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IN THE MATTER OF
THE QUEENSLAND FLOODS COMMISSION OF INQUIRY

A COMMISSION OF INQUIRY UNDER THE
COMMISSIONS OF INQUIRY ACT 1950

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

STATEMENT OF PETER CLARK BORROWS

On the 1™ day of April 2011, I, Peter Clark Borrows of ¢/- 240 Margaret St, Brisbane state on oath:

Introduction

Current Role

1. I am the Chief Executive Officer of Queensland Bulk Water Supply Authority (Segwater).
2. I have held this position since Seqwater was established in November 2007.

3. As Chief Executive Officer, I am ultimately responsible for the management of Seqwater's
operations. ! report to the Seqwater Board.

4, I have four Executive General Managers who report to me, one of whom is Jim Pruss.
s. Mr Pruss is Executive General Manager — Water Delivery.
6. The Water Delivery group (which Mr Pruss heads up) is responsible for the management and

operation of all of Seqwater's dams and water treatment plant assets, infrastructure maintenance,
land and water quality, water quality monitoring and catchment support services such as recreation.

Previous Role

7. Between about March 2002 and November 2007, 1 was the Chief Executive Officer of one of
Seqwater's predecessors, South East Queensland Water Corporation Pty Ltd.

Qualifications
8. I hold a Bachelor of Engineering (Civil) from the University of Queensland, Brisbane (1973).
9, I also hold a Graduate Diploma in Business Administration from the Queensland Institute of

Technology, Brisbane (1981).

Filed on behalf of: Queensland Bulk Water Supply Authority trading as Seqwater
Alens Arthur Robinson

Lawyers
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123 Eagle Street Tel (07) 3334 3000 Fax (07) 33343
Brisbane QLD 4000 Ref MGI:120128021]
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10. I am:
(a) a Fellow of the Australian Institute of Company Directors;
(b) a Member of the Australian Institute of Management; and
() a Member of the Institution of Engineers, Australia.
Nature of this statement
11. This statement is provided to the Queenstand Floods Commission of Inquiry pursuant to a

"Requirement to Provide Statement" issued by the Commission dated 25 March 2011 (the
Requirement). The statements I make below are my best recollections of the significant matters
referred to in the Requirement which I have been able to prepare in the short time since I received
the Requirement, I believe I have had many bundreds of communications (for example, meetings,
telephone discussions and correspondence) in respect of the matters referred to in the Requirement
and I have not been able, in the short time provided to me, to recount in detail all of those

communications in this statement.

Seqwater's role in the Water Grid

12.

13.

I refer to Seqwater's opening submission filed with the Commission on 11 March 2011.

To the best of my information and belief, the matters referred to in paragraphs 48 to 122 of
Seqwater's opening submission dated 11 March 2011 are a correct statement of:

(@) Seqwater's establishment and role in the South East Queensland Water Grid;
() Seqwater's key water storage and treatment assets;
(c) the regulatory framework governing Seqwater's operations; and

(d) Seqwater's dam management.

Relevant Events Between October 2010 and December 2010

Weather forecasts

14.

15.

16.

17.
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To the best of my recollection, I did not receive a briefing from the Bureau of Meteorology (BoM)
in respect of seasonal outlooks or long range weather forecasts in the lead up to the 2010/2011 wet

season or during the period from the commencement of the wet season to 31 December 2010.

I do not ordinarily receive briefings from BoM as to BoM's seasonal outlooks as part of Seqwater's

flood preparations for each wet season.

I was generally aware from about the start of the 2010/2011 wet season that BoM had identified a La
Nina weather pattern as being present and BoM expected South East Queensland to receive above
median rainfall during the 2010/2011 wet season.

I have caused to be printed from the BoM website seasonal rainfall outlooks issued by BoM that
were issued from 24 August 2010 to 20 January 2011. Exhibited to this statement and marked PB-1

are those seasonal rainfall outlooks.




18.
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There was nothing in any of the BoM seasonal outlooks or long range forecasts of which I was
aware which led me to believe:
(a) a flood event of the size and scale of the January 2011 Flood Event would occur; or

(b) that it was necessary for Seqwater to take action to seck to lower the lake levels within
Wivenhoe dam, Somerset dam or North Pine dam. I explain below the issues relating to the
Fuil Supply Level (FSL) of these dams.

Study into raising the FSL for Wivenhoe dam

19.

20.

21.

As part of the South East Queensland Regional Water Supply Strategy, a study was to be undertaken
to investigate options to raise the FSL of Wivenhoe dam. In the Strategy, the Queensiand Water
Commission and Seqwater are listed jointly as "Responsible Agency".

My recollection is that the planning work for this project commenced in mid to late 2010. Under the
project governance arrangements, the QWC was to have the responsibility for the overall co-
ordination and the yield studies while Seqwater would undertake the flood studies. As input would
be required from other entities, it was proposed to have a steering committee comprising officers
from the QWC, Seqwater, the Department of Environment and Resource Management (DERM), the
South East Queensland Water Grid Manager (the Grid Manager), Brisbane City Council, Ipswich
City Council and certain independent experts.

Exhibited to this statement and marked PB-2 is an exchange of correspondence between me and the
QWC in respect of the QWC study pursuant to which the QWC engaged Seqwater to prepare a flood
hydrology impact study for increasing the FSL of Wivenhoe dam by one metre.

Possible reduction in volume in dams

22.

23.

24,

25.

26.
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Exhibited to this statement and marked PB-3 is a true copy of a letter from the Minister for Natural
Resources, Mines and Energy and Minister for Trade (the Minister) dated 25 October 2010 to the
Grid Manager.

The Grid Manager sent the Minister's letter to me on 2 November 2010. Exhibited to this statement
and marked PB4 is a true copy of the Grid Manager's letter.

My general understanding was that the focus of the Grid Manager in responding to the Minister’s
request was to seek to reduce the amount of time the bridges in the Brisbane Valley were inundated
as a result of releases from Wivenhoe dam. When releases of water are made from Wivenhoe dam,
there are a number of bridges in the Brisbane Valley which may be closed depending on the volume
of the flow in the Brisbane River. Exhibited to this statement and marked PB-5 is a copy of page 24
of the Manual of Operational Procedures for Flood Mitigation at Wivenhoe Dam and Somerset Dam
(the Wivenhoe Manual), which shows the submergence flows for bridges in the Brisbane Valley.

Although Seqwater seeks to minimise these road closures, I am very aware that the closures cause

inconvenience for residents in the Brisbane Valley.

Seqwater made a number of releases of flood water from Wivenhoe dam in the period from October
2010 to December 2010. These releases resulted in bridge closures during this period.




27.

28.

29.

30.

3L

32.

33

34

a4l

I remember at the time there were numerous calls from residents and Somerset Regional Council for

the releases of flood water from Wivenhoe dam to cease.

By way of example, exhibited to this statement and marked PB-6 is an email from Mr Bob Reilly of
the Department of Environment and Resources Management {(DERM) to me dated 22 December
2010.

I left the detail of the task of responding to the Grid Manager's request as referred to in paragraph 22
to Jim Pruss and his team. I was not involved in the preparation of the modelling work which Jim's
team undertook, nor in the provision of the advice to the Grid Manager, but I was copied on some

emails dealing with these issues.

Exhibited to this statement and marked PB-7 is a true copy of emails from Seqwater to the Grid
Manager dated 2 and 9 December 2010.

Exhibited to this statement and marked PB-8 is a true copy of a letter from the Grid Manager to the
Minister dated 24 December 2010. The first time [ saw this letter was in January 2011.

Exhibited to this statement and marked PB-9 is a copy of an email I received from the QWC which
was sent to the Grid Manager on 24 December 2010. It was a reply to an email from the Grid
Manager which I was not copied on.

Exhibited to this statement and marked PB-10 is an exchange of emails between me and the Grid
Manager on 24 December 2010. Following this exchange of emails Mr Dennien of the Grid
Manager called me and said that the Grid Manager's letter was not a direction to release water below
FSL.

My best recollection is that I read the Grid Manager's letter and subsequent email and formed the

view that given:

(a) releases were already being made from Wivenhoe dam due to rain in December 2010;

(b) my understanding of the modelling Seqwater had performed indicated that the minor
reductions referred to by the Grid Manager would have no real benefit in terms of flood
mitigation;

(c) I had confirmed with the Grid Manager that the Grid Manager was not directing Seqwater

to release the water; and

(d) Seqwater was not able 1o release water from Wivenhoe dam below FSL without the
approval of the Chief Executive of DERM or an amendment of the Moreton Resource
Operations Plan,

I decided not to progress the issues referred to in the correspondence from the Grid Manager at that

time.

January 2011 Flood Event

35.

36.
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I worked throughout the Christmas 2010 / New Year period, other than on the public holidays.

I was informed that the Flood Operations Centre had been mobilised on Thursday, 6 January 2011

following rain in the catchment.




37.

38.

_—

Following mobilisation of the Flood Operations Centre, I received copies of technical situation
reports which were regularly issued by Rob Drury, Seqwater's Dam Operations Manager, Water
Delivery. My understanding is that Mr Drury prepared the technical situation reports based on
situation reports issued by the Flood Operations Centre during the flood event.

Later in the flood event, I also received copies of the situation reports issued by the Flood
Operations Centre.

Discussions with the Flood Operations Centre

35.

40.

41.

42,

I have reviewed the entries in the Flood Event Log contained in the "January 2011 Flood Event
Report on the Operation of Somerset Dam and Wivenhoe Dam dated 2 March 2011" which appear

to relate to me. 1 cannot now remember the detail of those telephone discussions.

My best recollection is that I called the Fiood Operations Centre either via the Flood Operations
Centre landline or on the mobile telephones of the two Seqwater duty engineers for one of the
following purposes:

(a) to clarify information I read in a technical situation report;

(b) to seek a better understanding of what was happening during the flocd event, where things
might get to and what contingency plans needed to be activated;

(c) to seek further information so as to be able to communicate internally to the Seqwater
Board or externally to the Grid Manager.

The Log records a3 number of discussions between me and the Flood Operations Centre on Tuesday,
11 January 2011. I was informed by the duty engineers early in the morning on Tuesday that they
had decided to move to a strategy involving the protection of the Wivenhoe dam. I knew that this
would involve significant releases from Wivenhoe dam which would cause damage to urban areas of
Brisbane, The purpose of my telephone discussions with the Flood Operations Centre that day was
as I have outlined above and to ensure that the duty engineers were doing what they could to
minimise the volume of the releases from Wivenhoe dam. I felt it was important that I understood
the rapidly changing environment and as a result made a number of calls to the Flood Operations
Centre that day. In doing so, I did not seek to direct the engineers in any way or to influence their
decision-making, I am not an expert in the workings of the Wivenhoe Manual and I had (and have)
every confidence in the duty engineers. They are highly experienced and highly trained.

The Flood Event Log refers to various emails sent by me. Exhibited to this statement and marked
PB-11 is a bundle of true copies of those emails.

Other discussions

43.

mgib AO117096865v1 120128021

Under a draft communication protocol which applied during the flood event, Seqwater provided
information to the Grid Manager to enable the Grid Manager to brief government agencies. Asa
result, | made many calls to Mr Barry Dennien and Mr Daniel Spiller of the Grid Manager and they
made many calls to me. 1 cannot now recall the details of those conversations but they generally
related to me briefing Mr Dennien or Mr Spiller with information to assist them in briefing

government agencies,




B

44, During the flood event, I also had a number of telephone discussions with the Chairman of Seqwater
to provide him with information regarding the event.

45, 1 also spoke with a number of other people including the Dam Safety Regulator, the Chief Executive
of DERM and numerous other Seqwater employees in relation to issues arising in the flood event.

Ministerial Briefing

46. Exhibited to this statement and marked PB-12 is a bundle of true copies of documents comprising a
brief prepared by the Grid Manager and provided to the Minister on 16 January 2011 in preparation
for an emergency Cabinet meeting on 17 January 2011. I saw these documents prior to them being
provided to the Minister and I generally agreed with their contents.

47. I attended a meeting with the Minister on 17 January 2011. My best recollection of this meeting is

that we walked through the documents comprising exhibit PB-12,

Events Following Flood Event — FSL Issues

48.

49,

50.

51.

52.

53.

54,
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On 20 January 2011, the Minister sent a letter to the Chairman of Seqwater, with a copy to me.
Exhibited to this statement and marked PB-13 is a true copy of that letter.

The letter from the Minister requested Seqwater to consider, amongst other things, the appropriate
FSL for Wivenhoe dam.

On 25 January 2011, I attended a meeting with representatives of DERM, the Grid Manager and the
Quecnsland Water Commission. [ cannot recall the detail of the discussions in that meeting. I have
checked my day book and I believe the page from it which is exhibited to this statement and marked
PB-14 are my notes of the meeting. My best recollection is that the discussion generally focussed
on the contents of the letter from the Minister comprising exhibit PB-11 and what our collective
response to that letter would be.

On 27 January 2011, the Chairman of Seqwater sent a letter to the Minister. Exhibited to this
statement and marked PB-15 is a true copy of that letter.

On 31 January 2011, I attended a meeting with the Minister and a number of others. Jim Pruss
attended with me. Mr Pruss took notes during the meeting. Following the meeting, Mr Pruss
provided me with a copy of his notes and I read them. 1 believed they were a fair reflection of the
discussion in the meeting although I would not have described Seqwater as having been directed to
hold a press conference — my recollection is that it was a request. Exhibited to this statement and
marked PB-16 is a true copy of the notes.

On 1 February 2011, I attended a meeting with representatives from DERM, the Grid Manager and
the Queensland Water Commission. Mr Pruss took notes during the meeting. Following the
meeting, Mr Pruss provided me with a copy of his notes and I read them. I believed they were a fair
reflection of the discussion in the meeting. Exhibited to this statement and marked PB-17 is a true

copy of the notes.

My clear recollection of the above discussions is that the State (through the Minister and the Chief
Executive of DERM) wanted Seqwater to provide recommendations to the State on the issue of a

temporary reduction in the level of Wivenhoe dam following advice from the Grid Manager and the




55.

56.

57.

58.

59.

60.

61.
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QWC in relation to water supply security. My understanding was that there was general agreement
between the parties to the discussions that given the extreme nature of the flood event and the
significant urban damage that had been suffered, the public would not tolerate another flood event
and that any step which could be reasonably taken to the mitigate further flooding risk should be
taken.

I caused Seqwater to undertake modelling of the flood mitigation benefits associated with a
temporary reduction in the FSL of Wivenhoe dam. I understood that the Grid Manager and the
QWC were considering the water supply security issues associated with a temporary reduction.

These issues are not within Seqwater's role.

A concern for me throughout the discussions was to identify to the other relevant parties that the
FSL for Wivenhoe dam was contained in the Moreton Resource Operations Plan and any decision to
lower to level in Wivenhoe dam below FSL required regulatory changes. My view was that it was

not appropriate for these matters to occur under the Flood Manual. I remain of that view.

On 4 February 2011, the Chairman of Seqwater sent a letter to the Minister. Exhibited to this
statement and marked PB-18 is a true copy of that letier. I agreed with the contents of that letter.

On 7 February 2011, 1 sent a letter to Mr Bradley, Director-General of DERM. Exhibited to this
statement and marked PB-19 is a true copy of that letter. The letter refers to a memorandum entitled
"Impact of Reducing the Full Supply Level of Wivenhoe Dam on Flood Discharges” and to
modelling underlying the analysis contained in the memorandum. This modelling was peer
reviewed by independent experts, Sinclair Knight Merz (SKM). While I was not involved in the
detail of the modelling work undertaken and reviewed by SKM, I had a general understanding of the
output of the modelling work. Exhibited to this statement and marked PB-20 is a true copy of two
emails I have been provided regarding the review undertaken by SKM.

On 8 February 2011, I attended a meeting with the Chief Executive of DERM and others. Mr Pruss
also attended and he took notes during the meeting. Following the meeting, Mr Pruss provided me
with a copy of his notes and I read them. 1 believed they were a fair reflection of the discussion in
the meeting. Exhibited to this statement and marked PB-21 is a true copy of the notes.

On 9 February 2011, ! received a letter from Mr Dennien confirming that the Grid Manager had no
objection from a water security perspective to a temporary reduction in the lake level in Wivenhoe
dam to 75 per cent of its FSL. Exhibited to this statement and marked PB-22 is a true copy of that
letter.

On 10 February 2011, I sent a letter to Mr Bradley stating that in light of:

(a) the Grid Manager's confirmation that it had no objection from a water security perspective
to a temporary reduction in FSL;

(b) the extreme nature of the January 2011 flood event; and
(c) the appreciable flood mitigation benefits revealed by modelling undertaken by Seqwater,

Seqwater recommended that Wivenhoe dam's storage level be temporarily reduced to 75 per cent of
its FSL. Exhibited to this statement and marked PB-23 is a true copy of that Jetter.




62.

63.

65.

66.

67.

68.

69.

70.

71,

72.

mgib A0117096865v1 120128021

—8—

On 11 February 2011, I received a letter from Mr Bradley agreeing to implement the temporary
reduction to 75 per cent of Wivenhoe dam's FSL. Exhibited to this statement and marked PB-24 is a
true copy of that letter.

As outlined in Mr Bradley's letter, the temporary reduction in the level of Wivenhoe dam to 75 per
cent of its FSL was implemented by way of:

(a) an amendment to the Moreton Resource Operations Plan — the gazettal of this amendment
is exhibited to this statement and marked PB-25. The actual amendment to the Resource
Operations Plan is shown in the first page of exhibit PB-26 (see below);

(b) a revised interim program — exhibited o this statement and marked PB-26 is a true copy of
the revised interim program submitted by Seqwater and approved by the Chief Executive;
and

(c) a deed of indemnity — exhibited to this statement and marked PB-27 is a true copy of the
deed of indemnity. ‘

Exhibited to this statement and marked PB-28 is a true copy of my letter to DERM dated 17
February 2011 attaching the revised interim program for approval.

Exhibited to this statement and marked PB-29 is a true copy of the response from the Chief

Executive.

The decision to temporarily reduce the level in Wivenhoe dam was announced by the Minister and
me on 13 February 2011. Exhibited to this statement and marked PB-30 is a copy of the Minister

press release and Seqwater's press release.

On 14 February 2011, the QWC also confirmed that it had no objection to the temporary reduction
to 75 per cent but that but that any permanent reduction would need to be considered critically as it
would have an impact on supply, may result in the need for new infrastructure being brought
forward and there could be an impact on future bulk water through an increase in operational costs.
Exhibited to this statement and marked PB-31 is a true copy of the letter from the QWC.

Seqwater replied to the QWC on 22 March 2011. Exhibited to this statement and marked PB-32 is a
true copy of my letter to the QWC.

On the same day, I sent a letter to the Grid Manager requesting advice as to whether the Grid
Manager would object to the temporary arrangement remaining in place until 30 June 2011.
Exhibited to this statement and marked PB-33 is a true copy of that letter.

I received responses from the QWC and the Grid Manager on 25 March 2011. Exhibited to this
statement and marked PB-34 and PB-35 are true copies those letters,

Following these letters from the Grid Manager and the QWC on 30 March 2011 I wrote to the
Director General of DERM. Exhibited to this statement and marked PB-36 is a true copy of that

letter.

The effect of my letter to the Director General is that the temporary reduction to 75 per cent of
Wivenhoe dam's FSL has now ended and flood releases will not be made from Wivenhoe dam until
the lake reaches EL67.25 (FSL is at EL67).




Moving Forward — FSL Issues

73. I refer to paragraphs 214 to 217 of Seqwater's opening submission. [ agree with the statements made
in those paragraphs.

74. Consideration of a reduction in the FSL of Wivenhoe dam could be accommodated within the QWC
study which had been planned to consider an increase in FSL (which I refer to above in paragraphs
19 - 21). The QWC would have the responsibility for the overall co-ordination and the yield studies
while Seqwater would undertake the flood studies. It would also be important (given the matters in
paragraph 217 of Seqwater's opening submission) that Brisbane City Council, Ipswich City Council
and Somerset Regional Council be involved. As with the earlier QWC study, a steering committee
comprising officers from the QWC, Seqwater, the Depnrtmenf of Environment and Resource
Management (DERM), the South East Queensland Water Grid Manager (the Grid Manager), the
Councils and necessary independent experts could be established.

Notes

75. Exhibited 1o this statement and marked PB-37 is a copy of notes I have made in my day book and in
my diary which relate to the matters included within the Requirement.

SWORN by PETER CLARK BORROWS on 1 April 2011 at Brisbane in the presence of:

Deponent
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July 2010 rainfall in histori arspective
M ly 2010 rainfall in historical tiv

Background Information

The Bureau's seasonal outlooks are general statements about the probability or risk of wetter or drier than
average weather over a three-month period. The outlooks are based on the statistics of chance (the odds) taken
from Australian rainfall/temperatures and sea surface temperature records for the tropical Pacific and Indian
Oceans. They are not, however, categorical predictions about future rainfall, and they are not about rainfall within
individual months of the three-month cutlogk period. The temperature outlooks are for the average maximum and
minimum temperatures for the entire three-month outlook period. Information about whether individual days or
weeks may be unusually hot or cold, is unavaitable.

This outiook is a summary. More detall is available from the contact people or from SILO (Seasonal Climate

Qutlook Products).

Probability outlooks should not be used as if they were categorical forecasts. More on probabilities is contained in
the booklet The Seascnal Climate Outlook - Whalt it is and how to use it, available from the National Climate
Centre. These outlooks should be used as a tool in risk management and decision making. The benefits accrue
from leng-term use, say over 10 years. At any given time, the probabilities may seem inaccurate, but taken over
several years, the advantages of taking account of the risks should outweigh the disadvantages. For more
information on the use of probabilities, farmers could contact their local departments of agriculture or primary
industry.

Model Consistency and Ouflook Confidence: Strong consistency means that tests of the model on histerical data
show a high correlation between the most likely outlook category (above/below median) and the verifying
observation (above/below median). In this situation relatively high confidence can be placed in the outlook
probabilities. Low consistency means the historical relationship, and therefore outlook confidence, is weak. In the
places and seasons where the outlocks are most skilful, the category of the eventual outcome (above or below
median) is consistent with the category favoured in the outlook about 75% of the time. In the ieast skilful areas,
the outlooks perform no better than random chance or guessing. The rainfall outiooks perform best in eastern
and northern Australia between July and January, but are less useful in autumn and in the west of the continent.
The skill at predicting seasonal maximum temperature peaks in early winter and drops off marginaily during the
second half of the year. The lowest point in skill occurs in early autumn. The skill at predicting seasonal minimum
femperature peaks in late autumn and again in mid-spring. There are also two distinct periods when the skill is
lowest - namely late summer and mid-winter. However, it must always be remembered that the outiooks are
statements of chance or risk. For example, if you were told there was a 50:50 chance of a horse winning a race
but it ran second, the original assessment of a 50:50 chance could still have been correct.

The Southern Osciflation Index (SO} is calculated using the barometric pressure difference between Tahiti and
Darwin. The 80l is one indicator of the stage of El Nifio or La Nifia events in the tropical Pacific Ocean. It is best
considered in conjunction with sea-surface temperatures, which form the basis of the outlooks. A moderate to
strongly negative SOI (persistently below —-10) is usually characteristic of El Nific, which is often associated with
below average rainfall over eastern Australia, and a weaker than normal monsoon in the north. A moderate to
strongly positive SOI (persistently above +10) is usually characteristic of La Nifia, which is often associated with
above average rainfall over parts of tropical and eastemn Australia, and an eariier than normal start to the
northern monsoon season. The Australian impacts of past El Nifio events since 1900 are summarized on the

Bureau's web site (El Nifio - Detailed Australian Analysis), and past La Nifia events (La Nifia - Detailed Austratian
Analysis)

© Australian Government, Bureau of Meteorology
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THE NEXT ISSUE OF THE SEASONAL CUTLOOK IS EXPECTED BY 26" October 2010

Corresponding temperature outlook
August 2010 rainfall in historical perspective

June to August 2010 rainfall in historical perspective

Background information

The Bureau's seasonal outlooks are general statements about the probability or risk of wetter or drier than
average weather over a three-month period. The outlooks are based on the statistics of chance (the odds) taken
from Australian rainfalifemperatures and sea surface temperature records for the tropical Pacific and Indian
Oceans. They are not, however, categorical predictions about future rainfall, and they are not about rainfall within
individual months of the three-month outlook period. The temperature outlocks are for the average maximum and
minimum temperatures for the entire three-month outlock peried. Information about whether individual days or
weeks may be unusually hot or cold, is unavailable.

This outlook is a summary. More detail is available from the contact people or from SILO (Seasonal Climate
Qutlook Products).

Probability outlooks should not be used as if they were categorical forecasts. More on probabilities is contained in
the booklet The Seasonal Climate Outlook - What if is and how to use it, available from the National Climate
Centre. These outlooks should be used as a tool in risk management and decision making. The benefits accrue
from long-term use, say over 10 years. At any given time, the probabilities may seem inaccurate, but taken over
several years, the advantages of taking account of the risks should outweigh the disadvantages. For more
information on the use of probabilities, farmers couid contact their local departments of agricuiture or primary
industry.

Mode! Consistency and Qutlook Confidence: Strong consistency means that tests of the model on historical data
show a high corretation between the most likely outlock categery (above/below median) and the verifying
observation (above/below median). In this situation relatively high confidence can be placed in the outlook
prebabilities. Low consistency means the historical relationship, and therefore outlook confidence, is weak. In the
places and seasons where the outlooks are most skilful, the category of the eventual outcome (above or beiow
median) is consistent with the category favoured in the outiook about 75% of the time. in the least skilful areas,
the outlocks perform no better than random chance or guessing. The rainfall outlooks perform best in eastern
and northern Australia between July and January, bui are less useful in autumn and in the west of the continent.
The skill at predicting seasonal maximum femperature peaks in early winter and drops off marginally during the
second half of the year. The lowest point in skill occurs in early autumn. The skill at predicting seasonal minimum
temperature peaks in late auturn and again in mid-spring. There are also two distinct periods when the skill is
lowest ~ namely late summer and mid-winter. However, it must always be remembered that the outlooks are
statements of chance or risk. For example, if you were teid there was a 50:50 chance of a horse winning a race
but it ran second, the original assessment of a 50:50 chance could still have been correct.

The Southern Oscilfation Index {SOI) is calculated using the barometric pressure difference between Tahiti and
Darwin. The SOl is one indicator of the stage of El Nifio or La Nifia events in the tropical Pacific Ocean. It is best
considered in conjunction with sea-surface temperatures, which form the basis of the outlocks. A moderate to
strongly negative SO! (persistently below -10) is usually characteristic of El Nifio, which is often associated with
below average rainfall over eastern Australia, and a weaker than normal monsoon in the north. A moderate to
strongly positive SOI (persisiently above +10) is usually characteristic of La Nifa, which is often associated with
above average rainfall over parts of tropical and eastern Australia, and an earlier than normal start to the
northern monsoon season. The Australian impacts of past El Nifio events since 1900 are summarized on the
Bureau's web site (Ei Nifio - Detailed Australian Analysis}, and past La Nifia events (La Nifa - Detailed Australian

Analysis)

@ Australian Government, Bureau of Meteorology
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THE NEXT ISSUE OF THE SEASONAL QUTLOOK IS EXPECTED BY 23" November 2010

Corresponding temperature outicok
September 2010 rainfall in historical perspective

Iy to mber 2010 rainfall in historical per: (W

Background Information

The Bureau's seasonal outlooks are general statements about the probability or risk of wetter or drier than
average weather over a three-month period. The outlocks are based on the statistics of chance (the odds) taken
from Australian rainfali/temperatures and sea surface temperature records for the tropical Pacific and Indian
Oceans. They are not, however, categorical predictions about future rainfall, and they are not about rainfall within
individual months of the three-month outlook period. The temperature outiooks are for the average maximum and
minimum temperatures for the entire three-month outlock period. Information about whether individua! days or
weeks may be unusually hot or cold, is unavailable.

This outlook is a summary. More detail is available from the contact people or from SILO (Seasonal Climate
Qutlook Products).

Probability outlooks should not be used as if they were categorical forecasts. More on probabilities is contained in
the bookiet The Seasonal Climate Outlook - What it is and how to use if, avaitable from the National Climate
Centre. These outiooks should be used as a tool in risk management and decision making. The benefits accrue
from long-term use, say over 10 years. At any given time, the probabilities may seem inaccurate, but taken over
several years, the advantages of taking account of the risks should ocutweigh the disadvantages. For more
information on the use of probabilities, farmers could contact their local departments of agriculture or primary
industry.

Model Consistency and Qutlook Confidence: Strong consistency means that tests of the model on historical data
show a high correlation between the most likely outiook category (above/below median) and the verifying
observation (above/below median). In this situation relatively high confidence can be placed in the outiook
probabilities. Low consistency means the historical relationship, and therefore outicok confidence, is weak. In the
places and seasons where the ocutlooks are most skilful, the category of the eventual outcome (above or below
median) is consistent with the category favoured in the cutlook about 75% of the time. In the least skilful areas,
the outlooks perform no better than random chance or guessing. The rainfal! outlooks perform best in eastern
and northern Australia between July and January, but are less useful in autumn and in the west of the continent.
The skill at predicting seasonal maximum temperature peaks in early winter and drops off marginally during the
second half of the year. The lowest point in skill occurs in early autumn. The skill at predicting seasonal minimurn
temperature peaks in late autumn and again in mid-spring. There are also two distinct periods when the skill is
iowest - namely late summer and mid-winter. However, it must always be remembered that the outlooks are
statements of chance or risk. For example, if you were told there was a 50:50 chance of a horse winning a race
but it ran second, the original assessment of a 50:50 chance could still have been correct.

The Southern Oscillation index (SOI) is calculated using the barometric pressure difference between Tahiti and
Darwin. The SOl is one indicator of the stage of El Nific or La Nifia events in the tropical Pacific Ocean. It is best
considered in conjunction with sea-surface temperatures, which form the basis of the cutlooks. A moderate to
strongly negative SOI (persistently below —10) is usually characteristic of El Nifio, which is often associated with
below average rainfall over eastern Australia, and a weaker than normal monsoon in the north. A moderate to
strongly positive SOl (persistently above +10) is usually characteristic of La Nifia, which is often associated with
above average rainfall over parts of tropical and eastern Australia, and an earlier than normal start to the
northern monsoon season. The Australian impacts of past El Nifio events since 1900 are summarized on the

Bureau's web site (El Nifio - Detailed Austraiian Analysis), and past La Nifia events (La Nifia - Detajled Australian
Analysis)

© Australian Government, Bureau of Meteorclogy
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Brisbane - (07) 3239 8660
Darwin - (08) 8920 3813

THE NEXT iSSUE OF THE SEASONAL OUTLOOK IS EXPECTED BY 171 December 2010

orresponding temperatur: look

October 2010 rainfall in histgrical perspective
August to October 2010 rainfall in historical perspective

Background Information

The Bureau's seasonal outlooks are general statements about the probability or risk of wetter or drier than

" average weather over a three-month period. The outlooks are based on the statistics of chance (the odds) taken
from Australian rainfallitemperatures and sea surface temperature records for the tropical Pacific and Indian
Oceans. They are not, however, categorical predictions about future rainfall, and they are not about rainfall within
individuai months of the three-month outlook period. The temperature outlooks are for the average maximum and
minimum temperatures for the entire three-month outlook period. Information about whether individual days or
weeks may be unusually hot or cold, is unavailable.

This outiook is a summary. More detail is available from the contact people.

Probability outiooks should not be used as if they were categorical forecasts. More on probabilities is contained in
the booklet The Seasonal Climate Qutiock - What it is and how to use if, available from the National Climate
Centre. These outicoks should be used as a tool in risk management and decision making. The benefits accrue
from long-term use, say over 10 years. At any given time, the probabilities may seem inaccurate, but taken over
several years, the advantages of taking account of the risks should outweigh the disadvantages. For more
information on the use of probabilities, farmers couid contact their local departments of agriculture or primary
industry.

Mode! Consistency and Qutlook Confidence: Strong consistency means that tests of the model on historical data
show a high correlation between the most likely outlook category (above/below median) and the verifying
observation (above/below median). In this situation relatively high confidence can be placed in the outlook
probabilities. Low consistency means the historical relationship, and therefore cutlook confidence, is weak. In the
places and seasons where the outlooks are most skilful, the category of the eventual outcome (above or below
median} is consistent with the category favoured in the outlook about 75% of the time, In the least skilful areas,
the outlooks perform no better than randem chance or guessing. The rainfalf outlcoks perform best in eastern
and northern Australia between July and January, but are less useful in autumn and in the west of the continent.
The skill at predicting seasconal maximum temperature peaks in early winter and drops off marginally during the
second half of the year. The lowest point in skill occurs in early autumn. The skill at predicting seasonal minimum
femperature peaks in late autumn and again in mid-spring. There are also two distinct periods when the skilf is
lowest - namely late summer and mid-winter. However, it must always be remembered that the outlooks are
statements of chance or risk. For example, if you were told there was a 50:50 chance of a horse winning a race
but it ran second, the original assessment of a 50:50 chance could still have been correct.

The Southern Oscillation Index {SOI)} is calculated using the barometric pressure difference between Tahiti and
Darwin. The SOl is one indicator of the stage of El Nifio or La Nifia events in the tropical Pacific Ocean. It is best
considered in conjunction with sea-surface temperatures, which form the basis of the outiooks. A moderate to
strongly negative SOI (persistently below —10) is usually characteristic of El Nifio, which is often associated with
below average rainfall over eastern Australia, and a weaker than normal monsoon in the north. A moderate to
strongly positive SOI (persistently above +10) is usually characteristic of La Nifia, which is often associated with
above average rainfall over panrts of tropical and eastern Australia, and an earlier than normal start to the
northern monsoon season. The Australian impacts of past £ Nifio events since 1900 are summarized on the
Bureau's web site (El Nifio - Detailed Australian Analysis), and past La Nifia events (La Nifia - Detailed Australian
Analysis)

® Australian Government, Bureau of Meteorology
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THE NEXT ISSUE OF THE SEASONAL OUTLOOK IS EXPECTED BY 20™ January 2011
Corresponding temperature outlook '

November 2010 rainfall in historical ive

September to November 2010 rainfall in historical perspective

Background Information

The Bureau's seasonal cutlooks are general statements about the probabiiity or risk of wetter or drier than
average weather over a three-month period. The outlooks are based on the statistics of chance (the odds) taken
from Australian rainfall/temperatures and sea surface temperature records for the tropical Pacific and Indian
Cceans. They are not, however, categorical predictions about future rainfali, and they are not about rainfall within
individual months of the three-month outlook period. The temperature outlooks are for the average maximum and
minimum temperatures for the entire three-month outiook period. Information about whether individual days or
weeks may be unusually hot or cold, is unavailable.

This outlook is a summary. More detail is available from the contact people.

Probability outlooks should not be used as if they were categorical forecasts. More on probabilities is contained in
the booklet The Seasonal Climate Outlook - What it is and how fo use i, available from the National Climate
Centre. These outiooks should be used as a tool in risk management and decision making. The benefits accrue
from long-term use, say over 10 years. At any given time, the probabilities may seem inaccurate, but taken over
several years, the advantages of taking account of the risks should cutweigh the disadvantages. For more
information on the use of probabilities, farmers could contact their iocal departments of agriculture or primary

industry.

Mode! Consistency and Cutlook Confidence: Strong consistency means that tests of the model on historical data
show a high correlation between the most likely outlook category (above/beiow median) and the verifying
observation (above/below median). In this situation relatively high confidence can be placed in the outlook
probabiiities. Low consistency means the historical relationship, and therefore outicok confidence, is weak. In the
places and seasons where the outlocks are most skilful, the category of the eventual cutcome {above or below
median) is consistent with the category favoured in the outlook about 75% of the time. In the least skilful areas,
the outlooks perform no better than random chance or guessing. The rainfall outlooks perform best in eastern
and northern Australia between July and January, but are less useful in autumn and in the west of the continent.
The skill at predicting seasonal maximum femperature peaks in early winter and drops off marginally during the
second half of the year. The lowest point in skill occurs in early auturmn. The skill at predicting seasonal minimum
temperature peaks in late autumn and again in mid-spring. There are also two distinct periods when the skill is
lowest - namely late summer and mid-winter. However, it must always be remembered that the outlooks are
statements of chance or risk. For example, if you were told there was a 50:50 chance of a horse winning a race
but it ran second, the ariginal assessment of a 50:50 chance could still have been correct.

The Southern Oscillation Index (SOI) is calculated using the barometric pressure difference between Tahiti and
Darwin. The 80i is one indicator of the stage of El Nifio or La Nifia events in the tropical Pacific Ocean. It is best
considered in conjunction with sea-surface temperatures, which form the basis of the outiooks. A moderate to
strongly negative SOI (persistently below —10) is usually characteristic of E! Nifio, which is often associated with
below average rainfall over eastern Australia, and a weaker than normal monsoon in the north. A moderate to
strongly positive SOl (persistentty above +10) is usually characteristic of La Nifa, which is often associated with
above average rainfall over parts of tropical and eastemn Australia, and an earlier than normal start to the
northern monsoon season. The Australian impacts of past El Nific events since 1900 are summarized on the
Bureau's web site (El Nifio - Detailed Australian Analysis), and past La Nifia events (La Nifia - Detailed Australian

Analysis)

© Australian Government, Bureau of Meteorology
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THE NEXT ISSUE OF THE SEASONAL OUTLOOK IS EXPECTED BY 24% February 2011

Corresponding temperature outlook

December 2010 rainfall in historical perspective
October to December 2010 rainfali in historical perspective

Background Information

The Bureau's seasonal outlooks are general statements about the probability or risk of wetter or drier than
average weather over a three-month period. The outlooks are based on the statistics of chance (the odds) taken
from Australian rainfall/temperatures and sea surface temperature records for the tropical Pacific and Indian
Oceans. They are not, however, categorical predictions about future rainfall, and they are not about rainfall within
individual months of the three-month outiook period. The temperature outlooks are for the average maximum and
minimum temperatures for the entire three-month outiook period. Information about whether individual days or
weeks may be unusually hot or cold, is unavailable.

This outlook is a summary. More detail is available from the contact people.

Probability outlooks should not be used as if they were categorical forecasts. More on probabilities is contained in
the booklet The Seasonal Climate Outlook - What it is and how to use if, available from the National Climate
Centre. These outlooks should be used as a too! in risk management and decision making. The benefits accrue
from long-term use, say over 10 years. At any given time, the probabilities may seem inaccurate, but taken over
several years, the advantages of taking account of the risks should outweigh the disadvantages. For more
information on the use of probabilities, farmers could contact their local departments of agriculture or primary
industry.

Mode! Consistency and Outiook Confidence: Strong consistency means that tests of the model on historical data
show a high correlation between the most likely outiook category (above/below median) and the verifying
observation (above/below median). In this situation relatively high confidence can be placed in the outlook
probabilities. Low consistency means the historical relationship, and therefore outlook confidence, is weak. In the
places and seasons where the outiooks are most skilful, the category of the eventual outcome {above or below
median) is consistent with the category favoured in the outlook about 75% of the time. In the least skilful areas,
the outlooks perform no better than random chance or guessing. The rainfall outlooks perform best in eastern
and northem Australia between July and January, but are less useful in autumn and in the west of the continent.
The skill at predicting seasonal maximum temperature peaks in early winter and drops off marginally during the
second half of the year. The lowest point in skill occurs in earty autumn. The skill at predicting seasonat minimum
temperature peaks in late autumn and again in mid-spring. There are also two distinct periods when the skill is
lowest - namely late summer and mid-winter. However, it must always be remembered that the outiooks are
statements of chance or risk. For example, if you were told there was a 50:50 chance of a horse winning a race
but it ran second, the original assessment of a 50:50 chance couid still have been correct.

The Southerrt Ostillation Index (SOI) is calculated using the barometric pressure difference between Tahiti and
Darwin. The SOl is one indicator of the stage of Ei Nific or La Nifia events in the tropical Pacific Ocean. It is best
considered in conjunction with sea-surface temperatures, which form the basis of the outiooks. A moderate to
strongly negative SOI (persistently below —10} is usuaily characteristic of El Nifio, which is often associated with
below average rainfall over eastern Australia, and a weaker than normal monsoon in the north. A moderate to
strongly paositive SOI (persistently above +10) is usually characteristic of La Nifia, which is ofien asseciated with
above average rainfall over parts of tropical and eastern Australia, and an earlier than normal start to the
northem monsoon season. The Australian impacts of past El Nific events since 1900 are summarized on the
Bureau's web site (El Nific - Detailed Australian Analysis), and past La Nifia events {La Niiia - Detailed Australian
Analysis)

@ Australian Government, Bureau of Meteoroiogy
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10 January 2011

Karen Waldman

Chief Executive Officer
Queens/and Water Commission
PO Box 15087

City East, Qid, 4002

Dear Karen,

Re: ‘Flood Study by Seqwater on the raising of Wivenhoe Dam’s full supply ievel’
proposal :

We refer to your letter of 17 December 2010 accepting our proposal to conduct a Flood Study
on the raising of Wivenhoe Dam’s full supply level under the terms outlined in your Terms of
Reference for this project (both documents attached).

Seqwater are pleased to formally confirm and acknowledge that they wili perform the services

as outlined in the above documents and note that Seqwater will commence the project on 10
January 2011.

Should you have any further enquiries, piease do not hesitate to contact Gareth Finlay, Senior
o s o [

Yours Sincerely

Peter Borrows

Chief Executive Officer

Queensiana Bulk Waler Suppty A y {iradeng as S 1| ABN 75 450 239 876 | Cotporate Ofice: Leve! 3, 240 Marg Street B [ 1] W | P 07 3835 5600 |
WWW_SEQWRLET .COm.au
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Securing our water, togeiher

Qur ref: D/10:057763-1

17 DEC 200

Mr Peter Borrows
Chief Executive Officer
Seqwater

PO Box 16146

City East QLD 4002

Dear Mr Borrows

I refer to the terms of reference ‘Flood study by Seqwater on the raising of Wivenhoe
Dam’s full supply level’, issued on 1 December 2010 and your response received on
15 December 2010.

The Queensland Water Commission accepts your proposal and seeks to enter into an
agreement in accordance with the terms of reference and your proposal. This letter
constitutes acceptance of your proposal and an agreement has now been formed. For the
agreement to take effect, written acceptance is required.

A purchase order for the total value of $36 000 (GST exclusive) will be raised shortly.
Please note the value of the purchase order, is for internal budgeting purposes only and
does not reflect the payment that may be made to you under your agreement with the
Queensland Water Commission.

Should you have any further enquiries, please do not hesitate to contact
Mr Peter Sommer, Director Planning Projects on telephone || NG

Yours sincerely

Ms Karen Waldman
Chief Executive Officer

14
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Wivenhoe Dam Raising Operational Full Supply Level Study

Proposal

15 December 2010
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Wivenhoe Dam Raising Operational Full Supply 'Level Study

Proposal

Queensiand Bulk Water Supply Authority troding as Seqwater
Level 3, 240 Margaret 5t, Brisbane City QLD 4000

PO Box 16146, City East QLD 4002

Ph (07) 3035 5500

Woebsite | www.seqwater.com.au

[T
Approved for v
Revision Author Reviewer
Name Signature Date
A Gareth Finlay | Robert lentile 15 Oct. 10
B Gareth Finlay | Robert |entile 15 Dec. 10

This document shall remain the property of Seqwater. Unauthorised use of this document in any
form is prohibited.
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Introduction:  Demonstrated Understanding of the Project

Requirements

Queensland Water Commission {QWC) is project managing a holistic study into the feasibility of
raising the operational Full Supply Level (FSL} for Wivenhoe Dam. QWC have requested a flood
hydrology impact study from Segqwater for increasing the FSL by one metre. QWC intends to use the
results as an input into a separate economic impact assessment study to quantify the annualised
flood damages cost increase. These costs will be compared with the value of the additional water
yield, which is the subject of another study being managed by QWC.

