Brisbane is 3,500
m®s or 4,000 m*s. This issue nesds to be resolved and this is one of the
racommendations of the Somerset Wivanhos Flood Repori,

Allegation of delay In increasing releases from Wivenhoe Dam

71.
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| have been made aware of allegations to the effect that the Duty Engineers knew,
by the evening of Sunday 9 January 2011, that releases of in the order of 3,000 —
3,500 m®fs would be required by midnight that night, but releases were not
increased to this rate until Tuesday morning.




72, These allegations appear o he based on entries in the Flood Event Log, which |
deal with bslow, ’

73.  As | explain above in paragraph 22, | was on shift from 0700 to 1800 on Sunday 9
January 2011, | remained In the Flood Operations Centre until around 2200.

74.  As [ explain in paragraph 43, | also ran a model at 1900 on Sunday 9 January
2011. In summary, that modef predicted the following:

(a)  a peak outflow from Wivenhoe Dam of 2, 880m°%s on 11 January 2011,
" This peak flow had almost doubled from an earlier model run | performed at
1400 that day (run 17}

(b)  apeak flow at Mogglll of 3,300 m%s on 12 January 2011.

756.  lissued Situation Reporis as at 1700 and 2100 on Sunday 9 January 2011, These
situation reports are Annexures TM6 and TM7 (they are also shown on pages 18-
22 of Appendix E of the Somerset Wivenhoe Flood Report).

76.  The Situation Report issued at 2100 on Sunday 9 January 2011 picks up the new
model results from my model run at 1900 and indicates that "gate opening will start
fo be Increased from noon Monday and the release is expected increase to at least
2,600m%s during Tuesday morning". This Situation Report accurately reflected
my understanding of the position at the time and my Intention at the time with
respect to future releases.

77.  The Flood Event Log contains the following relevant entries for Sunday'g January
2011 which appear to or may re!ate to me.

4 2? PM BCC relumed phone call BCC was- advtsed by Engfneer 2 lhat the currenl
strategy was to malntain a flow In the Brishans River such that the Fermvale
Brlidge and the Mount Crosby Bridge could be kept open. However, fulure
ralnfall could well impact on those roads remaining open. Closure next Tuesday
is a roal pogsibllly at this stage. Flow In the Lowar Brisbane potentially might
reach 3 000 cuniecs by next Wednesday or Thursday. :

£:25 PM BCC retumed call to Engineer 2. Enginoer 2 edv!eed potentlal for re!easmg up to
2,600 cumecs by Tuesday. With further heavy ralnfall, as forecast, the flow In
the Lower Brisbans could increase to 3,000 cumecs wilh potential for closure of
Fermvale Bridge and Mount Crosby Bridge by Thursday (posslbly Wednesday).
Releases from Wivenhoe are dependant on flows from Lockyer Ck and Inflow
into Wivenhoe. FOC will conﬂnue to update BCG.

5:58 PM ) Englneer 2 caﬂed BoM to discuss Wivenhos Dam's release slreiegy i e. Major
bridge open strategy Vs increased Inflow into Wivenhoe resulting from current
heavy raln!all Sluation wlIE hecome clearer fn 24 hours tlme

710 PM | FOC called SRC advislng h!m that high releases From leenhoe (3000 cumece) !
are expecled tobe necessary m wew of heavy ram over the last 3 hours

§ %:15 P }‘OC called Seqwater CEO advlslng hlm that high raim’all is expecled overnighl
: and releases from Wivenhoa causlng damagling flooding are I:kely to be i
nacessary. )

7:156 PM FOC ealled Dlreclor Dam Safely advielng him Ihel FOC 1s now !ooking at much
larger flows and will have lo ramp up releases to around 3000 cumecs as by as
early as midnight which is likely to have flooding impacts on low-lying areas of

Brlsbane

1 .
! 7 20 PM Englneer 2 called BCC adwsing him of polential for high releases sconer than
[ p{eviousiy expacled,

i .
K s 54 ke e Ao 4 48 1 sl et s
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78. 1 cannot now remember the detall of the discusslons recorded in these entries. |
also cannot now say whether the entries at 1910 and 1916 (which refer to "FOC
called") were calls to which | was a party.