The Seqwater fiood hydrology impact study will be conducted in two phases, with a decision hold
point at the end of phase 1. The two phases being:

s Phase 1~ Prefeasibility Study — Wivenhoe Dam investigation of existing flood operating rules
for operational full supply level 68 mAHD and run flood gate operations models

¢ Phase 2 — Prefeasibility Study — Wivenhoe Dam adjustment of Manual of Flood Mitigation
flood gate operation rules for operational full supply level of 68 mAHD to minimise any
potential adverse impacts

Seqwater will be using the design inflow hydrographs developed by the Wivenhoe Dam Alliance
(2005) for both Phase 1 & 2. It is acknowledged that Brisbane City Council {BCC) completed the
“Brisbane Valley Flood Damage Minimisation Study” in 2007, This study used different design
inflows to the Wivenhoe Dam Alliance Study in 2005. This is likely to lead to differing results to BCC,
notably the Q100 flood level in the urban areas downstream of Wivenhoe Dam. QWC will manage
these differing results by:

s Being responsible for setting up the Steering Committee comprising key stakeholders. They
have approached BCC and Ipswich City Council {ICC) to be part of Steering Committee to
identify and clarify differences in the models and to provide assistance and feedback on the
flood damage studies.

¢+ Implementing a Phase 3 study if these Seqwater flood hydrology studies prove to be
economically viable. The Phase 3 study will ensure the Dam Regulator, Seqwater, BCC and
ICC sign off on the hydrological resuits before any decision to raise the operational FSL. It is
anticipated this type of study and consensus will take at least 12 months to complete.

There is significant public relations and political pressure around raising the operational FSL. Public
communication will be lead by QWC in consultation with Seqwater Manager Strategic Relations and
Communications and the Councils.

Page: 4 of 14
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Background

In March 2010 Wivenhoe Dam was approaching the drinking water storage full supply level (FSL) for
the first time in over 9 years.

On the 10 March 2010 the media and LNP water spckesman Jeff Seeney questioned why 1450 GL of
Wivenhoe Dam storage is set aside for flood mitigation storage. The Courier Mail quoted Jeff
Seeney saying “if Wivenhoe filled in coming days, no water should be released until a review of
storage policy was undertaken, as 2 2 m increase in the darm FSL is the equuvalent to the Tugan
Desalination plant” ({h i

level-for-drinking-water/story-e6freons-1225839328569).

On the 11 March 2010, Peter Borrows {Seqwater CEO) sent an External Memorandum to Dan Spiller
{QWC Acting CEO) explaining the background work already completed around raising the Wivenhoe
Dam Operational FSL and that Seqwater is best placed to project manage a study into the practicality
of increasing the Operational FSL.

A project start up meeting was held on 19 March 2010 to begin the Wivenhoe Dam Raising
Operational Full Supply Level Study. Subsequent meetings were held on 8 April, 13 April (Gareth
Finlay {Seqwater) and Rolf Rose {QWC)), 22 April and & May.

QWOC took on the role of Project Manager, initially appointing Rolf Rose and then lan Pullar in a 2
day/week part time role. Gareth Finlay was appointed Seqwater’s Project Coordinator.

Seqwater submitted a “Wivenhoe Dam Operational FSL Raising Flood Hydrology Working Group
Terms of Reference” to QWC on the 28 April 2010.

QWC project managed the Yield Hydrelogy Group, lead by their consultant Owen Droop. On the 14
May 2010 QWC organised a presentation from Owen Droop. The basic conclusion from that
presentation was that the yield could be increased ~1,000 ML p.a. Any larger increase would reduce
the End of System fiow to less than 67.2%, due to increases in evaporation in Wivenhoe with the
larger surface area storage. As the yleld fell well short of the deslred 20,000 ML p.a. (Dan Splller 10
March 2010, http:

drinking-water/story-e6freon §-12g5§39§2856§} the project was considered unfeasible. The 67.2%
End of System figure had been derived after extensive stakeholder consultation and it is unlikely to
be reviewed for several years.

At the Queensland Government Estimates Committee June 2010 Hearings the Opposition Party
asked, “why the operational level of the dam can’t be increased?” The Government responded
saying that QWC were investigating this option.

QWC sent a “DRAFT Raising Wivenhoe Dam Ful! Supply Level Progress Report version 1” on 24 June
2010, which indicated the increase in yield would be 5,000 ML p.a. for a one metre increase in FSL.

Page: 5 of 14
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The QWC project management team recommended in there Commission Brief “undertaking the pre-
feasibility study to determine if it is worth undertaking a detziled study. This was the desktop study
of the flooding with no contact with land owners but to see if there is any benefit. There is only a
limited amount that can be included in the report and ultimately the proposal needs assessment to
determine its viability once and for all.” {Rolf Rose email 5:30 pm 24 June 2010)

On the 18 July 2010 Seqwater forwarded comments on the “DRAFT Raising Wivenhoe Dam Ful}
Supply Level Progress Report version 1¥ to QWC. The main comment was that QWC need to be
aware that the project timelines for the flood hydrology that were developed for the 28 April 2010
Terms of Reference were no longer valid.

A Commission Brief for the Wivenhoe Dam FSL Raising Investigation was tabled at the Commission
Meeting on 5 August 2010 and a number of minor changes were requested.

The report was approved out of session circa. 18 August and QWC requested an upper limit cost to
complete Stage 1 & 2 of the 28 April 2010 Flood Hydrology Terms of Reference.

OWC organised a meeting on the 17 September with Seqwater and the Dam Safety Regulator, Peter
Allen to define the scope more precisely for the flood hydrology brief. :

Page: 5 of 14
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Statutory Authority Details

Seqwater

The Queensland Bulk Water Supply Authority (QBWSA) was formed on the 30 September 2007. On
the 2 May 2008, the QBWSA trading name was changed to Seqwater. Segwater was set up by the
Queensiand State Government to own and operate the key urban and irrigation bulk water supplies
infrastructure for South East Queensland.

On the 1 July 2008, fourteen State and Local Government entities transferred the ownership of their
bulk water assets over to Seqwater.

The existing infrastructure Seqwater is taking responsibility for are 46 WTP, 24 Dams including
Somerset and Wivenhoe Dams, and a range of related facilities and equipment across the region.

Contact Person: Mr Gareth Finlay
Position: Senior Project Manager
Postal Address: Seqwater

PO Box 16146

City East QLD 4002

Telephone:

Page: Tof 14
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Gareth Finlay is the Seqwater point of contact for this project, with the key personnel and
communication plan is as follows: .

Project Steering Committee
Chair: Peter Sommer
Members: Rolf Rose

Troy Kasper
Rob Drury
l

Project Manager

lan Pullar (Tue & Wed)
Rolf Rose (If an unavailable)

Segwater Project Coordination

Gareth Finlay

[

Seqwater Project Director

Robert lentite

Seqwater Project Team Members

Barton Maher
John Tibaldi
Terry Malone

»

flood Hydrology Expert Panel

Chair: Seqwater — john Tibaldi
Members:

Seqwater - Terry Malone, Cynthia Crane, Robert Drury and Barton Maher
DERM - Dam Safety Regulator - Peter Allen and Ron Guppy

DERM - Surface Water Group - John Ruffini

Bureau of Meteorology - Peter Baddiley and James Stewart

Brisbane City Council - Ken Morris

Existing Operator, SunWater - Rob Ayre

Independent Expert - John Mulheron

QWC - Owen Droop

Page: B of 14
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The key personne! for Seqwater for this project are listed below. All personnel are based in Brisbane
or Karalee,

Gareth Finlay

Gareth Finlay is a Senior Project Manager with 13 years professional experience in the dam safety,
hydrology modelling and project management of planning projects. His experience inciudes project
managing dam safety and acceptable flood capacity hydrology modelling studies.

Robert lentile

Robert lentile is the Manager Project Delivery with 37 years experience in Electrical, Mechanical and
Civil Engineering. His experience includes Senior Project Management and Project Director roles.

Troy Kasper

Troy Kasper is the Manager integrated Asset Planning with 22 years professional experience in the
water industry. His background has been in planning and delivery of water, wastewster and waste
management infrastructure.

Rab Drury

Rob Drury is the Manager Dam Operations with 33 years professional experience in the water supply
industry. His experience includes 10 years working for the Office for Water Supply (DERM) and 6
years Operations Manager for SEQWater and Seqwater, being responsible for Wivenhoe and
Somerset Dam operations.

Barton Maher

Barton Maher is Principal Dams and Weirs Planning with 15 years professionai experience in Dam
Engineering, including dam design and dam safety planning, working with the NSW Public Works and
Services Dams & Civil Group. In 2003, he moved to Brisbane to work on the Wivenhoe Alliance from
2003 — 2006 as the Design Manager for the Flood Security Upgrade of the Dam. Following
completion of the Wivenhoe Upgrade he joined the South East Queenstand Water Corporat:on as
Operations Engineer from 2006 — 2008, before commencing with Seqwater in 2008,

Page: 9 of 14
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John Tibaldi

John Tibaldi is a Civil Engineer with 30 years experience in the Queensland Water Industry. John has
heid roles in design, construction and operations working on major bulk water supply projects
throughout Queensland, including Burdekin Dam, Wivenhoe Dam and most of Queensland’s major
irrigation and bulk water supply projects. John is one of Australia’s most experienced civil engineers
in relation to the management of flood operations at gated dams, having at various times been
responsible for managing flood operations at eight major gated dams in Queensland and interstate.

For the last 15 years lohn has had responsibilities in flood management and operations at Wivenhoe
and Somerset dams and is currently a2 Flood Operations Engineer for these dams as defined under
the Water Supply Act 2008, one of a team of four. In 2009, John drafted the updated Manual of
Fiood Mitigation for Wivenhoe and Somerset Dams and this Manual was gazetted under the Water
Supply Act 2008 in January 2010. As well as being an experienced civil engineer, John holds
complementary tertiary qualifications in environmental impact assessment, infrastructure
managemeht, operations management, electrical engineering and computing.

John is currently responsibie for Seqwater's dam safety management programs which include
responsibilities for flood operations management at Seqwater's 25 dams and 52 weirs,
responsibilities for water management and regulatory reporting in accordance with the Water Act
2000 and the Water Supply Act 2008 and management of Seqwater's hydrographic and seismic
networks.

Terry Malone

Terry Malone is Principal Hydrologist, Dam Safety, and has over 25 years experience in operational
and design hydrology in several states in Australia, working with the Bureau of Meteorology and
SunWater before joining Seqwater in February 2009. He has also provided technical expertise in the
development of flood forecasting systems for the Yangtze and Mekong Rivers.

Seqwater Hydrologist and Dam Safety Engineers are available to complete these studies. However,
the personnel who will be completing the majority of this work are in Operations and may not be
able to give the project adequate time if it is a wet summer and the dams are overflowing
frequently. Their first priority is dam operations.

Fage: 16 of 14
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Methodology

Phase 1- Prefeasibility Study - Wivenhoe Dam Investigation of Existing
Flood Operating Rules for Operational Full Supply Level 68 mAHD and Run
Flood Gate Operations Models

The hydrological study will be conducted as follows:

e Base investigations on Wivenhoe Dam raised RL of 68.0 mAHD only, no other as QWC have
advised this meets Resource Operation Plan Environmental Flow Objectives (ROP EFQ’s) and
gives about 5,000ML extra vield as shown in the QWC document “Raising Wivenhoe Dam
Full Supply Level Progress Report (June 2010, Version 1)”

s Utilise the same inflows as derived in the Wivenhoe Alliance Study 2005

* Utilise the existing gate operation model (based on Manua! of Flood Mitigation formally
gazetted in January 2010)

* Investigate incremental effects of frequent floods as well as the major floods as the frequent
minor floods may be more relevant. Investigate modelling runs including but not limited to:

* BCC Q100 development level flood
= 1893, 1974, 1999

s Maximum events

= Events that impact fuse plugs, etc
s  Smaller recurrence interval floods

The pre-feasibility study will:

¢ Determine impacts on flows and levels downstream and upstream of various floods

* |dentify impact on other areas, e.g. upstream inundation, rural landholders and urban
impact

& [nvestigate Manual of Flood Mitigation {Jan 2010) operating rules to allow for FSL of 68.0
mAHD.

* Inform Flood Expert Panel (includes Dam Safety Regulator and BCC) of scope & results, this
will include up to a maximum of two meetings

The following is outside the scope of Phase 1:
*  Changes to Manual of Flood Mitigation (formally gazetted in January 2010}
s  Hydrology madelling will not use BCC inflow hydrographs, which are different to Seqwater.
*  Economic modelling for the flood impacts '
*  More than two meetings with the Flood Expert Panel

Page: 11 of 14
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Output‘

The output from Phase 1 will be a “Preliminary Wivenhoe Dam Operating FSL ELE8 mAHD Fiood
impacts Report.”

Format of the report will be similar to “SunWater Assessment of Wivenhoe Dam Full Supply Level on
Flood Impacts {Dec 2007)."

A monthly progress report will be provided throughout this phase.

Decision Hold Point

QWC will assess the impacts and damage outcomes downstream compared to the benefits of the
extra yield gained by the one metre FSL increase. ’

The decision to proceed with Phase 2 will be made by QWC in consuitation with the Project Steering
Committee.

QWC is responsible for authorising the commencement of Phase 2.

Seqwater reserve the right to reassess the Phase 2 pricing and timeframe, if the decision hold point
is longer than 30 days.

Phase 2 - Prefeasibility Study - Wivenhoe Dam Adjustment of Flood Gate
Operation Rules for Operational Full Supply Level of 68 mAHD to Minimise
Any Potential Adverse Impacts

Phase 2 will build upon the work of Phase 1, by completing the following:
s investigate options for adjusting the Manual of Flood Mitigaticn {Jan 2010} operating rules
to reduce impacts downstream
= Evaluate possible impacts upstream of varying rules to minimise downstream impacts
» inform Flood Expert Panel {includes Dam Safety Regulator and BCC) of scope & results, this
will include up to 2 maximum of one meeting

The foliowing is outside the scope of Phase 2:
* Hydrology modelling will not use BCC inflow hydrographs, which are different to Seqwater.
s Economic modelling for the flood impacts | )
»  More than one meeting with the Flood Expert Panel

Page: 12 0f 14
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Output

The output from Phase 2 will be a “Preliminary Wivenhoe Dam Operating FSL EL68 mAHD Flood
Impacts with Adjusted Flood Gate Operations Report.”

Format of the report will be similar to “SunWater Assessment of Wivenhoe Dam Full Supply Level on
Flood Impacts (Dec 2007)."

A monthly progress report wilt be provided throughout this phase.

Timeframe

The following timeframes are anticipated once formal engagement has been finalised by an
exchange of letters between Seqwater and QWC:

* Phase1-15 weeks

* Phase 2 - 8 weeks

The above timeframes include 3 weeks from Monday 20 December 2010 to Friday 7 lanuary 2011,
when no work is scheduled on this project.

Timeframe Risk

The following risks should be noted for the proposed timeframe:

*  Seqwater Hydrologist and Dam Safety Engineers completing the studies work in Operations
and may not be able to give the project adequate time if it is a wet summer and the dams
are overflowing frequently. Their first priority is dam operations.

s If consultant hydrologists are required, they may divert there time to flood hydrology if it is a
wet summer anywhere in Australia. They respond to floods when they happen, not in a long
term schedule. Insurance companies are a common client.

¢ Peter Allen {Dam Safety Regulator) doesnt have confidence in consultants producing
models/reports of sufficient quality to be signed off by the Dam Safety Regulator. Therefore
it wili be difficult to engage additional resources to complete the project in a shorter
timeframe or control slippage if it is a wet summer and the dams are overflowing frequently.

Page: 13 of 14
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Pricing Schedules

There are some ancillary benefits to Seqwater in completing Phase 1 & 2 of the project, so Seqwater
will not be charging QWL for their internal employees’ time.

The administration of compiling the reports and independent reviews may require consultancy
support and their costs are as follows:

Table 1 — Administration Support and Independent Review of Flood Hydrology Study Costs

Position Hours Cost
$/hr $
Phase 1 — Senior Hydrologist 50 $200/hr | $10,000
Phase 1 — Hydrologist Administration Support 36 $140/hr | 55,040
Phase 2 — Senior Hydrologist 50 $200/hr | $10,000
Phase 2 — Hydrologist Administration Support 36 $140/hr $5,040
Contingency — 20% (Rounded Off) $5,920
Total $36,000

Seqwater will pass on the costs directly it is charged by the consuitancies.

Page: 14 of 14
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Mr Gary Humphrys a1 ’\ Minister for Trade

Chair s

SEQ Water Grid Manager PN j.}'.»*‘ _\

PO Box 16205 e

CITY EAST QLD 4002

Dear Mr Humphrys

| write in relation {o seeking advice regarding options to and benefits of releasing
water from key storages in anticipation of major inflows over the coming summer.

| understand that the key Water Grid storages are at 100 per cent of storage
capacity going into the traditional wet season, with forecasts of higher than median
rainfall and the prospect of multiple flood events, :

| am also advised that our water supply is more secure than ever before, due to
storages being full, key Water Grid projects completed and ongoing water
efficiency.

| seek your urgent advice about whether this water security provides an opportunity
to reduce the volume stored in key dams as a means of reducing the severity,
frequency and duration of flooding in downstream areas.

in doing s0, | note that recent releases from Wivenhoe Dam have resulted in
significant inconvenience and isolation for residents in some downstream areas.

. With the catchments ssturated, | understand that even quite minor rainfall events

will result in further water releases and further Inconvenience for these residents.

By end November 2010, | would appreciate your advice as to the available options
and the likely benefits. At a minimum, you should review the operation of Wivenhoe,
North Pine and Leslie Harrison dams. At least for Leslie Harrison Dam, this would
be a retumn to standard operating procedures prior to the drought, when the dam
was routinely drawn down to 85 per cent of capacity to minimise the impacts of
storms on downstream residents.

| also seek your confirmation that these options would not significantly impact upon
our current water security, measured as the probability of needing to reintroduce
Medium Level Restrictions over the next five to ten years.

Level 57 -

61 Mary Street  Brisbane 4000

PO Bex 35236 City East
Qusensisnd 4002 Austisia
Tolophane +61 7 3x2§ 062
Ffamimile <63 7 3225 1828

Emall nrvas@ministerial.gid.gov.au

ABN 65 959 435 158
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Queensland
Govermment

Offica of the
Minister for Natural Resources,

Mines und Energy and
Minister for Trade

| emphasise that this is only a temporary measure, reflecting that dams are full prior
to the commencement of the traditional wet season. | expect that your advice will
include a clear date or trigger beyond which dams will be atiowed to fill to their full

supply level,
Thank you in advance for your assistance.

Should you have any further enquirieé, please feel weicome to contact Mr John
Bradley. Director General, Department of Environment and Resource Management
on h '

Yours sincerely

/-

STEPHEN ROBERTSON MP
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TRIM ref: D/10/7049
2 November 2010

Mr Peter Borrows
Chief Executive Officer
Seqwater

PO Box 16146

Chty East QLD 4002

Dear Peter -

1 write to seek your advice about options to, and benefits of, releasing water from key
storages in antl¢ipation of major inflows over the coming summet,

The Minister has sought our urgent advice about whether current water security provides an
opportunity to reduce the volume stored in key dams as a means of reducing the severity,
frequency and duration of flooding in downstream areas. | have attached & copy of his
request for your information, You will note that he has highlighted that this Is 2 temporary
measure only, '

To meet this deadline, | would zppreciate your advice about optlohs by 19 November 2010,
We can then undertake an assessment of the impact of these optlons on water security,
hefore jointly preparing advice to the Minister with you.

) understand that Mr Danlel Spiller, Director Operations, has already advised your officers of
this request and that investigations have commenced. However, please advise if you have
concerns about your abllity to meet the above timeframes,

Please do not hesitate to call Dan on _if yoﬁ have any queries or require any
further information. ‘

Yours sincerely

arry Dennie
Chlef Executive Cfficer

Enclosed: Letter from Stephen Robertson MP regarding release of water from key storages
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Manual of Operational Procedures for Flood Miigation st Wivenhoe Dam and Somerset Dam 24

Strategy W1 - The Primary Consideration is Minimising
Disruption to Downstream Rural Life

e Wivenhoe Storage Level predicted to be less than
68.50 m AHD

Conditions ¢ Maximum release predicted to be less than 1,900 m’/s

¢ The primary consideration is minimising disruption
to downstream rural life

The intent of Strategy W1 is to not to submerge the bridges downstream of the dam
prematurely (see Appendix I). The limiting condition for Strategy W1 is the submergence
of Mt Crosby Weir Bridge that occurs at approximately 1,900 m*/s.
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From: Reilly Bob
Sent: Wednesday, 22 December 2010 9:27 AM

To: Peter Borrows _
Cc: Dennien Barry_ Lyons Michael_ Rob Drury; Best Debbile
Subject: Wivenhoe floodwater releases: impacts on access arranigements for people

Hi Peter

The nature of the flood releases is such that a certain number of low level crossings are
submerged for a longer period of time, than would be the case in the absence of the

releases.

For many of the people whose access may be affected by the floodwater releases,
alternative (albeit with longer travel times) access arrangements, are available.

However, are their people who do not have alternative access arrangements? If so,
roughly how many, and in what locations? Has Council/Seqwater provided them with
some support arrangements to deal with these access issues?

The reason | ask is that is one thing to ask for such people te be inconvenienced (in the
absence of some support arrangements) for a few days once every 5 to 10 years, but it

is another matter if these events occur on a monthly (or more frequent basis) basis—as
may well happen over the next few months.

If you could give me a ring fo discuss the matter iater this week, then that would be
appreciated,

Thanks

Bob

Bob Reilly

General Manager, Office of the Water Supply Regulator

www.derm.gid.gov.au
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From: Rob Drury

Sent: Thursday, 2 December 2010 3; 11 PM
To: 'Barty Dennlen'; Jim Pruss

Cc: Peter Borrows

Sub}ect: RE: Dam levels - Investigation

Barry,
Attached Is our DRAFT reply on possibility and impact of lowering dam levels on floods for your review and any
comments.

Rob

Robert Drury
Dam Operatlons Manager
Water Delivery
-eenstand Bulk Water Supply Authority trading as Seqwater
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@ seqwater
WATER FOR LIFE _
Wivenhoe Dam, Brisbane Valley Hllg!way. via Fernvale Q4306 Aus'tral:a

PO Box 37, Fernvale QLD 4306

Website | www.seqwater.com.au - v

From: Barry Dennien.

Sent: Wednesday, 1 December 2010 11:56 AM
To: Jim Pruss; Rob Drury

subject: Dam levels - Investigation

Jim Rbb -

pre. allis well,

Just following u'p on our discussions wlth. regards dam levels and flood impacts. Anythingican t;[o to help?
We are due' to get back to the Minister by the end of November,

Regards

Barry Dennilen

Chief Executive Officer

SEQ Water Grid Manager

Phone:

Emall:

visit: Level 15, 52 Albert Street; Brisbane
Post: PO Box 16205, City East Qld 4002
ABN: 14783 317630

Please consider the environment before printlng this emall. It takes 10 litres of water to make one sheet of A4 paper,

This emall, logether with any stiachments, ia intended for the nemed reciplent{s) only; and may conlain privieged and confidential information. You
undarsiand that any priviepe or confidentialtly atiached io this message Is nol walved, lost or destroyed because you have teceived this massage in emmor, If
recalved in efror, you are asked 1o Inform the sencier as quickly as possible and delete this emall and any copies of this from your compuler systan natwork,
If nol an Inlended recipient of this emall, you must nol copy, distribute or laks any action{s) that relies on i any form of disclosure, modification, distribution
and/or publication of this emsdl is also prohibited.

While all cire has been Laken, the SEC Water Grid Manager disclaims all Kability for loss or damage lo person or properly arlsing from this message being
infosted by @ computer virus or other conlamination. Uniess slated otharwise, this emall repregents only the views of the sender and nol the views of the
SEQ Wnler Grid Manager and/or the Queenstand Govemyment,

——————————————————————————————— Safe Stamp-——-r-—r=sre e

Your Anti-virus Service scanned this email. It is safe from known viruses.

For more information regarding this service, please contact your service provider.
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Summary. of comments

The attached paper summarises an analysis that changing the initial storage level of dams
has on downstream flood impacts.

Wivenhoe/Somerset System

The analysis shows that for some minor floods similar to October 201 0, reducing the starting -
volume of Wivenhoe Dam by 5% or 10% has minimal impacts on impacts downstream. The

.main benefit being that inundation times for downstream . bridges will be reduced but only by
around15%. However peak water levels are not affected. There are minimal potential v
benefits to downstream bridge until dam ievels are reduced-down to about 50% of capacity.

These results are not unexpected as Wivenhoé has such a large flood storage. Adding say
100,000ML to the flood storage (equates {o reducing the storage volume by 10%) does not

~ appreciably Increass this available flood storage.

It should -also be noted that in many cases, Wivenhoe ﬂood relsases will be made following
the peaks of inflows into the Brisbane River from the Lockyer and Bremer Catchments.
Certalrily during many events, Lockyer Croek could already have inundated most or all of the
road crossings downstream of Wivenhoe Dam. In these instances, a small amount of
additlonal flood storage in the dam provides minimal benefit.

Another option considered was pre-releasing Wivenhoe water in énﬂcipation of a flood
event. This is not considered a viable option for the following reasons:

» Regardless of forecast there Is never any oerlalnty on the amount of rain that will fall
‘within a dam catchment. For example, on 29 November 2010, the quantitative *
foracast from BOM for the Wivenhoe Catchment was 25 to 50 millimetres. Actual
rainfall received was in the order of 10 millimetres. 'On a saturated catchment this
"could equate to a runoff discrepancy of hundreds of thousands of megalitres. A pre-
release of anticipated flood water based on forecast could result in major

embarrassment.
+ Any significant pre-release of water would resutt in bridge inundation below
Wivenhoe Dam. -

= Any pre-release of water from Wivenhoe Dam will take at least 24 hours to reach the
lower end of the Brisbane River system. Rains occurring in the catchments below
the dam over this period could potentially worsen downstream flood impacts.

The Bureau of Meteorology has been contacled and they have confirmed the above forecast
rellability assessment. They advised that, whilst weather prediction models are steadily -
improving, the forecast of rainfali amounts over catchment fime/space scales Is recognised
as one of the most chailenging/difficult tasks. Detailed rainfall forecasting is not deterministic
- the uncertainties involved are often expressed in probabilistic forecasts and whilst there Is -
often the ability to forecast the potential for a significant rain event to ocour in the southeast
Qid-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.

The Queensland Director of Dam Safety (Mr Peter Allen) was contacted and he confirmed
the assessment that minor reductions in the stored volume of Wivenhoe Dam would have

1“:38 e
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minimal impacts on floods downstream and concurred with the risks involved in any pre
release of significant volumes of water from dams prior to an event.

North Pine and Leslie Harrison Dams

Lowering the normal FSL for North Pine and Leslie Harrison Dams will have minimal impact
on major floods and may not decrease releases depending on the size of even minor events.
However lowering the level of North Pine Dam after a flood release to between 95% and
100% may reduce the frequency of operations in some rain events although the main benefit
is in operational efficiency as It provides more time for response and may reduce making
releases in a'minor storm event. .

Similarly reducing Leslie Harrison level to around 95% after or before an event could assist
in reducing call out of staff and manning the storage for minor releases and even the timing

of releases. -

Normally both dams are returned to just under 100% after an event based on base inflows f'_}};
still occurring and possible further rain. Allowing the dams fo reduce-to around 95% o
improves the operational leeway, However this could best be provided by an operational
arrangement where the WGM simply agrees Seqwater has the operational latitude to reduce
both storages to between 95% and 100% after an event or when there.is some inflow and
Seqwater can decide the exact level based on ongoing inflows and possible predicied

rainfall, but not goirig below 95%.:
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DAM FULL SUPPLY LEVEL (FSL) INVESTIGATIONS
' SEQWATER GATED STORAGES

INTRODUCTION

"The following short péper examines the issues associated with temporary lowering the full
supply levels of Seqwater’s gated dams to improve short term flood mitigation benefits, The
paper considers Wive__nhoe Dam, Somerset Dam, North Pine Dam and Leslie Harrison Dam.

WIVENHOE DAM AND SOMERSET DAM

Wivenhoe Dam and Somerset dam control only 50% of the Brisbane River catchment
(Bremer River and Lockyer Creek catchments are not controlled), therefore the Flood
Mitigation beneﬁts provided by the dam will depend on the rainfall distribution experienced
during a flood event. This makes it difficult to quantify exactly the benef ts of lowering the
storage In antlclpation of possible flood rains.

There are primarily fwo types of flood events that may occur in the Brishane River
Catchment. There are the smaller events thal impact primarily on the rural bridges upstream
of Moggill and the larger events that impact on urban areas in Brisbane. The threshoid that
separates these two events Is a river flow of around 3500 cubic metres per sacond at
Moggill. To understand the possible benefils of lowering the storage to reduce flobding

| impacté, it makes sense o discuss these two types of events separately.

Events Impacting on Bridges (Moggill Flow < 3500m®/s) — Limited Urban Impacts
In recent history, ficod events of this nature occurred in April 1989, February 1999 and

Qctober 2010. The flow characteristics of evenis of th_is type are shown in the following
table. | '



Wivenhoo Dam
Yol . Vv Peak
Starting olume 'olume Pesk Ty
Event . : Of of Water
Leveal Outflow
Inflow Outflow Level
m AHD % ML ML ma/s m AHD
Early April 1989 67.08 | >100 690,000 690,000 1,620 69.78
Late Apri) 1088 67.00 100 870,000 820,000 1,480 71.45
February 1809 83.92 <400 " 1,220,000 900,600 1.800 70.45
detober 2010 67.03 >400 ' 640,000 840,000 1,300 689.65

The October 2010 event was examined to determine the benefits of lowering the slorage
level. This event commenced with the dam at FSL. The event was examined with the dam
at 95% capacity, 90% capacity, 80% capacity, 50% capacity and empty al the _
commencement of the event. The results are shown in the following table. When reading
the table It Is imporfant to understand that the bridges are impacted not just by outfiows from
Wivenhoe, but also by flows from the uncontrolled areas of the river catchment. Accordingly,
the location of a bridge within the system will dictate the size of catchment area that will
impact on the bridge. All inundation times shown in the table are ‘approximations only, made

for thé purposes of this investigation.

Dem Percentage | Approximate Approximate Approximate Peak Flow at
Full at Event Duration of Durationof | Duration of Burtons Moggill
Commencement | Wivenhoe Radial | Sevages Crossing | Bridge arid Kholo (m’/s)
' Gate Releases/ and Colleges Bridge Inundation
Twin Bridges | Crossing Inundation (hours)
Inundqﬁon (hours)
(bours)
100% 230 247 123 1848
95% 187 214 183 1848
90% 185 214 183 1841
80% 172 214 183 1786
50% 130 214 153 1722
0% 0 189 38 940
A|Page 3 9



The table shows that the reduction in FSL won't have a large impact on Bridge inundation
times. A reduction in the order or 36 hours or 15% of the total Inundation time may be
possible for the low level bridges only. The reductions are generally caused by the delay in
release commencement associated with.the lower starting FSL. However, the bridges can
often already inundated at this time anyway due to flood inflows into the Brisbane River from
the 50% of the catchment not controlled by Wivenhoe Dam. Lowering the FSL of the dam
has no Impact on such inundations as shown in the table.

For events smaller than those considered above, it should be noted that the Manual of Flood
Mitigation allows a trigger level buffer of 27500 megalitres above FSL and this has the effect
of protecting Twin Bridges and the lower level bridges from inundation as a result of minor
events. Twin Bridges Is essentially a low level causeway that Is inundated following any
radial gate release. This inundation could possibly be prevented by raismg the bridge deck -
level. Regardless, the areas accessed using this bridge can also be accessed using the -
Fernvale Bridge. It is acknowledged however that the closing of Twin Bridges causes
inconvenience to local residents, as it adds approximately another. five kilometres to the -
journeys to and from their residences. Approximately 40 residences and several businesses
{primarily turf farms) are impacted. '

Events Impacting on Urban Areas {Moggill Flow > 3500m"‘ls) All rural bridges
inundated

Events of this nature h;':we not been experienced since the consirtiction of Wivenhoe Dam
was completed in 1984, with the last event of this nature being experienced in 1974. The
inflow volume into Wivenhoe Dam associated with the 1974 event has been estimated to be
in the order of 1.5 million megalltres However dunng the 1974 event, an addltlonal ]

1.5 million megal[tres of flood flow impacting of the urban areas of anbane originated from
catchment areas that are not controlled by Wivenhoe Dam.,

For events of this nature, It is unlikely that peak water levels in Brisbane would be
signiﬁcantly impacted by minor reductions in the level of Wivenhoe Dam. Certainly
reductions in dam volume in the order of at least 250000 megalitres would be needed to
provide any significant reduction in water level peaks experienced in urban areas.
Additionally, reductions in the FSL. of this order would not necessarily guarahtee reductions
I urben flood levels, as the effectiveness of Wivenhoe Dam in reducing urban flood levels s
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directly dependant on the distribution of rainfall in the Brisbane River catchment during @~ -
flood event {Wivenhoe Dam controls only 50% of the total Brisbane River catchment) and
the spacing between individual flood events.

NORTH PINE DAM

North Pine Dam has no flood miligation potential. Unlike Wivenhoe Dam, once the dam has
reached FSL, all water fiows into the dam must be released to protect the sﬁvctural safety of

© the dam.

Any rfadial gate operation at North Pine Dam to reiease fiood water, results in inundation of "}’)
Youngs Crossing Road, so lowering the FSL is problematic and may best be achieved by

increasing the daily water diversion to the North Pine Dam Water Treatment Plant. Thers

are ri\.fe-r release valves that allow some water to be drained from North Pine Dam without
InundatingAYoung's Crossing. These valves have been operated continuously since the

recent gate releases to manage residual inflows into the dam, However outflows from these

valves are restricted to flows in the order of several hundred megalitres per day as larger r
flows will adversely impact on Youngs Crossing. Certainly a small reduction in the level of

North Pine Dam is potentially beneficial in preventing closures of Youngs Crossing Road

associated with small storm events.

It should be noted h_owever that Youngs Crossing'Roaci is also impacted by uncontrolied

flood flows from Lake Kurwongbah and local storm run-off. In recent imes Youngs Crossing - o
Road has been closed by flood water during times when no water releases were being made f@?
from North Pine Dam, but when storm rains resulted in flood flows from unoontrblled areas of

the catchment.

The table below gives an indication of the rainfall required to operate for NPD:

Rainfall Required to Operate
Capacity
Level ‘ Wet Conditions Dry Conditions
m AHD % ML mm mm
FSL $0.80 100.0% 214,302 5 80
Reduced FSL 39.10 85.0% 203,618 35 100
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Recent changes to the Manual of Flood Mitigation for North Pine Dam allows for some ability
to retain up to 2500 megalitres of water to reduce impacts on Youngs Crossing Road,
provided favourable weather forecasts are experlenced. However the preferred option fo
reduce public inconvenience associated with storm events would be 1o raise the flood
immunity of the river crossing on Youngs Crossing Road. This crossing is primarily a low
level causeway that is potentially unsuitable given the volume of traffic that now uses this
crossing on a dally basis.

LESLIE HARRISON DAM

Similar to North Pine Dam, Leslie Harrison Dam has no flood mitigation potential. Once the
dam has reached FSL, all water ﬂows into the dam must be released to protect the structural-

safety of the dam.

The dam'is relatively small with a total ful!'subply‘ storage volume: of only 24800 megalitres,
against an inflow volume during a 72 hour 1 in 50 year storm event of over 30000

megalitres. Flood gate operations at Leslie Harrison Dam do not Impact on public roads and
generally only inconvenience the general public during large flood events. Reductions in this
inconvenience cannol be achieved by small reductions in dam storage level.
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Barry,

To question 1, no it wasn’t modelled mainly because the bigger the event, the much less impact of the reduced FSL. But yes
to Question 2 in that this was considered. However the foliowing may help summarise and also offer a2 way to give the
proposal a more detailed analysis in the future.

Basically, there are an unlimited number of scenarios containing an infinite number of rainfall patterns and distributions
producing flood events in the Brisbane River for flows both above and below 3500 cumecs. Seqwater has not attempted to
model each scenario in the discussion paper or even a variety of scenarios. A major study would be reguired to undertake
this exercise and the study that Seqwater has been commissicned to undertake for the Water Commission relating to
raising the Wivenhoe Dam Full Supply Level will consider these issues. This study is scheduied to commence in the new
year and take in the order of six months. '

The main point to be noted from the discussion paper Is that having a relatively smafl volume of water to fill below the dam
FSL provides only limited benefits and the larger the flood, the smaller these benefits will potentially be (although unusual
rainfall patterns could produce exceptions). The reason for the reducing potential benefit as flood size Increases is due to
the reducing proportion of the available volume below FSL. to the total flood volume. The other factor is that the available
storage volume below FSL is generally only a very small proportion of the total flood storage unless the dam Is below
around 50% capacity.

Generally aithough the lower Wivenhoe Dam is at the commencement of the event, the smailer the downstream impacts,
as the events get bigger the Impact reduction will generatly decrease and may be insignificant. And during smaller events,
the impact is less significant anyway. Quantifying the exact size of the potential benefit for a range of scenarios will take a
major study and as previously discussed, this work will commence in the new year.

Hence to gain any significant benefit, Wivenhoe would have to be considerably lower at the start of an event and assuming
the dam would not be kept at 50% or 75% continually, the point to really consider is how does Seqwater lower the storage
below FSL before an event. Once rain commences it wili generally be too late, as a release strategy may already be
optimised to control downstream flood impacts, so increasing releases to lower the storage ievel will likely worsen those
downstream flood impacts. That is, if there are significant flows downstream, it is already too late to pre-reiease.

The other option is to pre-release based on forecast and before the rain event is underway. However, as seen in recent
events, lowering storage levels based on forecast and before the event initiates, is a strategy containing many risks
including:

*  Causing unnecessary downstream impacts when rainfail below forecast levels is experienced.

*  Standing accused of wasting precious water resources when rainfall below forecast levels is experienced.

*  Unnecessarily extending bridge inundation times and disrupting irrigation activities downstream of Wivenhoe
Dam. :

*  Unnecessarily increasing river turbidity downstream of Wivenhoe Dam.

in summary, much thought and investigation by many people has gone into developing the current Manual of Flood
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Mitigation for Wivenhoe and Somerset dams. The Manual should not be modified lightly and certainly not without suitable
engineering investigations being undertaken. Seqwater will undertake extensive invéstigations for the Water Commission
in the new year to examine the possibiiity of raising the full supply level of Wivenhoe Dam. At this stage it is suggested that
the scope of this work be widened to consider not just raising the water level in the dam, but also examining in detail the
costs and benefits of modifying the manual of Flood Mitigation to allow “pre-lowering” of storage levels based on forecast
rainfall at the onset of potential flood events,

Rcb

Robert Drury
Dam Operatlons Manager
Water Delivery

Queensland Bulk Water Supply Authority trading as Segwater

E Seqwater_No-Liteguards-Here_smal_strap
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Wivenhoe Dam, Brisbane Valley Highway, via Fernvale Q4306 Australia
PO Box 37, Fernvale QLD 4306

Website | www.seqwater.com.au

From: Barry Dennien [} b
Sent; Wednesday, § December 2010 8:23 AM

Yo: Jim Pruss; Rob Drury

Cc: Dan Spiller; Peter Borrows

Subject:

Hi Jim Rob

The Minister is attending our Board meeting this Monday and given the public debate on Wivenhoe levels is very much
front of mind (attached) he will ask on the status of the modelling work. | received your update the other day thankyou, |
had a few extra questions, Is there any chance on your thoughts before Monday, not necessarily any new model runs
before then. )

Regards

Barry

Rob

Thanks for the report. Thanks for the additional BOM advice.

| note the good work on modelled sensitivities for flows below 1200m3/sec — W1 strategy (flood manual)

The report then jumps to greater than 3500m3/sec (W4 strategy) and comments how peak water levels would unlikely be
impacted and it comments that dam volume reductions of 250,000 megalitres (reduc;tion 20% dam level) would be needed
for any significant reduction in water level peaks.

Q1. Was the >3500m3/sec modelled like the October event < 1900M3/sec to draw the above conclusions.

Q2. Was the flow between 1500 and 3500 m3/sec modelled [Strategy W2 W3) with various dam levels to ascertain benefits
to peak levels or bridge outage durations

Q3. ffnoto 1 and 2 is it worth doing considering we make the comments above about maybe a benefit if we have 250,000
ML extra storage.

Regards
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Barry

This email, tagether with any attachmaniz, is intended lor the namad mphm(l) only; and may contain privieged and confidential information. You understand that
pﬁvuageoreonﬂdonwi:ymnchadlom message is not walved, lost or destroyed because you have received this message in error. If received in error, you are

ukodtonbrm the sender as quickly as pessible and delete this emall and any copies of this from your compuler sysiem network.

I not an inkended recipient of this email, you must net copy, distribule or take any aciion(s) that relies on it; any form of disclosure, modification, distribution and/or

publication of this emall is lbuprohlblad

While &l care has been taken, the SEC Water Grid Manager disclaime all liabilty for koss or damags to person or property arising from this message being infectsd by

8 computer virus or other contamination. Uinlass stated otherwise, this small represents only the views of the sender and not the views of the SEQ Weter Grid

Manager and/or the Quesnsland Govermmennt.

Your Anti-virus Service scanned this email. It is safe from known viruses.
For more information regarding this service, please coentact your service provider.
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TRIM ref: D/10/7953
24 December 2010

Hon Stephen Robertson MP

Minister for Natural Resources, Mines and Energy
and Minister for Trade

PO Box 15216

Brishane Qid 4001

Dear Minister

I am pleased to respond to your letter of 25 October 2010 regarding options to and benefits
of releasing water from key storages in anticipation of major inflows over the current wet
season. Our advice follows, based on discussions with Seqwater.

Only four of the dams in South East Queensiand region are gated, with the ability to release
significant amounts of water in anticipation of major inflows. These are Wivenhoe,
Somerset, North Pine and Leslie Harrison dams.

Detailed operational procedures have been approved for each of the gated dams. The dams
will continue to be operated In accordance with these procedures. These procedures
generally relate to the management of the dams and should be managed above Full Supply
Level. This advice relates to the water security aspect of the management of the dams
below Full Supply Level.

Based on information currently available, Seqwater has advised that releasing water to
below Full Supply Level may provide some benefits in terms of reduced community and
operational impacts during minor inflow events, such as has occurred over the past month.
For medium and major flood events, it considers that pre-emptive releases will provide
negligible benefits.

informed by this advice, the SEQ Water Grid Manager has advised Seqwater that, from a
water security perspective, it has no in-principle objection to minor releases from
Wivenhoe, Somerset and North Pine dams to minimise the operational and community
impacts of gate releases. Specifically, it has advised that it has no In-principle objection to:

» Wivenhoe and Somerset dams being drawn down to 95 per cent of their combined

Full Supply Level
s North Pine Dam being drawn down to 97.5 per cent of its Full Supply Level.
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The SEQ Water Grid Manager has assessed the water security implications of the release to
be negligible, having no impact on our ability to meet the risk criteria specified in the System
Operating Plan or our abliity to meet our supply cbligations to Grid Customers. From a
water security perspective, the Queensland Water Commission has aiso confirmed that it
does not have any objections to the potential release.

Please note that these arranges are intended to apply for the current wet season only,
taking into account the level of storages and the rainfall forecasts over coming months.

For future wet seasons, the SEQ Water Grid Manager will continue to work with Seqwater to
investigate the optimal arrangements, In particular, we propose to further investigate
options that may reduce the frequency or duration of intermediate leve! flows (between
1,900 and 3,500 cubic metres per second). In addition, we recommend that the
investigations with the Queensland Water Commission to examine the opportunity of
raising the full supply level of Wivenhoe Dam for water supply be expanded to include
options involving the release of the additional water.once major inflows are forecast.