79.  To the extent any of the entries suggest that there was need for releases to be
. Increased to 3,000 m%s by midnight, the entrlés are Incorrect. It was not my
Intention at that time that releases be increased to that leve! within that timeframe.
My intention was set out in the Sifuation Report | Issued at 2100 to Increase
releases throughout Monday and Tuesday to reach a peak outflow from Wiverhoe
Dam of at least 2,600 m®/s on Tuesday. My understanding is that this was agreed
to by the other Duty Engineers working that shift.

Signed by Teirence Alwyn Malone In the
presence of:

Witness Signature Slgnature

MRSl G nast

Print Name .
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NDIX A — MODEL RESULTS

Modelled Wivenhoe Dam Inflows (Excluding Somerset Dam Outflows)
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Modelled Lockyer Creek Inflows to the Brisbane River
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Modelled Bremer River Inflows
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Modelled Wivenhoe Dam Lake Levels
.wm : T T T T i T T T T T ]
: : X I \ | i | Without forecast rain | :
K _ ] ". ] i i ] i With forecastrain | !
[ b I ¥ I e L F L I
] 1 1 ~ 1 [} 1 1 1 1 ' i
] ' 1 ] 1 1 ' 1 1 I ”
74 4---mmm- qmmm—m——— g P ) SR Ammmmmm - Fom————— m—————- Ammmm———— Tem————— R p—
] 1 1 ) 1 | 1 1 1 \
1 ] 1 1 1 1 1 1 1 {
1 3 1 1 — ) 1 ] 1 1 1 1 1
N, . T F— e s . e I ) SR I b T I e
: ] 1] 1 — ] 1 1 1 1 1
g : f “ | “ : : " "
< ol o e b bbb SRS S N T - N oo
m ._ ' I " t 1 1 1 |
e 1 ] 1 ] I 1 I I
= : ] _ " " i ' i ;
2 M- I s s e s p s e S vy Fesooe S - I
a 1 1 ] [} i L 1 1
V 1 i 1] 1 (] 3 1 1
- S—— A TA—— TG | S R AR . T PR s~ 4
E " I b 1 ¥ ' t
] ] ] | 1l 3 i i
' 1 1 ! ' 3 I t
] 1] ] ] ] i 1 H
U TEee s S e S R S e T e
1 1 T | | 1 i
' ; _ I " ! : : !
B8 +-------- e 2t EEE L pm----- R e L e it Nt e et -
' 1 1 [ ' ' ] 1 1 !
3 1 1 i 1 1 1 1 1 ]
' | 1 1 ' ! 1 1 1
67 +------- S S A Lotmmeemem E — - N—— R - : _
[} 1] 1 d 1 1 1 1 1 1 1
] 1 ] 1 1} 1 1 1 1 1
| ! “ 1 : " A . i |
66 : : ; e : : : : - ;

08/01/2011 00:00 08/01/2011 00:00 10/01/2011 00:00 12/01/2011 00:00 14/01/2011 00:00 ~ 18/01/2011 00:00
Date and Time

Bun 21: Sunday & January 2017, 18:00

Page 73

7



P —

APPENDIX A — MODEL RESULT!

)

Modelled Brisbane River Flows at Lowood (without Wivenhoe Dam Outfiow)
(These flows only approximate the actual flow experienced 2t Lowood)
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Modelled Brisbane River Flows at Moggill (without Wivenhoe Dam Outflow)

—— (These flows only approximate the actual flow experienced at Moggill)
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Rainfall Forecasting for the Wivenhoe Dam Catchment

Background

1. On 6 July, Chris Russell, of Connell Wagner, met with Mike Bergin and Peter
Baddiley seeking advice regarding the predictability of significant rain events over the
Wivenhoe Dam catchment. Connell Wagner has been engaged by SEQWCo fo
provide advice on the feasibility of maintaining the water level in the Wivenhoe
stotage at one metre above Full Supply Level. As a part of the dam operations under
that scenatio, it would be required that the additional storage above FSL be rel¢ased
ahead of 2 major inflow into Wivenhoe Dam. This would require some 24 to 48 hour
advance prediction of catchment average rainfalls in the order of 300mm in 24 hours;
375mm in 36 hours and/or 430mm in 48 hours,

2. Wivenhoe Dam catchment is located to the north-west of Brisbane and has an area

of about 7,000 square kilometres. For meteorological forecasting, the catchment is

broadly about 100 km in the north-south direction, and 70 kilometres wide (enst-

west); bounded in the west by the Dividing Range with its eastern boundary varying

from about 40 to 80 kilometres infand from the coast. The distribution of rainfall over
the catchment is significantly influenced by the topography in major events.