1 trust that this advice Is sufficient. If you have any questions, please do not hesitate to
contact Mr Dan Splller, Director Operations, by telephone on I o+ by email on

Yours sincerely

Gary Humphrys
Chair
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ATTACHMENT
Wivenhoe and Somerset dams

Wivenhoe Dam can store up to 1.15 million litres (ML) of drinking water. In addition, it has
the capacity to store an additional 1.45 ML of flood water.

While large, the flood compartment can be filled within days. For example, following heavf
rainfall In October 2010 Wivenhoe Dam received inflows equivalent to aimost half of the
flood storage compartment capacity In Just a few days.

several factors influence flood release strategies for Wivenhoe and Somerset dams.

First, rain events that have caused flooding have historically been prolonged events over
several days, often with a second event occurring several days to a week after the first. As a
result, the operational procedures for the dam are designed to ensure that all water held in
the flood compartments is released within seven days of a rain event, ensuring that the
flood compartment is avallable for any future inflows.

Secondly, the dam only controls flood waters from part of the Brisbane River catchment
area. About 50 per cent of the catchment area of the Brisbane River Is upstream of the
Wivenhoe Dam wall, and can be potentially controlled by it. No flood mitigation structures
exist for most of the potential run-off from the other 50 per cent of the catchment area.

Third, the Bureau of Meteoroiogy has had limited success in plotting rainfail distribution
accurately to assess where most flooding risk lies above or below the dam wall. Historical
floods have demonstrated that flooding can occur from both. For example, the 1974 flood.
flows primarily occurred below the dam wall whilst the 1890's event occurred above the
dam wall. As a result, when releasing water from Wivenhoe Dam it is very important to
predict and monitor betow the dam wall flows so as to understand combined river flows
that cause flood impacts.

Taking these factors into account, the flood release strategy for Wivenhoe and Somerset
dams has a hierarchy of objectives:

e Ensure the structural safety of the dam

¢ Provide optimum protection of urbanised areas from inundation

s Minimise disruption to rural life

» Retain full supply level after a flood event

- Minimise impacts to flora and fauna during the drain down phase.

Within this framework, flood releases from Wivenhoe Dam typically fall into two categories

 of flood events based on the impact they cause when combined with below the dam wall

catchment runoff:
e Larger events typically involving combined river flows greater than 3,500 cubic
meters per second measured at Moggill. These events would have flood impacts on
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urban areas in Brisbane, This scale of release has not been required since Wivenhoe
Dam was completed.

e Smaller events with combined river flows of less than 1,900 cubic meters per second
measured at the Mt Crosby weir which can inundate up to seven rural bridges
isolating up to 50 households and causing inconvenience to many more. There has
been six of these events since 1984, when Wivenhoe Dam was completed.

Our assessment of the benefits of lowering dam storage levels to reduce flooding impacts is
below for these two event types.

Large events

Segwater has advised that releases of greater than 3,500 cublc metres per second {m3/s)
from Wivenhoe Dam are likely to impact on urban areas in Brisbane. Events of this nature
have not been experlenced since Wivenhoe Dam was com_pleted in 1984,

Seqwatér has advised that:
o pre-emptive releases are likely to have negligible Impacts on the extent of these

Impacts

e any impacts would require releases of at least 250,000 ML. This is equivalent to a
release of about 16 per cent of the combined storage capacity of Wivenhoe and
Somerset dams. '

A pre-emptive release of this scale is not recommended, based on information currently
available. The potential water security impacts are considered to be more significant than
the negligible benefits. These potential security impacts include costs associated with the
earlier or avoidable operation of the desalination facility at capacity, as well as the increased
probability of triggering the implementation of a drought response plan.

More detalled investigation of opportunities to actively manage flood storage is
recommended, including options to increase flood supply level on a temporary basis. These
investigations need to be ied by Seqwater, and involve the Bureau of Meterology, Councils
and the SEQ Water Grid Manager.

In particular, t has been identified that it is worth investigating the impacts on downstream
flooding for intermediate level flows (flows between 1900 and 3500 cm®/s).

Seqwater will undertake extensive investigations for the Queensland Water Cornmission in
early 2011 to examine the opportunity of raising the full supply level of Wivenhoe Dam for
water supply. We will recommended that the scope of this work be widened to consider
the benefits of pre-lowering storage levels based on mid range rainfall events and the
reduced impacts to river levels and subsequent property impacts. it is noted that predicting
rainfall intensity and location, even as events are about to occur has not been accurate,
however the Bureau of Meteorology is improving its methods.
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Smaller events

Pre-emptive releases from Wivenhoe Dam may reduce the impacts of minor gate releases
(strategies W1A to W1E in the operational procedures).

Minor gate releases may result in the closure of up to six bridges, Isolating up to 50
dwellings and Inconveniencing many more. As stated in existing flood management pians,
reteases should be managed to minimise the impacts on these residents. Over the
immediate term, Councils have requested that bridge closures be avoided over the
Christmas to New Year perlod, if at all possibie. In addition:

« There are resource implications Involved In the activation of the flood control centre.
Under flood management plans, the centre must be staffed by sultabliity qualified
officers at all times during gate releases. There are currently only four guality duty
engineers, who have staffed the flood centre for much of period since the Initial
release in October,

e Gate releases during the Christmas holiday period would result in closure of dams to
water based activities, impacting on up to 150,000 people who are expected to use
the recreational facilities over the holiday period.

The Water Grid Manager has advised Seqwater that, from a water security perspective, it
would not object to water being released from Wivenhoe and Somerset dams to 95 per cent
of storage capacity at any time untit end March 2010.

Under this recommendation, storage levels could potentially be reduced by up to about
77,250 ML. This is equivalent to the amount of water released between 13 and 16
December 2010, through a single gate.

Pre-emptive releases will be managed s0 as to minimise the likellhood of gate releases due

to small storms and local rainfall, Storage capacity will usually be reduced through a
combination of:
» Extended gate releases, especially for strategy W1C. For comparison, up to 130,000

ML/day was released during in November and mid December 2010, At this rate, the
additional releases could occur in about half a day.

¢ Ongoing gate releases of up to 30,000 ML/day, which do not isolate any residents
but can inundate some lower bridges that cause Inconvenience.

¢ Ongoing valve release of up to about 4,300 ML/day, which can be maintained
without inundate any bridges. '

Actual releases would be decided by Seqwater based on operational considerations and in
accordance with its statutory and regulatory obligations. -
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Water security Impacts

The water security impacts of releases will be zero if the dams fill over the remainder of the
wet season. Current forecasts indicate that there is a high probabiliity of this occurring:
e Heavy rainfall is forecast over the Christmas holiday period, as noted above.

e Over the remainder of the wet season, advice from the Bureau of Meteorology is
that sea surface temperatures are likely to remaln at levels typical of a La Nifia event
into the first quarter of 2011, with the majority of the models indicating the event
will gradually weaken over the coming months.

The water security impacts will be minimal, even if there were no further inflows to the
dams. Modelling indicates that the reduction would have a minimal impact on the
probability of key water Grid storages falling to 40 per cent of capacity over the next five
years. : '

North Pine and Leslie Harrison dams

North Pine and Leslie Harrlson dams do not have flood mitigation potential. Once the dams
have reached Full Supply Level, all water flows into the dam must be released to protect the
structura! safety of the dam.

Seqwater has advised that, without major releases, there are negiigible benefits to reducing
volumes stored in North Pine or Leslie Harrison dams for the purposes of reducing the
extent or duration of any downstream flooding impacts.

For North Pine Dam, there may be some operational and community benefits to minor
releases to below Full Supply Level in some circumstances. Any gate operation at North Pine
Dam results In Inundation of Youngs Crossing Road, which isolates a number of residents.
These impacts are currently belng minimised by releasing from North Pine Dam at night.
With further rainfall forecast, Seqwater may choose to reduce the level to below Full Supply
Level in order to redice the frequency of night releases or the likelihood of releases being
required during the day.

For this dam, the SEQ Water Grid Manager has advised Seqwater that, from a water éecurity
perspective, it would not object to water being released to 97.5 per cent of storage capacity
at any time until end March 2010,

For Leslie Harrison Dam, gate operations do not impact on public roads and generally only
inconvenience the general public during large flood events. There is no scope to reduce this
inconvenience through small pre-emptive releases. Accordingly, no in-principle approval be
made for pre-emptive releases from this dam.
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QWC-4

Karve Supriya

From: Waldman Karen
Sent: Friday, 24 December 2010 11:56 AM

To: Dennien Barry _
Cc: Sommer Peter; Wong Wai Tong; Bagdon Tad;_

Subject: FW: URGENT
Importance: High

Hi Barry

The QWC has considered the request by the SEQ Water Grid Manager to comment on the proposed
drawdown of?

» Wivenhoe and Somerset dams to 95% of their combined full supply level
« North Pine Dam being drawn down 10 97.5% of it's full supply level

The Commission note that the Water Grid Manager has no concerns and advises that the drawdown
will not infringe the risk criteria stipulated in the SEQ System Operating Plan or the interim
operating strategy. The Water Grid Manager has also stated that this drawdown will not impact on
their ability to meet supply obligations to the Water Grid customers. Based on this advice, the
Commission has no objection to the proposed release.

It is noted also that such releases are an operational matter for Seqwater, within the context of the
Resource Operations Plan, where there is no condition in the SEQ System Operating Plan that
regulates releases from the dams concerned.

It is however recommended that Seqwater liaise with the Department of Environment and Resource
Management to confirm their understanding of any conditions that apply, particularly in relation to
. dam safety matters.

Regards, Karen

From: Barry Dennien
Sent: Friday, 24 December 2010 10:17 AM
To: Bagdon Tad; Wong Wai Tong

Cc: Waldman Karen; spifler daniel [N
Subject: URGENT

Wiatong Tad

See attached a letter we are planning to send to Seqwater giving our permission to lower
Wivenhoe below full supply level down to 95% and North Pine to 97.5% for flood mitigation
purposes. The is only for the current wet season.

We request the QWC note this proposed strategy and reply appropriately by midday today.

We apologise in advance for the short turnaround period. Current weather events have
made us progress this issue.
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Regards

Barry Dennien

Chief Executive Officer
SEQ Water Grid Manager
Phone:

Email:
Visit: Level 15, 53 Albert Street, Brisbane
Post: PO Box 16205, City East Qld 4002
ABN: 14783 317 630

Please consider the environment before printing this emall. It takes 10 litres of water to make one sheet of A4 paper.

Thig emall, together with any attachments, is intended for the named recipient(s) onty: and may contain privileged and confidential
information. You undersland that any privilage or condidentiality attached to this messape is nol waived. lostor destroyed because you
have received this megsage in efror. i received in ermor. you are asked 10 inform the sender ag guickly 2 possible and dalete this email
and any copies of this from your compuler sysiem nelwork.

if nol an intended recipient of this email, you musl not copy. distribute or lake any action{(s) thay, relies on it any form of disclosure,
modification, distribution and/or publication of this email is also prohibited

While aif care has been aken, the SEQ Water Gritt Manager disciaims all iability for loss or damage to person of property ansing from
this message being infectad by & compuler virus or other contemination. Untess slated otherwise, this email represents only the views of
the sander and not the views of the SEQ Water Grid Manager and/or the Queensiand Government.
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Péﬁr Borrows

ooy e I
" Vo: Peter Bo
ce: Dan Spiter (A <5 Orury
Sent: Fri Dec 24 13:37:45 2010 .
Subject: '

Peter

Please see attached letter with regards lowering Wivenhoe and North Pine Dams operating levels below
full supply level to assist in flood mitigation.

" Regards

. Bal‘l"v'b’!ﬂﬂlﬁﬂ ..... e femae e e e s me omm s

Chief Executive Officer '

SEQ Water Grid Manager

Phone

Emall: .
Visit: Level 15, 53 Albert Street, Brisbane '

post: PO Box 16205, City East Qld 4002

ABN: 14783317630

Pleasa consider the envifonment before printing this ematl, it takes 10 itres of water to make one sheet of Ad paper.

“Ihix emal, togeiher with eny atisohments, is inlended for the nemed redplent{s) only; and may cortain privileged and confident!al information. You
understand {hat any priviege or confldentlality sttsched to this messege i hot walved, lost of destroyed because you have recelved this message In error, If
recalvad in eror, you sre asked {o inform the sender as quickly as possibie and delste ihjs emall end any coples of this from your compiarter systam network.
if nat an iniended recipient of this emait, you must not copy. disliibule or take any action{s) that refies on t: eny form of disclosure, modification, distrbufion
and/or publication of this emall & aiso prohibiled. : - '
While all care has been laken, the SEG Yater Grid Monager disciaims a8 liabiltty for loss or damega to person or praperty erising from this message being:
infecied by & computer vicus or othar contaminafion, Unkess staied otherwise, this emall represenis anly the views of the sender and not the views of the
BEQ Water Grid Manager and/for the Queensland Coverymend, - .

------------------------------- gafe Stamp-------------cememmem-mceserremeeen

Your Anti-virus Service scanned this email. It is safe from known viruses.
For more information regarding this service, please contact your service provider.



Trim Ref: b/mjsus
24 December 2010

Mr Peter Borrows
Chief Executive Officer
Seqwater *

PO Box 16146

City East Qid 4002

Dear Mr Borrows -

| refer to our letter of ﬁg regarding the request from Minister Stephen Robertson to consider
options to, and the benefits of releasing water from key storages In anticlpatlon of major
inflows over the coming summer period.

As you are aware, your officers have since provided advice about options and benei’its.

[ advise that, from a water securlty perspective, the SEQ Water Grid Manager hasnoin -~
principle objection to minor releases from Wivenhoe, Somerset and North Pine dams to
minimise the operational and community Impacts of gate releases. Specifically, we have no
in princlple objection to:

i :ohNIvenhoe g‘nd Somerset dams being drawn down to 95 per cent of thelr combined ﬁafl

. North Pl,ne Dam being drawn down t0 97.5 per cent of its full supply Ievel.

Any specific releases to below Full Supply Level should. be notified to myself or, if [am not
avallable, the Director of Ope rations, SEQ Water Grid Manager. "

Any releases should be managed by Seqwater ln accordance with any statutory and
regulatory obligations, such as the flood operatlons manuals and Resource Operations Plan,
We recommend that you llalse with the Department of Environment and Resource
Managemerit to conflrm any conditions that apply.

| acknowledge that these releases would have a negligible impact .on the extent and

duration of flooding during a major flood event. However, they may provide the ability to
minimise the community and operational impacts of minor releases. .
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From a water security perspective, | am advised that the Queensland Water Comm[s'sion
also does not have any objections to the proposed release. '

Please note that these arrangements are Intended to apply for the current wet season only,
taking Info account the level of storages and the rainfall forecasts over coming months. -

| am keen to continue to work with you to investigate the optimal arrangements for future
wet seasons. In particular, | am keen to work with you to further investigate options that
may reduce the frequency or duration of Intermediate level fiows {between 1,900 and
3,500 cubic metres per second). In addition, we recommend that the investigations with
the Queensland Water Comrirission to examine the opportunity of raising the full supply
level of Wivenhoe Dam for increased water supply be expanded to include options to lower
the full suppiy level for managing flood events.

- Thank you for your asslstance in this matter. If you have any questions, please do not
hesitate to contact Mr Dan Spiller, Director of Operations, by telephone on {07)

or via emall ot

Yours sincerely

I _-_,..._._.Bapry Dennien—---- -~ - PR —————— [ — [ — [N

Chief Executive Officer
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Peter Borrows

From: Peter Borrows

Sept; ' Friday, 24 December 2010 4:31 PM

To: ‘ ' : '

Ce: Jim Pruss; Rob Drury; Peter Borrows

Subject: Fw: Whvenhoe Dam levels

Attachments: .~ Seqwater letter ré Min & request on options for release of water.docx; ATT1 3094.txt
Hello Berry.

My reading of your letter is that you have no objection to Seqwater releasing water from Vﬂvenhoé!Somerset and NP
to levels befow full water supply level (FSL). As you are aware, our operating procedures are fo release to FSL.

To be clear, Is your letter dated 24 December meant to be a direction to releass to fevels below FSL for these
storages? '

Regards Peter

From: Barry Dennien [N
To: Peter Borrows; Rob Drury . .

Sent: Fr| Dec 24 14:38:32 2010

Subject: FW: Wivenhoe Dam levels

From: Barry Dennlen . . L
Sﬁﬁt:’Fﬂda 24 Dscember 2010 2:32 PM f e ———— Cm mmar e e s b b mE T 4 he e et Ama - . i s
To:
Cc: Dan Spilier

Subject: FW: Wivenhoe Dam levels

Rob
Sorry not sure what happened there.

See document with regards lowering the levels of leenhoe and North Pine Dams below full supply level
over this coming wet season to assist in flood mitigation.

Regards

Barry Dennien
Chief Executive Officer

SEQ Water Grid Manager : :
Phone
Emaill:

Vigit; Level 15, 53 Albert Street, Brisbane
Pbs‘tﬁ PO Box 16205, City East Ql_d 4002
ABN' 14783 317 630

Please conslderthe envlronment before printing this emall. It takes 10 litres of water to meke one sheet of A4 paper.
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Kelaher, Mark

From: Duty Engineer

Sent: Tuesday, 11 January 2011 10:00 AM
To: Peter Borrows
Maione :

Subject: Possible Wivenhoe Release Strategy
importance: High

Peter
Somerset/Wivenhoe

Our strategy revolves around trying 1o prevent initiation of the first fuse plug at EL 75.6m. If this happens we
will get a rapid increase of about 2,000m3/s in outflow from the dam in addition to the gate release which
could be as high as 4,500 to 5,000m3/s at the time. However, it may be that fuse plug initiation might provide
a lower outflow than increase the gate outflow to protectit. In this case, we could adopt this scenario. Siuices
have been closed at Somerset and this will result in high upstream water levels affecting Kilcoy.

1. With no further rainfall, Wivenhoe wiil get to about 74.7 m AHD and we will be trying to limit the outflow
will be about 3,700 to 4,500m3/s.

2. With 50mm rainfall in the Stanley and Upper Brisbane in the next 12 to 24 hours, we will need to
significantly increase the release via the gates to as much as 7,500 o 9,000m3/s to prevent fuse plug
initiation.

It should be noted that the flow in the lower Brisbane R in 1974 was about 9,500m3/s
Wivenhoe has lost incoming power and are on backup power and Energex are flying in personnel to rectify.
North Pine

Inflows and outflows are increasing very rapid but are still not extreme.

Terry Malone
Duty Engineer
Flood Operations Centre

Phone

Fax:

Important information: This email 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
notified that any transmission, distribution, or other use of this information is strictly prohibited. The
confidentiality attached to this email is not waived, lost or destroyed by reasons of mistaken delivery
to you. If you have received this email in error please contact the sender immediately and delete the

material from your email systern. QLD Bulk Water Supply Authority ABN75450239876 (Trading as
Seqwater).

——————————————————————————————— Safe Stamp----==----memmmmm e -
Your Anti-virus Service scanned this email. It is safe from known viruses.
For more information regarding this service, please contact your service provider
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Kelaher, Mark

Sent:  Wednesday, 12 January 2011 4:22 PM

To: [N Robert Drury

Subject: Operation of Wivenhoe Dam

Peter Baddiley (BoM) is off to the afternoon conference with the Premier to advise that the Brisbane peak is
going tc be slightly lower than the expected 5.5m.

This will be attributed to the sharp decrease in the outflow from the dam from 7,400 m3/s at 19:00 Tuesday
2011 to 2,500 m3/s at 08:00 Wednesday 12 January 2011. As a result the volume in the flood peak was very
sharp and has been attenuated with volume loss into the floodplain storage adjacent to the river.

Terry Malone

Duty Engineer
Flood Operations Centre

Phone

Fax:

Important information: This email 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
notified that any transmission, distribution, or other use of this information is strictly prohibited. The
confidentiality attached to this email is not waived, lost or destroyed by reasons of mistaken delivery
to you. If you have received this email in error please contact the sender immediately and delete the
material from your email system. QLD Bulk Water Supply Authority ABN75450239876 (Trading as
Seqwater).
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Kelaher, Mark

From: Peter Borrows
Sent: Tuesday, 18 January 2011 4:34 PM
To: Rob Drury; Duty Seq
Cc: _John Tibaldi; Jim Pruss; Terry Malone;
eter Borrows
Subject: gg*]RBVISEd Flood Operations Strategy - Lowood Pump Station at 15:30 on Tuesday 18 January

Attachments: Wivenhoe release and Issues at Lowood

FYI.

Regards, Peter.
Peter Borrows

Chief Executive Officer
Queensland Bulk Water Supply Authority trading as Seqwater

& sequater

Ph (07)
Level 3, 240 Margaret St, Brisbane City QLD 4000
PO Box 16146, City East QLD 4002

Website | www.seqwater.com.au

From: Reilly Bob
Sent: Tuesday, 18 January 2011 4:29 PM
To: Peter Borrows

Cc: Hennessy, Phil A; Allen Peter; Dennien Barry spiller daniel
Subject: RE: Revised Flood Operations Strategy - ump Station at 15:30 on Tuesday 18 January 2011
Hi Peter

| confirm my verbal approval at approximately 3 pm this afternoon as indicated in your email below.
Please note that this approval only covers the Flood Mitigation Manual-related approval, and not
any other approval that you may require from DERM.

Regards

Bob

From: Peter Borrows

Sent: Tuesday, 18 January 2011 4:18 PM

To: Reilly Bob

Cc: Hennessy, Phil A

Subject: RE: Revised Flood Operations Strategy - Lowood Pump Station at 15:30 on Tuesday 18 January 2011

Bob, this E Mail is to confirm that Seqwater requested you to approve a variation to the flood
release regime prescribed in the Flood Mitigation Manual for Wivenhoe/Somerset dams, and
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that you had verbally approved this.

| recommended this variation to enable a constant flow for the Lowood WTP off-take as we
have been having difficulties in supplying water from this off-take to the Lowood freatment
plant. The plan is to maintain the current releases for a further 12 hours to ‘stabilize’ the off
take for the treatment plant, and to then enable a reasonable ‘final close down’, to minimise
bank slump issues. This close down proposal is consistent particularly with the Brisbane City
Council request associated with concerns at Coronation Drive. | note that the WGM's letter

' to me dated 24 December 2011, advised that the WGM had no in principle objection to
Wivenhoe and Somerset dams being drawn down to 95 per cent of their combined full
supply level. -

When we verbally discussed this, we discussed a finat level of 95% FSL at Wivenhoe, and
the assumption was 100%FSL at Somerset, Please note that this scenario has now been
calculated, and the resulting FSL will be 94.6% at Wivenhoe and 97.3% at Somerset.

Could 'you please confirm your appfoval.

Thanks.

Regards, Peter.

Peter Borrows
Chief Executive Officer
Queensland Bulk Water Supply Authority trading as Seqwater

e —
Level 3, 240 Margaret 5t, Brisbane City '

PO Box 16146, City East QLD 4002
Website | www.seqwater.com.ay

From: Duty Engineer
Sent: Tuesday, 18 January 2011 3:36 PM
To: I John Tibaldi; Rob Drury; I Terry Malone; Peter
Borrows
~ Subject: Revised Flood Operations Strategy - Lowood Pump Station at 15:30 on Tuesday 18 January 2011

Rob/Peter

Revised shutdown sequence applied at 15:00 on Tuesday 18 January 2011 to accommiodate a 12 hour hold at
current gate settings (Release is 1,450 cumecs)) This will equate to a volume of 62,640 ML resulting in a lake
level of around EL 66.85 mAHD by 03:00 on Wednesday 19 January 2011. :

If release is then ramped down using 45 minute gate closure intervals the volume released is estimated to be
52,630 ML resulting in a lake level of EL 66.40 mAHD or 94.6% of capacity at 06:00 on Thursday 20 January
2011. This assumes no further runoff from rainfall and that Somerset regulator continues until Thursday
morning as well leaving, Somerset dam at EL98.75 mAHD or §7.3%

The closedown sequence could be modified, but | ah concemed we get bank slumping if we push too much
harder.
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Regards
Rob Ayre

Duty Engineer
Flood Operations Centre

Phone '
Fax:

Important information: This ernail 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 notified
that any transmission, distribution, or other use of this information is strictly prohibited. The
confidentiality attached to this email is not waived, lost or destroyed by reasons of mistaken delivery
to you. If you have received this email in error please contact the sender immediately and delete the
material from your email system. QLD Bulk Water Supply Authority ABN75450239876 (Trading as
Segwater).

-------------- =--—-—--—----—---—---5afe Stamp-------——--————-——- - semm———————
Your Anti-virus Service scanned this email: It is safe from known viruses.
For more information regarding this service, please contact your service provider.

Important information: This email 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 notified
that any transmission, distribution, or other use of this information is strictly prohibited. The
confidentiality attached to this email is not waived, lost or destroyed by reasons of mistaken delivery
to you. If you have received this email in error please contact the sender immediately and delete the
material from your email system. QLD Bulk Water Supply Authority ABN75450239876 (Trading as

Seqwater).

Think B4U Print

1 ream of paper = 6% of a tree and 5.4kg CO2 in the étmosphere

3 sheets of A4 paper = 1 litre of water

For more information regarding this service, please contact your service provider.
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Kelaher, Mark

From: Rob Drury

Sent:  Tuesday, 18 January 2011 4:29 PM

To: Peter Borrows

Ce: Jim Pruss; Duty Seq

Subject: Wivenhoe release and issues at Lowood

Peter,
Currently Wivenhoe is in the process of the closedown sequence.

The original plan was to start closing 2pm Monday 17.1.11 and shutting off early Wednesday morning. Based on BCC's
request, final closure was extended to early Thursday morning to minimise potential impacts on Coronation Drive and still
be closed well before high tides in Brisbane towards the weekend. Although this risk seems less after discussions with
BCC, however it doesn’t affect decisions from here on in.

However the Lowood WTP is running on emergency diesel pumps to supply the townships connected to the plant
{predominantly Lowood, Fernvale, Laidley and Gatton). The diesel pumps rely on accessing the water directly from the
river and as the level drops due to the reduction in Wivenhoe releases, the pumps are having difficulty. If the levei in the
river drops further, the pumps will not be able to supply water until the submersible pumps are operational. .

At this stage, it appears that if the levels remain stationary for the next 12 hours, there will be time to get the alternate
pumps operational or the diesels moved. If not, there is a real chance of loss of supply.

Hence an alternative closing strategy has been requested of the Flood Centre. The releases can be maintained as is
(1,450cumecs) until 3am tomorrow morning and then a closing sequence recommenced. See below advice from the Flood

Centre.

This however means that the level in Wivenhoe may drop to around 95% or just below. Faster closing sequences may
impact on banks. :

However, there will be a rebound in the dam level due to base flow that is hard to predict accurately but may bring the
lake up a percent or two. Also, there is some rainfall occurring around Wivenhoe this afternoon that may result in some

water entering the dam.

The consideration is then the risk to losing supply to Lowood WTP versus reducing Wivenhoe to around 95% {but with
some rebound and the chance of inflow). ‘

Reducing Wivenhoe to the lower level and still closing on Thursday morning also provides a closing time that has less
itnpact on bank stability than if it was shut down quickly.

Can you please confirm the preferred strategy?

Comments from the FOC.

Revised shutdown sequence applied at 15:00 on Tuesday 18 January 2011 to accommodate a 12 hour hold at curent gate
settings (Release is 1,450 cumecs)) This will equate to a volume of 62,640 ML resulting in a lake level of around EL 66.85
mAHD by 03:00 on Wednesday 19 January 2011.

If release Is then ramped down using 45 minute gate closure intervals the volume released is estimated to be 52,630 ML
resulting in a lake level of EL 66.40 mAHD or 94.6% of capacity at 06:00 on Thursday 20 January 2011. This assumes no
further runoff from rainfall and that Somerset regulator continues until Thursday moming as well ieaving, Somerset dam at
EL98.75 mAHD or 97.3%

The closedown sequence could be modified, but | am concemed we get bank slumping if we push too much harder.
Rob

Robert Drury :
Dam Operations Manager 6 5
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Water Delivery
Queensland Bulk Water Supp

Wivenhoe Dam, Brisbane Valley Highway, via Femnvale Q4306 Augtralia
PO Box 37, Fernvale QLD 4306
Website | www.seqwater.com.au

30/03/2011

66



Page 1 of2

“pe -2

Moore, Rhiannon

Sent: Monday, 17 January 2011 2:03 AM

To: Rob Drury; Duty Seq; Jim Pruss

Ce: ~ Peter Borrows

Subject: Fw: Cabinet in confidence - Ministerial brief - Flood event and Wivenhoe Dam

Attachments: Letter_from_Stephen_Robertson_MP_RE__Release_of Water_from_Key_Storages
[1].pdf; Letter_to_Minister_-_flood_management[1].docx; BrianCooperCV08122010.pdf;
Brian Cooper - final report.docx; Brian Cooper - final report attachment.xisx; Seqwater
Ministerial_Briefing_Note_January_17_2011_Final_Draft_for_distribution[1}.docx;
Seqwater Jan_2011_Flood_Event_Ver_1_draft_for_distribution[1).docx; FINAL
Ministerial_Brief_- Wivenhoe_OQOperations[3].docx; Talking points_Wivenhoe Dam
releases.docx

Jim, John & Rob
Please keep confidentia! 1.E don't distribute.

Rob or Jim, can you get me that letter we sent to the WGM about pre-empti\fe releases and also the Request
we received from the grid. I'd need this by 8.30 Monday.

Thanks Peter

From: Elaina Smouha

Sent: Sun Jan 16 22:13:42 2011
Subject: Cabinet in confidence - Ministerial brief - Flood event and Wivenhoe Dam

John

Attached is the Ministerial Brief and accompanying attachments for the Emergency Cabinet meeting
scheduled on 17 January 2011.

Regards
Elaina

Elaina Smouha
Director, Governance and Regulatory Compliance

Visit: Level 15, 53 Albert Street Brisbane
Post: PO Box 16205, City East QLD 4002
ABN: 14783 317 630

——————————————————————————————— Safe Stamp----—---—-—------ - m
Your Anti-virus Service scanned this email. It is safe from known viruses.
For more information regarding this service, please contact your service provider
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Important information: This email 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
notified that any transmission, distribution, or other use of this information is strictly prohibited. The
confidentiality attached to this email is not waived, lost or destroyed by reasons of mistaken delivery
to you. If you have received this email in error please contact the sender immediately and delete the
material from your email system. QLD Bulk Water Supply Authority ABN75450239876 (Trading as

Seqwater).
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CTS No. x000d10

SEQ Water Grid Manager and Seqwater
MINISTERIAL BRIEFING NOTE

Advisor ................. veenas €0k

Dated =/ /
<€ Approved €Not Approved €Noted
€ Further information required

TO: Minister for Natural Resources, Mines
and Energy and Minister for Trade MINISIEN......cvvereerrrreeinsr e
Dated !/ /
'SUBJECT: January 2011 flood event and Wivenhoe Dam
operations
REQUESTED BY

¢ The Ministers Office requested this brief by 16 January 2011.

TIMEFRAME
» Noting of this brief is required prior to the Emergency Cabmet meeting to be held on
17 January 2011.

RECOMMENDATION

It is recommended that the Minister:

* note Segwater's Ministerial briefing note setting out background information on Wivenhoe
Dam, the January 2011 flood event and Seqwater's Flood Mitigation Manual.

¢ note the advice on the benefits of pre-emptive releases from Wivenhoe Dam in response to

- the Minister's request. '

e note Mr Brian Cooper’s independent compliance review of the operation of Wivenhoe Dam
against the Flood Mitigation Manual for the January 2011 flood event.

» approve key media responses on the flood event and Wivenhoe Dam.

« approve that Mr Barry Dennien, Chief Executive Officer, SEQ Water Grid Manager, speak to
the media in accordance with the key media responses.

BACKGROUND

e From 13 December 2010 to 11 January 2011, South East Queensland experienced
unprecedented rainfall, which resulted in the January 2011 flood event. leenhoe Dam
played a significant role in mitigating the downstream flood peak.

« Attachment A contains Seqwater's Ministerial briefing note setting out background
information on Wivenhoe Dam, Wivenhoe Dam's flood mitigation and operations, Seqwater's
Flood Mitigation Manual, the regulatory context of the Flood Mitigation Manual and
Seqwater’s proposed procedure for the preparation of its comprehensive Flood Mitigation
Manual report to the Chief Executive, Departiment of Environment and Resource
Management, on Wivenhoe Dam operations for the January 2011 flood event.

» After the Wivenhoe Dam release in October 2010, by way of a letter dated 25 October 2010
at Attachment B, the Minister requested the SEQ Water Grid Manager to procure urgent
advice as to whether South East Queensland’s water security situation would provide “an
opportunity to reduce the volume stored in key dams as a means of reducing the severity,
frequency and duration of flooding in downstream areas.”

¢ The Minister aiso sought the SEQ Water Grid Manager's “confirmation that these options
would not significantly impact upon our current water security, measured as the probab.'hty of
needing to reintroduce Medium Level Restrictions over the next five to ten years.”

e As a result, the SEQ Water Grid Manager requested that Seqwater provide a report
assessing the options requested by the Minister.

File Ref:

Author Cleared by Cleared by Recommended:

Name: Barry Dennien Narme: Name: Name: John Bradiey
Paosition: Chief Executive Position: Position: Director-General, DERM
Officer, SEQ Water Grid | Tel No: Tel No: Tel Na:

Manager Nama: Name: Date:

Tel No: I Position: Position:

Date: 16 January 2011 Tel No: Tel No: 6 8
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¢ Attachment C contains the SEQ Water Grid Manager's letter to the Minister dated 24
December 2010, in response to the pre-emptive Wivenhoe Dam release advice sought,
based on Seqwater's advice. This letter stated that “Seqwater has advised that releasing
water o below Full Supply Level may provide some benefits in terms of reduced community
and operational impacts during minor inflow events, such as has occurred over the past
month. For medium and major flood events, it considers that pre-emptive releases will
provide negligible benefits...Informed by this advice, the SEQ Water Grid Manager has
advised Seqwater that, from a water security perspective, it has no in-principle objection to
minor releases from Wivenhoe, Somerset and North Pine dams fo minimise the operational
and community impacts of gate releases.”

e |t should be noted that while seeking advice from Seqwater on pre-emptive dam releases,
the SEQ Water Grid Manager continued to provide the Department of Environment and
Resource Management with progress reports.

+ On 11 January 2011, the Minister requested the SEQ Water Grid Manager to procure an
urgent independent review of Seqwater’s operation of Somerset and Wivenhoe Dams in
accordance with the Flood Mitigation Manual, for the penod 13 December 2010 to
11 January 2011.

« Mr Brian Cooper was engaged to conduct the independent review and his report and
curriculum vitae are contained in Attachment D.

« Mr Brian Cooper concludes that the “strafegies as set out in the Flood Mitigation Manual
have been followed, allowing for the discretion given to making variations in order to

" maximise flood mitigation effects. The actions taken and decisions made during the Flood
Event appear to have been prudent and appropriate in the context of the available
knowledge available tfo those responsible for flood operations and the way events unfolded.”

CURRENT ISSUES

« The purpose of this Ministerial brief is to provide the Minister with background information on
the January 2011 flood event and the operation of Wivenhoe Dam, in preparation for an
Emergency Cabinet meeting scheduled on 17 January 2011.

 This Ministerial brief provides information that may assist in responding to questions raised,
or anticipated {o be raised, by the public and media.

« Attachment E contains key media responses based on factual information from Seqwater’s
Ministeria! briefing note.

RESOURCE/IMPLEMENTATION IMPLICATIONS

» Any recommendations regarding the Flood Mitigation Manual, |mprovements to the structure
or operation of Wivenhoe Dam, resourcing etc. will arise after any relevant flood event
debriefs and Seqwater's Flood Mitigation Manuali report to the Chief Executive, Department
of Envircnment and Resource Management.

PROPOSED ACTION

s In accordance with the Flood Mitigation Manual, Seqwater will submit a comprehensive
report to the Chief Executive, Department of Environment and Resource Management,
containing details of the procedures used, the reasons for such and other pertinent
information for the operation of Wivenhoe Dam during the January 2011 flood event.

e This report is required to be submitted within six weeks of completion of the flood event.

Author Cleared by Cleared by Recommended:

Name: Barry Dennien Name: Name: Name: John Bradley

Position: Chief Executive Position: Position: Director-General, DERM

Officer, SEQ Water Grid | Tel No: Tel No: Tel No|

Manager Name; Name: Date:

Tal No: NG Position: Position:

Date: 16 January 2011 Tel No: Tef No:
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OTHER INFORMATION

Consuitation: In preparing the Ministerial briefing note at Attachment A, Seqwater
consulted with Mr Peter Allen and Mr Bob Reilly from the Office of the Water Supply
Regulator, Department of Environment and Resource Management. The SEQ Water Grid
Manager provided information on the Minister's request for advice on pre-emptive releases
from Wivenhoe Dam and the independent compliance review from Mr Brian Cooper.
Legisiation: The Flood Mitigation Manual is a requirement of, and approved by the Chief
Executive, Department of Environment and Resource Management, under the Water Supply
(Safety and Reliability} Act 2008.

Key Communication Messages: The information contained in this Ministerial brief may be
used to formulate public messaging regarding the flood event and the operation of Wivenhoe
Dam. Communicating the benefits of Wivenhoe Dam for flood mitigation may present
positive communication opportunities.

MINISTER'S COMMENTS

ATTACHMENTS
o

Attachment A: Seqwater Ministerial briefing note
Attachment B: Letter from Minister Robertson to the SEQ Water Grid Manager dated 25 October
2010 .

+ Attachment C: Letter from the SEQ Water Grid Manager to Minister Robertson dated 24 December
2010 .

« Attachment D: Flood Mitigation Manual compliance review report by Mr Brian Cooper and
curriculum vitae of Mr Brian Cooper

» Attachment E: Key media responses

File Ref:

Author Cleared by Cileared by Recommended:

Name: Barry Dennien Name: Name: : Name: John Bradley
Position: Chief Executive Pasition: Position: Director-General, DERM
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Ministerial Briefing Note
17 January 2010
Flood Event January 2011

1. BACKGROUND INFORMATION ON WIVENHOE DAM

2. WIVENHOE DAM FLOOD MITIGATION AND FLOOD OPERATIONS

2.1 What were the benefits provided by Wivenhoe Dam during the current event?

2.2 Why was Wivenhoe Dam only allowed to rise up to 191% and not 230%7

2.3  Whatis the role of the erodible fuse piug embankments?

2.4  Why weren't pre-emptive releases undertaken prior to the start of the flood
event? '

2.5 Is there a detailed record of the events associated with the current flood?

3. THE MANUAL OF OPERATIONAL PROCEDURES FOR FLOOD MITIGATION AT
WIVENHOE DAM AND SOMERSET DAM

3.1 What is the Manual of Fiood Mitigation and how was it developed?

3.2  Whatis contained in the Manual?

4. REGULATORY CONTEXT

5. SEQWATER REPORT

 1|Page
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1 BACKGROUND INFORMATION ON WIVENHOE DAM

Wivenhoe Dam was completed in 1984 and has two main functions;

e A 1,165,000 ML storage providing an urban water supply for Brisbane;

o Flood mitigation in the Brisbane River by providing a dedicated flood storage volume of
1,450,000 ML (this flood storage was increased in 2005 to 1,966,000 ML with the dam
at the point of failure).

In accordance with the Queensland Regulatory program for dam spillway upgrades, a further
upgrade of Wivenhoe Dam is scheduled to occur prior to 2035 but only for dam safety
reasons in the event of a probable maximum flood and has no impact on the current event.

Wivenhoe Dam is in excellent condition with fbur Comprehensive Dam Safety reviews
undertaken in the last 14 years, the latest in 2010.

2| Page
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2 WIVENHOE DAM FLOOD MITIGATION AND FLOOD
OPERATIONS |

2.1 What were the benefits provided by Wivenhoe Dam during the current
event?

The following graphs demonstrate the significant benefits of Wivenhoe Dam in mitigating the
current flood event, with reductions in flood peak from Wivenhoe Dam not existing of up to
2.5 metres in the City area and up to 5.5 metres in the Moggill area further upstream.

This equates to significant reduction in the potential for loss of life as well as saving in
damages in the order of up to $1.6 billion based on current damage curves. Up to 13,000
more properties would have been impacted by the event without the Dam. (Source: Flood
Damage Tables provided to Seqwater by the Brisbane City Council).

The time at which flood levels remained elevated above major levels has also been reduced
by up to 3 days by the dam. This has significant benefits to impact on the population of the
city, property damage and the recovery operation.

Depending on the nature of the event, the presence of Wivenhoe Dam could also potentially
increase flood warning times to impacted areas. How these times may have been increased
during the current event is presently difficult to quantify, but discussions will be held with
BOM on this issue at a later date.

In addition, the strategy adopted to quickly close off releases once the peak in the dam had
been reached and rain stopped falling certainly reduced the predicted flood peak by at least
one metre in the lower Brisbane River area. This was carried out because the releases had
stopped the dam from rising and careful monitoring allowed rapid reduction of releases while
ensuring fuse piug initiation did not occur.

3|Pag;
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2.2 Why was Wivenhoe Dam only allowed to rise up to 191% and not 230%7?

Wivenhoe Dam mitigates downstream flooding by storing incoming flood water during a
rainfall event and releasing these waters at a reduced flow rate downstream to reduce flood
impacts. The timing of the releases is also manipulated so that the aim is for outflows from
the dams to impact on downstream areas only after the peak inflows from the downstream
major tributaries have passed. However this aim cannot always be achieved in practice.
This is because some large floods, such as the one currently being experienced, have the
potential to overflow the dam’s flood storage compartment. Should this occur, the dam
would fail and the resulting damage and loss of life would be at least 100 to 1000

times greater than that currently being experienced.

Therefore the basis of all flood operation decision making is to ensure the dam never fails.
This is the reason that the dam’s flood storage compartment would never be intentionally

fully filled as any additionai inflows after this point would result in a dam failure. At any one
time, there will always be uncertainty about what rain is going to occur. Hence, we cannot
use all of the flood capacity as we would not be able to release sufficient water to cater for

large inflows.

2.3 What is the role of the erodibie fuse plug embankments?

Another factor that impacts on flood release decision making in large events are the levels at
which the erodible fuse plugs are triggered. The fuse plugs act as a safety valve to rapidly
increase dam ouiflows if the structural safety of the dam is in danger. Loss of one or more’
fuse plugs severely limits the ability of the dam to mitigate the effects of future flood events
that may occur prior to the fuse plug or plugs being reinstated. Reinstatement of a fuse piug
following an event would take a minimum of 4 to 6 months and would require an extended

period of relatively dry weather,

5] -
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2.4 Why weren’t pre-emptive releases undertaken prior to the start of the
flood event?

In the 25 days leading up to the current event, three flood events impacting on Wivenhoe
Dam were experienced, with gate releases being made on all but five of those days. The
total outfiow from these events was around 700,000ML.

During these events, requests were received from Councils and residents impacted by
bridge closures downstream of the dam to curtail releases as soon and as quickly as
possible. Additionally the 2 January end date of the flood evenf prior to the current event
meant that significant drain down of the dam prior to the onset of the current event that
commenced on 6 January 2011, was not possible without majdr bridge inundation
downstream of the dam and without exceeding minor flood levels in the lower Brisbane
River.

Additionally, a flood event was also experienced in October 2010 that resulted in a release
of 750,000ML from the dam. Accordingly drain down below the dam full supply level prior to
the start of the first December event would not have been possible without significant bridge
inundation and without exceeding minor flood levels (as defined by BOM and BCC) in the
lower Brisbane River. ‘

Regardiess, significant drain down prior to the current event would have had little impact on
the peak level in Wivenhoe Dam as shown in the table below. ‘The reason for this is that this
total event inflow volume of 2,600,000 ML is well in excess of the useable flood storage
combined with the available water supply storages shown in the table.

The specific impact on the Lower Brisbane River of these reduced dam levels requires the
use of a complex hydraulic model. The results of this modelling would still contain a degree
of uncertainty as illustrated by the difficulties in estimating the final flood peak in Brisbane
during the event. This is because the rapid closure of the gates after peak inflow was
achieved resulted in significant water level reductions downstream and this is difficult to
model accurately.

. 5 ] pag—e
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JANUARY 2011 FLOOD

Starting Level Peak Height Capacity -
% m AHD m AHD %
100 67.0 74.97 191
95 66.5 74.93 191
90 65.8 74.88 190
75 64.0 74.63 187
50 60.0 74.11 180

# It should be noted that the possible reductions shown above are based up a unique dual
peaked flood hydrograph with a volume of about 2,600,000 ML which occurred during this
event. A hydrograph with the same volume but a different distribution could result in a
significantly lower reduction in peak water levels.
Flood operations at the dam are also highly dependent upon the flood inflow volume and
a slight variation in the flood volume could significantly reduce the benefits associated
with draining down the dam prior to a flood event.

2.5 Is there a detailed record of the events associated with the current flood?

A preliminary report has been prepared and is attached to this briefing.

7|Page
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3 THE MANUAL OF FLOOD MITIGATION AT WIVENHOE DAM AND
SOMERSET DAM

3.1 What is the Manual of Flood Mitigation and how was it developed?

The Manual of Flood Mitigation for Wivenhoe and Somerset dams in its current form was
developed in 1892 during an extensive hydrological study of the Brisbane and Pine Rivers
catchments by DPI, Water Resources. The final reports were subject to extensive internal
review by the Water Resources Group before being reviewed by an independent review
panel comprising Professor Colin Apelt, Head of Department, Department of Civil
Engineering, University of Queensland and Mr Eric Lesleighter, Principal Hydraulic Engineer
and Chief Engineer Water Resources, Snowy Mountains Engineering Corporation.
Subsequentiy, the Manual was extensively reviewed during the Brisbane Valiey Flood
Damages Minimisation Study in 2006, with the latest comprehensive review of the Manual
undertaken in 2009, Both of these reviews have included expért review panels comprising
key stakeholders, with the most recent review involving representatives from DERM, BOM,
BCC and SunWater.

The Manual of Flood Mitigation is prepared by Seqwater as the owner of the dam and
approved and gazetted by the Chief Executive of DERM in accordance with the Water
Supply Act 2008. The manual defines flood objectives procedures; roles and responsibilities;

-and staffing and operational requirements for flood events impacting on Wivenhoe and
Somerset dams. |

3.2 What is contained in the Manual?

The primary objectives of the procedures contained in the Manual are, in order of
importance:

s 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
primarily, this involves minimising inundation of the seven bridges below the dam
upstream of Moggill);

» Retain the storage at Full Supply Level at the conclusion of the Flood Event.



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

During an event, the operation of the dam transitions between the following four operating
strategies depending of the circumstances at the time. These procedures associated with
these strategies are explained in detail in the Manual.

» Strategy W1 - Primary consideration is given to Minimising Disruption to
Downstream Rural Life.

+ Strategy W2 - Transition Phase moving from Minimiéing Disruption to Protecting
Downstream Urban Areas. ‘

e Strategy W3 — Primary consideration is to Protect of Urban Areas from Inundation.

o Strategy W4 - Primary consideration is to protecting the structural safety of the
Dam.

In addition to these strategies, historical records show that there is a significant probability of
two or more flood producing storms occurring in the Brisbane River system within a short
time of each other. Accordingly for each flood event, the aim is always to empty stored
floodwaters within seven days after the flood peak has passed through the dams.

"9|Page
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4 REGULATORY CONTEXT

Operational procedures for flood mitigation for a dam are contained in the Fiood Mitigation
Manual approved under sections 370 to 374 of the Water Supply (Safety and Reliability) Act
2008 (Water Suppiy Act). Under section 370 of the Water Supply Act, Seqwater as the
owner and operator of Wivenhoe and Somerset Dams is required to prepare a Flood
Mitigation Manual. The Chief Executive (CE) of DERM (or his delegate) approves the Flood
Mitigation Manual, and the approval is notified in the Queensland Government Gazette.
Approval can be for a period of up to five years, after which the approval needs to be
renewed. There are no decision-making criteria specified in the Water Supply Act for the CE
to take into account when approving the Flood Mitigation Manual.

The Fiood Mitigation Manual requires, amongst other matters: -

1. Flood operations to be conducted in accordance with manual's provisions, unless
Seqwater considers that it is necessary to depart from the procedures of the Flood
Mitigation Manual to meet the flood mitigation objectives of the Flood Mitigation Manual.
The Flood Mitigation Manual sets out a consultation and approval process through
Seqwater’s Chair and the CE for departures from the Flood Mitigation Manual. This
discretion was not exercised in the January 2011 flood event.

2. Flood operations to be under the control of CE-approved engineers (who are highly
qualified and experienced)

3. Annual reporting on the preparedness and status of the flood control system for flood

operations, and the training of the personnel who manage the flood events.

Reporting on the flood operations during flood events.

5. Reviews after flood events such as the January 2011 everit, and a Seqwater report
containing details of the procedures used, the reasons for such and other pertinent
information. Seqwater must forward this report to the CE within six weeks of the
completion of a flood event.

>

Section 374 of the Water Supply Act protects the CE and Segqwater from liability for
complying with the Fiood Mitigation Manual. It states:

(1) The chief executive or a member of the council does not incur civil liability for an act
done, or omission made, honestly and without negligence under this part.

{2) An owner of a dam who observes the operational procedures in a flood mitigation
manual, approved by the chief executive, for the dam does not incur civil liability for
an act done, or omission made, honestly and without negligence in observing the
procedures.

During November 2010, Commonwealth, State and local government agencies developed a
Protocol for Communication of Flooding Information for the Brisbane River Catchment —
including Floodwater Releases from Wivenhoe and Somerset Dams 10 “ensure the provision
of consistent and robust information to the community”. This is separate from the Flood
Mitigation Manual, is not legally binding and is not subject to regulatory approval/review.

Some DERM staff, because of their specialist skills, work in the Flood Operations Centre
that Seqwater activates to manage such events in accordance with the Flood Mitigation
Manual. The Flood Operations Centre is not involved in any of the regulatory decisions
concerning the dams or are members of the Office of the Water Supply Regulator,
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Department of Environment and Resource Management, which undertakes the CE's
regulatory functions.
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5 SEQWATER REPORT

It is recommended that the process and content for reports required for this event be:

* [n the short term, utilise this report attached to this briefing note as the basis for

communications and discussion.
"s Prepare any Interim Reborts as agreed o provide inforrﬁation and input as required.

+ Seqwater prepare a Comprehensive Report as per the existing regulatory
requirements of the Act and the gazetted manual and any requirements of the Dam
Safety Regulator. This would be done within 6 weeks of the closure of the current
event as per the manual. This timeframe is subject to any new mobilisation of the
Flood Operations Centre. The Tabile of Contents would include:

= Introduction |

* Flood Event Summary

» Mobilisation and Staffing

= Event Rainfall

» Inflow and Release Details

= Data Collection System Performance

= Data Analysis Performance

=  Communication

» Flood Management Strategies and Manual Compliance

= Improvements in data collection systems, practices and processes.

= improvements by interacting agencies

= Review of factors impacting on the proteétion of urban areas

* Recommendations & Conclusions

+ The report would then be reviewed by the Dam Safety Regulator in conjunction with
any peér review they require. The review should cover:

= Were the provisions of the manual complied with?

* What improvements to either facilities e.g. stream gauges, or work
practices, are desirable to improve Sewater's ability to predict inflows
into the dams.

* Are improvementis to either Seqwater's facilities or work practices
desirable to improve Seqwater's ability to manage events? For
example, investigations to raise the dam to improve its flood storage
capacity, If so, what are they and their implications

12| Page
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Are changes to the facilities or work practices of other organisations
desirable to improve Seqwater's abilities to manage these events?
whether it is worth investigating increasing the fiood capacity of
Wivenhoe '

whether the Brisbane River crossings which act, under some situations
as a constraint on the releases from Wivenhoe, should be replaced by
bridges. For example if the smallest could pass , for example, 2,500
cumecs, then this could enable higher releases under some
circumstances.

Whether the policy of draining the flood compartment within 7 days
should be modified.

Given the manual's order of priorities i.e. protection of the dam etc, are
any changes in the flood release strategies for either dam desirable? If
so, what are they, and their implications |

Based on this review, a review of the Manual of Operational Procedures for Flood

Mitigation at Wivenhoe Dam and Somerset Dam would occur utilising an expert

panel of review including representatives of DERM, Seqwater, BoM, affected Local

Governments and other stakeholders as necessary.
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1 INTRODUCTION

Wivenhoe Dam was constructed by the Queensland Government between 1977 and 1884. The
dam is a 56 m AHD high and 2.3 kilometre long earth and rock embankment separated into two
parts by a concrete gravity spillway. The spillway is controlled by 5 radial gates, each 12.0 metres
wide by 16.0 m AHD high. Two saddle dam embankments are located on the left side of the
reservoir.

The dam spillway capacity was upgraded in 2005. This was done primarily through the
construction of a 164 metre wide secondary spillway through the right abutment of the existing
dam. This spillway contains three erodible earth fill fuse plug embankments that are initiated at
different dam levels in excess of EL 75.6.

The dam has two main functions by providing:

+ A 1,165,000 ML storage at full supply ievel {(FSL EL 67.0) providing an urban water
supply for Brisbane and surrounding areas;

» Flood mitigation in the Brisbane River by providing a dedicated flood storage volume
of 1,450,000 ML up to EL77 (this fiood level was increased as part the 2005 upgrade
o allow a water level of ELBOm and a temporary flood storage volume of 1,966,000
ML with all fuse plugs initiated and the dam at the point of failure).

The dam has an EXTREME hazard classification under ANCOLD guidelines because of the
significant development downstream in the Brisbane and Ipswich metropolitan areas, with the
population at risk in the event of a dam failure numbering in the hundreds of thousands.

In accordance with the Queensland Regulatory program for dam spillway upgrades, a further
upgrade of Wivenhoe Dam for dam safety reasons only is scheduled to occur prior to 2035 to
enable the dam to safely pass the Probable Maximum Flood. This work will involve the
reconstruction of Saddle Dam 2 as a fuse plug spillway. '

Wivenhoe Dam is in excelient condition. Comprehensive Dam Safety reviews undertaken in
accordance with ANCOLD guidelines have been undertaken in 1997 (Gutteridge, Haskins & Davey
Pty Ltd), 2003 (Wivenhoe Alliance), 2006 (NSW Department of Commerce), 2009 (GHD) and
September 2010 (Seqwater). The reports concluded that the design of the dam is in accordance
with modern day standards and that there are no significant outsténding design or construction
issues that require investigation.
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2 WIVENHOE DAM FLOOD MITIGATION AND FLOOD
OPERATIONS

2.1 Flood Mitigation

The Brisbane River catchment coveré an area of approximately 14,000 square kilometres of which
about half is below Wivenhoe Dam. Maximum overall flood mitigation effect is achieved by
operating Wivenhoe Dam in conjunction with Somerset Dam. Although Somerset and Wivenhoe
Dam reduce flooding in Brisbane City, major flooding can still occur. The Lockyer-Laidley Valley
drains into the Brisbane River through Lockyer Creek that enters the Brisbane River just
downstream of Wivenhoe Dam near Lowood. Another major tributary, the Bremer River, flows into
the Brisbane River at Moggill. Wivenhoe Dam has no control over inflows into the Brisbane River
from both these major tributaries.

Wivenhoe Dam mitigates downstream flooding by storing incoming flood water during a rainfall
event and releasing these waters at a reduced flow rate downstream to minimise flood impacts.
The timing of the releases is also manipulated so that the aim is for outflows from the dams to
impact on downstream areas only after the peak inflows from the downstream major tributaries
have passed. However, this aim cannot always be achieved in practice. This is because some
large floods, such as the one currently being experienced, have the potential to overflow the dam’s
flood storage compartment. Should this occur, the dam would fail and the resulting damage
and loss of life would be at least 100 to 1000 times greater than that currently being
experienced.

Therefore the basis of all flood operation decision making is to ensure the dam never fails.
This is the reason that the dam’s flood storage compartment would never be intentionally
fully filled as additional inflows after this point would result in a dam failure. Similarly, there
will be uncertainty on future rainfall that could occur which could not be releases if there
was insufficient flood storage which could not be stored or released.

Another factor that impacts on flood release decision making in large events are the levels at which
the erodible fuse plugs are triggered. Loss of one or more fuse plugs severely limits the ability of
the dam to mitigate the effects of future flood events that may occur prior to the fuse plug or plugs
being reinstated. Reinstatement of a fuse plug following an évent wouid take a minimum of 4t0 6
months and would require an extended period of relatively dry weather.
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2.2 Flood Operations

A real time flood monitoring and forecasting system has been established in the Wivenhoe and
Somerset Dam catchments. This system employs radio telemetry to collect, transmit and receive
rainfall and stream flow information. The system consists of around 230 field stations that
automatically record rainfall and/or river heights at selected locations in the dam catchments. Most
of these field stations are owned by Seqwater with the remainder beionging to other agencies.

The rainfall and river height data is transmitted to Seqwater's Flood Operations Centre in real time.
Once 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 is a suite of hydrologic
computer programs that utilise the real time data to assist in the operation of the dams during flood
events.

Seqwater engineers use the RTFM for flood monitoring and forecasting during flood events to
operate the dams in accordance with a Manual of Flood Mitigation (the origin of and objectives and
procedures contained in the Manual of Flood Mitigation are explained in the following section of
this document). Releases of water from the dams are optimised to minimise the impacts of
flooding in accordance with the objectives and procedures contained in a Manual of Flood
Mitigation.

The RTFM and data collection network performed well During the January 2011 event, with no
failures experienced that compromised the ability of Seqwater to operate the dam.
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3 MANUAL OF FLOOD MITIGATION FOR WIVENHOE AND
SOMERSET DAMS

The Manual of Flood Mitigation for Wivenhoe and Somerset Dams, in its current form, was
developed in 1892 during an extensive hydrological study of the Brisbane and Pine Rivers
catchments by DPI, Water Resources. The final reports were subject to extensive internal review
by the Water Resources Group before being reviewed by an independent review panel comprising
Professor Colin Apelt, Head of Department, Department of Civil Engineering, University of
Queensland and Mr Eric Lesleighter, Principal Hydraulic Engineer and Chief Engineer Water
Resources, Snowy Mountains Engineering Corporation.

Subsequently, the Manual was extensively reviewed during the Brisbane Valiey Flood Damages
Minimisation Study in 2006, with the latest comprehensive review of the Manual undertaken in
2009. Both of these reviews have included expert review panels comprising key stakeholders, with
the most recent review involving representatives from DERM, BOM, BCC and SunWater.

The Manual of Flood Mitigation is prepared by Seqwater as the owner of the dam and approved
and gazetted by the Chief Executive of DERM in accordance with the Water Supply Act 2008. The
manual defines flood objectives procedures; roles and responsibilities; and staffing and operationai
requirements for flood events impacting on Wivenhoe and Somerset dams.

The primary objectives of the procedures contained in the flood manual are, in order of importance:

» Ensure the structural safety of the dams;

* Provide optimum protection of urbanised arees from inundation;

« Minimise disruption to rural life in the valleys of the Brisbane and Stanley Rivers primarily,
this involves minimising inundation of the seven bridges below the dam upstream of
Moggill);

e Retain the storage at Full Supply Level at the conclusion of the Flood Event.

« Minimise impacts to riparian flora and fauna during the drain down phase of the Flood
Event, ‘

During an event, the operation of the dam transitions between the following four operating
strategies depending of the circumstances at the time. These procedures associated with these
strategies are explained in detail in the Manual.
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« Strategy W1 — Primary consideration is given to Minimising Disruption to Downstream
Rural Life. Under this strategy, the predicted water level is below 68.50 m AHD and the
maximum release is 1,900m3/s.

o Strategy W2 - Transition Phase moving from Minimising Disruption to Protecting
Downstream Urban Areas. Under this strategy, the water level is predicted to be between
68.5 and 74.0 m AHD and the maximum release is less than 3,500m3/s.

» Strategy W3 — Primary consideration is to Protect of Urban Areas from Inundation. Under
this strategy, the water level is predicted to be between 68.5 and 74.0 m AHD but the
maximum release is less than 4,000m3/s. '

» Strategy W4 — Primary consideration is to protecting the structural safety of the Dam.
Under this strategy, the water level is predicted to exceed 74.0 m AHD and there is no limit
to the maximum release. Consideration is given to managing fiood releases to avoid fuse
plug initiation if at all possible as this would compromise flood mitigation capacity in the
short to medium term.

In addition to these strategies, historical records show that there is a significant probability of two or
more flood producing storms occurring in the Brisbane River system within a short time of each
other. Accordingly for each flood event, the aim is always to empty stored floodwaters within
seven days after the flood peak has passed through the dams.
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4 JANUARY 2011 FLOOD EVENT

4.1 Background

In the 25 days leading up to the current event, three flood events impacting on Wivenhoe Dam
were experienced, with gate releases being made on all but five of those days. The total outflow
from these events was around 700,000ML. The details of these events are as foliows:

EVENT EVENT START EVENT END VOLUME
DATE DATE RELEASED
(ML)
13/12/2010 16/12/2010 70,000
2 17/12/2010 24/12/2010 150,000
3 28/12/2010 02/01/2010 470,000

- During these events, requests were received from Councils and residents impacted by bridge
closures downstream of the dam to curtail releases as soon and as quickly as possible.
Additionally the 2 January end date of the flood event prior to the current event meant that
significant drain down of the dam prior to the onset of the current event that commenced on 6
January 2011, was not possible without major bridge inundation downstream of the dam and
without exceeding minor fiood levels in the lower Brisbane River. .

Additionally, a flood eveht was also experienced in October 2010 that resulted in a release of
750,000ML from the dam. Accordingly drain down below the dam full supply level prior to the start
of the first December event wouid not have been possible without significant bridge inundation and
without exceeding minor flood levels (as defined by BOM and BCC) in the lower Brisbane River.

Regardless, significant drain down prior to the current event wouid have had littie impact on the
peak level in Wivenhoe Dam as shown in the table below. The reason for this is that this total
event inflow volume of 2,600,000 ML is well in excess of the useable flood storage combined with
the available water supply storages shown in the tabie.

The specific impact on the Lower Brisbane River of these reduced dam levels requires the use of a
complex hydraulic model. The results of this modelling would still contain a degree of uncertainty
as illustrated by the difficulties in estimating the final flood peak in Brisbane during the event. This
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is because the rapid closure of the gates after peak inflow was achieved resulted in significant

water level reductions downstream and this is difficult to model accurately.

JANUARY 2011 FLOOD
Starting Level Peak Height ' Capacity
% m AHD m AHD %
100 67.0 74.97 191
85 66.5 74,93 191
.90 65.8 74.88 180
75 64.0 74.863 187
50 60.0 74.11 180

# It should be noted that the possible reductions shown above are based on a dual peaked flood
hydrograph with a volume of about 2,600,000 ML which occurred during this event. A
hydrograph with the same volume but a different disfribution could result in a significantly lower
reduction in peak water levels. '

Flood operations at the dam are also highly dependent upon the flood inflow volume and a
slight variation in the flood volume could significantly reduce the benefits associated with
draining down the dam prior to a flood event. '

4.2 Event Decision Making

The following table contains a summary of the key decisions poinfs associated with the current

event. As at 16 January 2011, the event remains in progress.

DATE AND TIME

FLOOD EVENT MILESTONE

07:00 06/01/2011
(Thursday)

Rainfall is experienced in the dam catchments that wilt result in flood
releases, however Wivenhoe releases are delayed for 24 hours to allow
Lockyer Creek flood flows to pass downstream and prevent the isolation of
the community dependent of Burtons Bridge. The forecast is for 150mm
over the next 24 hours.

15:00 07/01/2011
(Friday)

Wivenhoe releases commence, with operational strategy W1 in use.
Rainfall for the next four days is estimated to be between 140mm and
300mm, with a forecast for rain easing on Tuesday 11 January 2011. All
bridges downstream of the dam with the exception of Fernvale Bridge and
Mt Crosby Weir Bridge are expected to be inundated for a number of days.
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06:00 09/01/2011
(Sunday)

Moderate to heavy rain periods forecast until Tuesday, but both Wivenhoe
and Somerset dam levels were falling slowly, with Somerset at 1.27 m
AHD above FSL and Wivenhoe 1.58 m AHD above FSL.

15:30 09/01/2011
(Sunday)

Following significant rain during the day a meeting of Duty Engineers is
held. The QPF issued at 16:00 indicates 50mm to 80mm over the next 24
hours. Based on this forecast, it is anticipated that dam levels can be held
to a maximum of 3.50 m AHD above FSL in Somerset and 5.5 m AHD
above FSL in Wivenhoe. However, by 19:00 it was apparent that both
Fernvale Bridge and Mt Crosby Weir Bridge would be inundated by the
combined dam releases and Lockyer Creek flows and that the operational
strategy had progressed to W2.

06:30 10/01/2011
(Monday)

Rainfall continued during the night and based on rainfall on the ground it
was apparent the operational strategy had progressed to W3.

06:30 10/01/2011
(Monday)

Rainfall continued during the day but based on rainfall on the ground,
operational strategy W3 remained in use. However it was apparent that
any further heavy rain would result in progression of the operational
strategy fo W4.

08:00 11/01/2011
(Tuesday)

Rainfall continued during the night with isolated heavy falis in the
Wivenhoe Dam catchment area and based on rainfall on the ground it was
apparent the operational strategy would soon progress to W4 with
Wivenhoe Dam exceeding 8.00 m AHD above FSL. The objective now
was to limit outflows and subsequent flood damage to urban areas, while
ensuring the structural safety of the dam. -

11:00 11/01/2011
(Tuesday)

Rapid inflows were experienced in Wivenhoe Dam, with the dam rising
almost a metre in eight hours. Releases were increased until the dam
level stabilised in accordance with Strategy W4. Computer modeis were
not reflecting actual dam inflows due to intense point rainfalls in the
immediate catchment around the dam. Falls are estimated to be similar to
those experienced at both Toowoomba and Upper Lockyer the previous
day and are falling outside and between existing rain gauges.

21:00 11/01/2011
(Tuesday)

Wivenhoe Dam peaked. Peak release of 7450 cumecs with a ievel of 0.7
metres below fuse plug trigger.
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4.3 Flood Mitigation Benefits of Wivenhoe Dam

The following graphs demonstrate the significant benefits of Wivenhoe Dam in mitigating
the current flood event, with reductions in flood peak of up to 2.5 metres in the City area
and up to 5.5 metres in the Moggill area further upstream.

This equates to significant reduction in the potential for loss of life as well as saving in
damages in the order of up to $1.6 billion based on current damage curves. Up to 13,000
more properties would have been impacted by the event without the Dam.

The time at which flood levels remained elevated above major leveis has also been reduced
by up to 3 days by the dam. This has significant benefits to impact on the population of the
city, property damage and the recovery operation.

JANUARY 2011 BRISBANE FLOOD
Assessment of Flood Levels at Brisbane City

& - - R - . - -

&

RN water

4¢
3.
2 o ki
% ¥
. Jan201° Fisda Lever {I_Lu ( \
mem-m- L@ 207 Fool cevs Janoon Uovennoe Dam
L --eewe 02n 2611 Ficod Levet/hoa Somerset sn3 Whvenhoe Deme
] —— L ae Leve .
b Fio 24 weve. IH I,f
iz Fiaoa Leve
[ R e e e . e [ — = o . I R ¥LI1
2.9 W3 I 30591 15013

95



49 . .water

JANUARY 2011 FLOOD EVENT

JANUARY 2011 BRISBANE FLOOD
Assessment of Fiood Levels at Moggill

9

coawater

26 4

o mﬂﬂlﬂu ﬂmmﬂ.ﬂm Luml I.L[IHI
}ﬂﬁ%ﬁmmﬂ U

i

Helght (m AMD}
&
e
—
.
=
—y
'
Er
-
f=
. Ko
,
Pl
oy

\{ '{
1t Flaod ceva {{ i{
- %17 Ficoo Leves Jalno st <veanse Lem II I
SEn 2011 FIood Level tvihadi SCMersel and <5y, annoe Jems II I[
m— L hnar Fisto wevel [['[ II

Lioterate FIaoe Lave! .L'['L

igar Fagg L eve: "1
G —r v r "
HeX ] 10t 20117 tEOT T 4Tt 1361

The strategy adopted to quickly close off releases once the peak in the dam had been
reached and rain stopped falling certainly reduced the predicted flood peak by at least one
metre in the lower Brisbane River area. This was carried out because the releases had
stopped the dam from rising and careful monitoring allowed rapid reduction of releases
while ensuring fuse plug initiation did not occur.

This notion is supported by BOM.

96



JANUARY 2011 FLOOD EVENT &Y scawater

5 EVENT REVIEW

Under the Manual of Operational Procedures for Flood Mitigation at Wivenhoe Dam and Somerset
Dam that are approved and gazetted by the Department of Environment and Resource
Management, there is a regulatory requirement that a report must be prepared as per the below
wording:

“Seqwater must prepare a report after each Flood Event. The report must contain details of the
procedures used, the reasons therefore and other pertinent information. Seqwater must forward
the report to the Chief Executive within six weeks of the completion of the Flood Event.”

Such a report was prepared for the flood events of February and March 2010 and copies are
available. A copy of the Table of Contents of that report is included as Appendix 1. For this event,
the report would be a comprehensive summary of all procedures, actions, outcomes and
processes during the event.

It is recommended that the process and content for reports required for this event be:

= In the short term, utilise this report attached to this briefing note as the basis for

~ communications and discussion.

« Prepare any Interim Reporis as agreed to provide information and input as required.

» Seqwater prepare a Combrehensive Report as per the exi'sting regulatory requirements of
the Act and the gazetted manual and any requirements of the Dam Safety Regulator. This
would be done within 6 weeks of the closure of the current event as per the manual. This
timeframe is subject to any new mobilisation of the Flood Opei'ations Centre. The Table of
Contents would include:

= Introduction

* Flood Event Summary

= Mobilisation and Staffing

« Event Rainfall

* Inflow and Release Details

» Data Collection System Performance

» Data Analysis Performance

=  Communication

* Flood Management Strategies and Manual Compiiance
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Improvements in data collection systems, practices and processes.
improvements by interacting agencies

Review of factors impacting on the protection of urban areas
Recommendations & Conclusions

The report would then be reviewed by the Dam Safety Regulator in conjunction with any

peer review they require. The review should cover:

Were the provisions of the manual complied With?

What improvements to either facilities e.g. stream gauges, or work practices,
are desirable to improve Sewater’s ability to predict infiows into the dams.
Are improvements to either Seqwater's facilities or work practices desirable
to improve Seqwater's ability to manage events? For example, investigations
to raise the dam to improve its flood storage capacity, If so, what are they
and their implications.

Are changes to the facilities or work practices of other organisations
desirable to improve Seqwater's abilities to manage these events?

whether it is worth investigating increasing the flood capacity of Wivenhoe
whether the Brisbane River crossings which act, under some situations as a
constraint on the releases from Wivenhoe, should be replaced by bridges.
For example if the smallest could pass , for example, 2,500 cumecs, then
this could enable higher releases under some circumstances.

Whether the policy of draining the flood compartment within 7 days shouid be
modified.

Given the manual's order of priorities i.e. protection of the dam etc, are any
changes in the flood release strategies for either dam desirable? If so, what
are they, and their implications

Based on this review, a review of the Manual of Operational Procedures for Flood

Mitigation at Wivenhoe Dam and Somerset Dam would occur utilising an expert panel of

review including representatives of DERM, Seqwater, BoM, affected Local Governments

and other stakeholders as necessary.
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TRIM ref: D/10/7953
24 December 2010

Hon Stephen Robertson MP

Minister for Natural Resources, Mines and Energy
and Minister for Trade ' ‘
PO Box 15216

. Brisbane Qld 4001

Dear Minister

| am pleased to respond to your letter of 25 October 2010 regarding options to and benefits
of releasing water from key storages in anticipation of major inflows over the current wet
season. Our advice follows, based on discussions with Seqwater.

Only four of the dams in South East Queensland region are gated, with the ability to release
significant amounts of water in anticipation of major inflows. These are Wivenhoe,
Somerset, North Pine and Leslie Harrison dams.

Detailed operational procedures have been approved for each of the gated dams. The dams
will continue to be operated in accordance with these procedures. These procedures
generally relate to the management of the dams and should be managed above Full Supply
Level. This advice relates to the water security aspect of the management of the dams
below Full Supply Level. '

Based on information currently available, Seqwater has advised that releasing water to
below Full Supply Level may provide some benefits in terms of reduced community and
operational impacts during minor inflow events, such as has occurred over the past month.
For medium and major flood events, it considers that pre-emptive releases will provide
negligible benefits. ' :

Informed by this advice, the SEQ Water Grid Manager has advised Seqwater that, from a
water security perspective, it has no in-principle objection to minor releases from
Wivenhoe, Somerset and North Pine dams to minimise the operational and community
impacts of gate releases. Specifically, it has advised that it has no in-principle objection to:

o Wivenhoe and Somerset dams being drawn down to 95 per cent of their combined

Full Supply Level _
» North Pine Dam being drawn down to 97.5 per cent of its Full Supply Level.
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The SEQ Water Grid Manager has assessed the water security implications of the release to
be negligible, having no impact on our ability to meet the risk criteria specified in the System
Operating Plan or our ability to meet our supply obligations to Grid Customers. From a
water security perspective, the Queensland Water Commission has also confirmed that it
does not have any objections to the potential release.

Please note that these arranges are intended to apply for the current wet season only,
taking into account the level of storages and the rainfall forecasts over coming months.

For future wet seasons, the SEQ Water Grid Manager will continue to work with Seqwater to
investigate the optimal arrangements. [n particular, we propose to further investigate
options that may reduce the frequency or duration of intermediate level flows (between
1,900 and 3,500 cubic metres per second). In addition, we recommend that the
investigations with the Queensland Water Commission to examine the opportunity of
raising the full supply level of Wivenhoe Dam for water supply be expanded to include
options involving the release of the additional water once major inflows are forecast.

| trust that this advice is sufficient. If you have any questions, please do not hesitate to
contact Mr Dan Spiller, Director Gperations, by telephone on [ llor by email on

Yours sincerely

Gary Humphrys
Chair
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ATTACHMENT
Wivenhoe and Somerset dams

Wivenhoe Dam can store up to 1.15 million litres (ML) of drinking water. In addition, it has
the capacity to store an additional 1.45 ML of flood water.

While large, the flood compartment can be filled within days. For example, following heavy
rainfall in October 2010 Wivenhoe Dam received inflows equivalent to almost half of the
flood storage compartment capacity in just a few days.

Several factors influence flood release strategies for Wivenhoe and Somerset dams.

First, rain events that have caused flooding have historically been prolonged events over
several days, often with a second event occurring several days to a week after the first. As a
result, the operational procedures for the dam are designed to ensure that all water held in
the flood compartments is released within seven days of a rain event, ensuring that the
flood compartment is available for any future inflows.

Secondly, the dam only controls flood waters from part of the Brisbane River catchment
area. About 50 per cent of the catchment area of the Brisbane River is upstream of the
Wivenhoe Dam wall, and can be potentially controlied by it. No flood mitigation structures
exist for most of the potential run-off from the other 50 per cent of the catchment area.

Third, the Bureau of Meteorology has had limited success in plotting rainfall distribution
accurately to assess where most flooding risk lies above or below the dam wall. Historical
floods have demonstrated that flooding can occur from both. For example, the 1974 flood
flows primarily occurred below the dam wall whilst the 1890’s event occurred above the
dam wall. As a result, when releasing water from Wivenhoe Dam it is very important to
predict and monitor below the dam wall flows so as to understand combined river flows
that cause flood impacts.

Taking these factors into account, the flood release strategy for Wivenhoe and Somerset
dams has a hierarchy of objectives:

Ensure the structural safety of the dam

Provide optimum protection of urbanised areas from inundation

Miriimise disruption to rural life

Retain full supply level after a flood event

Minimise impacts to flora and fauna during the drain down phase.

Within this framework, flood releases from Wivenhoe Dam typically fall into two categories
of flood events based on the impact they cause when combined with below the dam wall-
catchment runoff: : '
e larger events typically involving combined river flows greater than 3,500 cubic
meters per second measured at Moggill. These events would have flood impacts on
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urban areas in Brisbane. This scale of release has not been required since Wivenhoe
Dam was completed.

e Smaller events with combined river flows of less than 1,900 cubic meters per second
measured at the Mt Crosby weir which can inundate up to seven rural bridges
isolating up to 50 households and causing inconvenience to many more. There has
been six of these events since 1984, when Wivenhoe Dam was completed:

Our assessment of the benefits of lowering dam storage levels to reduce flooding impacts is
below for these two event types, '

Large events

Seqwater has advised that releases of greater than 3,500 cubic metres per second (m3/s)
from Wivenhoe Dam are likely to impact on urban areas in Brisbane. Events of this nature
have not been experienced since Wivenhoe Dam was completed in 1984.

Seqwater has advised that:
e pre-emptive releases are likely to have negligible impacts on the extent of these

impacts

e any impacts would require releases of at least 250,000 ML. This is equivalent to a
release of about 16 per cent of the combined storage capacity of Wivenhoe and
Somerset dams.

A pre-emptive release of this scale is not recommended, based on information currently
available. The potential water security impacts are considered to be more significant than
the negligible benefits. These potential security impacts include costs associated with the
earlier or avoidable operation of the desalination facility at capacity, as well as the increased
probability of triggering the implementation of a drought response plan.

More detailed investigation of opportunities to actively manage flood storage is
recommended, including options to increase flood supply level on a temporary basis. These
investigations need to be led by Seqwater, and invoive the Bureau of Meterology, Councils
and the SEQ Water Grid Manager. »

In particular, t has been identified that it is worth investigating the impacts on downstream
flooding for intermediate level flows (flows between 1900 and 3500 cm®/s).

Seqwater will undertake extensive investigations for the Queensland Water Commission in
early 2011 to examine the opportunity of raising the full supply level of Wivenhoe Dam for
water supply. We will recommended that the scope of this work be widened to consider
the benefits of pre-lowering storage levels based on mid range rainfall events and the
reduced impacts to river levels and subsequent property impacts. It is noted that predicting
rainfall intensity and location, even as events are about to occur has not been accurate,
however the Bureau of Meteorology is improving its methods.
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Smaller events

Pre-emptive releases from Wivenhoe Dam may reduce the impacts of minor gate releases
(strategies W1A to W1E in the operational procedures).

Minor gate releases may result in the closure of up to six bridges, isolating up to 50
dwellings and inconveniencing many more, As stated in existing flood management plans,
releases should be managed to minimise the impacts on these residents. Over the
immediate term, Councils have requested that bridge closures be avoided over the
Christmas to New Year period, if at all possible. In addition:

* There are resource implications involved in the activation of the flood control centre.

Under flood management plans, the centre must be staffed by suitability qualified
officers at all times during gate releases. There are currently only four quality duty
engineers, who have staffed the flood centre for much of period since the initial
release in October. '

e Gate releases during the Christmas holiday period would result in closure of dams to
water based activities, impacting on up to 150,000 people who are expected to use
the recreational facilities over the holiday period.

The Water Grid Manager has advised Seqwater that, from a water security perspective, it
would not object to water being released from Wivenhoe and Somerset dams to 95 per cent
of storage capacity at any time until end March 2010.

Under this recommendation, storage levels could potentially be reduced by up to about
77,250 ML. This is equivalent to the amount of water released between 13 and 16
December 2010, through a single gate.

Pre-emptive releases will be managed so as to minimise the likelthood of gate releases due
to small storms and local rainfall. Storage capacity will usually be reduced through a
combination of: _

e Extended gate releases, especially for strategy W1C. For comparison, up to 130,000

ML/day was released during in November and mid December 2010. At this rate, the
additional releases could occur in about half a day.

* Ongoing gate releases of up to 30,000 ML/day, which do not isolate any residents
but can inundate some lower bridges that cause inconvenience.

& Ongoing valve release of up to about 4,300 ML/day, which can be maintained
without inundate any bridges.

Actual releases would be decided by Seqwater based on operational considerations and in
accordance with its statutory and regulatory obligations.
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Water security impacts

The water security impacts of releases will be zero if the dams fill over the remainder of the
wet season. Current forecasts indicate that there is a high probability of this occurring:
e Heavy rainfall is forecast over the Christmas holiday period, as noted above.

e Over the remainder of the wet season, advice from the Bureau of Meteorology is
‘that sea surface temperatures are likely to remain at levels typical of a La Nifia event
into the first quarter of 2011, with the majority of the models indicating the event
will gradually' weaken over the coming months.

The water security impacts will be minimal, even if there were no further inflows to the
dams. Modelling indicates that the reduction would have a minimal impact on the
probability of key water Grid storages falling to 40 per cent of capacity over the next five
years.

North Pine and Leslie Harrison dams

North Pine and Leslie Harrison dams do not have flood mitigation potential. Once the dams
have reached Full Supply Level, all water flows into the dam must be released to protect the
structural safety of the dam.

Seqwater has advised that, without major releases, there are negligible benefits to reducing
volumes stored in North Pine or Leslie Harrison dams for the purposes of reducing the
extent or duration of any downstream flooding impacts. '

For North Pine Dam, there may be some operational and community benefits to minor
releases to below Full Supply Level in some circumstances. Any gate operation at North Pine
Dam results in inundation of Youngs Crossing Road, which isolates a number of residents.
These impacts are currently being minimised by releasing from North Pine Dam at night.
With further rainfall forecast, Seqwater may choose to reduce the level to below Full Supply
Level in order to reduce the frequency of night releases or the likelihood of releases being
required during the day. '

For this dam, the SEQ Water Grid Manager has advised Seqwater that, from a water security
perspective, it would not object to water being released to 97.5 per cent of storage capacity
at any time until end March 2010.

For Leslie Harrison Dam, gate operations do not impact on public roads and generally only
inconvenience the general public during large flood events. There is no scope to reduce this
inconvenience through small pre-emptive releases. Accordingly, no in-principle approval be
made for pre-emptive releases from this dam.

108



12 January 2011

Mr. Barry Dennien

CEO, SEQ Water Grid Manager
PO Box 16205

CityEast QLD 4002

Dear Barry,

This letter report:
» presents my final findings on a review of the operation of Wivenhoe Dam (including controlled
releases) for compliance against the Flood Mitigation Manual for the period 12 December
2010 to date (Fiood Event), and;

* provides advice on the prudence and appropriateness of the decisions and actions taken
during the Flood Event regarding the operation of Wivenhoe Dam in light of the Flood
Mitigation Manual's requirements and the circumstances of the Flood Event.

The report follows on from my preliminary report sent to you earlier today. The findings and advice are
provided on the basis of information provided by SEQ Water Grid Manager which comprised the Flood
Mitigation Manual and Technical Situation Reports. The latter were daily (sometimes twice daily)
reports for the subject period. They gave a log of rainfall over the dam catchments and the
downstream river (L.ockyer Ck. and Bremer R.} catchments; inflows to Somerset and Wivenhoe Dams;
storage levels; releases from the dams; detalils of the operation of gates and other outlets (gate
openings/discharges); proposed changes in operating strategies and impacts on the various access
crossings downstream of Wivenhoe Dam. In reviewing the Technical Situation Reports, | prepared a
spreadsheet (see separate attachment of Excel spreadsheet Tech Reports — Summary, summarising
the reports so that a timeline of the Flood Event could be seen at a glance. This provided a good
overview of the Flood Event as it unfolded and showed what information may or may not have been
included in a particular report. The Queensland Director Dam Safety (Water Supply) informed me that
the Flood Operation Logs contain much more detailed information including details of the-
communications that were carried out and some of the more detailed information that is not
necessarily included in the Technical Situation Reports. | have been provided with a draft of the
“Protocol for the Communication of Flooding Information for the Brisbane River Catchment — Including
Floodwater Releases from Wivenhoe and Somerset Dams” developed in October/November last year
and currently being used. The Technical Situation Reports appear to have been an outcome of that
Protocol.

The various requirements and required actions detailed in the Flood Mitigation'Manual are
summarised in the Table given in Attachment A. The Table also gives my comments (where
appropriate) on whether there is evidence from the information presented to me, that there is
satisfactory compliance with these requirements and actions. '

The main aspects of the Flood Mitigation Manual are the various strategies for operating Wivenhoe
Dam and Somerset Dam as well as a number of requirements relating to flood operatians personnel,
fleod preparedness and flood training.

CiBocuments and Settings\rvmb\Local Settings' Temparary Internet Files\OLK6156\Brian Cocper - final report.docx 1
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S e e ———
brian cooper consulting
At Wivenhoe Dam there are four main strategies for operating the dam (W1 to W4) and at Dam there

are three {81 1o §3). These strategies are hierarchical and are based on a number of flood objectives.
These in descending order of importance, are:

Ensure the sfructural safety of the dams;

Provide optimum protection of urbanised areas from inundation;

Minimise disruption to rural life in the valleys of the Brisbane and Stanley Rivers;

Retain the storage at Full Supply Level (FSL) at the conclusion of the Flood Event, and;
Minimise impacts to riparian flora and fauna during the drain down phase of the Flood Event.

Normal procedures require a retum to FSL within 7 days of the flood event peak passing through the
dams so that the potential effects of closely spaced Flood Events can be allowed for.

It is apparent from the Technical Situation Reports that emphasis has been given to communicating
changes in flood operations strategies with local authorities and the Bureau of Meteorology (BOM).

Until the iast day or so, Wivenhoe Dam has been below EL74.0 and accordingly, would be operating
under Strategy W1 i.e. make releases such that bridges downstream of the dam do not have to be
closed prematurely. For a few days at the end of December and for the last day or so before
yesterday's big rise, Strategy W2 would be in place (restrain releases from Wivenhoe Dam such that
Brisbane River flows are maintained within the upper limit of non-damaging floods at Lowood (3,500
m3/s)). At various times during the Flood Event some of the downstream bridges have been closed.
However, it is evident that action has been taken to vary dam releases such that various bridges could
be re-opened as soon as possible. This appears to have been done in accordance with the flood
operating strategies. The operations then moved onto Strategy W4 when the storage in Wivenhoe
Dam reached about EL 73.5 (before the W4 trigger level of EL 74) when yesterday’s heavy rain came
on and it was assessed that there was a chance that the first (central) fuse plug could be triggered. It
was then a matter of juggling the radial gate openings in an attempt to circumvent any fuse piug
triggering. A graph of storage levels for Wivenhoe and Somerset Dams (from information taken from
the Technical Situation Reports) showing the limits for the various Wivenhoe Dam flood strategies is
given in Attachment A. It is apparent from this graph, that the appropriate flood operation strategies
were adopted. The Technical Situation Reports indicate that proposed changes in strategy were
appropriately communicated with appropriate authorities in accordance with the new Communication
Protocol.

Summary:

The Technical Situation Reports comply with the requirements of the new Communication Protocol.
However, | feel that there could be more consistency in the information presented. There seem to be
gaps in information presented such as storage levels (see spreadsheet and graph in Attachment A). It
would be useful to specify the minimum information required to be presented in the Technical Situation
Reports (storage levels, inflows, recent/current rainfall, forecast rainfall, releases from dams,
estimated flows from downstream tributaries, curmrent flood operating strategy for each dam and
proposed change in strategy, gate and regulator operations, state of downstream road crossings etc).
Most of the minimum information is already given, but not in a consistent manner. As a means of
reviewing processes followed during a flood, it would be useful to present a timeline of the fiood event
showing graphs of storage levels and other data that can be easily presented in a graphical manner.

| am informed by the Queensland Director Dam Safety (Water Supply) that the various requirements
of the Flood Mitigation Manual relating to requirements for flood operations personnel, fiood
preparedness and flood training have been adhered to. There are a number of other requirements
however, that | am not able to say whether they were satisfied as | had insufficient information. These
requirements (see Table in Atachment A) should be subject to a separate audit.