Discussion

3, As discussed at the meeting, the experience of Meteorologists and Hydrologists in
the Brisbane office of the Bureau is that the short to medium term (0 to 48 hour)
prediction of rainfall for the purpose of objective use in flood forecasting modelsis a
difficult task. Quantitative Precipitation Forecasts (QPF) are available from the
Austratian and international Numerical Weather Prediction (NWP) models and have
been used subjectively in the Brisbane office for many yeats. Whilst the NWP models
have shown improvement in the accuracy of QPF over the past decade or so, there is
still at limes considerable error or uncertainty, in the prediction of the location,
amount and timing of rainfall events at the catchment scale.

4. The improved skill of NWP models in recent years has particularly been in
forecasting the development and movement of broad-scale synoptic features that
would be likely to produce the threshold rainfall amounts in question. These large-
scale features include decaying fropical cyclones, east coast low pressure systems and
significant upper level troughs. However while these systems maybe well forecast on
a time scale of 2 to 3 days the very heavy rainfall concentrations are dependent on
finer scale (mesoscale) and convective features, Whilst there is often the ability to
forecast the potential for a significant rain event to occur in the southeast Qld- -
northern NSW region, it is difficult (if not impossible) to predict the actual location
of the heaviest rain, even with only a few hours notice.

5, Examples of high rainfall events that have occurred in the past 10 to 15 years in this
region, some of which had little to no advance prediction of the “precise” location
and/or magnitude of resulting rainfall, include Fgb 1991, Dec 1991, Feb 1992, May
1996, Feb 1999, Mar 2001 and June 2005, Several of these events were not produced
by large-scale features but by slow moving convergence zones which the current




modelling capability canhot adequately predict. The two most recent events in 2001
and 2005 were relatively short-lived events and occurred at different times of the day
— 2001 in the afternoon and 2005 overnight, While one could reasonably expect that
most really significant rainfall events are most likely through the warmer months,
wintet exireme events are by no means rare.

6. Considerable effort is being applied to derive improved detetministic and
probabilistic QPFs from NWP models. In the near future, the Bureau will be
providing a publicly available rainfall forecasting service via a website. The rainfall
predictions will be generated automatically by combining the outlooks from & suite of
Australian and international. Forecast rainfall amounts for 24 hour periods will be
given for 4 days ahead, together with the chance of exceeding various amounts from
lmm to 50mm. The latter is a “pseudo” measure of probability based on the
consistency in the forecast rain amounts given by up to eight NWP models used in
deriving the rainfall forecast. Whilst it is not considered that this will provide a
sufficiently accurate method for objective decision making for pre-teleases from
Wivenhoe Dam, the probabilistic rain forecasts may provide a basis for a risk
management approach, There may need to be further studies on risk quantification for
prediction of high to extreme rainfall events to support this approach. Given that there
are large levels of uncertainty in rainfall forecasts, the forecasting of hydrological
response may requite an ensemble of future rain scenatios to be considered for the
Wwenhoe Dam application,

7. As for a potential service provided by the Bureau an alert type product would seem
{0 be the best alternative where the potential for an extreme rainfall event in the
following 2 to 3 days across southeast Queensland was given a rating on say a 3 level
scale. If that rating was high then a second phase could be activated which ¢ould
provide more detailed forecast of expeoted rainfall amounts and location, However I
emphasise that this type of service can be expected to not provide the required 2 days
advice of an event on some occasions and may fail to provide anything more than a
fow hours notice, such is the nature of the predictability of the mesoscale components
of these events,

8. Currently the Burcau pxowdes a QPI‘ setvice for the dams in Southeast
Queensland. This twice-daily service predicts the average rainfall across the
catchments in the following 24-hour period. We have not undertaken any verification
of the setrvice. However it is likely that verification would show reasonable skill in
identifying rainfall events but quite poor skill in predicting extreme events, This
service is to be reviewed in the next few months and we may comience charging for
the product as it is essentially not a basic service and shouid not be publicly funded.
We have yet to commence discussions with the client so these comments should be

“kept confidential. This issue is raised because any future customized pxoduct
provided in support of dam operations will certainty be on a fee for service bass.
There is also the issue of whether the Bureau would have the capacity to provide such
a service at all and that would have to be patt of any future discussions.