It appears to me that the decision to impiement Strategy W4 was a prudent one. While it would cause
some damage in the Brisbane River downstream, its implementation, considering forecast rainfalls
and projected flows in Lockyer Ck. And the Bremer River, would allow reduction of the storage level in

- ___________________ ... __ _ _ _ _ _ _____ ___ _ .
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Wivenhoe Dam. This reduction in storage level would hopefully provide a sufficient buffer that would
minimise the chance of a fuse plug triggering in the auxiliary splltway Triggering of the first (central)
fuse plug would cause a sudden increase of fiow of some 2,000m®s from Wivenhoe Dam. This
increase in flow would cause significantly more fiooding in the lower Brisbane River than that caused
by early implementation of Strategy W4.

Conclusions:

The strategies as set out in the Flood Mitigation Manual have been followed, allowing for the discretion
given to making variations in order to maximise flood mitigation effects. The actions taken and
decisions made during the Flood Event appear to have been prudent and appropriate in the context of
the available knowledge available to those responsible for flood operations and the way events
unfolded.

There are a number of requirements where there was insufficient time given the urgency of this
review, to source the necessary information for me to demonstrate compliance. However, satisfaction
or otherwise of these requirements would have had iittle impact on the operation of the two dams
during this particular Flood Event. It is intended that they be audited when time permits, after the
Flood Event.

There are aspects of the Technical Situation Reports that could be improved and these have been
discussed above.

Regards,

Brian Cooper
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ATTACHMENT A
Action Requirements extracted from the Flood Mitigation Manual:
Action _ Comment
The Flood Mitigation Manual contains the operational procedures for Wivenhoe Appears fo have
Dam and Somerset Dam for the purposes of flood mitigation and must be used been done

for the operation of the dams during flood events.

Sufficient numbers of suitably qualified personnel are available to operate the

Director of Dam

dams if a Flood Event occurs. Safety is
satisfied
The level of floeding as a result of emptying stored floodwaters after the peak See Note 1
has passed is to be less than the flood peak unless accelerated release is
necessary to reduce the risk of overtopping. : :
A regular process of internal audit and management review must be maintained See Note 1
by Segwater to achieve improvements in the cperation of the RTFM.
Seqwater must maintain a log of the performance of the data collection network. See Note 1
The log must include all revised field calibrations and changes to the number,
type and iocations of gauges. Senior Flood Operations and Flood Operations
Engineers are to be notified of all significant changes to the Log.
Seqwater must maintain a log of the performance of the RTFM. Any faults to the See Note 1
computer hardware or software are to be noted and promptly and appropriately
attend to.
Seqwater must ensure that all available data and other documentation is See Note 1
appropriately collected and catalogued for future use.
See Note 1

Seqwater must ensure that information relevant to the calibration of its field
stations is shared with appropriate agencies.

Seqwater must liaise and consult with these agencies with a view to ensuring all

Required also

information relative to the flood event is consistent and used in accordance with | by draft of
agreed responsibilities: , Communications
' . . . . . .. | Protocol.
+ Bureau of Meteorology (issue of flood warnings for Brisbane River basin); Technical
. - Department of | Situation
Environment and Resource Management (review of fiood and Reports infer
discretionary powers), compliance
+ Somerset Regional Council (flood level information for upstream of
Somerset Dam and upstream and downstream of Wivenhoe Dam);
« Ipswich City Council (flood level information for Ipswich), and;
» Brisbane City Council (flood level information for Brisbane City).
Seqwater must report to the Chief Executive by 30 September each year on the | S¢€ Note
training and state of preparedness of operations personnel.
‘ See Note 1

Seqwater must provide a report to the Chief Executive by 30 September each
year on the state of the Flood Monitoring and Forecasting System and
Communication Networks.
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Action Comment
After each significant flood event, Seqwater must report to the Chief Executive It is too early for
on the effectiveness of the operational procedures contained in this manual. this action to be
' implemented.
Will be
implemented

when the Flood
Event is finished

Prior to the expiry of the approval period, Seqwater must review the Manual It is too early for

pursuant to provisions of the Act. this action to be
implemented

Strategies areé changed in response to changing rainfall forecasts and stream Technical

flow conditions to maximise the flood mitigation benefits of the dams. Situation

Reports indicate
that this is done

When determining dam outflows within all strategies, peak outflow should Information from
generally not exceed peak inflow. _ Seqwater

' indicates that
the requirement
was satisfied

Protocol for use of discretionary powers (i.e. who gets fold) Director of Dam
Safety is
satisfled - |
don't know
whether
Seqwater CEO
or Chairperson
approved — See
Note 1

Note1: For a number of the above actions, given the short time frame for the review on compliance of
actual flood operations with the Flood Mitigation Manual, it was not possible fo source some of the
information required to confirm that requirements had been fulfilled. These actions will be audited
separately, when lime permits,

Mﬂ
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Action Comment
Flood Strategies for Wivenhoe Dam:
The intent of Strategy W1 is to not to submerge the bridges downstream of the Technical
dam prematurely (see Appendix I). The limiting condition for Strategy W1 is the Situation
submergence of Mt Crosby Weir Bridge that occurs at approximately 1,900 m%s . | Reports
For situations where flood rains are occurring on the catchment upstream of g\\?;cataeﬂ?;t t
Wivenhoe Dam and only minor rainfall is occurring downstream of the dam, wasqr/na de tg
releases are to be regulated to limit, as much as.appropriate in the keep the
circumstances, downstream flooding. A P
specified road
crossings open
The intent of Strategy W2 is limit the flow in the Brisbane River to less than the Technical
naturally occurring peaks at Lowood and Moggill, while remaining within the Situation
upper limit of non-damaging floods at Lowood (3,500 m>/s). In these instances, Reports
indicate that

the combined peak river flows should not exceed those shown in the following
table: : :

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

Wivenhoe Dam
releases were
made
considering
concurrent
flows in the
Bremer River &
Lockyer Ck. To
delay damaging
floods as long

as possible
The intent of Strategy W4 is to ensure the safety of the dam while limiting Technical
downstream impacts as much as possible. ‘ Situation
This strategy normally comes into effect when the water level in Wivenhoe Dam Beports :

indicate that

reaches EL74.0 m AHD. However the Senior Flood Operations Engineer may
seek to invoke the discretionary powers of Section 2.8 if earlier commencement
is able to prevent triggering of a fuse plug.

There are no restrictions on gate opening increments or gate operatihg frequency
once the storage level exceeds EL74.0 AHD, as the safety of the dam is of
primary concern at these storage levels.

Wivenhoe Dam
releases were.
such asto
delay adopting
this strategy as
long as possible

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

Technical
Situation
Reports
indicate that
this requirement
was satisfied

The aim should always be to empty stored floodwaters stored above EL 67.0m
within seven days after the flood peak has passed through the dams.

Technical
Situation
Reports
indicate that

koo e ]
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Action Comment
emphasis was
given to
satisfying this
requirement

Flow in the spillway to be as symmetrical as possible with the centre gates Technical
opened first. | Situation
Reports
indicate that
this was done
The bottom edge of the radial gates must always be at least 500mm below the See Note 1
release flow surface. above

Action Comment

Flood Strategies for Somerset Dam: .

The intent of Strategy S1 (Somerset Dam Level expected to exceed EL 99.0 and | Technical
Wivenhoe Dam not expected to reach EL 67.0 (FSL) during the course of the Situation
Flood Event) is to retum the dam to full supply level while minimising the impact Reports

on rural life upstream of the dam. Consideration is also given to minimising the indicate that
downstream environmental impacts from the release. this was done
The intent of Strategy S2 (Somerset Dam Level expected to exceed EL 99.0 and | Technical
Wivenhoe Dam level expected to exceed EL 67.0 (FSL) but not exceed EL 75.5 | Situation
(fuse plug initiation) during the course of the Flood Event). This to maximise the Reports
benefits of the flood storage capabilities of the dam while protecting the structural | indicate that

safety of both dams. The Flood Mitigation Manual contains a graph that shows

the intended interaction of the Wivenhoe Dam and Somerset Dam storage levels.

this was done —
little information
on the
operation of the
radial gates at
Somerset Dam.
How the graph
was followed
not really
demonstrated

The intent of Strategy S3 (Somerset Dam Level expected to exceed EL 99.0 and
Wivenhoe Dam level expected to exceed EL 75.5 (fuse plug initiation) during the
course of the Flood Event) is to maximise the benefits of the flood storage
capabilities of the dam while protecting the structural safety of both dams.

Not relevant at
this stage

The safety of Somerset Dam is the primary consideration and cannot be
compromised and its peak level cannot exceed EL 109.7.

Maximum level
only EL103.3
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Wivenhoe & Somerset Dams — Storage Level Behaviour (as presented in Technical Situation Reports)
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Brian Cooper

Dams Engineer

Qualifications & Affiliations

Short courses on finite element analysis, embankment dam engineering, earthquake engineering. Published
technical papers ~ ICOLD. ANCOLD and L.E. Aust. Attended dam safety course at USBR (Denver, USA) in
2002

Bachelor of Engineering (B.E. Hons), 1968 and Master of Engineering Science (M.Eng.Sc.), 1971
University of New South Wales

Graduate Diploma of Engineering Management, 1994 Deakin University

F.L.E. Aust.,C.P.Eng. RPEQ

Expertise

Brian has approximately 40 years experience in investigation and design of major dams, weirs and hydraulic
structures, having started his career designing farm dams and small irrigation schemes. He retired from NSW
Department of Commerce in 2005. Brian now works as a private consuitant specialising in dams engineering
and fish passage at dams and weirs. He has a special interest in risk assessment and computer modelling in
general and the seismic analysis of dams in particular. Engineering software (concrete dam stability analysis
and flood routing) written by Brian is still used extensively in the Dams & Civil Group of the Department of
Commerce. He also has particular experience with concrete dams and the use of post tensioned ground
anchors for strengthening those dams. He was a member of the Australian National Committee on Large
Dams (ANCOLD) Working Group that developed guidelines for ‘Design of Dams for Earthquakes' and a
member cf the Working Group that revised the guidelines for ‘Risk Assessment for Dams’. He has been a
guest lecturer for a number of years (most recently in 2009) on concrete dam engineering for the University of
NSW post graduate Embankment Dam Engineering Course, and on the history of dams in NSW at Sydney
University.

He has been the project director and project manager for a number of feasibility studies, design reviews, site
investigations and detail design consultancies for major dams and weirs inciuding the direction and co-
ordination of all specialist services including dambreak studies, preparation of dam safety emergency plans
and risk assessments. He is currently an expert reviewer for a number of Australian water authorities and
consultants (State Water Corporation (NSW), Hydro Tasmania, SunWater (Queensland), Brisbane City
Council, Goulburn-Murray Water, Goulbum Valley Water, WA Water Corporation, Southern Rural Water
(Victoria), URS, GHD, Hobart Water, NT PowerWater, and TrustPower (NZ)). He has also worked as a sub-
consultant for a number of consulting firms (URS, MWH, GHD).

Brian is the Engineers Australia representative for the NSW Dams Safety Committee (the dam safety
regulator in NSW) and is currently the Chairman of that organisation. He has been a member of the Murray
Darling Basin Authority's Fish Passage Task Force which advises inter alia on the installation of fishways on
the Murray River as part of the Living Murray Program.

Brian is a registered engineer in Queensland (RPEQ No. 6819). He started his own consulting business in
2008, advising on dam safety, dam design and analysis, dam risk assessments and dam upgrades as well as
fish passage for dams. He is providing specialist advice through Brian Cooper Consulting as a sole trader.

resume
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Professional Experience

2008 10 Presemi: Principal of Brian Cooper Consulting

2010

2009

2008

resume

Five yearly comprehensive dam safety inspection of Carcoar Dam {double curvature arch dam).
Internal reviewer to URS (Melbourne) on concept design of regulator structures and associated
fishways for the Hipwell Road project for watering the Gunbower Forest

Specialist adviser {o Melbourne Water - valve behaviour on Sugarioaf Dam pipeline, structural
behaviour of pumping station floor slab and pump bases at Cardinia Dam Pumping Station
Commenced work as member of ANCOLD working group re-writing the Earthquake Guidelines —
responsible for re-writing sections relating to concrete dams.

Continuing involvement with Alluvium in the design of the weir upgrade and the new fishway for
Booligal Weir.

Continuing extemal peer review services to State Water Corporation for the detail desngn of new
auxiliary fuse plug spillways for Copeton and Chaffey Dams, detail design of raising and post
tensioned strengthening of Keepit Dam, detail design of upgrade works for Wyangala Dam, finite
element analysis of Carcoar Dam (double curvature arch dam).

Further work with GHD (Perth) on risk assessment for Serpentine Dam.

Continuing involvement with Hydro Tasmania, as Chair of external review panel for Catagunya
Dam.

Part of URS' comprehensive inspection team for Melbourne Water's Maroondah Dam.

Part of URS’ business risk assessment team for Southemn Rural Water's Cowwarr and Maffra
Weirs,

Part of Alluvium’s design team upgrading Booligal Weir and providing a fishway at the weir, for
State Water Corporation.

Part of GHD's design team for Lower Fitzroy River Infrastructure Project designing fishways for
Rookwood and Eden Bann Weirs near Rockhampton in Queensland.

Project Manager on behalf of SA Water and reviewer for study into vibration of a crane rail beam
at Lock 5 on the River Murray.

Expert reviewer for State Water Corporation for 3D finite element analysis of Carcoar Dam
(double curvature arch dam).

Intemal reviewer for URS on Laanecoorie Dam Upgrade.

Expert reviewer for State Water Corporation for risk assessments for Oberon and Rydal Dams.
Member of GHD's Serpentine Dam risk assessment team for WA WaterCorp.

Expert reviewer for SunWater in Queensland for the comprehensive risk assessment undertaken
for Felrbairmn Dam and Coolmunda Dam.

Expert reviewer for State Water Corporation for major upgrade works at Keepit, Copeton, Chaffey

.and Wyangala Dams.

Appointed as Chaiman of the NSW Dams Safety Committee (the dam safety regulator in NSW).
Provided external peer review for Goulburn Valley Water, on Nine Mile Creek Dam Upgrade.
Internal reviewer for URS (Adelaide) for Lake Victoria Outlet Regulator options studies.

Provided advice to URS (Melbourne) on the Mildura Weir Fishway design.

Member of expert panel advising State Water Corporation on revised dam surveillance regime.
Part of Ecosmart bid team - prepared concept designs for fish passage facility at proposed
Wyaralong Dam in Queensland.

Continuing expert review role for Catagunya Dam upgrade.

Started as a private specialist dams consultant - Brian Cooper Consuiting.

Worked through the URS Corporation for the USBR and the USACE in developing a risk toolbox
for lined spiliways.

Advised TrustPower in New Zealand on replacement of post tensioned anchors at Mahinerangi
No. 1 Dam.

Adviser to State Water Corporation and to URS on further upgrade works for Hume Dam.
Provided specialist advice to WA Water Corporation on Wellington Dam post tensioning.

Peer reviewer on behalf of URS for Warren Dam in South Australia.

Part of URS tearn carrying out portfolio risk assessment of Melbourne Water's dams.

Member of Expert Review Panel for Darwin River and Manton Dams for NT PowerWater.




1987 10 2008: Dams & Civil Section of NSW Department af Public Works and Services/NSW Department of

Commerce.

2008

2007

2006

2005

2004

2003/04

2003

2002

Carried out detailed 3D finite element analysis of radial gate at Wyangala Dam spillway for State
Water Corporation.

Continuing review role for Tillegra Dam.

Continuing review role for Hinze and Lake Manchester Dams in Queensland and Catagunya Dam
in Tasmanisa.

Prepared options report on Burrendong Dam spillway modifications for State Water Corporation.

Continuing roles on Lake Manchester, Hinze, Catagunya and Redbank Ck. Dams.

Internal peer reviewer for NSW Dept. of Commerce regarding design of Tillegra Dam.

Advised State Water on feasibility of fish passage facilities at a number of their major irrigation
dams.

Expert reviewer for GHD on a flood retarding basin in south west Sydney.

Part of expert panel for River Murray Water risk assessments for Hume and Dartmouth Dams,
Torrumbarry and Yarrowonga Weirs and Lake Victoria. .

Re-elected as Deputy Chairman of the Dams Safety Commitiee

Project director for 3D finite element analysis of Bendora Dam (double curvature arch dam)

Chair of external peer review pane! for upgrading of Lake Manchester Dam (concrete gravity dam)
in Queensland

Internal peer reviewer and senior consultant for the raising of Hinze Dam (earth and rockfill
embankment) in Queensland

Project director for preliminary and detailed design of Redbank Creek Dam (single curvature arch
dam) upgrading

Project director for Keepit Dam fish passage investigations -

Part of expert panel for URS undertaking portfolio risk assessment for dams owned by River
Murray Water

External peer reviewer for Hydro Tasmania for Catagunya Dam (concrete gravity dam) upgrading;
Project director for 3D finite element analysis of Upper Cordeaux No. 2 Dam (single curvature
arch dam owned by SCA) for BHP Billiton

Project design engineer for dam related aspects of Nepean Dam Deepwater Access Project:
Pipeline crossing end of spillway; outlet works for end of pipeline

Project design engineer for Avon Dam Deepwater Access Project: tunnel design through rockfill
buttressing; new low leve! outlet works :

Internal reviewer to URS Australia for Pykes Ck Dam investigations (Southern Rural Water,
Victoria)

Internal reviewer to URS Australia for Lower Reservoir Dam (Hobart Water, Tasmania)
Member of expert review panel for the Melton Dam upgrade design (Southern Rural Water,
Victoria)

Designer for retrofitting multi-level offtake for Tallowa Dam {Sydney Catchment Authority).
Member of the Independent Technical Expert Panel for the Eiidon Dam Upgrading in Victoria for
Goulbum-Murray Water. '

Currently the design director for the Wivenhoe Dam Alliance carrying out the flood capacity
upgrading for Wivenhoe Dam in Queensland - included directing major computational fluid
dynamics modelling investigations of existing spillway

Carried out options study for environmental upgrading works at Keepit Dam (selective withdrawal
facility, additional outlet works and fish passage)

Carried out assessment of spillway capacity for Hume Dam using computational fluid dynamics
modelling (by a sub-consuitant)

Carried out detail design for anchoring Bellfield Dam (Victoria) Intake Tower

Carried out detailed finite element analysis of Keepit Dam radial gates

Carried out review of large farm dam with seepage problems. Directed computational fluid
dynamics modelling of drum gate and radial gates at Warragamba Dam together with structural
analysis of gates (modelling carried out by sub-consuitant) to ensure gates can handle more

resume




2001

2000

19989

1998

rigorous operating conditions

Adviser to the Australian Radiation Protection and Nuclear Safety Agency (ARPANSA) on ¢ivil
engineering matters related to the replacement reactor project at Lucas Helghts

Expert reviewer for Goulburn-Murray Water for remedial works at Cairm Curran Dam in Victoria
Project Director for Lerderderg Weir safety review and risk assessment for Southern Rural Water
{Victoria). Carried out finite element analysis of radial gate

Project Director for design of further remedial works at Hume Dam.

Technical director on behalf of NPWS for quantitative risk assessment for Snowy Mountains roads
Chairman of the committee producing & geotechnical response plan for the Alpine Way in the
Snowy Region for NPWS

Carried out non-linear finite element analysis (earthquake loading) for outlet tower at Bellfield Dam
for Wimmera-Mallee Water (Victoria)

Joined the MDBC's Fish Passage Reference Group and reviewed fishway designs

Consultant to DLWC for their portfolio risk assessment of thirty dams

Provided advice on the post tensioning system at Waltakere Dam in New Zealand.

Director of Dam Surveillance Group responsible for the surveillance of DLWC dams and
participant of a number of & yearly surveiliance inspections

Project Director of review of DLWC Intake Towers Earthquake Stability Review

Directed DPWS input into the Earthquake Stability of the structural elements of Yarrawonga Weir
as sub-consultant to URS Australia — included detail design of anchoring system for the weir,
Also provided design advice on design of stone columns to provide protection against liquefaction
of alluvial foundations.

Member of the expert panel for the risk assessment studies being undertaken for Goulburn-
Murray Water

Project Director for safety review and preliminary design of remedial options for Blowering Dam
{DLWC)

Acted as reviewer for a number of projects carried out by URS {incl. Cardinia Dam outlet tower,
Belifield Dam embankment/spillway) ‘

Directed functionality study (including business risk assessment) for Yallourn Weir for Southern
Rural Water (Victoria)

Project Director for design of further investigations and remedial works at Hume Dam.

Safety reviews for Barmarang and Flat Rock Dams

Director of Dam Surveillance Group responsible for the surveillance of DLWC dams and
participant of a number of 5 yearly surveillance inspections .

Project Director for earthquake studies on intake towers and appurtenant works at DLWC dams
Consuitant to DLWC to manage their portfolio risk assessment

Project Director for a number of dambreak studies and preparation of dam safety emergency
plans

Member of the consuiting team carrying out risk assessments for Goulburn-Murray Water
(Victoria) for Eppalock Dam

Carried out review of Earthquake Stability Review of the Outlet Tower at Eppalock Dam in Victoria
for G-MW. '

Reviewed URS Australia designs for Alpine Way remedial works

Project Director of sarthquake studies on Wyangala Dam

Project Director for design of further remedial works at Hume Dam. Included design of ground
improvement works (stone columns} for protecting alluvial foundations against liquefaction
Peer reviewer of Leslie Dam (Queensland) Safety Report.

Peer reviewer of DLWC's Screening Level Risk Assessment

Project Director for portfolio risk assessment for six dams owned by a Southerm Rural Water in
Victoria.

Directed structural analysis of spillway gates on Narracan Dam for Southern Rural Water
Project Director for concept design and DD&C contract documentation for Warragamba Dam
auxiliary spillway. Dam to be upgraded the dam to cater for increased inflow flood estimates.
Upgrading works estimated to cost $135M. An auxiliary spillway is to be constructed adjacent to
the existing dam - involves excavating some 2,000,000m® of rock and constructing concrete
lining, training walls, fuse plug embankments, large scale cement stabilised sandstone fill, a multi
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span bridge across the spillway, post tensioned ground anchors for dissipatorftraining walls,
modifications of existing spilway gates. Design involved extensive physical hydraulic model
testing.

Feasibility options study for remediation of Redbank Ck. Dam near Mudgee (NSW)
Karapiro Dam, New Zealand - Part of international consulting team reviewing this concrete arch
dam’'s security and determining appropriate remedial options (mass concrete buttressing).
Director of risk assessment studies for Tenterfield Dam

Hume Dam Investigations - Project Manager of Investigatioh and Design Studies for the
embankments at the dam. Work invoives:

- review of the stability of the embankments under static and earthquake loadings

- investigation of liquefaction

- potential of embankments' foundations

- development of stabilising options

- development of options to provide increased flood security including provision of new
auxiliary spillways and modifications to existing works

detail design and documentation of stabilising works for the embankments including a kéy trench
into the dam’s foundations, stabilising berms, slurry wall. cut-offs, drainageffilter curtains and
strengthening of critical gravity training walls with both horizontal and vertical post tensioning.

- part of advisory and review team for the risk assessment of the dam and its
components.

Warragamba Dam Upgrading for Sydney Water Corporation - Project Manager of Investigation
Concept Design Studies for upgrading the dam to cater for increased inflow flood estimates and
provide substantial flood mitigation. Upgrading works estimated to cost $280M. The exlstmg dam
was to be strengthened with mass concrete buttressing — some 600,000m?2,

Project Director for Safety Review (including Finite Element Analysis) of Wellington Dam

Hume Dam Gates for Department of Water Resources - Project Manager for the design of new
maintenance baulks and emergency closure gates. Involves development of proposals for
underwater installation.

Redbank Creek Dam and Lithgow No. 2 Dam for NSW Public Works Dams Surveillance - Project
Manager for safety reviews and finite element analysis of two 15m high arch dams.
Clarrie Hall Dam for NSW Public Works Dams Surveillance - Project Manager for dambreak
studies.

Burrinjuck Dam Gates for NSW Department of Water Resources - Project Manager for the design
of new confrol and emergency closure gates, Involves underwater instaliation.
Karangi Dam for Coffs Harbour City Water Project - Project Manager for dambreak studies.

Mardi Dam for Wyong Councii - Project Manager for safety review of earth embankment.

Nepean Dam Remedial Works for Sydney Water Corporation - Project Manager for investigation
studies, design development and detail design. Work involved:

- initial flood security studies and development of options

- co-ordination of hydraulic model studies

- detail design and contract documentation for modzﬁed spillway, large size post-tensioned
ground anchors and rockfill butiressing,

Boggabilla Weir for NSW Department of Water Resources - Project Manager for detail design and
contract documentation of a large gated re-regulation weir with fishway. Involved liaison with
fisheries expert in developing optimum geometry for fish ladder.
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Chaffey Dam for NSW Department of Water Resources - Project Manager for upgrading of dam.
Work involved:

- development of options and preliminary design

- finite element analyses for raised moming glory spiliway

- stability analyses for raised earth/rockfill embankment
co-ordination of hydraulic mode! studies for raised spillway.

Water Resources Commission of NSW (WRC) (now Department of Land and Water
Conservation).

Flood Security studies for WRC - Project Design Engineer for investigation into flood security of
Chaffey and Glennies Creek Dams. Involved co-ordinating dambreak studies, development of
remedial options, economic risk studies.

resume

,wlzsn.



1985-1987 Hume Dam Strengthening for WRC - Project Design Engineer for detail design and contract
- documentation. Work included: :
- design of large size post-tensioned ground anchors including development of appropriate
grouting procedures
- design of structural modifications to the concrete gravity dam
- design of a new road bridge over the dam.
- establishing the rationale for replacing the existing post tensioning system

resume




Queensland

Government
Ref CTS 1831110 -
2 5 UCT 201!! &T;eism-h;or Natural Resources,
Mines and Energy and
Mr Gary Humphrys , v a7 M Minister for Trade
Chair ) o

SEQ Water Grid Manager
PO Box 16205
CITY EAST QLD 4002

Dear Mr Humphrys

| write in relation to seeking advice regarding options to and benefits of releasing
water from key storages in anticipation of major inflows over the coming summer.

| understand that the key Water Grid storages are at 100 per cent of storage
capacity going into the traditional wet season, with forecasts of higher than median
rainfall and the prospect of multiple flood events.

| am also advised that our water supply is more secure than ever before, due to
storages being full, key Water Grid projects completed and ongoing water
. efficiency.

I seek your urgent advice about whether this water security provides an opportunity
to reduce the volume stored in key dams as a means of reducing the severity,
frequency and duration of flooding in downstream areas. :

In doing so, | note that recent releases from Wivenhoe Dam have resulted in
significant inconvenience and isolation for residents in some downstream areas.
With the catchments saturated, | understand that even quite minor rainfall events
will result in further water releases and further inconvenience for these residents.

By end November 2010, | would appreciate your advice as to the available options
and the likely benefits. At a minimum, you should review the operation of Wivenhoe,
North Pine and Leslie Harrison dams. At least for Leslie Harrison Dam, this would
be a return to standard operating procedures prior to the drought, when the dam
was routinely drawn down to 95 per cent of capacity to minimise the impacts of
storms on downstream residents. '

| also seek your confirmation that these options would not significantly impact upon
our current water security, measured as the probability of needing to reintroduce
Medium Level Restrictions over the next five to ten years.

Level 17
61 Mary Street Brisbane 4000
PO Box 15216 City East
Queensland 4o02 Australia
Telephone +61 7 3225 1861
Facsimile +61 7 3225 1828

1 3 0 Emall nrmet@ministerial.gld.gov.au
ABN 65 959 415 158



Queensland
Govermnment

Office of the

Minister for Natural Resources,
Mines and Energy and
Minister for Trade

| emphasise that this is only a temporary measure, reflecting that dams are full prior
to the commencement of the traditional wet season. | expect that your advice will
include a ciear date or trigger beyond which dams will be allowed to fill to their full

supply level.
Thank you in advance for your assistance.

Should you have any further enquiries, please feel welcome to contact Mr John
Bradley, Director General, Department of Environment and Resource Management

on I

Yours sincerely

—

STEPHEN ROBERTSON MP

Level 17
61 Mary Street Brishane g4ooo
PO Box 15216 City East
Queensland 4002 Australia
Tetephone +61 7 5225 1861
Facsimile +61 7 3225 1828

13 1 Email nrmet@ministerial.qld-gov.au
ABN 65 959 415 158 '



Talking Points

TRIM reference: D/11/ Enquiry received:

Purpose: Wivenhoe Dam release

Impacts of Wivenhoe and Somerset dams

» Wivenhoe and Somerset dams reduced the flood peak by 2.5 metres in the
City and 5.5 metres at Moggill.

s Without the dams, up to 13,000 more houses would have been flooded. They
prevented up to $1.6 billion of damages.

« Without the dams, major flooding would have lasted for three days.

+ Wivenhoe and Somerset dams controlied 2.6 million megalitres of floodwater.
This is 1.1 million megalitres more than in 1974,

s The dams controlled these floodwaters, providing time for peak flows from the
Lockyer and Bremer 1o pass. '

s Total flow in the Brisbane River in 1974 was 9,500 cubic metres per second.
The estimated flow from this event would have been 13,000 cubic metres per
second if Wivenhoe did not exist.

Operation of Wivenhoe and Somerset dams

+ The dams were operated strictly in accordance with the approved Operational
Procedures.
« The Operational Procedures were developed by Australia's best hydrologists,
including:
o Professor Colin Apelt, Head of Department, Department of Civil
Engineering, University of Queensland
o Mr Eric Lesleighter, Principal Hydraulic Engineer and Chief Engineer
Water Resources, Snowy Mountains Engineering Corporation.
« Professor Apelt is Chair of the Brisbane City Council flood taskforce.

Rainfall forecasts

« Dam operations were based on forecasts provided by the Bureau of
Meteorology.
¢ The rainfall during the event exceeded all forecasts.
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SEQ Water Grid ~ media response

+ Rainfall was local and intense, as demonstrated by the tragic events in
Toowoomba. '
s |t is unreasonable to expect that dam operators could foresee these events.

Pre-emptive releases

¢ The dam has been designed for both water supply and flood mitigation.

o Detailed Operational Procedures have been developed by leading
hydrologists over many years, with a review as recently as 2009. The
procedures are based on the current full supply level.

» Water was released from the dam on 20 of the 25 days leading up to this
event.

» A total of 1,450 million megalitres was released between October 2010 and
this event.

» These releases isolated some residents and inconvenienced many more.

» The clear decision making process in the Manual was set down since 1992
and was reviewed in 2009 to reflect the installation of the Wivenhoe Spillway
upgrade. That review included independent experts from the Bureau of
Meteorology, Sunwater, Brisbane City Council and the Department of
Environment and Resource Management.

+ |t is a manual which reflects safe operating practices based on detailed
hydrological analysis and technical assessments of dam safety.

Peak releases

s Outflows from Wivenhoe Dam peaked on Tuesday 11 January 2011 at
397,000 ML.

¢ The impact of these releases was minimised by closing down releases quickly
once inflows into the dam had peaked.

* The release rate was higher for three hours, but not sustained.

¢ These releases accounted for only part of the increase in river levels. The
Bureau of Meteorology has stated that, even at their peak, outflows from
Wivenhoe Dam contributed slightly more than half the flood arriving in
Brisbane (Courier Mail, 14 January).

Large releases earlier
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SEQ Water Grid — media response

+ Releasing large volumes of water over the weekend would have had major
impacts on the rural communities of the Brisbane Valley. Bridges would have
been cut and communities would have been isolated with little notice.

+ Over the weekend, neither rainfall forecasts nor the rain on the ground
indicated with certainty that urban areas would be impacted.

Increases to above 200% (level of fuse plugs)

» Wivenhoe Dam is not designed to overtop. If it did, the dam would fail and the
resulting damage and loss of life would be at least 100 to 1,000 times greater
than that currently being experienced.

« To ensure that this never occurs, the dam has been designed with plugs that
automatically open when it reaches more than 200% of full supply volume.

« Once opened, the rate of release through these plugs cannot be varied.

« The piugs continue to release water at this rate until the dam reaches full
supply level.

« The plugs would take four to six months of dry weather to repair, rendering the
flood storage compartment useless.

Changes to dam operations

+ The upgrade required to meet ANCOLD standards would have had no impact
on this event. It will be completed for even bigger floods.

« Options to increase the full supply level have been investigated. Had they
been impiemented, these options would have reduced the flood compartiment,
resulting in higher releases earlier.
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Hon Stephen Roberison MP
- Member for Stretton
Minister for Ratural Resources,
Mines and Energy and
’ Minister for Trade
2 0 JAN 2011
CC: Mr Peler Eomows
. Chlef Execitive Officer
8
Ref CTS 0043311 qu::ﬁsue
CITY EAST QLD 4002 L 4
CC: Ms Mary Boydell
. Commissioner
Mr Phil Hennessy : Queensland Water Commission
Chair PO Box 15087
CITY EAST QLD 4002
Seqwater .
PO Box 16146 _ ghCMr Gary Humphrys
ar . .
City East QLD 4002 SEQ Water Grid Manager
PO Box 16205

CITYEAST QLD 4002

Dear Mr Hennessy

You will be aware that the Premier recently announced a Commlssion of Inquiry into
Queensland Floods which will consider among other things, compliance with, and the
suitability of the operational procedures relatmg to flood mitigation and dam safety

The Commission is required to deliver an interim report by 1 August 2011 (on matters
associated with flood preparedness to enable early recommendations to be implemented
before next summer’s wet season); and its final report by 17 January 2012.

However, | am also aware that Seqwater is currently managing the releases from the flood
compartment of Wivenhoe and Somerset Dams in South East Queensland, in the context
of the company s current Flood Mitigation Manual for those dams. There are three matters
| wish to raise with you in this letter:

(1) I note that under the Flood Mitigation Manuazl for Wivenhoe and Somerset Dams,
Seqwater is required to prepare a report on the recent flood event (see clauses 2.9 and 7.4
of the Manual). Itis essential that a report (covering the requirements of both clauses 2.9
and 7.4 of the Manual) to the Department of Environment and Resource Management
(DERM)} is completed within the required timeframe of six weeks from the date of the
incident. However in view of the fact that we remain in the middle of the wet'séasonh and
further significant inflows are possible, | would urge you to complete this review, which
should include consideration of the appropriate Full Supply Levels, as a matter of priority
and urgency.

Any other changes you propose to the Flood Mitigation Manual, or relaied matters, eg
improved data collection, should be clearly identified in the Review report, along with a
timetable to implement them,

Levelaz
61 Mary Street Brisbane Qld 4000
PO Box 15216 City East
Queensland 4002 Australia
Telephone 461 7 3225 3862

1 3 5 Facsimille 461 7 3225 1828
Email nrmet@ministerial.gld.gov.au



(2) Furthermore while this review of factors relevant to the operating release strategy and
the Full Supply Levels is underway, ! would request that you develop a contingency
protocol which would ensure that if rainfall, that Is likely to resutt in a flood release from
Wivenhoe Dam, is forecast for the catchment then Seqwater will immediately convene a
discussion with the Chief Executive Officer of DERM, his dam safety regulatory staff, and

other appropriate parties.

(3) I note that the recent preliminary report by Mr Cooper identified a number of
improvements that Seqwater could implement to achieve a better outcome in the
application of the Draft Communication Protocol between government agencies and local
governments. | request that you contact Mr Bob Reilly, General Manager, Office of the
Water Regulator of the department on 3224 2898, to progress these as a matter of

urgency.
| have also writien to the Chair of the Water Grid Manager and the Water Commissioner

requesting all necessary assistance be afforded to SEQ Water {o ensure the matters raised

- in this letter are responded to as a matter of priority and with urgency,

Should you have .any further enquiries, please do not hesntate to contact Mr John Bradley,
Chief Executwe of the Department on_

Yours smcerely

STEPHEN ROBERTSON MP _ ‘ -
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27 January 2011

The Honourable Stephen Robertson MP

Minister for Natural Resources, Mines and Energy
and Minister for Trade

PO Box 15216

CITY EAST QLD 4002

Dear Minister,

In response to your letter dated 20 January 2011, ! am pleased to be able to provide you with
the following update. :

Work has commenced on the full Seqwater report on the recent flood event at Wivenhoe
Dam, as required under the Fiood Mitigation Manual for Wivenhoe and Somerset Dams. | -
also note your request for the report to be compieted as a matter of priority and earlier than
the required timeframe of 6 weeks if achievable. , '

On Tuesday, 25 January 2011, Seqwater convened a meeting involving the Director-General
of the Department of Natural Resource Management (DERM), senior Board and Chief
Executive representatives from the Water Grid Manager (WGM), Queensiand Water
Commission (QWC) and senior officers from DERM, including the Dam Safety Regulater and
the Water Supply Regulator, to discuss the range of issues raised in your letter.

As a result of that meeting, Seqwater is undertaking the following scope of work, which will be
available for discussion with the above group next Tuesday, 1 February 2011: :

« Further modelling to provide an indicative assessment of the benefits or otherwise of
undertaking a pre-release strategy to pre-emptively reduce the Full Supply Level (FSL)
of Wivenhoe Dam for the next 12 months, reflecting the curment La Nina weather
pattemns. ' _

+ The developmient of a contingency protocol, should rainfall result in flood gate releases
in the next few weeks, is already being progressed, including input from DERM, WGM
and QWC. ’

« Improvements to the Technical Situation Report, identified by Mr Brian Cooper as part
of-his preliminary report, recommending more consistendy in the information presented.
The improvements are being undertaken with input from the Office of the Water Supply
Regulator.

in addition, at thé request of the WGM and the QWC, Seqwater will also be providing the
above modelling data this week to both authorities to assist them to ascertain the impact of
any pre-release strategy on the region’s water supply security.

| will provide an update on the above work foliowing next Tuesday's meeting.

Seqwater remains committed to providihg the State Government with timely and considered
advice on the operation of the region’s dams, and co-operating fully with the Commission of

Inquiry.

Y ours sincerely,

Phil Hennessy
Chairman
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“PB-L"”

Meeting with Minister 31/1/11
Min, tim, PB, JP, Peter A, Barry D, Dan S, Bob R, Penny, Debbie Best,

s  Min - Media interest in what we may or may not do with the dams

» Risk from Cyclones Anthony/Yasn

e May need to meet later on in the week

o Still expecting to cross the N QLD coast

e PB-=rainfall update for Seq next 8 days is 5-10mm BOM forecast shows cyclone tracking
west south west and being driven strongly in that direction. No indication at all that it is
tracking toward South East (handed copy of forecast to Ministers aide)

» Therefore no imminent danger and no need to make immediate decision _

* Have a meeting with all parties tomorrow {1/2/11) to go over modelling, legal advice etc etc

e Went thru current numbers on what might be feasible and what we are looking at

e Best scenario is sunny day releases as opposed to wait and see and it has to be around the
75% number. Big punt to wait and see as rainfall might hit a swollen Brisbane area and
therefore flooding could be worse

»  What we have works fine for 1:200 {ie 74) event but after that more m:tlgatnon would of

" necessity make the situation better

= BD asked about a combination of pre releases and accelerated strategnes

»  Min - raised map that Steve-Jacobi did and asked if the leve!s could be modelled on the map

*  BR- problem as it might imply a level of accuracy that doesn’t exist but we can look and see
just be careful about its use ' '

*  Min - will take rainfall predictions to Cabinet and media but stay away from modelling
predictions in the cabinet

e What warnings are there on road closures ~ answer was councils do it

*  Min asked if we could think about at a more centralised system that the state runs

o  Min also advised hydro makes little difference to the water level as it is too small

s Minrequested Seqwét‘er take the lead on comms not his office or the Grid manager

e After meeting we were directed to call a press conference with a line around we are looking
at, modelling review is a significant piece of work but we are doing contingency stuff now

* Process is we provide advice on what is posssble in terms of flood mitigation, QWC looks at -
long term water supply arrangements, WGM prices up the option ‘

e PB-we can provide advice-on-what rt—rmght ‘be but-net-make-a pelicy- decusron_-

e Min- be clear i am not making operational decisions here it is a process of government
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Meeting with Broader group ‘ 1/2/11

Mary B., Karen W., Peter Allen, Phil Hennessy, Peter B, Jim P, John Bradley {phone), Barry D, Greg
Claydon, Penny, Debbie Best, Gordon Jardine

» PB - here to talk about work done on modelling and lega) advice but Phil will frame meeting:

¢ PH- Govt wants to investigate the dual operation of the dams for water supply and flood
mitigation to see if there can be more s:gnlf cance given to the flood mitigation v water ¥
supply

* We are to provide advice on changing this and what it may mean to water security

+ In fact we have started and PB will run through these in a minute

» Lot of structure around this type of decision with insurers and lawyers and any release
strategy has to be put to the insurers as any advice or the reasons for will be sguarely in the
teeth of the commission and we need expert review of the modelling before we go
anywhere near insurers or advice on release from this organisation

» JB had to leave discussion for a minute to answer call from Premier

= DB said at this juncture the ROP rules releases and there are provisions in the ROP for early
releases confirmed by Greg Claydon ' '

s PB some challenge to this later that if that were the safety clauses the advice we have is that
this clause cannot be used in this type of instance

* JBback

* PBranthru the broad scenarios outlined

» Model runs give us a range of options

» Advice from legal is we cannot table until peer reviewed and approved by various parties

* IB - being blunt = Minister has written to us in accordance with the manual and needs the
answers as a matter of urgency but it is in the context of the regulatory advice and asks if we
have committed to the response —etc , - '

» P8 -once advice received what does DERM do with it

» JB- DERM stands ready to activate response and doesn’t see any ihpediments to taking
action

* PB-wants to clarify that we are not at cross purposes here. States Clause 2.9-and-7.4- DO
NOT invite comment from operators on the pqucv question you rause The gquestions are
outside the review as it stands ‘ :

+ B -thatis not his reading of it and asks for Peter Allen’s comments on the difference of
opinion

» Peter Alien - The clause request a report on what happened and an operational analysis of
the manual - NOT traditionally asked for any analysis on pre- releases or questioning of FSL)
These areas are ‘OUT —OF- BOUNDS' for the operators as the levels are set by State
instruments

* PB-we have always seen 2.9 as ‘what happened and how was manual used’ and 7.4 as the
improvement to procedures. FSL question is a Policy call of govt to split volumes between
drinking water and flood storage ie. you are asking for a change in protection from a 1:200
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Letter as it stands can’t usefully use but appreciate your position. -
Also need the contingency plan as described in the ministers letter
JB then asked about the history of FSL and how it was set and where it lives

PB reflected Tom’s historical position of the construction of the dam and how a flood compartment
was built into the dam and what it was and was not supposed to do. The 74 flood was instrumental

in sizing the flood compartment.

This locked down the number in various subsequent instruments and has not been questioned since
ROP/Manual states but does not set FSL

JB then asked how can Manu#l be changed

GC replied éeéwater can request or DERM can direct ‘

M8 - if flood manual is changed what changes are needed for ROP? | %

JB — we need the full modelling/scenario work so we can stew over. ASAP and protocol
ASAP(hopefully by this afternoon})
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4 February 2011

The Honourable Stephen Robertson MP

Minister for Natura! Resources, Mines and Energy
and Minister for Trade

PO Bex 15218

CITY EAST QLD 4002

Dear Minister,

| refer to my 27 January 2011 fetéer and | am pleased to be able to relay to you the following
further update, which has been provided to me by Seqwater's officers.