(




Summary

9. In light of the demand for water in southeast Queensland and the highty variable
nature of rainfall in the area the project has many obvious aftractions. However the
capability of the science to provide sufficiently reliable 24 to 48 hour advance
predictions of high catchment average rainfalls is limited. The Bureau would be
willing to participate in future discussions on the subject and maybe able to assist with
some service that would assist. '

Mike Bergin
Manager Weather Services,
Bureau of Meteorology, Queensland.

Peter Baddiley
Supervising Engineer Hydrology
Bureau of Meteorology, Queensland

24 July 2006
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Run

Run Date

Title1
Tile2

Tille3

Title4
Title5
Tille6
Title?
TilleB
Tille®

Tille10

Run
Flow

Somersel
Wivenhoe

36
Tue 11/01/2011 07:.00
Upper Brisbane R Modelled Flows
Stanley R Modelled Flows
Lockyer Ck Modelied Flows
Bremer R Modelled Flows
Somerset Dam
Wivenhaos Dam
Lowood
Moggill
Lowood (without WDO)
Mogglll (without WDO)

Min
11/01/2014 07:00
0
08
66

11/01/2011 07:00
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Situation Report 15

Date: Monday 10 January 2011
Time: 12:16

From: Duty Englneer

Sent: Monday, 10 January 2011 12:16 PM

To: Distribution List

Ce¢: Distribution List

Subject: FOC Situalion Report at 12:00 on Monday 10 January 2011

Rainfall

Rainfall has continued In the dam catchments over the last 6 hours, with approximate
catchment averages as follows: North Pine (30mm); Wivenhoe Dam (20mm); Somersel.
Dam (40mm). A severe weather warning remains current for heavy rainfall in the dam
catchment areas. The QPF issued by BOM at 10:00 estimates rainfalis for the 24 hours
to 10:00 Tuesday as North Pine Dam (75mm to 160mmy); Wivenhoe/Somerset Dam
Catchments (50mm ~ 100mm).

North Pine Dam (Full Supply Level 39,60 m AHD)

The dam level Is 40.00m AHD and relatively steady (storing 9,000ML above FSL). Five
gates are open and releasing 500 m3/s. The inflow Into the dam since the commencement
of the event is 63,000 ML, Estimated event volume Is 77,000 ML assuming no further
rainfall, Gate operations will continue untll at least Wednesday 12 January 2011,

Somerset Dam (Full Supply Level 99.00 m AHD)

The dam level Is 103.11m AHD and rising {storing 210,000 ML above FSL), Peak Inflow
to the dam is estimated to be about 4,200 m3/s. Five sluice gates are open releasing
about 1,100m3/s (96,000ML/day) into Wivenhoe Dam. At this stage the dam lake level
will reach about 103.56m AHD on Monday afternoon. Areas around Kilcoy will continue to
be adversely affected, ‘

Since the commencement of the event on 02/01/201 1approximately 182,000ML has been
released from the dam Into Wivenhoe, with an event total of the order of 520,000ML
oxpected. This is expected to increase due to the forecast rain In the next 24 to 48 hours,
At this stage, reloases will continue until at least Thursday 13 January 2011,

Wivenhoe Dam (Full Supply Level 67.060 m AHD)

The dam level Is 71.95m AHD and rising quickly (storing 610,000 ML above FSL). Peak
inflow to the dam Is estimated to be about 8,800m3/s, Five radial gates are open
releasing about 2000m3/s (170,000ML/day) Into the Brisbane River. At thls stage, the
dam will reach about 73.6m AHD during Tuesday morning. Flows in the Brisbane River
above the dam at Gregor's Creek peaked at 7,350m3/s and this paak is bigger than both
the January 1974 and February 1999 flood events at this location, _