Work is continuing on the full Seqwater report on the recent fiood event at Wivenhoe Dam, as
required under the Flood Mitigation Manual for Wivenhoe snd Somerset Dams. That report
will address the requirements of sections 2.2 and 7.4 of the Manual and will be completed
within the stipulated six week fimeframe. :

On Tuesdsy, 1 February 2011, Seqwater held a further meeting involving the Director-
Ganeral of the Department of Environment and Rescurce Management (DERM), senior
Board and Chief Executive representatives from the Water Grid Manager (WGM),
Queensland Water Commission {QWC) and senior officers from DERM, including the Dam
Safety Reguistor and representatives from the Water Supply Regulator, to diecuss the
progress of works tasked to Seqwater on 25 January to address the issues raised in your
jatter of 20 Janusty. )

in your letter of 20 January 2011, you requested that Seqwater assist DERM In the

consideration of the appropriate Full Supply Leveis (FSLs) for Wivenhoe and Somerset

Dams. Given that: '

(a) Wivenhoe and Somerset Dams fuifil dual weter supply and flicod mitigation functions;

{t) the dams are the primary urban water supply for South East Queensiand and their
current FSLs are enshrined within the Moreton Resource Operations Plan and
underpin the system yields adopted for the South East Queensland Water Strategy,

{c) Seqwater is obliged under its Fiood Mitigation Manual to ensure that all opportunities
to fill the dams are taken and therefore there should be no reason why the dams are
not at their respeciive FSLs following & flood event,

it is noted that DERM Is considering, from a policy perspective, whether the FSLs for the

dams should be changed.

To assist DERM in formulating that policy position, Seqwater is continuing further modelling io
provikie an indicative assessment of the benefits or otherwise of undertaking a pre-release
strategy to pre-smptively reduce the FSL of Wivenhoe Dam and the mechanisms by which
any change to the FSL might best be implemented. However, given that this technical
information will be of critical importance to: '
(a) DERM in the formulation of its iong term water supply and ficod mitigation policies;
- and
{b) the Commission of Inquiry investigating the January 2011 fiood events,
great care must be taken fo ensure that the technical information is both accurate and
comprehensive. Secqwater 8lso notes that DERM will went to take into account the Inquiry's
findings. :

Compiling this technlcal'lnformaﬁon entalls the foliowing tasks:
(a) modelling the water outfiows from Wivenhoe Dam for design ficod events;
(b) calculating Brisbane River levels resulting from these various water outfiow events;
and
(c) determining the extent of inundation based on those Brisbane River levels.

Quesnslond Bulk Water Supply Autharity (wading as Seqwater) | ABM 75 450 239 878 | Corporsta Offica: Lovel 3, 240 Margarel Sireet Brisbans, Queonslend | Ph 07 1220 3339 | waw.BBGWBLBT.COM au

£

Al cotrwapondenca t0: PO Box 16148, City Easl Q1D 4002
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In respect of task (&), Seqwater has completed modelling of approximately 80 permutations in
respect of 3 previous flood events (including January 2011) and 8 design flood events
(ranging between a 1 in 200 and a 1 in 5000 fiood event) and our modelling has been peer
reviewed by independent external experts.

Task (b) requires Seqwater to work with the Bureau of Metsorology (BOM) or Brisbane City
Council (BCC), both of which have deveiloped models for determining Brisbane River levels
for various flow events, Seqwater is anxious to progress this task as a matter of priority but
you should be aware that ~ ' _
BOM is unable to assist Seqwater at this point; and :
(i) BCC does not wish to assist until its model has been updated to take Into account the
January 2011 flood event. ' ‘ )

If BCC is unable to assist promptly, Seqwater will need fo utilise other modelling alternatives.

BCC has also developed the models which will need to be utllised to complete task {c). Task
(c) can only be completed accurately when Seqwater and BCC have finalised task (b).
Furthermore, Seqwater will need to have independently validated the input provided by BCC.

All of these tasks should be compieted by 31 March 2011.

However, DERM may be satisfied, based on advice from QWC and the WGM from a water
supply security perspective, that Wivenhoe Dam ‘s FSL could be reduced in the short term to,
say, 75% of its current FSL. If that Is the case, Seqwater can confirm (from its medeliing
undertaken in respect of task (a) to date) that, in respect of a fiood event beyond Wiventhoe
Dam's current flood mitigation design capabliity, such a reduced FSL will provide fiood
mitigation benefits for such an extreme rainfail event occurring in the Wivenhoe and Somerset
catchments. For example, for & 1 in 500 probabllity flood event, the water outflows under
Wivenhoe Dam's existing FSL are approximately 5,000 cubic metres of water per-second
(cumecs), whereas those water outflows would be approximately 3,400 cumecs in the case of
a 756% FSL (assuming releases under the flood mitigation manual are triggered only at the
redyced 75% FSL; by contrast, the water outflows would be approximately 3,700 cumecs if
releases under the manual are triggered at the current FSL). )

For your information, Wivenhoe Dam's current fiood mitigation design enables it to contain a 1
in 100 probability fiood event and substantlally reduce the impacts of up to a 1 in 500
nrobability flood event. :

Should a decision to reduce the FSL be made:
(a) Seqwater will need to work urgently with the Dam Safety Regulator to finalise any
necessary changes to the flood mitigation manual;
(b) if requested, Seqwater can provide assistance io DERM foliowing DERM's
determinations regarding the Moreton Resource Operations Plan and the appropriate
mechanism by which such a pre-release strategy would be impiemented,

Seqwater has also developed a draft cbnﬂngency protocol, should further rainfall result in the
need for fioodgate releases from Wivenhoe Dam in the next few weeks, and is currently
finalising it with DERM,

Seqwater has sought input from the Office of the Water Supply Regulator to snabie Seqwater

‘to finallse improvements to' the Technical Situation Report format identified by Mr Brian
Cooper to enhance communication between government agencies and local governments
during future flood events. Seqwater is currently finalising those improvements with DERM.

Seqwater remains commitied to providing the State Government with timely and considered
advice on the operation of the region's dams and co-operating fully with the Commission of

inguliry.

Yours sincerely,

A7

Phil Hennessy

Chairman _ 1 4 3




S @9 scqwater

Mr John Bradiey

Director General

Department of Environment and Resource Management
Level 13

400 George Strest

BRIEBANE QLD 4000

Dear John, _
hmpactofﬂoduchgﬂnFuﬂSummdnvamhuDlmmFbodm

| refer to comespondence from The Honoursble Stephen Robeitson MP, Minister for
Natural Resources, Mines and Energy, and Minisier for Trade, deted 20 January 2011, |
confirm that, s requested, Secwaler has undertaken further simulation modediing to
assist DERM in its consideration of the appropriste Full Supply Levei (FSL) for Wivenhoe
M.meoudhmﬂubbpwmmmwlwxﬂum
mmammwmmmmmdawwmu
and pre-release strategies to pre-emplively reduce the FSL of Wivenhoe Damn, -

| enciose a memorandum impact of Reducing the Full Supply Level of Wivenfioe Dam on
Flood Discharges, which provides & summery of Seqwater's prefiminary assessment Into
mtmadmmmmlmwmlammmmmmmmm
discharges for major flood events. A number “of scenarios are presented in the
memorandum for considerstion by DERM in determining, from a poiicy perspective,
whether the FSLs for Wivenhoe Dem shouid be changed.

Thomnaﬁumﬂdhﬂnmmmﬂumpmﬂdomappmximnhamfyshtomlp
inform discussion and for further considerstion by DERM. The review is intended only to
pmﬂ«mowmmqmmdomﬂuimptchmdﬁnmuhuhwidnotbe
utiiesd beyond that purpoese. More Bocuraits estimaies would require & detailed
invuﬁauﬂonmdmdychdnmnmlwhmuﬁlﬂmmumploﬂoodmmn
combination of hydrologic, hydraulic, and rouling models.

manamuuwmmmammopmmm
WinmﬂdewmlmaﬂmﬁmMm“mm. For
the ressons noted in section 2 of the enclosed memorandum, while this scenario
mw-mmmmsdmhmuwddmm-mcmﬂm.m
aﬁthmMﬂoﬂMuﬁmeWmﬂucﬂM&dﬁw
specific event. The model utilsed adopts flood inflows that have been derived from an
andythdplﬂhmdc-m,mmunﬂonmmnydmmumoped
previously for design and planning purposes by the Wivenhos Alllance (2005).

The applicable assumptions for the modelied options, presented in sestion 2 of the
memorandum, spply egually to the soeneric set out in the correspondienoce from
Seqwater's Chairman, Phil Hennessy, to Minister Robertson, datod 4 February 2011,

Yours sincerely,

@/&ﬁ-———— t

Peter Borrows

Chief Executive Officer

Encl.
mwmammwnmwm-mlwnrﬁmmmrmmﬂ'-un"uw“ warel Slrom Brivhone, O . Pl 07 2220 3300 | ww soqumiar. Lo au
6 Al poreepondancs ' PO Box 16198, City East OLD 40027
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1 Introduction

This memo provides a summary of 2 preliminary assessment into the Impact of reducing the initial
storage level of Wivenhoe Dam on the downstream discharges for major flood events, Information
ls provided on the Impacts of reducing the Wivenhoe Dam Initfzl storage level to 95%, 90%, 85%,
75% and 50% of the normal full supply level (EL67.0M AHD).

2 Assumptions and Caveats

The analysis was undertaken using 8 computer model to simulate the gate opening sequence as
provided in the Flood Menval during 2 “loss of communications® situstion, During a loss of
communications between the dam operators and the Fiood Control Centre, operators would use
predefined gate openings based solely on the Lake Leve! Information avallable to them at the dams.
It should be noted thet in practice gate operations would normally seek to take advantage of
additional information related to rainfall forecasts and tributary flows to ensure that flood peaks are
reduced as far as possibie without causing coincident flooding with downstream tributaries, Thus,
while using the “loss of communications” fiood operation rules provides a consistent means of
comparing the efficacy of different mitigation options, the ectual degree of flood reduction
achievable Is dependent on the characteristics of the specific event.

Fiood inflows to the model were derived from an analysis of past historic events (1974, 1999, and
2011), In combination with “design hydrographs® developed previously for design and planning
purposes (Wivenhoe Alllance, 2005%), These “design hydrographs” are obtained from mode!s of both
the rainfall and flood generstion process, whereby fioods of a given magnitude are assigned a
specified probability of exceedance {eg a “1 in 200" event).

It should be stressed that the Information presented here Is based on approximate analyses to help
inform discussion. More accurate estimates would require a detalled Investigation and analysis of
the whole river system utilising multiple flood events and a combination of hydrologic, hydraulic,
and routing models. This review should thus be seen as providing an order of magnitude assessment
of impacts and the results should not be utilised beyond that purpose.

1 Wivenhoe Alliance, *Design Discharges and Downstream impacts of the Wivenhoe Dam Upgrade, 1081,
September 2005

Decurment byt Berten Mnher varsion Dete: 7/02/a011 Pogu; 2ofE
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3 Options Considered

Five options are explored in this paper, es summarised in the following table:

There are five optlons considered going forward.

Option Description Comments o
0 Confinus wih the cumenl approved food | This oplion has uliised the eisting sirslegies thet have Deen
oparation ndies ~ thai Is, meintain the status | implemented and refined over several ficod svents and the manual
0o nothing® quo and continue to uilibe the dem s | was developed by @ comprehenaive study,
g Change the flood opersiing ruies o ignore the | Incresse the relesse from the dam up to 1800 m¥%s as soon a3
‘ saly susiegies Cesigned o minkmise | practicable eher pate operations tommence; k is essumed Ml no
. , 1 disruplion o the nuial communtiies stiamp! would be made 1o maintein bridge access downstream of
Early release the tam ofher than M Crosby Wekr Bridge and the Brisbane VaSzy
2 fmplsmenting @ sigrificart releass of water | The relfabiily of forecasts by the Buresu of Metecrology are such
once the notification of a major rainfall avent | that they do ot allow the reservolr fo be drawn down in 2 timely
. . has been received. mannar without potentially causing spprecisble “aritficial® ficoding
Pre-release ‘
3 Lower the storage leve! in Wivenhos Dam 1o u%mmmahwmmmmﬂe
75% of the cuwent full supply level, snd | impiemented by "Sunny Day" releeses et a rate low enough fo
. operaie the dam undsr the cument opersting | minimise distuption o the Tursl ames. This would be difficult to
75% F8L nes. impiernent during @ wel year where the risk of major flooding is
greater, Once the storage level reached ELET gaie operations
‘ _ would 23 por the fiood manual.
4 Lower the sicrage level In Wivennoe Dam [o | The amended flood operating rules would retain the key ievel In the
B5% of the curent ful supply level snd | menual of EL74m, where the paias are opened until the flood level
B5% ESL amend the current flood manual 1o commence fising, This would requirs & change by the Queensiand
smended” releasss once the storage fevel exceeds Govemment 1o the regulatory requirements and levels of service
ELE5.25 Ut the storege is operaied under,
tower the sforage leval in Wivenhoe Dem o Suna comiert as for Option 4
S 75% of the current full supply Jevel and
“T5% FSL smend the current fiood manusl o commence
amended” misases once the storage level exceeds
ELB4.00
Document by: Sarcon Maher Yerlon Date: 7/02/2011 Page: Jof b

147




940 aing TTOZ/T0/L SvecE Wns oA e oL Aq wRuNDOQ
(SOOT) Sy S0YUNM 13 WAL URRE] STUBAD BSG ,
syns3y uopdo - T ML
7E (7371 195'T %z 6E'IL bIB'T xE weTL | 18272 T TIEC | ooo'ozZ't | BsE's 03 666T -
T YT 7] E6VL %97 6L LeLT [T 97EL 65T'E IEEL GLre | 000OTY'T | £S6'S WO FLET
Kov sTHL TSy %z oL 9¥i's NI 6L TSh'L 8s'vl 8zs’z | 000°059°Z | OL¥°0T NS TTOZ Avenief
%6 el | <29 XL soer | W58 | W | 666l | 9969 | LSEL | S3TC | SEFSO0E | ZZLeT | uBsep 0005 Ui TSR0y 02T
X8 | SeeL 9769 %S 6VEL SEVL %z 96l | 9vZ SLEL 05L | ZE0'Ov6T | OZGTT | UMsep 000S Ui T LNGY 96
% GLEL | 6092 P73 6eL | 1Z8L % | TR Tor's 9T¥L Y0Z8 | Z09DBRT | ISTEE | Udsep DODS i T S0y L
%0T Lrel 078 %9 11373 5€5'8 13 9902 veo'e L T80c | ESSTUS | WLLWY | USSP 000G U1 T 004 3y
%ot T3 7] w5y %t 9TZL TE0s %E o7z | vse's 573 6¥0D | ZSCZLLT | TEOZT | URsep 000T W 1504 Of
KEE [357] or'c K1z €STL STo'Y "% 60°TL 6T | T STE'S | GITPZOT | SSYOT | UBsapoQSuiT sinoygc
X6 yzoL 6T %rE 99°0L 669°C %9 [i37] E19E VL TOWE | GITVPGT | VICH | »Udiep 00Z thTMMOY9E
% lonwuw) T /g % {oww] | fs7,u0) % forwsd) | (s/p9) | (anved | Isf,u) Tl {s7
uoganpay |l | Mopng uognpYy ] MOIIRG | UOERNPIY Saay moing | pasjage) | MOIAR0 SLIHOA, maguy UDROLOTIP JUIAT
wo e | wempey w0 ey | wnagaw | ey wn | wowpayy | weapow | wnapep | poon | uswpey
e it wnpENg wnupey
S HoRdQ vuapdo 1 udpdy ) Tugsicy - § UORAO Wang pacy

-7 3)GeL pue T 3|GR] Uj PASUEWWNS 5| SiSAjeuE SIYYJO SYNsal YL

synssd ¥

148



905 e TOZ/T0/L STABE BOKA Snpapy UOTHAR 2Aq waunsog
SNy AR AL JALAD Iyt TUEN SRAT] IBRI0LS 204 AT Bapnoy — 7 AGR),
%98 100°T 773 189°T RIT 0Z6't XET £00'Z %3 TELL 7573 ziec | ooo'ore'r | ese's . 1035 6667
%LE 2902 xor | 819 33 ot8’z %6 vi6T % ESTE (1372 SITe | 000'OTHT | €656'S BOISY #Z61
%t T eocs %z (1743 wzr 9.9's %0t 9sL's 33 ESV'L Gy grs’L [o000ns9'z | oivor poyy ¥Toz Lenuer
(743 09t «g 7049 % 678" ¥ | 116 %t 860°2 ISEL S9T'f | BEL'SDO'E | ZZLTT | ukeap 00OS Ul T oy OTT
ST ¥or'e 7 LT0°¢ ) gex's XKE STE'L '3 e | SCEL 0SS'L | ZEOWHG'T | OLFIT | VBiep 00OS UL 800K 56
%1 1't %9 | 689% %v 6L %E S66°L wr (3353 ST¥L yor'g | z05'08%°C { TSEET 000S Ul T no T2
%61 1687 X8 (53] %S 51 e [7%) %t &% | trel | 06 TEST9T | BLZYT | UBI9p 0005 U TSINOY BY
RSy 6ZE'E %2z L'y %ET qEz's %6 8Ly's %b S6£'S 8L 6V0'D | ZSLTLLT | TEGTT | MiSSp 00T Uy T SN0y o€ |
%5 ETLZ -3 £59°E %LE LTy %zt TESV %S 98’y L StTs | 6IT¥e9 T | ssvor | ulisep DS U1 T $IA0U 5F
NIL 7353 %6E 9SE ¢ %EZ S96'T %91 LETE %e (T3 EviL T99'E |GiirvS1| VI8 " SUBIS3p O0Z Wl T MOV 9€
« {5/,m) % [0 [ L a) % (5], wi} % (sfu} {anvw) s/, ) s/ )
‘uogpnpay | mogno | uepoapay | mopino | vopnpau | momno | woponpauy | momng | uoponpay | AGIND | RAMINM | MAIRRD ] BIMOA | Mol upUiLOsap ALy
mayy wnwpmy moyy | oweepoeyy | mopy [ wewpepy | omop [ onwpeny | omoy | wnuscew | wnipew | wnape | pool  § umaiay
W05 fenary RIS Te vonda) w56 A 3 NOE A sBescrs %56 94 00T ey sliess) a3 poo
ASL paw) oleiols sagny Buptsfed - p uopdp

149



5 Conclusions

Reductions in outflow fiood can be achieved by the adoption of different storage levels and release
strategies. However, due to the targe volumes of water assoclated with major fiood events, it s
necessary to consider large changes to the full supply level to achieve appreciable reductions in
flood magnitude. The impact of different Initlal storage levels reduces as the magnitude of the event

Increases,
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Sent: Thursday, 24 March 2011 8:23 AM
To: McCredie, Bill
Subject: FW: Impact of Reducing the Full Supply Level of Wivenhoe on Flood Discharges V2 070211.docx

Attachments: Impact of Reducing the Fuli Supply Level of Wivenhoe on Flood Discharges V2 070211.docx; Pages
from Wivenhoe Dam Design Report Volume 1 Text.pdf

Bill

Here is an email exchange between Barton and Rory from SKM. Rory and Peter Hilf frorm SXM was both involved in the
peer review of the assessment work done by Barton

Jim

From: Barton Maher

Sent: Monday, 7 February 2011 11:06 AM

To: Rory et N

Cc: Jim Pruss; Rob Drury; Alex Fisher

Subject: Impact of Reducing the Full Supply Level of Wivenhoe on Flood Discharges V2 070211.docx

Hi Rory,

As discussed, 1 have updated the report to reflect your comments from Friday. The inconsistency in the discharges was
from my error in transferring the numbers from the spreadsheet. | have checked them and updated the table to reflect
the real data as sent to you. | have also added in the additional information as requested.

The only thing | am short of is the 1 in 100 AEP design event as the Alliance started with the 1 in 200 event.

| have also added background data to assist in understanding the source of the flood events and provide some context
on the design of the spillway.

If you have any questions please give me a call on my mobile.

Regards,

Batrtor: Mahet
Principal Dams & Wers Planning
LD Bulk Water Supply Authurity trading as Seqwater

s>qwater

Woaratee Office ol Juncuon Rd Karalee GLD 4306 Austrabz
50) Box 24747 Nonn ipswich GLD 4305
Websie | www.seqgwater.com.au

Important information: This email 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 notified that any
transmission, distribution, or other use of this information is strictly prohibited. The confidentiality attached to
this email is not waived, lost or destroyed by reasons of mistaken delivery to you. If you have received this
email in error please contact the sender immediately and delete the material from your email system. QLD Bulk
Water Supply Authority ABN75450239876 (Trading as Seqwater).

151

31/03/2011



WATER FOR LIFE

89 seqwater

Impact of Reducing the Full Supply Level of Wivenhoe
on Flood Discharges

Document by: Barton Maher Version Date: 31/03/2011 Page: 1 of 19

152



1 Contents

P (5 (e T 11T T (OO U 3

3 Definitions c.cooee e s e e e s e e a e rrn e R UPTOSIUUTRUPYN 3

4 BACKETOUNG... ..ottt v s vt s ve s v ess e r e s s s se e s s e e smeasass s s saesasaessamssassae e aneassnensaresasneeres 3
4.1 Previous FIOOE STULIES ... vt te e et s s et s e e esne s e e 3
4.2 Flood MIIBAtION ..ottt s s ra s s s et b e s e resb e cbnesresrerresramenas 5

5 Assessment of the Impact of Lowering the Full Supply LeVel .........ovvvevvveerieiereiesiresesiisecreseeene e B
51  Analysis MethodologY .cc.cov et essss s s i eeseaareerearreeecasaietaeenreeaannraeas 5
5.2 ARAIYSIS RESUIES .ot st e ceeere e st te e et s reas e e s sas e e st antassnteeree s e e senssenenneesrenns 7
53 Downstream Water LEVEI ChaNEES ... ... ccctieeees e narr e s e re e e e s ersssane s s eeeemnen 8
5.4 SUMIMEBIY oeerreii it iire it s st n et s r e s e s ssn e e s s r e s s s s e e s e bt e ea bt e s emssrrsvarsarsesarsnsaesassnneesoneeennaten 9

6 CONLINEENCY DPLIONS ...ttt bbbt e e s s mme ssessamsessreneennnesmanesrtesentanne 9
6.1 Do Nothing Option — Continue with the Current Flood Manual..........coevvecevcriierreenieeseiesenanes 10
6.2 Option 1 — Vary the early strategies for the Flood Manual............cccoovvevevvimvciereccriecneseenne 10
6.3 Option 2 — Pre-release water when a major event is forecast ........ccvvvevemrceeecceseeesiceiicsns 11

6.4 Option 3 — Lower the Storage Level by Sunny Day Releases to 75% and operate under the
CUITENT FIOOO MENUAL ..ottt r s e et e et s sab s b es s s bressrsseesmna s seassensasesnsssntessen 12

6.5 Option 4 - Temporarily Lower the Full Supply Level to 85% and Amend the Flood

Operations MaNRUAL ... ...t rre et cs s reree s e e srt e ar e asasseasbearbasstesansssseesrnsenseenbonansans 13
6.6 Option 5 — Temporarily Lower the Full Supply Level to 75% and Amend the Flood
Operations Manual..........cccennrnnnnnnr e cve e eenes oo erreeereseteeessaasteeneeriasaaaeranterentanes i4
T REFEIENCES ....e ottt et s s sr e b eas e sae et shestn e saen 15
B ALIACRMENT A .o r ettt et e et e v e v e T s e R A s se e e s ens e nbe s sean e e s st e st araserran 16
9  Attachment 2 — Extracts from the Wivenhoe Design REPOM.........cccorvvvrevrcrenreeise s seeasee s 19

Dotument by: Barton Maher Version Date: 31/03/2011 Page: 2 0f 19

153



2 Introduction

Seqwater staff have been asked to investigate the impact of reducing the storage level of Wivenhoe
Dam on the downstream discharges for major flood events. This memo details the investigations
carried out and provides a preliminary assessment of the reduction in flood flows that could be
achieved by reducing the Wivenhoe Dam storage level to 95%, 90%, 75% and 50% of the normal
water supply volume.

The comments in this report are provided to give an indication of the impacts of a reduced storage
level of Wivenhoe Dam on discharges during major flood events. it must be noted that it is very
preliminary, as to get accurate results a full investigation and analysis of the whole river system
utilising multiple flood events and a combination of hydrologic, hydraulic, and routing models would
be required. This review was requested to provide an order of magnitude assessment of impacts and
the results should not be utilised beyond that purpose.

3 Definitions
For the purposes of this report the following definitions have been adopted as per the Wivenhoe —
Somerset Flood manual:

Fresh This causes only very low-level bridges to be submerged.

Minor Flooding This causes inconvenience such as closing minor roads and the
submergence of low-level bridges. Some urban properties are affected.

Moderate Flooding This causes inundation of low-lying areas and may require the

evacuation of some houses and/or business premises. Traffic bridges
may be closed.

Major Flooding This causes flooding of appreciable urban areas. Properties may
become isolated. Major disruption occurs to traffic. Evacuation of many
houses and business premises may be required.

Extreme Flooding This causes flooding well in excess of floods in living memory and
general evacuation of whole areas are likely to be required.

“m3fs” Means an instantaneous flow rate expressed as cubic meters of water
per second.

“AEP” Means annual exceedance probability, the probability of a specified
event being exceeded in any year;

"AHD" Means Australian Height Datum;

"EL" Means elevation in metres from Australian Height Datum;

“ML" Means a million litres of water

4 Background

4.1 Previous Flood Studies

The original design of Wivenhoe Dam was to provide both water supply for South East Queensland
and flood mitigation for the city of Brisbane. There have been several flood studies prepared for the
dam as discussed below.
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Wivenhoe Dam has a catchment area of about 7,048 km®. The current spillway capacity of Wivenhoe
Dam is based on a PMF inflow of 15,090 m*/s made by the Queensland Water Resource Commission
(WRC) in 1977 (Hausler and Porter, 1977). This estimate was based on a 48-hour duration probable
maximum precipitation (PMP) estimate of 480 mm and synthetic unit graphs using the Clarke
Johnson method. :

WRC revised the design flood estimates in 1983 when the dam was in its final phase of construction.
This revision was brought about because the Commonwealth Bureau of Meteorology (BOM) had
revised their estimate of the PMP for the Wivenhoe catchment.

In addition, better rainfall-runoff-routing techniques were available at that time to derive design
flows. The revised PMF inflow estimated in 1983 was 48,000 m®/s, which is some 220% above the
1977 estimate. The increase was mainly attributed to the changes in the PMP, which increased to
1,000 mm for the 48-hour duration storm. :

The Department of Natural Resources {DNR) (formally WRC) revised the design flows again as part of
a comprehensive safety review of the dam undertaken between 1990 and 1994. Rainfall-runoff-
routing models of the catchment were developed together with a dam flood routing model used to
derive outflows from Somerset and Wivenhoe Dams taking into account the flood operating
procedures used at that time. Somerset Dam, which has a catchment area of 1,331 km?’ drains into
Wivenhoe Dam.

As part of the review, the BOM was requested to update the PMP estimates for the catchment
{BOM, 1991). The revised PMP estimates were used in the 1994 analysis to estimate PMF. DNR
estimated the PMF inflow to be 39,880m®/s, which is lower than the 1983 estimate but still
substantially higher than the 1977 estimate. The lower PMF estimate were mainly attributed {again)
to changes in the PMP, which was revised down to 870 mm for the 48-hour duration storm. The
development and calibration of the rainfall runoff routing model was also much more
comprehensive than previous studies. Flood operating procedures were also incorporated into the
models to estimate design outflows.

A detailed review of the previous studies is provided in Report No. 8a of the DNR flood study reports
(1994).

The BOM updated the PMP estimates in 2002/2003 for the Wivenhoe catchment using the revised
Generalised Tropical Storm Method (BOM, 2003). This report also provides the latest information on
temporal patterns and spatial rainfall weightings to be used with the new PMP data. The 2003 PMP
estimates are some 20% higher than PMP estimates used by DNR in the 1994 study. As a result, the
new PMF éstimate for the catchment using this data is significantly higher than the 1994 estimate.
The new estimate was used for the upgrade of the dam in 2004/2005 by the Wivenhoe Alliance. The
DNR models (1994) were used to estimate design flows for Wivenhoe Alliance.

For the purposes of this study design hydrographs from the Wivenhoe Alliance have been used along
with recorded data from three historic flood events. : :
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4.2 Flood Mitigation

The Design Report for Wivenhoe Dam {DPI 1994) provides a summary on the design of the flood
mitigation componént of the dam. The report indicates that the estimated PMF was used to ossess
the safety of the dom agaoinst overtopping. In additon, inflow hydrographs from various historical
floods (eg the 1893 and the 1974 floods) and for floods synthesised from storm frequency data were
developed in order to provide data for the benefit — cost analysis for the flood mitigation component
of the dam:.

For the flood mitigation benfit — costs studies, the historic and synthesised floods were routed
through the dam and the ouflow routed down the Brisbane River. The objectives were to limit
outflow below a damaging level for Brisbane with the available storage and to empty the dam within
a reasonable time, say 5 or 6 days, after the reservoir hod reached the maximum level.

The results of the flood routing for the economic studies are summarised in a report by Grigg. The
1974 flood, which reached 5.45m on the Brisbane City Gauge, would have been lowered by 2.6m if
Wivenhoe Dam had then been in existence. The damage caused by the 1974 flood was estimated ot
$178M, and the sovings produced by the lowering the fiood level would have been $140M.

The flood mitigotion studies indicated that oll major historical floods could be controlled with
outflows not exceeeding 3,200m3/s. If no other inflows occur below the dam, prolonged outfiow of
this magnitude would cause little or no domage to Brisbane. The dam would then be able to be
emptied in a reasonable time frame after o major flood such as the 1893 flood.

An extract of the design report detailing the design of the spillway is presented as Attachment 2.

5 Assessment of the Impact of Lowering the Full Supply Level
Lowering the full supply level was assessed to determine the impact on the peak flood levels and
discharges.

5.1 Analysis Methodology

The analysis was undertaken using a spreadsheet developed to model the gate opening sequence as
provided in the Flood Manual during a loss of communications situation. During a loss of
communications between the dam operators and the Flood Contro! Centre, operators would use
predefined gate openings based solely on the Lake Level information available to them at the dams.
It should be stressed that in practice gate operations would normally seek to take advantage of
additional information related to rainfal! forecasts and tributary flows to ensure that flood peaks are
reduced as far as possible without causing coincident flooding with downstream tributaries. Thus,
while using the “loss of communications” flood operation ruies provides a consistent means of
comparing the efficacy of different mitigation options, the actual degree of flood reduction
achievable is dependent on the characteristics of the specific event.

A histary of floods in the Brisbane River is presented in Table 1.
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Table 1 - Summary of Significant Flood Events in the Brisbane River

Somerset Dam

Wivenhoe Dam

Event Peak Inflow Outflow Peak Total Inflow Outflow Flood
Elevation Volume Volume Elevation Flood Volume Volume
m AHD ML ML m AHD ML ML
Jan 1974* 106.57 620,000 450,000 73.31 1,410,000 1,410,000
Jun 1983 101.58 260,000 280,000 69.49 1,080,000 470,000
Mar 1989 102.59 370,000 380,000 69.78 690,000 660,000
Apr 198% 102.69 340,000 350,000 71.45 870,000 820,000
Feb 1999 102.96 450,000 280,000 70.45 1,220,000 800,000
May 2009 99.62 110,000 110,000 62.18 235,000 o
Mar 2010 99.41 210,000 200,000 66.43 390,000 0
Oct 2010 101.37 250,000 270,000 69.61 630,000 630,000
Mid Dec 2010 100.42 150,000 140,000 67.50 360,000 330,000
Late Dec 2010 99.98 120,000 130,000 69.35 500,000 460,000
Jan 2011 105.11 825,000 820,000 74.97 2,650,000 2,650,000

* presence of Wivenhoe Dam simulated

The assessment has investigated the impacts of the lowered storage level on the three largest
events — the 1974 flood, the 1999 flood and the 2011 flood.

Plots of the inflow and estimated outflow for these events are presented in Figure 1.
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Figure 1 - Plots of Historic Events with Simulated Outflows

5.2 Analysis Results
A summary of the results of the modelling is presented in Table 2.

Table 2 - Reduction in flood peak due to adoption of different initial storage levels

. g - -
Es i 3 = % £%
380 8 | 1| § | B
Wivenhoe Dam Somerset Dam ® =
Storage % of Full Peak Peak Peak Peak Peak Peak Peak Peak
Level at Supply inflow | Outflow | Inflow | Outflow Flow Flow Flow Flow’
Start Volume | (m’/s) | (m’fs) | (m¥s) | (m'fs) | (m'fs) | (m’fs} [ (m'fs) | (m'fs) %
1974 Flood
67.0 100 5,953 3,275 5,019 3,548 3,260 | 5,110 | 4,241 7,948
6.5 95 5,953 3,153 5,019 3.480 3260 | 4799 | 4241 7,910 0.5%
65.8 80 5,953 2,974 5,019 3,419 3,260 | 4524 | 4,241 7,897 0.6%
64.0 - 75 5,953 2,618 5,019 3,302 3,260 | 4,117 | 4,241 7,683 3.3%
60.0 50 5,953 2,067 5,019 3,040 3,260 | 3,342 | 4241 7,423 6.6%
1999 Flood
67.0 100 6,358 2,312 7,540 3,837 663 2,556 308 2,563
66.5 a5 6,358 2,132 7,540 3,662 663 2,434 3o 2,479 4.4%
65.8 90 6,358 2,003 7,540 3,470 663 2,284 308 2,319 10.6%

! Note the flows quoted for Moggill are based on the addition of outflows from the dam and the measured
flows at Lockyer Creek and the Bremer River. They do not have any allowance for routing of the flows through
the river system and the subseguent reduction in flows that were observed during the actual flood events.
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64.0 7% 6,358 1,687 7,540 3,214 663 1,506 308 1,936 25.3%
60.0 . 50 6,358 1,007 7,540 2,798 663 1,186 308 1,214 53.2%
2011 Flood

67.0 100 | 10,470 7,528 3,824 2,814 3,040 | 10495 | 2,793 13,104

€6.5 95 | 10,470 | 7.453 3,824 2,798 3,080 | 10445 | 2,793 13,004 0.8%
65.8 S0 | 10,470 6,756 3,824 2,815 3,080 | 9,791 | 2,793 12,302 6.1%
64.0 75 | 10,470 5,748 3,824 2,680 3,040 | 8788 | 2,783 11,110 15.2%
60.0 50 | 10,470 | 4,209 3,824 1,595 3,080 | 7,2a5 | 2,793 9,582 26.9%

The preliminary work done by Segwater before Christmas 2010 showed that for the October 2010
event, reducing the level of Wivenhoe by small amounts would have had minimal impact on the
flood releases. From the Table 2 the following comments are applicable:

+ Similarly to work completed previously, reducing levels by small amounts prior to the January
2011 Event (if it was feasible) would have had little impact on the peak level in Wivenhoe Dam
as shown in the Table 2. The reason for this is that the totai event inflow volume of
2,600,000 ML is well in excess of the useable flood storage combined with the available water
supply storages shown in the table. Large reductions to the storage level of the dam (25 to 50%)
would be required if significant impacts on flooding are to be achieved. ,

s For the 1999 flood, where most of the flooding occurred upstream of the Wivenhoe Dam, there
is a dramatic reduction in the peak outflow if the storage is lowered. However, this is of little
benefit as the flood would not have resuited in damaging flows downstream of the dam even if
the storage was full.

+ The 1974 flood simulation is based on the recorded flows being routed through the both
Somerset and Wivenhoe. The presence of Wivenhoe would have reduced the flooding damage
in Brishane during the 1974 event, however there is very little change to the flood mitigation
benefits by varying the storage level in Wivenhoe. As most of the flood flows in 1974 were
downstream of the dam and the flood in the Brisbane River was relatively small compared to the
downstream flooding the event is insensitive to the starting level in Wivenhoe.

¢ It should be noted that the increasing early releases from Wivenhoe was investigated during the
Brisbane Valley Flood Damages Study as part of a review of the operation of the dam. Releasing
more water earlier on from Wivenhoe dam was shown to iessen the flood mitigation benefits
compared with the existing flood manual release strategies.

The key point being that each flood event is unique and lpresents varying opportunities to mitigate
flows through Brisbane. :

5.3 Downstream Water Level Changes

To evaluate the specific impact on the Lower Brisbane River of these reduced dam outflows from
lowering the storage requires the use of a complex hydraulic model. The results of this modelling
would still contain a degree of uncertainty as illustrated by the difficulties in estimating the final
fiood peak in Brisbane during the event. The uncertainty was partly due to the rapid closure of the
Wivenhoe gates after the peak inflow of the flood and the attenuation achieved in the downstream
river system. It is extremely difficult to model accurately.
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Given the timeframe of this report it is not possible to generate any reliable estimate of the changes
to the water level at the Port Office Gauge due to tidal influences, the need to interpolate between
previously modelled results that vary markedly between differing events, the availability of verified
data, and the uncertainty surrounding the timing of peak flows for the differing scenarios.

Table 3 shows a comparison of the peak water level for each of the various starting levels for the
2011 Flood Event. It should be noted that each scenario results in the storage level exceeding EL74
requiring the gates to be opened until the storage rise is stopped. These estimates of flood levels at
the Port Office are based on the interpolation and scaling of previously modelled results — these
estimates should thus be regarded as indicative only.

Table 3 - Preliminary Estimate of Brisbane Levels Changes due to Lowering Wivenhoe for the 2011 flood

Wivenhoe Dam reduction in evel
Starting Level Peak Height Capacity at Peak Height | Brisbane Port Gauge
% m AHD m AHD % m
100 67.0 74.98 1911 0
95 66.5 74.93 190.6 Oto 0.1
90 65.8 74.88 189.9 0.11t00.3
75 64.0 74.63 186.5 0.2t00.6
50 60.0 7411 179.6 0.41t00.9

it is seen that appreciable reductions could only have been achieved when the storage is drawn
down towards the lowest levels considered.

It should also be noted that to accurately caiculate the impacts of reducing the storage levels of.
Wivenhoe Dam at the start of a major flood event requires considerable study as rainfall events of
different intensity, duration, peak, location and spread will give very different cutcomes. in addition,
there is the need to do detailed hydraulic analysis of the river system for each scenario to more
accurately determine impacts.

5.4 Summary

Due to the large volumes of water associated with major flood events in the Brisbane River {that is
with events with annual exceedance probabilities rarer than 1 in 100}, to effectively reduce flood
peak discharges significantly would require the storage level of Wivenhoe Dam to be lowered by at
least 25 to 50%.

6 Contingency Options

There is the possibility of further flood events in the South East Queensland during the 2010/2011
wet season. To reduce the risk of flooding in Brisbane should a major rainfall event be predicted it
has been requested that lowering of the storage level of Wivenhoe Dam be investigated to
determine if this is a feasible option to further mitigate flood fiows.
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The assessment carried out by Seqwater has indicated that to have any significant impact on
releases downstream of Wivenhoe Dam during a major flood event it would be necessary to lower
the storage level by 25 to 50%.

There are five options considered going forward:

. “Option 0” - Continue with the current approved flood manual strategies

. “Option 1” - Commence drawing down the storage at a safe rate to bring it down 1o say 75%.

. “Option 2” - Pre-release water from the dam following the prediction of a rmajor rainfall event

. “Option 3” - Change the flood manual strategies to ignore the early strategies designed to
minimise disruption to the rural communities.

¢  “Option 4" - Temporarily reduce the full supply of Wivenhoe Dam and amend the flood
releases to commence flood operations from the lowered full supply level.

6.1 Do Nothing Option - Continue with the Current Flood Manual

This option maintains the status quo and continues to utilise the dam as originally designed. This
option has the least risks associated with it as the Strategies have been implemented and refined
over several flood events and the manual was developed by a comprehensive study. The strategies
in the flood manual have proved adequate for more frequent flood events.

6.2 Option 1 - Vary the early strategies for the Flood Manual

It has been proposed that increasing the releases from the dam up to 1,600m’/s as soon as
practicable after gate operations commence may deliver reduced peak flood levels. This has been
investigated to assess the impact of attempting to release more water at the very start of an event.

This option has been assessed using a range of design events from the Wivenhoe Alliance Design
hydrology. To model the impacts of increasing releases up to 1,600 m®/s as soon as practicable a
range of design flood events from the Wivenhoe Alliance were compared using the program
FLROUTE. . it was assumed that no attempt would be made to maintain bridge access downstream
of the dam other than Mt Crosby Weir Bridge and the Brisbane Valley Highway Bridge.

The results for the modei runs are presented in Table 4.

Table 4 - Comparison of Release Strategies

Flood Event Existing Rules Amended Rules
Maximum Flood Maximum | Maximum Maximum Maximum Fiow
inflow Volume Outflow Lake Level Outflow Lake Level Reduction
Event description ‘ ' ’
{m’/s) (ML) {m"/s) {m AHD) {m?/s) {m AHD) %
36 hour 1 in 200 design* 8,214 1,544,119 3,861 71.43 3,612 71.27 6%
36 hours 1 in 500 design 10,455 1,624,119 5,125 72,22 4,915 72.08 4%
36 hours 1 in 1000 design 12,031 1,772,752 6,049 72.8 5,854 72.68 3%
48 hours 1 in 5000 design 14,278 2,562.553 9,083 74,71 8,994 74.66 1%
72 hours 1 in 5000 design 13,181 2,880,602 8,204 74.16 8,101 74.10 1%
96 hours 1 in 5000 design 11,870 2,948,032 7,550 73.75 7,426 73.67 2%
120 hours 1 in 5000 design 12,727 3,005,136 7,265 73.57 6,986 73.39 4%
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January 2011 historic 10,470 2,650,000 7,528 74.98 7,452 74.95 1%

1974 historic 5,953 1,410,000 3,275 73.31 3,158 73.26 4%

1989 historic 6,358 1,220,000 2,312 72.23 2,251 72.504 3%

It should be noted that predicted flood levels greater than EL 74 require the gates to be opened until
the water level stabilises. This is fundamental to the dam’s safety. In addition, any reduction in
starting level, which does not achieve a peak lower than EL 74, is unlikely to have any impact upon
peak release rate.

It can be clearly seen from Table 4 that changes to the early releases adopted for the flood manual
strategies have minimal impact on the maximum outflow for the dam. The influence of reduced
initial starting level decreases with increasing flood magnitude. For the major flood events
investigated the reduction in peak outflow for the dam is negligibie. Note that this analysis does not
consider the downstream flooding in the Lockyer and Bremer Rivers.

However, it should be noted that there is the real risk that the release of additional water from the
dam early in the flood event may make local flooding impacts in Brisbane worse. Due to the travel
time of releases, uncertainty in forecast rainfall, and the low lying local catchment areas between
Wivenhoe Dam and the urban areas of Brisbane, it is likely that for some events the increased early
releases will exacerbate local flooding in Brisbane. This is potentially a significant risk as this flooding
is directly attributable to the dam releases and could be avoided if the dam was operated according
to the current strategy.

The flood strategies for Wivenhoe and Somerset are based on holding back flood waters until the
rain has occurred and downstream flooding has peaked. Releasing early in an event compromises
some of the flood mitigation capacity for the intermediate flood events.

6.3 Option 2 - Pre-release water when a major event is forecast

This option involves implementing a- significant release of water once the notification of a major
rainfall event has been received. This option is reliant on the accuracy of forecasts and having
predefined approval processes in place.

The Bureau of Meteorology was approached by the SEQWater Corporation in 2006 to discuss the
ability of the provision of short term forecasts of large rainfall events. Their response is included in
Attachment A. The summary of their advice from the meeting was:

“In light of the demand for water in southeast Queensland and the highly variable nature of rainfall
in the area the project has many obvious attractions. However the capability of the science to
provide sufficiently relioble 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.”

There are also physical constraints on the amount of water that can be released. To reduce
Wivenhoe to 75% in 48 hours requires water to be released at a rate that would close all of the road
crossings over the Brisbane River between the dam and the Jindalee Bridge {peak flow of over 1,900
m>/s) and result in a final volume in Wivenhoe of around 66.8% during the third day if the gates
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were closed down using the established closure sequence after the 48 hours. If the high rainfall did
occur, then the gates would no doubt remain open.

It is not possible to lower Wivenhoe to 50% within 3 days due to the incremental opening of the
gates required for safety, the reduction in discharge through the gates with the dropping dam level,
and the need to limit discharges below damaging flows through Brisbane.

In light of the above comment, pre-releases {i.e. releasing water prior to an event based on
predicted rainfall) has significant risks associated with the strategy in terms of:

o The difficulty in actually releasing significant volumes of water,

+ The potential impacts downstream if rainfall doesn’t eventuate (disrupting the
downstream community, causing minor damage to low lying areas, creating a
“sunny day” flood event totally attributable to the dam, someone could be injured
or washed away in such a release).

+ The risk of exacerbating flooding by making releases that then add to flood ievels
downstream occurring after the pre-release. (i.e. the predicted rainfall occurs
downstream of the dam while the river level is elevated due to the pre-release’s
from the dam combining to create a damaging flood). :

s Predicting rainfall 2 days before an event is highly variable even according to the
Bureau of Meteorology and 3 days is problematic.

6.4 Option 3 - Lower the Storage Level by Sunny Day Releases to 75% and
operate under the current flood manual

This option involves effectively lowering the Full Supply Level of Wivenhoe Dam to increase the flood

mitigation storage at the commencement of a flood event. As discussed previously, the storage

would need to be lowered by 25 to 50% to provide a significant reduction in peak flows for a major

flood event. Once the storage level reached EL67 gate operations would commence as per the

current flood manual.

To safely lower the storage it is proposed that this option would be implemented by “Sunny Day”
releases at a rate low enough to minimise disruption to the rural areas. This would be difficult to
implement during a wet year where the risk of major flooding is greater.

In the 25 days leading up to the lanuary 2011 Flood event, three flood events impacting on
Wivenhoe Dam were experienced, with gate releases being made on all but five of those days. The
total outflow from these events was around 790,000ML.

During these events, muitiple requests were received from Councils and residents impacted by
bridge closures downstream of the dam to curtail releases as soon and as quickly as possible,
Additionally, the 2 January end date of the flood event prior to the January 2011 Flood event meant
that significant draw down of the dam prior to the onset of the January 2011 Flood event that
commenced on 6 January 2011, was not possible without major bridge inundation downstream of
the dam and without exceeding minor flood levels in the lower Brisbane River.

Additionaily, a flood event was also experienced in October 2010 that resulted in a release of
640,000ML from the dam. Accordingly, to draw down the dam below full supply level prior to the
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start of the first December event would not have been possible without significant bridge inundation
and without exceeding minor flood levels (as defined by BOM and BCC) in the lower Brisbane River.

In other words, preceding rainfall events to the January 2011 Major Flood event had created
floeding that would have maintained the storage at the current FSL and prevent drawdown of the
storage if such a strategy was proposed.

Risks to this strategy are:

« Compromising water security for South East Queensland by lowering the storage at
the end of the each event. The impact on yield needs to be quantified.

¢ Having preceding rainfall events fill up the dam and prevent it from being lowered
before a major flood event. Effectively compromising any effectiveness associated
with this strategy. ‘

¢ The limited discharges that can be utilised during sunny day flows in the river
system. To reduce levels prior to summer would take some time without inundating
any bridges and without any further inflows. To reduce from 100% to 50% and only
impact on Twin Bridges and Savages Crossings and keep Colleges Crossing open
could take some 5 to 6 weeks. Even if levels are reduced in Wivenhoe prior to
summer, as occurred this summer, multiple rain events can fill the dam and would
require significant releases to keep the storage level down.

6.5 Option 4 - Temporarily Lower the Full Supply Level to 85% and Amend
the Flood Operations Manual

It was requested that the option of temporarily lowering the storage to 85% of the current storage
capacity (for this option make EL65.25 the FSL, down from EL67) and amend the current flood
manual to commence releases once the storage level exceeds EL65.5. The amended manual would
retain the key level in the manual of EL74m, where the gates are opened until the flood level stops
rising. This would require a change by the Queensland Government to the regulatory requirements
and levels of service that the storage is operated under.

This amended change would result in flow reductions similar to that obtained from Option 3.

Table § - impact of temporarily Lowering FSL to 85%

Temporarily Reducing
Flood Event Existin‘ Rules FSL.
: Maximum Maximum :
Maximum Flood Maximum Lake Maximum Lake Flow
Event description Inflow Volume Outflow Level Outflow Level Reduction
{m’/s) (ML) (m'/s) | (mAHD) | (m’/s) | (mAHD) %
36 hour 1in 200 desiﬁn* 8,214 1,544,118 3,861 714 2,639 70.66 32%
36 hours 1 in 500 design 10,455 1,624,115 5,983 72.2 4,028 7153 33%
36 hours 1 in 1000 desiﬁn 12,031 1,772,752 6,010 72.78 5,031 72.16 16%
48 hours 1 in 5000 design 14,278 2,562,553 9,066 74.7 8,535 74.37 6%
72 hours 1 in 5000 design 13,181 2,880,602 8,204 74.15 7,821 73.92 5%
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96 hours 1 in 5000 design 11,870 2,948,032 7,534 73.74 7,135 73.49 5%
120 hours 1 in 5000 design 12,727 3,005,136 7,227 73.55 6,751 73.25 7%
January 2011 historic 10,470 2,650,000 7,528 74.98 5,746 74.62 24%
1574 historic 5,953 1,410,000 3,275 73.305 2,737 72.81 16% -
1999 historic 6,358 1,220,000 2,312 72.23 1,814 71.89 22%

* Design event characteristics obtained frorm WA (2005)

6.6 Option 5 - Temporarily Lower the Full Supply Level to 75% and

Amend the Flood Operations Manual
It was requested that the option of temporarily lowering the storage to 75% of the current storage
capacity {for this option make EL64 the FSL, down from EL67) and amend the current flood manual
to commence releases once the storage level exceeds EL64. The amended manual would retain the
key level in the manual of EL74m, where the gates are opened until the flood level stops rising. This
wouid require a change by the Queensland Government to the regulatory requirements and levels of
service that the storage is operated under.

As can be seen in Table 6 lowering the FSL to EL64 (75% of the current FSL) and commencing flood
operations at this level has a profound impact on the discharges for the shorter duration flood
events with smaller flood volumes. However, once the flood volume exceeds the 2,000,000ML mark
the effectiveness of this change in the operating level is diminished resulting in only a 10% reduction
in the peak outflows for the dam.

Given the January 2011 Event had a volume of over 2,500,000M! the benefits from lowering the
storage level would not have resulted in any major change to the extent of flood inundation. It
would however have reduced the depth of inundation with a corresponding reduction in the number
of house and commercial properties flooded.

Table 6 - impact of temporarily Lowering FSL to 75%

Temporarily Reducing
Ficod Event Existing Rules FSL.
Maximum Maximu
Maximum Flood Maximum Lake Maximum m Lake Fiow
Event description Inflow Volume Outflow Level Outflow Level ledugtiou
(m*/s) (ML) (mifs) | (maHD) | (m'/s) | (mAHD) %
36 hour 1 in 200 design_" 8214 1,544,119 3141 71.4 1,971 70.24 94%
36 hours 1 in 500 desiﬂ 10,455 1,624,119 5983 72.2 3,446 71.17 42%
36 hours 1 in 1000 design 12,021 1,772,752 €010 72.78 4,504 71.83 25%
48 hours 1 in 5000 design 14,278 2,562,553 9066 74.7 8,217 74.17 9%
72 hours 1 in 5000 design 13,181 2,880,602 8190 74.15 7,609 73.79 7%
96 hours 1 in 5000 design 11,870 2,948,032 7534 73.74 6,916 73.35 8%
120 hours 1 in 5000 design 12,727 3,005,136 7227 73.55 . 6,635 73.17 8%
January 2011 historic 10,470 2,650,060 7,528 74.98 4,512 74.25 40%
1974 historic 5,953 1,410,000 3,275 73.305 2,493 72.71 24%
1599 historic 6,358 1,220,000 2,312 72.23 1,561 71.48 33%
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* Design event characteristics obtained from WA {2005}

It can be seen from the comparison of Table 5 and Table 6 that the reduction of the storage levei to
75% can provide a significant reduction on the outflows from the dam when combined with an
amended release strategy, but again this impact reduces as the magnitude of the event increases.
This is consistent with the previous observations that reductions of at least 25% of the storage
volume are reqguired to significantly alter the outflows from the dam.

It is also important to note that even with the reduction of the storage level to 75% and the
amended flood operation rules, the storage level still exceeds EL74 for the January 2011 Flood Event.
The changes would result in reduced flood levels downstream but would not prevent damaging
fiows through Brisbane.
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8 Attachment A

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 to provide advice on the feasibility of maintaining
the water level in the Wivenhoe storage at one metre above Full Supply Level. As a part of the dam
operations under that scenario, it would be required that the additional storage above FSL be
released ahead of a 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 (east-west); bounded in the west by the Dividing
Range with its eastern boundary varying from about 40 to 80 kilometres intand 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 models is a difficult task. Quantitative Precipitation
Forecasts (QPF) are available from the Australian and international Numerical Weather Prediction
{NWP) models and have been used subjectively in the Brisbane office for many years. Whilst the
NWP models have shown improvement in the accuracy of QPF over the past decade or so, there is
still at times 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 syhoptic features that would be likely to produce the
threshoid rainfall amounts in question. These large-scale features include decaying tropical
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.
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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 Feb 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 cannot 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, winter extreme events are by
no means rare.

6. Considerable effort is being applied to derive improved deterministic and probabilistic QPFs from
NWP models. {n 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
cutlooks from a 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 1mm 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-releases 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 guantification 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 require an ensemble
of future rain scenarios to be considered for the Wivenhoe Dam application.

7. As for a potential service provided by the Bureau an alert type product would seem to be the best
alternative where the potential for an extreme rainfali 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 could provide more detailed forecast of expected rainfall amounts
and location. However | 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
few hours notice, such is the nature of the predictability of the mesoscale components of these
events.

8. Currently the Bureau provides a QPF service 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 service. 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 commence 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 product provided in support of dam operations will certainiy be on a
fee for service basis. 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 part of any future discussions.

Summary
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S. In light of the demand for water in southeast Queensland and the highly variable nature of rainfall
in the area the project has many obvious attractions. However the capability of the science to
provide sufficiently reliabie 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, Queensiand

24 July 2006
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9 Attachment 2 - Extracts from the Wivenhoe Design Report
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140 SPILLWAY DESIGN
14.1 Spillway - General

The general arrangement of the spillway is shown in Figure 56 (Drawing A1-50771C). The
principal dimensions of the spillway and gates and relevant elevations are as follows:-

Number and Size of Radial Gates 5-12 m wide x 16.6 m high
Storage Capacity 1150 000 ML
Flood Storage 1450 000 ML *
Design Flood Maximum Outflow ' 11700 m’/s *
Total Volume of Spillway Excavation 1962 766 m’
Total Volume of Concrete in Spillway - 124 984 m’
Level of Fixed Concrete Crest EL 57.0
Fully Supply Level for Optimum

Operation of Wivenhoe Hydro-Electric Power Station EL 67.0
Design Full Supply Level EL 68.5
Maximum Water Level EL 77.0 *
Embankment Crest Level A EL 79.0
Embankment Crest Level with Concrete Crash Barrier EL 79.7

(*In 1993 the flood hydrology of Somerset Dam and Wivenhoe Dam was revised as part of the
Brisbane River and Pine River Flood Study. The 48 hour Probable Maximum Flood produced the

81

largest cutflow from Wivenhoe Dam under existing normal gate operation procedures. Adoption of

temporal patterns from Australian Rainfall and Runoff (1987), for events with a Average Recurrence

Interval (ARI) of 100 years or less, led to the 72 hour duration storm producing the largest discharge
from Wivenhoe Dam for more frequently occuring events. For these revised design flood estimates

of peak inflows and outflows, flood volumes and peak lake levels for various retumn periods see
Table 3.1 of Report 24 of Appendix B attached to this report. Levels in the table do not include

allowances for wind set up or wave run up. These estimated extreme floods are of such a magnitude

that they would canse overtopping of the embankment. The Imminent Failure Flood (IFF) has

therefore been assessed as the flood event which, when routed through the storage under existing
operational procedures, would just threaten to overtop the embankment. The estimated reinfail

depth for the IFF is 75% of the Probable Maximum Precipitation which has an ARI of 14 300 years.

For the IFF the peak mﬂow to Wivenhoe Dam is estimated to be 21 990 m’/s; the peak outflow is

estimated to be 14 080 m Is and the flood volume is estimated to be 3 794 180 ML. However if the

IFF is defined as the flood which will just reach the top of the dam wall including the wave wall it
has an ARI of 100 000 years. For full details refer to Report 24 of Appendix B attached to this .

report.)

The excavated channel for the spillway has a total length of approximately 1100 m. It has a low

level channel to serve the outlet works, which was also used for diversion during construction, and a
higher approach channel serving the other four overflow monoliths. Downstream of the spillway

flip, the discharge channel was excavated an additiona! 11 m where the spillway jet impinges, to

form a plunge pool, which is designed to dissipate the energy and control scouring (Reference 23).
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Bays on the spillway overflow crest are five in number, each 12 m wide. A high level spillway flip,
of uniform radius directs an overflow jet well away from the crest structure. Steel radial gates of
86 t mass are mounted off piers supported on the crest, lifting winches being located behind each
gate leaf, Each pier is a constant 3.5 m width for 12 m from its nose and then tapers to 2 m at its
downstream end. At the base of each pier an extension is provided to reduce unsteady flow
conditions in the spillway flip.

Twin bridges cross the spillway. One carries the highway and is supported on cantilevers off the
piers. A second bridge supports a 79 t gantry crane provided to instal! the bulkhead gate during
maintenance of any radial gate,

An intake structure for the outlet works is slotted into the left bank spillway retaining wall just
upstream of the spillway crest. Outlet pipes of 1900 mm and 3600 mm diameter, one above the
other, connect the intake to the discharge valves adjacent to the spillway flip. The 3600 mm dia pipe
was providing as a possible power station penstock as described in Sections 22 and 29.

Training walls, upstream of the crest, direct flow fairly uniformly towards the spillway thereby
maximising its performance. A combination of rockfill groynes and mass concrete walls constitute
these training walls.

Geology of Site and Excavation of Spillway
Geology of Site and Excavation of Spillway - General

The damsite lies on the Helidon Sandstone, formerly known as the Wivenhoe Sandstone. This rock
is a massive, thickly bedded, fine to coarse grained argillaceous sandstone of varying hardness,
commonly showing current bedding. Bedding is approximately horizontal. Shale, claystone and coal
are also present in occasional seams and lenses. '

Possible spillway sites existed on both abutments but the existence of a thick shale layer, 4 mto 9 m
thick, on the right bank and economic advantages favoured the left bank location.

At the spillway site weathering extended to depths of about 25 m, but it was only in the top two or
three metres that the rock was completely to highly weathered so that the bulk of the excavated
material was suitable for embankment fill in the outer zones of the dam. The moderately weathered
zones were generally excavated by ripping with large bulldozers and loaded by scrapers assisted by
bulldozers whereas the fresh rock was drilled, shot and loaded into off-highway rear dump trucks.
Drilling was fast and economical in this type of rock. Because jointing was predominantly vertical

‘and horizontal, the spillway excavation was designed for vertical drilling in approximately 12m

steps with benches of 6 m to 8 m width, except where concrete was to be placed directly against the
rock wall, where no benches were provided. Instead, the coritractor was aliowed to drill slightly off
vertical to undercut the required theoretical line of excavation to accommodate his drilthead. On the
left wall of the excavation the existence of weak joints, inclined unfavourably, caused some falls
which necessitated the installation of prestressed anchors. The permanent near-vertical faces of the
spillway cut and excavation for the overflow monoliths, where shaped to receive concrete, were
presplit by line blasting with holes at 750 mm centres, before any bulk excavation was done.

At various levels, continuous weak nearly horizontal joints existed, fortunately at very wide spacing.
The weak material filling these joints varied in thickness and composition - in thickness from about
a few millimetres to one metre, and in composition from clay to a wesk sandstone or shale, coal
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seams and claystone. On the left side of the spiliway, the lowest such seam was at about EL 36, and
the foundation of the main spillway blocks was taken to this level to avoid this feature.

Geologica) Mapping of Spillway Foundations and Side Walls

Following excavation of the spillway the foundations and side walls were geologically mapped prior
to the placing of concrete. Figure 57 (Drawing A1-71363) lists the individual drawings covering the
foundations and side walls of the spillway. None of the drawings listed in this key plan have been
included in this report, but have been supplied to the South East Queensland Water Board under
separate cover. »

Flood Routing

The dam was assumed full with the reservoir level at EL 67.0 at the beginning of a flood for all flood
routing studies except those involving the Probable Maximum Flood, where the reservoir level at the
start was taken at EL 68.5 to allow for a possible future increase in full supply level.

As inflows into the dam are unable to be predicted accurately, the gate controller cannot be expected
to utilise 100% of the available flood storage. To allow a margin for error, 85 percent of the
available storage between EL 67.0 and EL 77.0 was used when routing floods other than the
Probable Maximum Flood through the dam.

For the Probable Maximum Flood, the waterlevel was allowed to come to the maximum, with all
gates open since it is a very rare flood.

Flood routing studies were divided into two categories, (i) the flood mitigation value of the dam for
the benefit-cost analysis, and (ii) the dam safety for which the Probable Maximum Flood was used.

The adopted Probable Maximum Flood (PMF) is shown in Figure 58. It was derived by maximising
the 1893 storm in situ (Reference 24 ). The 1893 storm was responsible for the largest flood on
record in the Brisbane River.

The adopted PMF had a peak of 15 000 cumecs and a volume of 4.21 million ML, equivalent to 600
mm of runoff over the catchment area. By comparison, the flood storage of Wivenhoe Dam between
the full supply level (FSL) of EL 67 and the maximum water level of EL 77 is 1.4 million ML.

This PMF was used to assess the safety of the dam against overtopping. In addition, inflow
hydrographs for various historical floods (e.g. the 1893 and 1974 floods) and for floods synthesized
from storm frequency data were developed in order to provide data for a benefit - cost analysis for
the flood mitigation component of the dam. '

For the flood mitigation benefit-cost studies, the historic and synthesised floods were routed through
the dam and the outflow routed down river to Brishane. The objectives were to limit outflow below
2 damaging level for Brisbane consistent with the available storage and to empty the dam within a
reasonable time , say 5 or 6 days , after the reservoir has reached maximum level.
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The results of flood routing for the economic studies are summarised in 2 report by Grigg (Reference
25). The 1974 flood, which reached 5.45 metres on the Brisbane City Gauge, would have been
lowered by 2.6 metres if Wivenhoe Dam had then been in existence. The damage caused by the
1974 flood was estimated at $178 million, and the savings produced by lowering the flood would
have been $140 million.

The flood mitigation studies indicated that all major historical floods could be controlled with
outflows not exceeding 3 200 cumecs. If no other inflow occurs below the dam a prolonged outflow
of this magnitude would cause little or no damage to Brisbane. The dam would then be able to be
emptied in a reasonable time after a major flood such as the 1893 flood.

The above data with respect to the PMF applied at the time of the design of Wivenhoe Dam. Since
then design flood estimates for Somerset Dam and Wivenhoe Dam have been revised under the
Brisbane River and Pine River Flood Studies. Details of the revised flood estimates are included in
reports Nos 8 and 24 of Appendix B of this report.

Spillway Gates
Gate Arrangement

The number and size of gates were determined mainly by economic considerations. Certain
operational requirements also influenced the size of the gates and concrete crest level. For instance,
one requirement laid down was a large outflow capacity with the reservoir at FSL so that large
volumes of water could be released in the early stages of a major flood. A desirable feature was the
ability to hold back a substantial flood volume with little or no release so that coincidence of releases
with downstream tributary inflow could be avoided. This last requirement made it necessary to have
the top of the gates considerably higher than FSL and EL 73 was adopted for the top of the gates.
The reservoir volume between the FSL of EL 67 and the top of the gates is 800 000 ML. This
height of gates was also checked by routing historical and synthetic floods with various modes of
gate operation. : '

The height of the gates was checked by flood routing calculations. It was found that, if the most
likely type of operation was adopted, as set out in Cossins (Reference 3) with respect to the criteria
of emptying the dam quickly , the major floods like the 1893 and the 1974 floods could be
controlled by a gate with its top at EL 70. However, in order to achieve lower initial outflow levels
and to give flexibility of operation, as described earlier, it was decided to have higher gates.

Economic comparisons led to the adoption of 5 radial gates cach 12 metres wide by 16.6 high with a

- fixed concrete crest of EL 57. The savings of this arrangement compared to 6 gates and a crest level

of EL 58 was $1.2 million (August 1979). The five gates chosen gave a width of spillway cut
providing sufficient excavated material to balance the fill required in the embankment. The design
of the gates is covered in Section 23.0.
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14.4.2 Gate Operation

The aspects of gate operation in this section is based on hydrological data available at the time of the
design of Wivenhoe Dam (Reference 6).

During a major flood, the outflow from Wivenhoe Dam will normally be controlled with the gates
partly opened during the whole period of the flood. It is only in the event of a very large flood that
the gates will be fully open and then only in the later stages of the flood. The following
considerations would apply during a major flood contro] operation:

(&)  Safety of the dam.

) QOutflows must be kept to non-damaging levels for as long as possible.

(c) Outflows should generally be less than the corresponding natural flood flow.

(d)  The rate of increase of outflow should be limited to allow adequate warning downstream.

(e) To avoid coincidence of the outflows from the dam with peaks arriving at Brisbane from
tributaries downstream of the dam, it may be desirable to severely cut back the dam outflow
for short periods. -

@ The outflow should be high enough so that the reservoir may be emptied in time to receive
inflow from a possible subsequent flood event.

(g)  The rate of increase and decrease in outflow from the dam should be kept to within limits so
as to avoid possible danger to people and damage to river banks downstream.

For the PMF, various modes of operation were considered, and cases with a varying number of gates
inoperable (i.e. not able to be opened) were examined. When 3 gates or less out of the 5 were
operable, it was assumed that the operating rules would force the operator to open gates to match
outflow to inflow until the gates were fully open. It was found that the PMF could be passed with
this rule as long as at least 2 gates remained operable, with no freeboard remaining.

Figure 58 shows one method of routing the PMF through the dam with five gates operating. The
reservoir level at the start of the flood was at EL 68.5. The gates remained closed until the reservoir
reached EL 70.5 when the gates were opened incrementally until the discharge equalled the non
damaging outflow of 3200 cumecs where it was held as long as possible. When the water level
reached EL 73.5, gate opening resumed until the gates were fully open with the reservoir level at EL
75.5 and a discharge of 10,350 cumecs. As the inflow continued the reservoir reached a maximum
level of EL 76.9 where the discharge was 11780 cumecs. (This example does not apply to the
current operation of Wivenhoe Dam. Operating procedures are included in Reference 26).

In the unlikely event that the controller kept the gates shut during the PMF and the reservoir level
reached the top of the gates, it was found that as long as the subsequent rate of opening was at least
300 cumecs per hour then the dam would not be overtopped. This method of operation would not be
recommended for very large floods. Calculations have proved the safety of the design. The aim of
the design was to provide as much flexibility as possible for future controllers of the spillway gates.

The current procedures for operating the gates at Wivenhoe Dam are detailed in the Manual of
QOperational Procedures for Flood Mitigation for Wivenhoe Dam and Somerset Dam (Reference 26),
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14.5 Hydraulic Model Studies

14.5.1 Hydraulic Models

Most of the hydraulic data for the spillway design was obtained by testing of two physical hydraulic
models (Reference 23). A ‘pilot’ model of 1 to 200 scale was used to determine the feasibility of 2
flip bucket spillway-and to assess overall hydraulic behaviour of the spillway, the approach flow
conditions and discharge back to the river. The section of the river from AMTD 152.0 km to AMTD
148.9 km was reproduced in this model.

A 1 to 80 scale 3-dimensional mode! of the spiliway termed the Main Spillway Model, was tested to
determine the spillway structure geometry, hydraulic loading data, gate discharge ratings, proposed
sequencing of gate openings for flood discharge, and dissipation performance in the flip bucket
plunge pool. Only part of the approach channel, the spillway structure, and part of the discharge
channe] were reproduced in this model.

14.5.2 Pilot Model

The initial spiliway approach arrangement tested was a conventional vertical training wall layout
with a radiused transition on the upstream ends. This layout produced a concentration of flow
towards the left of the spillway. Large vortices were shed from the end of the right approach wall
and considerable vortex motion occurred in front of the two gates on the right. This bebaviour would
have resulted in poor discharge control and asymmetric flip bucket and plunge pool conditions. The
major reason for the asymmetric approach condition was that the higher natural surface levels on the
left of the spillway approach channel forced a skewing of flow from the right. Various arrangements
of approach groynes and long-radiused training walls were tested to produce a final approach layout
as shown in Figure 59 (Drawing A1-50782C). A reasonably uniform approach velocity distribution
was obtained across the face of the spillway with this layout. Detailed velocity measurements were
taken on the face of the groynes to determine riprap protection requirements. Results of these
measurements are shown in Figure 60.

The flip bucket appeared to be satisfactory in the pilot model with a number of improvements which
were tested on the main spillway model. The spillway flip was originally the same width as the
discharge channel (74.0 m) but convergence of the sidewalls downstream to a width of 68.0 m was
necessary to ensure that the overflowing jet from the spillway did not impact on the berms above the
discharge channel. The initial piers were parallel sided with square ends. The waves generated
from the pier ends were unstable and relatively high, intermittently forcing a high velocity jet to
impact on the discharge channel berm. This problem was alleviated by tapering of the piers and was
further investigated in the main spillway model.

The chosen flip bucket exit angle of 25° was based on current world practice with a compromise
between the distance the jet is projected downstream and the angle of incidence of the jet on the
floor of the plunge pool. The resulting scour hole developed a sufficient distance downstream not to
endanger the stability of the spillway. The lip level of the flip bucket was some 8.0 m below the
tailwater level for the Probable Maximum Flood but the flip bucket was not drowned.
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It was virtually impossible to reproduce in the model the scour of the rock material in the discharge
channel. If the discharge channel had & non-erodible bed at EL 28.0 supercritical flow was possible
with a hydraulic jump being formed at the downstream end. This was considered undesirable as
massive scour could develop in the less resistant rock at the downstream end of the discharge
channe! and uncontrollably progress back upstream. For this reason, a pre-excavated scour hole was
experimented with to ensure energy dissipation occurred in the region where the jet impacted the bed
of the discharge channel and thus controiled the location of the major scour. This concept was
further tested in the main spillway model.

To give some guidance to the range of possible scour depths, a number of approaches were used.
Several scour ‘formulae’ are presented in the literature based on model and prototype measurements
but the diversity of the results obtained would indicate some unreliability in predicting stable scour
depths. Scour tests were performed in the pilot model using vertical non-erodible sidewalls in the
discharge channel with an erodible bed. Granular beds ranging from fine sand to graded mixtures
were tested. Loosely packed concrete cubes were also tested in an atiempt to reproduce the
behaviour of hard but jointed rock where the scour could be caused by the high dynamic pressures
of impact penetrating the joints and lifting blocks of rock into the flow.

The maximum bed velocities in the order of 4 m/s were encountered in the discharge channel down-
stream of the plunge pool. There was little tendency for strong circulation currents in the river
between the embankment and the end of the spillway discharge channel.

14.5.3 Main Spillway Model

The approach channel flow distribution of the pilot model was reproduced in the main spillway
model. Water surface profiles were measured against the approach walls to determine design
loadings. The necessity for the convergence of the spillway side-walls, as shown on the plan of the
spillway, Figure 56 (Drawing A1-50771C), was confirmed and the overall behaviour of the two
models was similar.

The crest section of the spillway profile consisted of a standard USBR ogec crest shape for a design
head of 15.0 m. The radial gates were located downstream of the crest so that the jet trajectory from
small gate openings more closely approximated to the ogee shape. A 15.0 m radius was initially used
for the flip bucket with a sloping apron and 17.0 m radius to connect to the crest shape. Pressures
measured along the spillway profile indicated pressure peaks on the two radii but with
subatmospheric pressures on the sloping apron for some flow cases. Also at higher discharges, flow
concentric with the circular flip bucket surface was not maintained with consequent poor jet
trajectory. The two radii and sloping apron were substituted by a single radius of 41.8 m with the
same location and exit angle of the flip and improved performance was obtained.

Water surface profiles were measured for various flows to determine the height of the spillway side
walls. Pressures on the crest and flip bucket were measured for various uncontrelled and gate
controlled discharges. Figure 61 shows a companson of water surface profiles and pressurcs for the
gate controlled design discharge of 5000 m %/s and an uncontrolled discharge of 11 700 m’/s.
Pressures were also measured for the case of the bulkhead gate used as an emergency flow control.
A maximum subatmospheric pressure of 3.6 m was developed which gave a reasonable margin
against cavitation on a smooth concrete surface. Maximum velocities on the face of the spillway
were in the order of 22 m/s.
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Waves from square ended piers and tapered piers were generated in the main spiliway mode! similar
to those in the pilot model. An extension of the tapered pier by 7.0 m downstream and
approximately 5 m high, further improved the uniformity of the jet as well as controlling its spread
for single gate operation. Mitre, semi-circular, triangular, parabolic and rounded mitre pier nose
shapes were tested. A rounded mitre nose was selected, giving the best compromise between
discharge performance and lateral loading on the piers. The lateral water loads on the piers were
determined by pressure tappings located in the piers. Further details on the design of the piers are
given in Section 18.0.

The pre-excavated plunge pool was considered necessary to initiate the scour hole downstream of
the flip bucket in a controlled manner. The basic consideration in the development of the pre-
excavated plunge pool shape was that the large scale turbulence should be concentrated away from
the unprotected sidewalls of the spillway discharge channel. Various shapes were tested with the
shape shown on Figure 56 regarded as a practical solution. The side benches protect the sidewalls
from undermining, and sloping the downstream bench faces reduced the possibility of deflecting the
jet laterally. .

The radial gates were rated over the complete range of operation. A recommended gate opening
procedure was developed from the model. The major considerations were to produce symmetrical jet
energy dissipation in the plunge pool, keep high velocity jet impact away from the sidewalls for as
great a discharge as possible, and to have the jet impact into the greatest tailwater depth. The
recommended procedure is to open only the middle gate for small discharges then open adjacent
gates for larger discharges with symmetric flow about the middle gate. For discharges greater than
3000 m*/s all gates would be opened equally. Operating procedures were developed for the
emergency case of a gate stuck either open or shut. These procedures were developed in an attempt
to produce near-symmetrical conditions for as great a discharge as possible.

ROCK PROPERTIES OF THE SPILLWAY AREA
Rock Properties of the Spillway Area - General

In addition to the detailed geological investigation, testing of the mechanical properties of the rock
was carried out to establish design parameters for both the spillway walls and over-flow monoliths.
For this purpose vertical and horizontal cores were available from 75 mm and 100 mm drill holes at
the site of the 1050 mm exploratory shaft. Unconfined compression tests of the core, both saturated
and dry, indicated a general increase in strength and stiffness of the rock with depth. Also, the
strength and stiffness in the plane of bedding was only marginally greater than that normal to the
bedding. The strength of saturated samples was in general less than half that for dry samples. Typical
compressive strength for saturated samples at about foundation level was 20 MPa with Youngs
modulus in the range 5 - 10 GPa.
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2 Introduction

Seqwater staff have been asked to investigate the impact of reducing the storage level of Wivenhoe
Dam on the downstream discharges for major flood events. This memo details the investigations
carried out and provides a preliminary assessment of the reduction in flood flows that could be
achieved by reducing the Wivenhoe Dam storage level to 95%, 90%, 75% and 50% of the normal
water supply volume.

The comments in this report are provided to give an indication of the impacts of a reduced storage
leve! of Wivenhoe Dam on discharges during major flood events. It must be noted that it is very
preliminary, as to get accurate results a full investigation and analysis of the whole river system
utilising multiple flood events and a combination of hydrologic, hydraulic, and routing models would
be required. This review was requested to provide an order of magnitude assessment of impacts and
the results should not be utilised beyond that purpose.

3 Definitions
For the purposes of this report the foliowing definitions have been adopted as per the Wivenhoe —
Somerset Flood manual:

Fresh This causes only very low-level bridges 1o be submerged.

Minor Flooding This causes inconvenience such as closing minor roads and the
submergence of low-level bridges. Some urban properties are affected.

Moderate Flooding This causes inundation of low-lying areas and may require the

evacuation of some houses and/or business premises. Traffic bridges
may be closed.

Major Flooding This causes flooding of appreciable urban areas. Properties may
become isolated. Major disruption occurs to traffic. Evacuation of many
houses and business premises may be required.

Extreme Flooding This causes flooding well in excess of floeds in living memory and
general evacuation of whole areas are likely to be required.

“m*fs” Means an instantaneous flow rate expressed as cubic meters of water
per second.

“AEP” means annual exceedance probability, the probability of a specified
event being exceeded in any year;

"AHD" means Australian Height Datum;

"EL" _ means elevation in metres from Australian Height Datum;

“ML" Means a million litres of water

4 Background

4.1 Previous Flood Studies

The original design of Wivenhoe Dam was to provide both water supply for South East Queenstand
and flood mitigation for the city of Brisbane. There have been several flood studies prepared for the
dam as discussed below.
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Wivenhoe Dam has a catchment area of about 7,048 kmz. The current spillway capacity of Wivenhoe
Dam is based on a PMF inflow of 15,090 ms/s made by the Queensland Water Resource Commission
(WRC) in 1977 (Hausler and Porter, 1977). This estimate was based on a 48-hour duration probable
maximum precipitation (PMP) estimate of 480 mm and synthetic unit graphs using the Clarke
Johnson method. :

WRC revised the design flood estimates in 1983 when the dam was in its final phase of construction.
This revision was brought about because the Commonwealth Bureau of Meteorology (BOM) had
revised their estimate of the PMP for the Wivenhoe catchment.

In addition, better rainfall-runoff-routing techniques were available at that time to derive design
flows. The revised PMF inflow estimated in 1983 was 48,000 mz/s, which is some 220% above the
1977 estimate. The increase was mainly attributed to the changes in the PMP, which increased to
1,000 mm for the 48-hour duration storm.

The Department of Natural Resources (DNR) {formally WRC) revised the design flows again as part of
a comprehensive safety review of the dam undertaken between 1990 and 1994. Rainfall-runoff-
routing models of the catchment were developed together with a dam flood routing model used to
derive outflows from Scmerset and Wivenhoe Dams taking into account the flood operating
procedures used at that time. Somerset Dam, which has a catchment area of 1,331 km: drains into
Wivenhce Dam.

As part of the réview, the BOM was requested to update the PMP estimates for the catchment
(BOM, 1991). The revised PMP estimates were used in the 1994 analysis to estimate PMF. DNR
estimated the PMF inflow to be 39,880 ms/s, which is lower than the 1983 estimate but still
substantially higher than the 1577 estimate. The lower PMF estimate were mainly attributed (again)
to changes in the PMP, which was revised down to 870 mm for the 48-hour duration storm. The
development and calibration of the rainfall runoff routing model was also much more
comprehensive than previous studies. Flood operating procedures were also incorporated into the
models to estimate design outflows.

A detailed review of the previous studies is provided in Report No. 8a of the DNR flood study reports
{1994).

The BOM updated the PMP estimates in 2002/2003 for the Wivenhoe catchment using the revised
Generalised Tropicai Storm Method (BOM, 2003). This report also provides the latest information on
temporal patterns and spatial rainfall weightings to be used with the new PMP data. The 2002 PMP
estimates are some 20% higher than PMP estimates. used by DNR in the 1994 study. As a result, the
new PMF estimate for the catchment using this data is significantly higher than the 1994 estimate.
The new estimate was used for the upgrade of the dam in 2004/2005 by the Wivenhoe Alliance. The
DNR models {1994} were used to estimate design flows for Wivenhoe Alliance.

For the purposes of this study design hydrographs from the Wivenhoe Alliance have been used along
with recorded data from three historic flood events.
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4.2 Flood Mitigation

The Design Report for Wivenhoe Dam (DPI 1994) provides a summary on the design of the flood
mitigation component of the dam. The report indicates that the estimated PMF was used to assess
the safety of the dam against overtopping. In additon, inflow hydrographs from various historical
floods (eg the 1893 and the 1974 floods) and for floods synthesised from storm frequency data were
developed in order to provide data for the benefit — cost analysis for the flood mitigation component
of the dam.

For the flood mitigation benfit — costs studies, the historic and synthesised floods were routed
through the dam and the ouflow routed down the Brisbane River. The objectives were to limit
outflow below a damaging level for Brisbane with the available storage and to empty the dam within
a reasonable time, say 5 or 6 days, after the reservoir had reached the maximum level,

The results of the flood rouitng for the economic studies are summarised in a report by Grigg. The
1974 flood, which reached 5.45meteres on the Brisbane City Gauge, would have been lowered by
2.6m if Wivenhoe Dam had then been in existence. The damage caused by the 1974 flood was
estimated at 5178M, and the savings produced by the lowering the flood level would have been
S140M.

The flood mitigation studie indicated that all major historical floods could be controlled with outflows
not exceeeding 3,200m3/s. If no other inflows occur below the dom, prolonged outflow of this
magnitude would cause little or no damage to Brisbane. The dam would then be able to be emptied
in a reasonable time frame after a major flood such as the 1893 flood.

An extract of the design report detailing the design of the spiilway is presented as Attachment 2.

5 Assessment of the Impact of Lowering the Full Supply Level
Lowering the full supply level was assessed to determine the impact on the peak fiood levels and
discharges.

5.1 Analysis Methodology

The analysis was undertaken using a spreadsheet developed to model the gate opening sequence as
provided in the Flood Manual during a ioss of communications situation. During a loss of
communications between the dam operators and the Flood Control Centre, operators would use
predefined gate openings based soiely on the Lake Level information available to them at the dams.
It should be stressed that in practice gate operations would normally seek to take advantage of
additional information related to rainfall forecasts and tributary flows to ensure that flood pedks are
reduced as far as possible without causing coincident flooding with downstream tributaries. Thus,
while using the “loss of communications” flood operation rules provides a consistent means of
comparing the efficacy of different mitigation options, the actual degree of flood reduction
achievable is dependent on the characteristics of the specific event.

A history of floods in the Brisbane River is presented in Table 1.
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Table 1 - Summary of Significant Flood Events in the Brisbane River

Somerset Dam

Wivenhoe Dam

Event Peak Peak Total Inflow Outflow Flood
Elevation Inflow Outflow Elevation Flood Volume Volume
m AHD ML ML m AHD ML ML
Jan 1974" 106.57 620,000 450,000 73.31 1,410,000 1,410,000
Jun 1983 101.58 260,000 280,000 69.49 1,080,000 470,000
Mar 1989 102.59 370,000 380,000 65.78 690,000 660,000
Apr 1989 102.6%9 340,000 350,000 71.45 870,000 820,000
Feb 1999 102.96 450,000 280,000 70.45 1,220,000 900,000
May 2009 99.62 110,000 110,000 62.19 235,000 0
Mar 2010 99.41 210,000 200,000 66.43 390,000 0
Oct 2010 101.37 250,000 270,000 69.61 630,000 630,000
Mid Dec 2010 100.42 150,000 140,000 67.50 360,000 330,000
Late Dec 2010 99.98 120,000 130,000 65.35 500,000 460,000
Jan 2011 105.11 825,000 820,000 74.97 2,650,000 2,650,000

¥ presence of Wivenhoe Dam simulated

The assessment has investigated the impacts of the lowered storage level on the three largest
events — the 1974 flood, the 1999 flood and the 2011 flood.

Plots of the inflow and estimated outflow for these events are presented in Figure 1.
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Figure 1 - Plots of Historic Events with Simulated Outflows

5.2 Analysis Results
A summary of the results of the modelling is presented in Table 2.

Table 2 — Reduction in flood peak due to adoption of different initial storage levels

|k = g _
+ x 5 =
HEEEEN R
Wivenhoe Dam Somerset Dam @ &
Storage % of Full Peak Peak Peak Peak Peak Peak Peak Peak
Level at Supply Inflow | Outfliow | Inflow | Outfiow Flow Flow Flow Flow'
Start Volume { (m’/s) {m/s) {m’fs) {m*/e) (mits) | (m¥s) | (mifs) {m*/s) %
1974 Flood ’
67.0 100 5,953 3,275 5,015 3,548 3,260 | 5110 | 4,241 7,948
66.5 95 5,953 3,153 5,019 3,480 3,260 | 4799 | 4241 7,910 0.5%
65.8 %0 5,953 2,974 5,019 3,419 3,260 | 4524 | 4241 7,897 0.6%
64.0° 75 5,953 2,618 | 5019 3,302 3,260 | 4,117 | 4,241 7,683 " 3.3%
60.0 50 5,953 2,067 5,019 3,040 3,260 | 3,342 | 4,241 7,423 6.6%
1999 Flood
67.0 100 6,358 2,312 7,540 3,837 663 2,556 308 2,503
65.5 95 6,358 2,132 7,540 3,662 663 2,434 308 2,479 4.4%
65.8 80 6,358 2,003 7,540 3,470 663 2,284 308 2,319 10.6%

! Note the flows guoted for Moggill are based on the addition of outflows from the dam and the measured
flows at Lockyer Creek and the Bremer River. They do not have any allowance for routing of the flows through
the river system and the subsequent reduction in flows that were observed during the actual flood events.
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64.0 75 6,358 1,687 7,540 3,214 663 1,906 308 1,936 25.3%
60.0 50 6,358 1,007 7,540 2,798 663 1,186 308 1,214 £3.2%
2011 Flood

67.0 100 | 10470 | 7528 3,824 2,814 3,040 | 10,495 | 2,703 13,104

66.5 95 | 10470 | 7,453 3,824 2,798 3,000 | 10,445 | 2,793 13,004 0.8%
65.8 90 | 10470 | 6,756 3,824 2,815 3,040 | 9791 | 2,793 12,302 6.1%
64.0 75 | 10470 | 5,748 3,824 2,680 3,040 | g788 | 2,793 11,110 15.2%
60.0 50 | 10,470 | 4,209 3,824 1,595 3,080 | 7249 | 2,793 5,582 26.9%

The preliminary work done by Seqwater before Christmas 2010 showed that for the October 2010
event, reducing the level of Wivenhoe by small amounts would have had minimal impact on the
flood releases. From the Table 2 the following comments are applicable:

« Similarly to work completed previously, reducing levels by smail amounts prior to the January
2011 Event (if it was feasibie) would have had little impact on the peak [evel in Wivenhoe Dam
as shown in the Table 2. The reason for this is that the total event inflow volume of
2,600,000 ML is well in excess of the useable flood storage combined with the available water
supply storages shown in the table. Large reductions to the storage leve! of the dam (25 to 50%)
would be required if significant impacts on flooding are to be achieved.

» For the 1999 flood, where most of the flooding occurred upstream of the Wivenhoe Dam, there
is a dramatic reduction in the peak outflow if the storage is lowered. However, this is of little
benefit as the flood would not have resulted in damaging flows downstream of the dam even if
the storage was full.

s The 1974 flood simulation is based on the recorded flows being routed through the both
Somerset and Wivenhoe. The presence of Wivenhoe would have reduced the flooding damage
in Brisbane during the 1974 event, however there is very little change to the flood mitigation
benefits by varying the storage level in Wivenhoe. As most of the flood flows in 1974 were
downstream of the dam and the flood in the Brisbane River was relatively small compared to the
downstream flooding the event is insensitive to the starting level in Wivenhoe.

* It should be noted that the increasing early releases from Wivenhoe was investigated during the
Brisbane Valley Flood Damages Study as part of a review of the operation of the dam. Releasing
more water earlier on from Wivenhoe dam was shown to lessen the flood mitigation benefits
compared with the existing flood manual release strategies.

The key point being that each flood event is unique and presents varying opportunities to mitigate
flows through Brisbane.