The objactive for dam operations is to minlmise the Impact of urban flooding in areas
downstream of the dam and the currént aim Is 10 keep river flows in the lower Brisbane
River holow 3,500m3/s If possible.  This Is significantly less than the ¢urrent ¢stimated
combined pre-dam peak Inflow of 12,000m3/s. :

| Pa' - 2‘2‘




APPENDIX E — SITUATION REPORTS v

Since the commencement of the event on 02/01/2011 approximately 325,000ML has been
released from the dam, with an event total approaching 1,600,000ML without further rain
and as much as 2,100,000ML with forecast rainfall of (both Including Somerset

outflow), At this stage, releases will continue until at least Sunday 16 January 2011,

The volume between the expected peak (73.5m AHD) and the levs! at which the safety of
the dam becomes the primary objective In managing flood reloases (74.0m AHD) is
75,000ML. The volume between the expected peak (73.5m AHD) and inltiation of the first
Fuse Plug is 330,000ML. : _

Impacts downstream of Wivenhoe Dam

The prolected Wivenhoe Dam releases comblned with Lockyer Creek flows and local
runoft will mean that all crossings downstream of Wivenhoe (Twin Bridges, Fernvale,
Savages Crossing, Burtons Bridge, Kholo Bridge, Mt Crosby Welr and Colleges Crossing)
will be adversely Impacted until at least Saturday 15 January n varying degrees.

Water levels in the lower Brisbane River will be impacted by the combined flows of
Lockyer Creek, Bremer River, local runoff and releases from Wivenhoe Dam. If the
predicted rainfall eventuates In the downstream tributary catchments the resultant
comblned flows in the lower Brisbane may exceed the threshold of damaging discharge in
the urban areas within the next 24 to 48 hours. Currently the estimate peak flow In the
fower Brishane River will be the highest since Wivenhoe Dam was completed in 1984 but
- still well below flows the 1974 levels. ‘

Somerset Reglonal, lpswich City and Brisbane City Councils have been advised of the
updated Wivenhos operating sirategy. :

Outlook

Heavy ralnfall continues throughout South East Quesnsland and the situation could
doeterlorate rapidly over the next 24 hours. The flood operation centre will continue to
monitor the sltuatlon and provide every six hours untll the situation stabllizes.

Engineer 2
Duly Englneer _
Flood Operations Centre .

Important information: This email arid any attached Information Is Intended only for the
addresses and may contaln confidential and/or privileged Information. If you are not the
addresses, you are notified that any transmisslon, distribution, or other use of this
Information is strictly prohibited, The confidentlality attached to this emall Is not waived,
fost or destroyed by reasons of mistaken delivery 1o you. if you have received this email in
error please contact the sender immediately and delete the material from your emall .
system. QLD Bulk Water Supply Authority ABN75450239876 (Trading as Seqwater).

Pago 29
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Hughes, James

Sent:  Monday, 10 January 2011 2:68 PM
To 'Duty Engineer’; John Ruifini (Home); David Roberts;
: Paul Blrd; Peter Alten; Rohan Thorogood;
3 vhens: David Pokarler; John West; Lou van Blerk; Mark
Graham Francls; ' _
Co: Andy Bickerton; Deb Chandler; Mallbox; Tony Trace; Chris Lavin; Cr : Don Carroll; Evan Caswell;
James Charalambous; Ken Morris; Roberl McGlinn; Santina Pennisl;

Subject: RE: FOC Situation Report at 12:00 on Monday 10 January 2011

Murray Dunstan; F

Rainfall

Significant rainfall has fallen in the Wivenhoe Dam catchnient over the Jast 3 hours, with falls exceeding 100mm. This
ratnfall will significantly increase inflows into the dam. A severe wealher warning remains current for heavy rainfall in the
dam calohment areas. The QPF issued by BOM al 10:00 eslimates rainfalls for the 24 hours to 10:00 Tuesday as North
Pine Dam {76mm to 150mm); Wivenhos/Somerset Dam Catchments (50mm - 100mm). Potentially slgnificant rain
moving towards the dam catchments is currently evident on the BOM radar,

Somerset Dam (Full Supply Level 89,00 m AHD)

The dam lavel Is 103,41m AHD and rising. Peak inflow to the dam is estimated to be about 4;200 m3fs. Fiva slulce gates
are open releasing about 1,100m3/s (95,000ML/day) into Wivenhoe Dam. Al this stage the dam lake level will reach
aboul 103.6m AHD on Monday afternoon, Areas around Kilcoy wil conlinue to be adversely affected.

Wivenhoe Dam (Full Supply Level 67.00 m AHD)

The dam leve! is 72.41m AHD and rising quickly. The rainfall experlenced over the last 2 to 3 hours will result in
significant further inflows Into the dam and releases from the dam will nead to be increased in accordance with Flood
Miligation procedures and to ensure that a fuse plug Is not Inltlated. The initiation of a fuse plug will result In a rapid
uncontrolled outflow from the dam of 2,000m8/s being added to the gate release outllow. Outflows into the Brisbane
River from hoth Lockyer Creek and the Bremer Rliver are also Increasing.

Five ra‘dial gates are currently open at the dam releasing about 2,000m3/s into the Brishane River and this will need to be
Increased steadily to an oulflow of 2,800m3/s over the next 9 hours (commencing at 1600). At this stage, the dam will
reach about 73.8m AHD during Tuesday morning.

The obLeouve for dam operations Is currently to mininise the Impact of urban flooding In areas downstream of the dam
and to kaep river flows in the lower Brisbane River below 4,000m3/s if possible. This Is significantly less than the current
eslimated comblned pre-dam peak Inflow of 12,000m3/s. if further ralnfali ocours, dam releases may need to be
Increased further and this may result in river flows In the lower Brisbane River approaching or exceeding 6,000md/s,

Impacts downstream of Wivenhoe Dam

The projectad Wivenhoe Daim releases combined with Lookyer Creek flows and local runoff will mean that all crossings
downstream of Wivenhoe (Twin Bridges, Fernvale, Savages Crossing, Burtons Bridge, Kholo Bridge, Mt Crosby Weir and
Colleges Crossing) will be adversely impacted until at least Sunday 16 January In varying degrees,

Water I'eVe!s In the lower Brisbane River will be Inipacted by the comblned flows of Lockyer Creek, Bremer River, local
runoff and releases from Wivenhoe Dam.

Qutlook

24/03/2011




Page 2 of 2

Hoavy rainfall continues throughout South East Quesnsland and the situation could deteriorate rapldly over the next 24
hours. The flood operallon centre will continue to monitor the situatlon and provide every six hours until the situation

stabilizes,

Terry Malone
Duty Engineer
Floed Operations Centre

Phone
Fax:

Important information: This email and any attached information is intended only for the addressce and may
contain confidential and/or privileged information, If you are not the addressee, you are notified that any
transmission, distribution, or other use of this information is strictly prohibited. The confidentiality attached to
this email is not waived, lost ot destroyed by reasons of mistaken delivery to you. If you have received this
email in etror please contact the sender immediately and delete the material from your email system. QLD Bulk -
Water Supply Authority ABN75450239876 (Trading as Seqwatet). ' :

24/03/2011




A\N TM - - “
APPENDIX £ SITUATION REPORTS ...,

Situation Report 11

Date: Sunday 9 January 2011
Time: 17:51

From: Duty Englnesr

Sent: Sunday, 9 January 2011 5:51 PM

To: Distribution List

Co: Distribution List

Subject; Situatlon Report 1700 Sunday 9/1/2011

Rainfall

Catchment average rainfall for the past 12 hours is; North Pine Dam (80 mm); Somerset
Dam {150 mm); Wivenhoe Dam {80 mm), The bulk of the rain that has fallen In the upper
reaches of the Stanley and Brisbane Rivers,

The BOM rainfall forecast for the next few days Is:-

Monday: Very heavy raln periods with totals up to 300mrh centred around North
Pine, , .
Tuesday: Rain perlods with totals up to 150mm centred around Norih Pine.

Wednesday A few showers less than 10mm
Thursday A shower or two.

Friday A showaer or two,

Saturday Mostly fine.

A severe whether warning remains current for heavy rainfall In the dam catchment areas,
The dain catchments are relatively saturated and slgnificant Inflows will be generated if
the forecast rainfall eventuates.

North Pine Dam (Full Supply Level 39.60 m AHD)

The dam level is currently 39.65 m AHD and rising at 1600. Following the rain inthe 9
hotirs, the number of open gates has heen increased from 2 to b which are expected to
remain open for the next 12 hours. Youngs Crossing will remain closed while releases are
In progress. .

Somerset Dam (Full Supply Leve! 99,00 m AHD)

The dam levet is 100,75 m AHD and rlsing quickly. Estimated peak inflow to the dam Is
about 3,000m3/s. Five sluice gates are open releasing about 1,100m3/s (95,000MI/d) into
Wive?hoe Dam. Atthis stage the dam will reach at least 101.5 during early Tuesday
morning.

Since the commencement of the event on 02/01/201 1approximately 80,000ML has been
released from the dam, with an event total of at least 320,000ML based on the recorded
rainfall to date. The event total is expected to increase significantly due to the forecast
rain in the next 24 to 48 hours. At this stage, releases will continue until at least
Wednesday. ;

Page 19
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Wivenhoe Dam (Full Supply Level 67.00 m AHD)

The dam level is currently rising again, with the current lovel being 68.70m

AHD. Estimated peak inflow to the dam Just from the Uppet Brisbane R is about
5,000m8/s and, at thls stage, the dam will reach at loast 72.56 m AHD during Wednesday
morning. River levels upstream of the dam are rising quickly with signitioant inflow being
generated from the Intense heavy rainfall. The current gate o eration strategy wif
malntain flows of around 1,600m%s in the mid-Brisbane River for the next 24 hours. This
may mean temporarlly reducing releases from Wivenhoe Dam as Lockyer flows increase.
However, releases may have to be increased significantly during Monday depending on
the rain in the next 12 to 24 hours,  The current release rate from Wivenhoe Dam [s
1,400m3/s (120,000ML/day).

Since the commencement of the event.on 02/01/2011 approximately 21 0,000ML has been
reloased from the dam, with an event total approaching 1,000,000ML {including Somerset
outflow) based on the recorded rainfali to date. The total release for the avent is likely 10
increase over the next fow days based on the current rainfall forecasts. At this stage, )
releases will continue until at least Saturday 16" January 2011,

Impacts downstréam of Wivenhoe Dam

The current Wivenhos Dam release combined with Lockyer flows and local runoff will
mean that all low level crossings downstream of Wivenhoe (Twin Bridges, Savages
Crossing, Burions Bridge, Kholo Bridge and Colleges Crossing) will be adversely
impacted until at least Saturday 15 January. :

At this stage Fernvale and Mt Crosby Welr Bridge will not be affected for the next 24
hours but there Is a sirong possibiity that, if the predicted rainfall totals eventuate
in the next 12 to 24 hours, higher releases from Wivenhoe Dam will be necessary.
This may adversely impact upon Fernvale and Mt Crosby Weir Bridges as early as
Tuesday morning. ’

Water levels In the lower Brisbane R will be impacted by the combined fiows of Lockyer
Ck, Bremer River, local runoff and releases from Wivenhoes Dam,

Somerset Ragional, tpswich City and Brisbane City Counclls have been advised of the
Wivenhoe operating strategy.

Englneer 2
Duty Enginear _
Flood Operations Centre

Important information: This emall and any attached Information Is intended only for the
addressee and may contain confidential and/or privileged information. If you are not the
addressee, you are notiffed that any transmission, distribution, or other use of this
informatlon is striclly prohiblted. The confidentiality attached to this email Is not walved,
lost or destroyed by raasons of mistaken delivery to you, If you have recelved this emall in
error please contact the sender immediately and delete the material from your email
system, QLD Bulk Water Supply Authority ABN75450239876 (Trading as Seqwater),

Page 20

27




?\\,.],-Mm,?ff

APPENDIX I - SITUATION REPORTS v

Situation Report 12

Date: Sunday 9 January 2011
Time: 21:04

From: Duly Engineer :
Sent: Sunday, 9 January 2011 9:04 PM
To! Distribution List

Ce: Distribution List

Subjeot: Siuation Report 2100 9/01/2011
Importance: High . '

Rainfall

Very heavy rainfall has been recorded In the upper reaches of the Brisbane and Stanley in
:he last & hours with totals up 100 to 140mm. Totals for the last 24 hours range from 100
0 300mm,

Rainfall of similar magnitudes Is expected In the 12 to 24 hours, especlally around the
Bremer/Warrill catchments as the system tracks south,

A severe weather warning remains current for heavy ralnfall In the dam catchment areas.

Somerset Dam (Full Supply Level 998,00 m AHD)

The dam lavel Is 101.68 m AHD (about 500,000ML currently In storage) and rising

quickly, Peak Inflow to the dam is estimated to be about 4,000 m3/s based on observed
reinfall and could be as high as 5,000ma/s with additional forecast rainfall, Five sluice -
gates are open releasing about 1,100m3/s (95,000M/d) into Wivenhos Dam, At this stage
the dam will reach at loast 103.6 early Tuesday morning which will adverssly Impact areas
around Kilcoy. - - : ' :

Since the commencentent of the event on 02/01/2011approximately 100,000ML has been
released from the dam into Wivenhos, with an event total of the order of 520,000ML
expected. This may Increase due to the forecast rain In the next 24 to 48 hours. At this
stage, releases will continue untll at loast Thursday.

Wivenhoe Dam (Full Supply Level 67.00 m AHD)

River levels upstream of the dam are rising quickly with significant inflow bsing generated
from the intense heavy rainfall. Flows in the Brisbane River at Gregor's Ck have already
reached 6,700m3/s and the river Is stlil rising. - :

The dam lovel s rislng again, with the current level being 69.10m AHD (1,410,000ML with -
about 300,00 of flood storage). Estimated paak Inflow to the dam Just from the Upper
Brishane R alone may reach as high as 7,500m3/s and, at this stage, the dam will reach

at least 73.0 m AHD during Tuesday morning. Given the rapld increase in Inflow volumes,
It will be necessary to Increase the release from Wivenhoe Monday morning.

The objective for dam operations will be to minimise the impact of urban flooding in areas
downstream of the dam and, at this stage, releases will be kept below 3,500m3/s and the
combined flows is the lower Brisbane will be limited to 4,000m3/s. This Is below the. limit
of urban damages in the City reaches.
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APPENDIX E — SITUATION REPORTS s

The current release rate from'Wivenhoe Dam is 1,400m3/s {120,000ML/day). Gate
opening will start to be Increased from noon Monday and the release is expected increase
1o at least 2,600m3/s during Tussday morning.

Since the commencement of the event on 02/01/2011 approximately 220,000ML has been
released from 1he dam, with an event total approaching 1,000,000ML without further rain
and as much as 1,500,000ML with forecast rainfall of {both Including Somerset

outfiow). At this stage, releases will continue untlt at jeast Sunday 16" January 2011,

Impacts downsiream of Wivenhoe Dam

The projected Wivenhos Dam releases combined with. Lockyer flows and local runoff will
mean that all crossings downstream of Wivenhoe (Twin Bridges, Fernvale, Savages
Crossing, Burtons Bridge, Kholo Bridge, Mt Crosby Welr and Colleges Crossing) will be
adversely Impacted unill at loast Saturday 15 January in varying degrees. .

Water levels in the lower Brisbane R will be impacted by the combined flows of Lockyer
Ck, Bremer River, local runoff and releases from Wivanhos Dam.,

Somerset Reglonal, Ipswich Clty and Brisbane City Counclls have been advised of the
‘updated Wivenhoe operating strategy, :

Englneer 2
Duty Engineer
Flood Operations Centre

Important Information: This emall and any attached information is Intended only for the
addresses and may contain confidential and/or privileged Information, If you are not the
addressee, you are notiffed that any transmission, distribution, or other use of this
information Ys strictly prohiblted. The confidentlality attached to this emall is not waived,
lost or destroyed by reasons of mistaken delivery to you. If you have recelved this smail in
error please contact the sender Immediately and delete the material from your emall
system. QLD Bulk Water Supply Authority ABN76450239876 (Trading as Seqwater).
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