5.3 Downstream Water Level Changes

To evaluate the specific impact on the Lower Brisbane River of these reduced dam outflows from
lowering the storage requires the use of a complex hydraulic model. The results of this modeiling
would still contain a degree of uncertainty as illustrated by the difficuities in estimating the finai
flood peak in Brisbane during the event. The uncertainty was partly due to the rapid closure of the
Wivenhoe gates after the peak inflow of the flood and the attenuation achieved in the downstream
river system. It is extremely difficult to model accurately.

Document by: Barton Maher Version Date: 31/03/2011 Page: 8 of 19

187



Given the timeframe of this report it is not possible to generate any reliable estimate of the changes
to the water level at the Port Office Gauge due to tidal influences, the need to interpolate between
previously modelled results that vary markedly between differing events, the availability of verified
data, and the uncertainty surrounding the timing of peak flows for the differing scenarios.

Table 3 shows a comparison of the peak water level for each of the various starting levels for the
2011 Flood Event. It should be noted that each scenario results in the storage level exceeding EL74
requiring the gates to be opened until the storage rise is stopped. These estimates of flood levels at
the Port Office are based on the interpolation and scaling of previously modelled results — these
estimates should thus be regarded as indicative only.

Table 3 - Preliminary Estimate of Brisbane Levels Changes due to Lowering Wivenhoe for the 2011 flood

Wivenhoe Dam App;:oxifnate
reduction in level
Starting Level Peak Height Capacity at Peak Height | Brisbane Port Gauge
% m AHD m AHD % m
100 67.0 74.98 191.1 0
95 66.5 74.93 190.6 Oto 0.1
90 65.8 74.88 189.9 0.1t00.3
75 64.0 74.63 186.5 0.2t00.6
50 60.0 74.11 - 1796 0.41t00.9

it is seen that appreciable reductions couid only have been achieved when the storage is drawn
down towards the lowest levels considered.

it should also be noted that to accurately calculate the impacts of reducing the storage levels of
Wivenhoe Dam at the start of a major flood event requires considerable study as rainfall events of
different intensity, duration, peak, location and spread will give very different outcomes. In addition,
there is the need to do detailed hydraulic analysis of the river system for each scenario to more
accurately determine impacts.

5.4 Summary

Due to the large volumes of water associated with major flood events in the Brisbane River (that is
with events with annual exceedance probabilities rarer than 1 in 100), to effectively reduce flood
peak discharges significantly would require the storage level of Wivenhoe Dam to be lowered by at
least 25 to 50%.

6 Contingency Options

There is the possibility of further flood events in the South East Queensland during the 2010/2011
wet season. To reduce the risk of flooding in Brisbane should a major rainfall event be predicted it
has been requested that lowering of the storage level of Wivenhoe Dam be investigated to
determine if this is a feasible option to further mitigate flood flows.
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The assessment carried out by Seqwater has indicated that to have any significant impact on
releases downstream of Wivenhoe Dam during a major flood event it would be necessary to lower
the storage level by 25 to 50%.

There are five options considered going forward:

° “Option 0" - Continue with the current approved flood manual strategies

e  “Option 1" - Commence drawing down the storage at a safe rate to bring it down to say 75%.

e “Option 2” - Pre-release water from the dam following the prediction of a major rainfall event

* “Option 3” - Change the flood manual strategies to ignore the early strategies designed to
minimise disruption to the rural communities.

¢  “Option 4” - Temporarily reduce the full supply of Wivenhoe Dam and amend the flood
releases to commence flood operations from the lowered full supply level.

6.1 Do Nothing Option - Continue with the Current Flood Manual

This option maintains the status quo and continues to utilise the dam as originally designed. This
option has the least risks associated with it as the Strategies have been implemented and refined
over several flood events and the manual was developed by a comprehensive study. The strategies
in the flood manual have proved adequate for more frequent flood events.

6.2 Option 1 - Vary the early strategies for the Flood Manual

it has been proposed that increasing the releases from the dam up to 1,600 m®/s as soon as
practicable after gate operations commence may deliver reduced peak flood levels. This has been
investigated to assess the impact of attempting to release more water at the very start of an event.

This option has been assessed using a range of design events from the Wivenhoe Ailiance Design
hydrology. To model the impacts of increasing releases up to 1,600 m?®/s as soon as practicable a
range of design flood events from the Wivenhoe Alliance were compared using the program
FLROUTE. . It was assumed that no attempt would be made to maintain bridge access downstream
of the dam other than Mt Crosby Weir Bridge and the Brisbane Valley Highway Bridge.

The results for the modei runs are presented in Table 4.

Tabie 4 - Comparison of Release Strategies

Flood Event Existing Rules Amended Rules
Maximum Flood Maximum Maximum Maximum Maximum Fiow
Inflow Volume Outflow Lake Leve! Outflow Lake Level Reduction
Event description A

{mfs) (ML) (m'/s} (m AHD} (m'/s) {m AHD} %
36 hour 1in 200 8,214 1,544,119 3,861 71.43 3,613 71.27 6.4%
design*
36 hours 1 in 500 10,455 1,624,119 5,125 72.22 4,915 72.09 4.1%
design _
26 hours 1 in 1000 12,031 1,772,752 6,049 72.8 5,854 72.68 3.2%
design

14,278 2,562,553 9,083 74.71 8,094 74.66 1.0%
48 hours 1 in 5000
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design

72 hours 1 in 5000 13,181 2,880,602 8,204 74.16 8,101 74.10 1.3%

design .
96 hours 1 in 5000 11,870 2,948,032 7,550 73,75 7,426 73.67 1.6%
design

120 hours 1 in 5000 12,727 3,005,136 7,265 73.57 6,986 73.38 3.8%
design

January 2011 historic

1974 historic

1959 historic

it should be noted that predicted flood levels greater than EL 74 require the gates to be opened until
the water level stabilises. This is fundamental to the dam’s safety. !n addition, any reduction in
starting level, which does not achieve a peak lower than EL 74, is unlikely to have any impact upon
peak release rate.

It can be clearly seen from Table 4 that changes to the early releases adopted for the flood manual
strategies have minimal impact on the maximum outflow for the dam. The influence of reduced
initial starting level decreases with increasing flood magnitude. For the major flood events
investigated the reduction in peak outflow for the dam is negligible. Note that this analysis does not
consider the downstream flooding in the Lockyer and Bremer Rivers.

However, it should be noted that there is the real risk that the release of additional water from the
dam early in the flood event may make local flooding impacts in Brisbane worse. Due to the travel
time of releases, uncertainty in forecast rainfall, and the low lying local catchment areas between
Wivenhoe Dam and the urban areas of Brisbane, it is likely that for some events the increased early
releases will exacerbate local flooding in Brisbane. This is potentially a significant risk as this flooding
is directly attributable to the dam releases and could be avoided if the dam was operated according
to the current strategy.

The flood strategies for Wivenhoe and Somerset are based on holding back flood waters until the
rain has occurred and downstream flooding has peaked. Releasing early in an event compromises
some of the flood mitigation capacity for the intermediate flood events.

6.3 Option 2 - Pre-release water when a major event is forecast

This option involves implementing a significant release of water once the notification of a major
rainfall event has been received. This option is reliant on the accuracy of forecasts and having
predefined approval processes in place.

The Bureau of Meteorology was approached by the SEQWater Corporation in 2006 to discuss the
ability of the provision of short term forecasts of large rainfall events. Their response is included in
Attachment A. The summary of their advice from the meeting was:

“In light of the demand for water in southeast Queensiond and the highly variable nature of rainfall
in the area the project has many obvious attractions. However the capobility of the science to
provide sufficiently reliable 24 to 48 hour advance predictions of high catchment average rainfalls is
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limited. The Buregu would be willing to participate in future discussions on the subject and maybe
able to assist with some service that would assist,”

There are also physical constraints on the amount of water that can be released. To reduce
Wivenhoe to 75% in 48 hours requires water to be released at a rate that would close all of the road
crossings over the Brisbane River between the dam and the Jindalee Bridge {peak flow of over 1,900
m®/s) and result in a final volume in Wivenhoe of around 66.8% during the third day if the gates
were closed down using the established closure sequence after the 48 hours. If the high rainfall did
occur, then the gates would no doubt remain open.

It is not possible to lower Wivenhoe to 50% within 3 days due to the incremental opening of the
gates required for safety, the reduction in discharge through the gates with the dropping dam level,
and the need to limit discharges below damaging flows through Brisbane.

In light of the above comment, pre-releases (i.e. releasing water prior to an event based on
predicted rainfall) has significant risks associated with the strategy in terms of:

+ The difficulty in actually releasing significant volumes of water,

+ The potential impacts downstream if rainfall doesn’t eventuate {disrupting the
downstream community, causing minor damage to low lying areas, creating a
“sunny day” flood event totally attributable to the dam, someone could be injured
or washed away in such a release).

» The risk of exacerbating flooding by making releases that then add to flood levels
downstream occurring after the pre-release. (i.e. the predicted rainfall occurs
downstream of the dam while the river level is elevated due to the pre-release’s
from the dam combining to create a damaging fiood).

¢ Predicting rainfall 2 days before an event is highly variable even according to the
Bureau of Meteorology and 3 days is problematic.

6.4 Option 3 - Lower the Storage Level by Sunny Day Releases to 75% and
operate under the current flood manual

This option involves effectively iowering the Full Supply Level of Wivenhoe Dam to increase the flood

mitigation storage at the commencement of a flood event. As discussed previously, the storage

would need to be lowered by 25 to 50% to provide a significant reduction in peak flows far a major

flood event. Cnce the storage level reached EL67 gate operations would commence as per the

current flood manual.

To safely lower the storage it is proposed that this option would be implemented by “Sunny Day”
releases at a rate low enough to minimise disruption to the rura! areas. This would be difficult to
implement during a wet year where the risk of major flooding is greater.

In the 25 days leading up to the January 2011 Flood event, three flood events impacting on
Wivenhoe Dam were experienced, with gate releases being made on all but five of those days. The
total outflow from these events was around 790,000ML.

During these events, multiple requests were received from Councils and residents impacted by
bridge closures downstream of the dam to curtail releases as soon and as quickly as possibie.
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Additionally, the 2 January end date of the flood event prior to the January 2011 Flood event meant
that significant draw down of the dam prior to the onset of the January 2011 Flood event that
commenced on 6 January 2011, was not possible without major bridge inundation downstream of
the dam and without exceeding minor flood levels in the lower Brisbane River.

Additionally, a flood event was also experienced in October 2010 that resulted in a release of
640,000ML from the dam. Accordingly, to draw down the dam below full supply level prior to the
start of the first December event would not have been possible without significant bridge inundation
and without exceeding minor flood levels {as defined by BOM and BCC)} in the lower Brisbane River.

In other words, preceding rainfall events to the January 2011 Major Fiood event had created
flooding that would have maintained the storage at the current FSL and prevent drawdown of the
storage if such a strategy was proposed.

Risks to this strategy are:

s Compromising water security for South East Queensland by lowering the storage at
the end of the each event. The impact on yieid needs to be quantified.

s Having preceding rainfall events fill up the dam and prevent it from being lowered
before a major flood event. Effectively compromising any effectiveness associated
with this strategy.

¢ The limited discharges that can be utilised during sunny day flows in the river
system. To reduce levels prior to summer would take some time without inundating
any bridges and without any further inflows. To reduce from 100% to 50% and only
impact on Twin Bridges and Savages Crossings and keep Colleges Crossing open
could take some 5 to 6 weeks. Even if levels are reduced in Wivenhoe prior to
summer, as occurred this summer, multiple rain events can fill the dam and would
require significant releases to keep the storage level down.

6.5 Option 4 - Temporarily Lower the Full Supply Level to 85% and Amend
the Flood Operations Manual

it was requested that the option of temporarily lowering the storage to 85% of the current storage
capacity (for this option make EL65.25 the FSt, down from EL67) and amend the current fiood
manual to commence releases once the storage level exceeds ELES5.5. The amended manual would
retain the key level in the manual of EL74m, where the gates are opened until the flood level stops
rising. This would require a change by the Queensland Government to the regulatory reguirements
and levels of service that the storage is operated under.

This amended change would result in flow reductions similar to that obtained from Opticn 3.

Table 5 - Impact of temporarily Lowering FSL to 85%

Temporarily Reducing
Flood Event Existing Rules FSL.
Maximum Maximum
Maximum Flood Maximum Lake Maximum Lake Flow
Event description tnflow Volume Outflow Level Outflow Level Reduction
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{m®/s} {ML) {m3/s) (m AHD) (m’/s) (m AHD) 9%
36 hour 1in 200 design* 8,214 1,544,119 3,861 714 2,639 70.66 32%
36 hours 1 in 500 design 10,455 | 1,624,119 | 5,983 72.2 4,028 7153 33%
36 hours 1 in 1000 design 12031 | 1,772,752 | 6,010 72.78 5,031 72.16 16%
48 hours 1 in 5000 design 14,278 | 2,562,553 | 9,066 74.7 8,535 74,37 6%
72 hours 1 in 5000 design 13,181 | 2,880,602 | 8204 74.15 7,821 73.92 5%
96 hours 1 in 5000 design 11,870 | 2,948,032 | 7,534 73.74 7,135 73.49 5%
120 hours 1 in 5000 design 12,727 | 3,005,136 | 7,227 73.55 6,751 73.25 7%
January 2011 histaric 10,470 | 2,650,000 | 7.528 74.98 5,746 74.62 24%
1974 historic 5,953 1,410,000 } 3,275 73.305 2,737 72.91 16%
1599 historic 6,358 1,220,000 | 2,312 72.23 1,814 71.89 22%

* Design event characteristics obtained from WA (2005)

6.6 Option 5 - Temporarily Lower the Full Supply Level to 75% and
Amend the Flood Operations Manual

It was requested that the option of temporarily lowering the storage to 75% of the current storage
capacity {for this option make EL64 the FSL, down from EL67) and amend the current fiood manual
to commence releases once the storage level exceeds EL64. The amended manual would retain the
key leve| in the manual of EL74m, where the gates are opened until the flood level stops rising. This
would require a change by the Queensland Government to the regulatory requirements and levels of
service that the storage is operated under.

As can be seen in Table & lowering the FSL to EL64 (75% of the current FSL) and commencing flood
operations at this level has a profound impact on the discharges for the shorter duration flood
events with smaller flood volumes. However, once the flood volume exceeds the 2,000,000ML mark
the effectiveness of this change in the operating leve! is diminished resulting in only a 10% reduction
in the peak outflows for the dam.

Given the January 2011 Event had a volume of over 2,500,000MI the benefits from lowering the
storage level would not have resulted in any major change to the extent of flood inundation. It
would however have reduced the depth of inundation with a corresponding reduction in the number
of house and commercial properties flooded.

Table 6 - impact of temporarily Lowering FSL to 75%

Temporarily Reducing
Flood Event Existing Rules FsL.
Maximum Maximu
Maximum Flood Maximum Lake Maximum m Lake Flow
Event description Inflow Volume Outflow Level Outflow Level Reduction
{m’/s) (ML) (m’/s) | (maHp) | (m/s) | (mawD) %
36 hour 1 in 200 desigrn* 8,214 1,544,119 38141 71.4 1,971 70.24 84%
36 hours 1in 500 desiin 10,455 1,624,119 5983 72.2 3,446 71.17 42%
36 hours 1in 1000 deiiEQ 12,031 1,772,752 6010 72.78 4,504 71.83 25%
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48 hours 1 in 5000 design 14,278 2,562,553 9066 74.7 8,217 74.17 9%
72 hours 1 in 5000 design 13,181 2,880,602 8190 74.15 7,609 73.79 7%
96 hours 1 in 5000 design 11,870 2,948,032 7534 73.74 6,916 73.35 8%
120 hours 1 in 5000 design 12,727 3,005,136 7227 73.55 6,635 73.17 8%
January 2011 historic 10,470 2,650,000 7,528 74.58 4,512 74.25 40%
1974 historic 5,953 1,410,000 3,275 73,305 2,493 72.71 24%
1999 historic 6,358 1,220,000 2,312 72.23 1,561 - 71.48 33%

* Design event characteristics obtained from WA (2005)

it can be seen from the comparison of Table 5 and Table 6 that the reduction of the storage level to
75% can provide a significant reduction on the outflows from the dam when combined with an
amended release strategy, but again this impact reduces as the magnitude of the event increases.
This is consistent with the previous observations that reductions of at least 25% of the storage

volume are required to significantly alter the outflows from the dam. ‘

It is aiso important to note that even with the reduction of the storage level to 75% and the
amended flood operation rules, the storage level still exceeds EL74 for the January 2011 Flood Event.
The changes would result in reduced flood levels downstream but would not prevent damaging
flows through Brisbane.
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8 AttachmentA

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 to provide advice on the feasibility of maintaining
the water level in the Wivenhoe storage at one metre above Full Supply Level. As a part of the dam
operations under that scenario, it would be required that the additional storage above FSL be
released ahead of a 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 (east-west); bounded in the west by the Dividing
Range with its eastern boundary varying from about 40 to 80 kilometres inland 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 models is a difficult task. Quantitative Precipitation
Forecasts {QPF) are available from the Australian and international Numerical Weather Prediction
(NWP)} models and have been used subjectively in the Brisbane office for many years. Whilst the
NWP models have shown improvement in the accuracy of QPF over the past decade or so, there is
still at times 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 tropical
cyclones, east coast low pressure systems and significant upper level troughs. Howevér 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.
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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 Feb 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 cannot 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, winter extreme events are by
no means rare.

6. Considerable effort is being applied to derive improved deterministic 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
outfooks from a 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 1mm 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. Whiist it is not
considered that this will provide a sufficiently accurate method for objective decision making for
pre-releases 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 require an ensemble
of future rain scenarios to be considered for the Wivenhoe Dam application.

7. As for a potential service provided by the Bureau an alert type product would seem to 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 could provide more detailed forecast of expected rainfall amounts
and location. However | 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
few hours notice, such is the nature of the predictability of the mesoscale components of these
events.

8. Currently the Bureau provides a QPF service 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 service. 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 commence charging for the product as
it is essentially not a basic service and should 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 product provided in support of dam operations will certainly be on a
fee for service basis. 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 part of any future discussions.

Summary
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9. In light of the demand for water in southeast Queensland and the highly variable nature of rainfall
in the area the project has many obvious attractions. 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, Queensiand.

Peter Baddiley
Supervising Engineer Hydrology
Bureau of Meteorology, Queensland

24 july 2006
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9 Attachment 2 - Extracts from the Wivenhoe Design Report
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Telephone Dnscussmn with John Bradley, Debbie Best, Greg Claydon, 8 February 2011 9.30pm
$eqwater attendees: Peter Borrows, Jim Pruf;s, Mike Foster, Fiona Murdoch
John Bradley requested that the meeting cover 3 items:

1. Status of Seqwater’s modelling work
2. Contingency Protocol
3. Assessment and advice

" PB agreed 'with the agenda.

1. Status of Seqwater's modelling work

JB enquired as to the status of the modelling.

_ PB advised that he had sent the modelling output across this morning in an email to JB, cc to DB, GC
and PA at approximately 9.00am.’ PB advised that this document had been through the Iawyers the
insurers and the Chairman.

B enquired whether the document' expressed a view on Seqwater’s preferences or contained-a
recommendation or was simply data. .

PB advised that it was the results of the modelling as was discussed at the meeting last Friday and
did not make a recommendation. A

PB highlighted that a key issue is what sort of event was trying to be improved and mitigated
against, e.g. 1:100, 1:500, 1:5000 year event.

PB confirmed that JP would be the contact for any queries relating to the modeiling content.

2. Contingency Protocol
JB asked whether Seqwater had considered GC's email of last night (7.11pm).

PB advised that he had had a preiiminary conside}ation but had not had the opportunity to fuily
discuss with relevant staff. PB confirmed that he was wanting further details of the issues raised in

GC's email..

JB referred to the letter provided by the Chairman of Seqwater to the Minister on 4 February. He
stated that the letter had been written with repeated references to “Segwater to assist DERM”.

JB stated that coIIectwely, mcludlng the Mlnister thev were surpnsédh b; the expresswn of the
owner and operator of the dam Seqwater’s response. JB stated that the Minister’'s earlier letter did
not ask for Seqwater’s assistance it asked for Seqwater to expedite its review under the Flood
Operations Manual inciuding a consideration of the FSL. JB stated that it was implicit in the
interactions over the last week, they were asking for explicit advice from Seqwater on the FSL.

PB stated that this had already been discussed a number of times, including last Friday, and
therefore consideration of FSL would not be part of Seqwater’s regulatory report. PB advised that
Seqwater was working to complete the regulatory report under the 6 week period but it would be

= very close to the due date.
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JB stated that they had a different expectation of the view that Seqwater would bring to this matter
and a different expectation of the advice from Seqwater under the manual.

PB stated that he did not see the review under the manual driving a change of FSL. PB stated that
there was a fundamental difference between FSL from a water security point of view to the level for
the flood mitigation manual. PB pointed to the standards for flood mltigatlon and said that was not a

Seqwater decision.

JB stated that from DERM’s point of view he could not comprehend how an owner and operator

can't come to a corporate position on FSL as required by the statutory report under the manual. JB

stated that the duty operators have significant discretion in how they operate under the manual and

that there is flexibility throughout the manul.

PB stated whilst there was some flexibility it was in the context of very prescnptlve parametérs
approved by the regulator and gazetted.

JB further stated that Seqwater appeared to be not taking control and that there was no ownership
by Seqwater. JB stated that Seqwater was passmg the jssue back through government w:thout

analysis and advice.

JB asked if the manual was not the regulatory instrument to change or specify the FSt where has FSL
* been set in regulations? JB stated that even if DERM wanted to take it on DERM could not do that
was there was no instrument to do so. JB said it appears that Seqwater is not capable of making that

decision.

PB stated the question whether the manual is a taker of FSL or a decider of FSL? PB stated that
Seqwater’s view is that the manual is a taker of FSL. '

JB stated that the manusl was now the operating framework that specifies FSL and was therefore

the regulatory instrument. JB stated that to therefore lower FSL in this current environment would

require a tactical change only for this year.

PB replied that Seqwater considered that the SEQ Waier Suppl\‘: Strategy, ROP and the water
planning process are the specifiers of the FSL.

JB stated that if there was to be a fundamental long term change to the FSL requiring a change of

the yield he indicated that the strategy and ROP would be-relevant instruments. JB_howeyver stated.

that this was a temporary change and therefore a variation to the manual was appropriate and could
_be done in that regulatory context. JB stated that Seqwater could use section 3 to say what FSL is for
the next 12 months.

B stated that if the manual was not the instrument to change FSL - what is the other regulatory
instrument — it is not the ROP.

P8 reiterated the water supply security position and that it takes FSL as part of it. PB further stated
- that it was a balance of water supply and flood mitigation under the water resource planning
framework.
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JB agreed to the fundamental premise however stated that we were in a situation that was beyond
the normal bounds of gravity of decisions envisaged by the manual.

B stated that it was the expectation of the Minister that Seqwater consider this and take into
account the gravity of the situation, JB stated that the Minister expected the Board to provide

corporate decisions on FSL.

PB stated that he heard his position but that there were too many variables given that different
events produced significantly different outcomes. PB further highlighted the limited time to
undertake appropriate analysis. '

JB stated that Seqwater is the organisation that takes into account downstream impacts through the

manual. JB further stated that it should be Seqwater’s view in relation to pre-emptive releases or
accelerated releases when needed,

JB stated to not come to a position on the benefits and desirability of changing FSL/releases is a
fundamental vacation of the area that we should be expert in. JB stated that he could not
understand how change gets done without using the manual. v

JB offered to talk with the Chairman of Seqwater and also for the Minister to talk with the Chairman.

JB stated that it was a time critical decision. JB stated that they wanted a clear timeframe for how
long to complete the review and the FSL advice. '

JB stated that the Issue at the moment was that we needed to work through this as we are at 100%
and have a community on tenderhooks and that we need a plan.

JB stated.the Minister and himself had a fundamental concern about the lack of progress. JB stated
that we are in real time operational mode that Seqwater needs to be able to function in.

PB stated that we have heard all this and discussed this a number of times and as stated it is the
Board's position taking advice from the lawyers and insurers, '

JB stated that he was sure that there was nothing in Seqwater’s insurance policy that would prevent
Seqwater from fulfilling its regulatory obiigation.

PB advised that he would have to talk with the Chairman and insurers based on -this further
discussion.

JB asked for a phonecall from PB later in the day advising on where Seqwater was at.
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TRIM ref: Bf11/502
9 February 2010

Peter Borrows

Chief Executive Officer
Seqwater

PO Box 16146

City East QLD 4002

Dear P‘Bﬁ ‘ :
Ty

| refer to Seqwater’s Chair's letter to Minister Robertson dated 4 February 2011, regarding
Seqwater’s consideration of the appropriate Full Supply Levels (FSL) for Wivenhoe and
Somerset dams. We acknowledge having recently received a copy of this letter from you.

| write regarding the water security impacts of lowering the FSL of Wivenhoe Dam, in light of
the SEQ Water Grid Manager's obligation to manage water supplied from its water
entitlements in accordance with Sections 6 and 7 (Desired Levels of Service Objectives and
Risk Criteriz} in the South East Queenslond System Operating Plan. We understand that this
is being considered 3s an interim measure for the current wet season.

| confirm previous verbal advice that, from a water security perspective, the SEQ Water Grid
Manager has no objection to Wivenhee Dam being drawn down to 75 per cent of its FSL.
The water security implications of a temporary draw down are unlikely to impact our ability
to comply with the South East Queenslond System Operating.Plan or our Grid Contract

obligations.

-

If 2 permanent reduction of Wivenhoe Dam’s FSLis later considered, this may have an
impact on the Sowth Eost Queensiond System Operating Plon’s desired levels of service
objectives and we would suggest that you also engage with the Queensland Water
Commission on this matter. '

1 trust that this advice is sufficient. If you have any questions, piease do not hesitate to
contact me by telephone on [N or vie email at

Yours sincerely

CC: Karen Waldman, Chief Executive Officer, Queensland Water Commission.

PO Box 16205, City East QLD 4002 Tel: _'ww.seqwgm.qld.guv.uu

ARN: |4 Y43 207 430

—— -
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10 February 2011

Mr John Bradley

Director-General

Department of Environment and Resource Management
Level 13, 400 George Street

BRISBANE QLD 4000

Dear John,

Further to our Chairman's letler to the Honourable Stephen Robertson MP, Minister for
Natural Resources, Mines and Energy, and Minister for Trade, of 4 February 2011, | advise
that the SEQ Water Grid Manager informed Seqwater by the atlached letter, received
yesterday, 9 February 2011, that it has no objection, from a water security perspective, to
Wivenhoe Dam being drawn down to 75% of its Full Supply Level (FSL) and that such a draw
down, if temporary, would be unlikely to impact its obligations.

You will recall that, pursuant to Minister Robertson's earlier request, Seqwater undertook
modelling of various potential flood events (which included approximately 90 permutations in
respect of 3 previous flood events and 6 design flood events) and confirmed to you that a
reduction in Wivenhoe Dam's storage level to 75% of its FSL will provide appreciable flood
mitigation benefits. Reducing storage to this level will effectively increase the capability of the
dam to further mitigate flood events (depending on rainfall conditions downstream of the

dam).

By way of example, the simulation modelling underlaken by Seqwater, which was peer
reviewed by independent experts and submitted to you with Seqwater's letter dated
7 February 2011, demonstrated, subject to the gualifications referred to in that letter, that the
reduction in storage level of the Wivenhoe Dam to 75% of its FSL achieved (approximately):

{a) a flow reduction from 3900 cumecs to 2400 cumecs (being a 39% reduction) in the
case of a 36 hour 1 in 200 design flood event; and

(b) a flow reduction from 5100 cumecs to 3700 cumecs {being a 28% reduction) in the
case of a 36 hour 1 in 500 design flood event.

Seqwater notes the extreme January 2011 flood event resulted in 2,650,000 ML of flood
water passing through Somerset and Wivenhoe Dams, which was 1,240,000 ML more than
the 1974 floods.

In light of the SEQ Water Grid Manager's abovementioned advice to Seqwater, the extrerne
nature of the January 2011 event and the abovementioned modelling results, Seqwater
recommends that Wivenhoe Dam's storage level be temporarily reduced to 75% of its FSL in
order to temporarily increase its flood mitigation capacity. Should the State agree with this
recommendation, Seqwater will then confer with your Departmental cfficers to expiore the
various options by which this outeeme can most promptly be achieved, -

| look forward to recelving your response,

Yours sincerely,

fe €

Peter Borrows
Chief Executive Officer

Aftach,
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Environment and Resource
Management

Mr Peter Borrows

Chief Executive Officer

Queensland Bulk Water Supply Authority
PO Box 16146 ‘
CITY EAST QLD 4002

Lo Ca,
Dear Ww’:

Thank you for your letter of 10 February 2011, in which you provided further advice
regarding Seqwater's consideration of potential reductions in the Full Supply Level of
Wivenhoe Dam. _ : ‘

Since receiving this correspondence on Thursday evening, we have held a number of
discussions directly and with our officers to facilitate the early implementation of Seqwater's
recommendation to reduce the storage level of Wivenhoe Dam to 75% of its Full Supply
Level in order to temporarily increase its flood mitigation capacity.

It was also useful to receive the briefing yesterday afterncon on the outlook for the current

- wet season, with particular reference to South East Queensland, by the Queensland
Regional Director of the Bureau of Meteorology, Mr Jim Davidson. We have discussed the
immediate and 3 month weather outiook fuither today.

in.our discussions today, you have indicated that the earliest timeframe by which Seqwater
would seek to implement the reduction in the storage level of the dam would be late in the
coming week, recognising the need to consider rainfall conditions and notification
timeframes before such a release. You have indicated Seqwater remains confident in its
ability to operationally respond to rainfali in the Bureau's current 8-day forecast within the
provisions of the current Flood Mitigation Manual. -

We have agreed to implement the recommendations of Seqwater in the following manner —

» |intend o propose an amendment to the Moreton Resource Operating Plan (ROP)
for the consideration of Governor in Council. | am currently investigating the earliest
possible date for such consideration but anticipate it will be no later than Thursday 17
February 2011.

+ This ROP amendment would permit the subsequent submission by Seqwater to me
of an Interim Program, for operations consistent with the recommendations of your
letter of 10 February 2011. This Interim Program should be received immediately
after the formal amendment of the ROP.

s, | would then consider the interim pregram and respond directly.
» The Stale is currently considering the request for a Deed of Indemnity for the

Corporation, its Board and officers, recognising that such releases below 100% Full
Supply Level will occur outside the current provisions of the Flood Mitigation Manual

204



and the ROP. If granted, such an indemnity would be expected to be required for a
limited duration until Seqwater arranges appropnate insurance relevant to the
proposed new operating mode.

+ Seqwater would then commence its recommended releases in accordance with the
approved Interim Program.

Should you have any enquiries concerning the information in this letter, please do not
hesitate to contact me oni _

Yours sincerely

John Bradley
Director General
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Water Act 2000

APPROVAL OF AN AMENDMENT OF A RESOURCE
OPERATIONS PLAN NOTICE (No 01) 2011
Short title

1. This notice may be ciled as the Approval of an amendment of
a Resource Operations Plan Notice (No 01) 2011. -

Notice of document [5.106 of the Act]

2. Notice is given that the Governor in Council on 14 February
2011 spproved an amendment to thc ~ Moreton Resource
Operations Pian 2009,

The amended “Moreton Resource Operations Plan 2009" takes
effect on the day the Govemnor in Council approved the
amendment,

' ENDNOTES .
Made by the Governor in Council on 14 February 2011.
Published in the Gazette on 14 February 2011,
Not required to be laid before the Legislafive Assembly,
The administering agency is the Department of Environment
and Resource Management.
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Seqwater Interim Program — Moreton Resource Operations Plan
" {Revised 17 February 2011)

The Moreton Resource Operations Plan (the ROP) commenced on 7 December 2009. The
Queensland Bulk Water Supply Authority (trading as Seqwater} is the Resource Operations Licence
Holder under the ROP for the following Water Supply Schemes :

s Central Brisbane River Water Supply Scheme;
. ' _ Pine \féllevs Water Supply Scheme; and
. “Stanley River Water Supply Scheme.

* Where Seqwater, as the ROL holder, is unable to meet requirements of the ROP on its
commentement, a structured process is available wherebyra statement of programs currently in
existence can bg prepared and submitted to the-Departmenf: of Environment and Resource |
Management (DERM), to be followed by an Interim Program, The box below sets olt the relevant
provisions under the ROP. ' '

Relevant ROP Requirement

lnterirn Program

s13(1) The chlef executlve and the resource operations licence holder st lmplernent requlre ments of this plan as soonas Is

practical within the tinveframes stated below.
313(2} Subsections 3 to 11 apply where a resource operations licence holder s unable to meet the requlrements of this plan
on the day this plan cormmences.
£13(3) The resource oeperations llcence holder must—

(a) within 2 months of commencement of this plan, submit a statement of programs currently In existence, to the chlef

executive for approval; and
(b} within 6 months of commencement of this plan, submit a program for meating the requ!rm-nents of this plan to
- the chief executive for approval, including a timetable and interim methods to be used,

$13(4) The resource operations licence holkier may, where an emergency or operational incident results In an Inabllity to
comply with any rules or.requirements of this pian, submit an interim program for meeting the requiremants of this planto
the chiefl executive for approval, including timetatxle and Interim methods to be used,
513(5} Where the submitted program relates to the Water Monitoring Data Collectlon Standards, the program must Indude
the accuracy of methods currently used,
s13(6) The chlef executive, in consldering any submitted program, may request additional information.
$13{6A) Desphte anything in subsections 2, 3 or 4, a résource operations licence holder with an approved Interim program may
submit to the chief executive a revised progrem for consideration under subsection 7,
513(7) The chief executive, in considering any submitted program, may either—

{a}y @pprove the propram with or without conditions;

(6} amend and approved the amended program; or

{c) require the resource operations licence holder to submit a revised program.
$13(8) Within 10 business days of making a declsion on a program submitted under this section the chief executive must
notify the resource operations ficence holder of the decision.
513(9) Following approval of the program by the chief executlve, the resource operations licence holder must—

{a) Implement and operate In accordance with the approved program; and

. {b} make public detalls of the approved program on thelr internet site,
513{10} Where there Is conflict between the provisions of this plan and the provisions of an approved program, the approved
program prevals for the time that the approved program is in place.
$13(11) Where this section applies, the resource operations licence holder may continue to operate under the existlng
progrem untll the program submitted under this sectlon Is approved.

Seqwater submitted a Statement of Current Programs to DERM on 5 February 2010, in accorda_r\ce '
with Section 13 of the ROP. -




Seqwater submitted an Interim Program for the Moreton ROP to DERM in May 2010, as required
under s13 of the ROP. After consultation with and at the request of DERM, an amended Interim
Program was submitted to DERM on 27 August 2010, A delegate of the Chlef Executive approved
Seqwater’s 27 August 2010 Interim Program on 3 December 2010. :

On 14 February 2011, the ROP was amended to permit a Resource Operations Lcence HoideE to
submit'a revised program. '

Under Section 6A of the ROP, this Revised Interim Program is nd_w submitted to DERM for approval
to facllitate the temporary reduction of the water storage leve! at Wivenhoe Dam to temporarily
_increase the flood mitigation capacity of the dam. - v
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THIS DEED is made:

BETWEEN: State of Queensiand as represented by the Department of Environment and Raourcg

Management ("the State") v
AND: Queensland Bulk Water Supply Authority trading as Seqwater ("Seqwate?')
BACKGROUND

A. Seqwater is the operator of Wivenhoe Dam and Somerset Dam ("Dams"). Seqwater operales the
Dams in accordance with the Interim Program under the Moreton Resource Operations Plan 2008,

B. On 10 February 2011 Seqwater wrote 1o the Director-General of the Depariment of Environment and
Resource Management advising that Seqwater recommended that the Wivenhoe Dam's storage v
level be temporerily reduced to 76% of Full Supply Leve! in order to temporarily increase its flood
mitigation capacity. Seqwater premised this recommendation on the following factors:

{a) Advice from SEQ Water Grid Manager ("Grid Manager®) to Seqwater that the Grid
Manager had no objection from a water security perspective to Wivenhoe Dam being
drawn down to 75% of Full Supply Level and that such a draw down, if temporary, would
be unlikely 1o impact the Grid Manager’s obligations; .

(b) Modelling by Seqwater of various potential flood events which confirmed that a reduction

* in Wivenhoe Darm’s storage level to 75% of Full Supply L.evel would provide appreciable
fiood mitigation measures; and

(c) . = The extreme nature of the January 2011 event. -

.
LA
"

G. The circumstances outlined in recital B above have resulted in Seqwater submitting é Revised
Interim Program for the operation of Wivenhoe Dam. ‘

D. Consequent on the above exceptional circumstances, Seqwater has requested and {he State has
agreed to grant, an indemnity in the terms of this Deed.

E. The State is granting an indemnity to Seqwater in relation to potential liability arising from proposed F
changes. o existing operations under the regulatory requirements applicable to Seqwater in its
operation of the Dams. "The proposed operations will be authorised under a Revised Interim
Program which is altached as Annexure 2 to this Deed (including the Relevant Part of the Revised
interim Program which forms Annexure 1 to this Deed) approved by the Chief Executive of the
Depariment of the Environment and Resource Management pursuant to section 13 of the Moreton
Resource Operations Plan 2009 (as amended). - '

. F. The Relevant Part of the Revised Interim Program includes the following:

' _ *Seqwater will, between 20 February and 31 March 2011 (2011 Summer Season”) and subject fo

H the operational constraints specified below, make the following releases from infrastructure —

{a) the volume necessary to initially reduce Wivenhoe Dain to the Interim Supply Securi
Level, and :

&) volumes necessary to reduce back to the Interim Supply Secusity Level, where inflows
oceur during the 2011 Summer Season that take the Wivenhoe Dam level to between the
Interim Supply Security Level and the Full Supply Level.

The releases specified in (a) and (b) will only be made where releases ¢an be undertaken al a rate
such that Burtons Bridge remains trafficable. '

if, after releases specified in (a) or (b) have commenced, a fiood event is declared, the dam will be
operated in eccordance with the Manual of Operational Procedures for Fiood Mitigation at
Wivenhoe Dam and Somerset Dam. Orice the flood event has ended and the dam level is brought
back to the Full Supply Level, the releases specified in (a) and (b} will be recommenced.,

'For the purpose of the above, “Interim Supply Security Level™ means 64.0m AHD."

G. The proposed operations in accordance with the Relevant Part of the Revised Interim Program will
involve Seqwater releasing waters from Wivenhoe Dam (additional to usual requirements for
downstream demand or minimum flows) on a temporary basis (from the period commencing
20 February 2011 until 31 March 2011) to achieve a storage ievel of 75% of the Full Supply Level.

Deed of Extansion 2
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Furthermore, as necessary during the term of the Relevant Part of the Revised Interim Program,
when a storage level of 75% of the Full Supply Leve! is achieved and there are any subsequent
in-flows info the storages of the Dams which then increase the storage leve! above 75% of the Full
Supply Level Seqwater will recommence the release of waters to regain a storage level of 75% of
Fult Supply Level and to maintain that storage level of 75% of the Full Supply Levei ondil the end of |
the Relevant Part of the Revised Interim Program. 1f there is a Flood Event Seqwater will follow
procedures in the Flood Mitigation Manual. “

H. Seqwater holds insurance pursuant {6 its Insurance Policies. Seqwater's insurers have advised that in
their view the proposed operations under the Relevant Part of the Revised intesim Program are not
covered by. Seqwaler’s Insurance Policies. Seqwater has been unable to obtain Commercial
Insurance Cover as al the Commencement Date. The indemnity is not intended 1o affect, nor will
affect, the Insurance Policies in relation to events occurring before the Commencement Date

L The State has agreed fo provide an indemnity for Seqwater's operations under the Relevant Part of the
Revised Interim Program fo the same cover limit and on the same terms and conditions as the cover
limit and terms and conditions that Seqwater has under its Insurance Policies in accordance withthe

* terms of this Deed but subject to the circumstances in which the indemnity will expire or be suspended
under this Deed. :

J. The State is granting an indemnity which addresses the foliowing:

. Seqwater, Seqwater's officers, and Seqwater's employees and agents ("the Indemnified")
be indemnified fully and effectively as if the insurance cover under the Insurance Policies
covered the risks arising from, or connecied with, or related to, operations in accordance
with the Relevant Pant of the Revised Interim Program (directly or indirectly); o

. the granting of this indemnity must not compromise any claims made by Seqwater under
the Insurance Policies for events oceurring prior to the Commencement Date;

. liabilities covered are intended to refiect the lisbllities covered under the Insurance
Policies, Including civil claims, statutory liabllity and costs on a solicitor/own client basis:

. an Indemnified will not lose the benefit of the indemnity merely due to negligence,

inadvertence, or error of judgment, provided that the Indemnified has not acted in bad
faith, or engaged in wilful disregard or misconduct. For clarity, avoidance of the indemnity
due to this range of matters will be avaliable only in respect of the relevant Indemnified, but
will affect no other Indemnified; _ ' iy
. Cessation of holding office or employment will not affect the continuing operation of the
indemnity for acts or omissions which occurred prior to the cessation;
the indemnity will be irevocable though subject to expiry or suspension: and
If there Is a Flood Event, the procedures in the Flood Mitigation Manual will epply and the
indernnity will be suspended until the en of the Flood Event (because Seqwater wouid
expect to be able to access its insurance Policies in respect of operations under the Flood
Mitigation Manual).

IT IS AGREED
1. INTERPRETATION

1.1 In this Deed, where commencing with a capital letier and unless the context otherwise requires:
{a) 2011 Summer Season means 20 February 2011 to 31 March 2011, . '
{b) Business Day means between 9:00am and 5:00pm on a weekday other than a Saturday,
Sunday or public holiday in Brisbane, Queensland.
{c) Commencement Date means either;
(i) the date specified in 1 of the Schedule; or
(i} if no date is specified in 1 of the Schedule, the date on which this Deed is executed
by the Parties (and if not executed by the Parties on the same day, the date on
which the last Party executes this Deed). a :
{d) Commercial Insurance Cover means insurance cover similar to the Insufance Polices
which will cover the proposed operations under the Relevant Part of the Revised Interim
Program.
{e) Dams means Wivenhoe Dam and Somerset Dam.
N Deed means this document and any schedules and annexures attached to it.
{q) Flood Event means a declared flood event pursuent to the Flood Miigation Manual.
{h} Flood Mitigation Manual means the Manual of Operational Procedures for Flood
Mitigation at Wivenhoe Dam and Somerset Dam Revision 7 November 2009 (as
amended). .

Deed of Indemnity : 3
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(d  Full Supply Level means 67m AHD (Australian Height Datum).

)] Insurance Policies means the commercial insurance policies cumently held by Seqwater,
summaries of the insurance coverage of which are contained in Annexure 3 to this Deed.

(k) interlm Supply Security Level means 64m AHD, .

)] Parties means the Siate and Seqwater, and Parly means either of the Parties as the
context requires.

{m) Relevant Part of the Revised Interlm Program means the operational procedures set out
in Annexure 1 to this Deed

(n) Revised Interim Program means the documenl aftached as Annexure 2 1o this Deed.

{0) Schedule means the schedule attached to this Deed.

1.2 In this Deed, unless a contrary intention appears:

(@ words importing a gender inciude any other gender

{b) words in the singular include the plural and vice versa;

{c) all dollar amounts refer to Austrafian currency;

(d) a reference o any legistation includes any subordingle legisiation made under it and any
legistation amending, consolidating or replacing i, ¥

(e) a reference to an enlity or person includes an individual, corporation, parinership or other
tegal entity;

4] a Party includes its executors, administrators, fiquidators, successors and permitted
assigns;

@ a reference 10 a clause, schedule attachment or annexure is a reference to a clause,
schedule, attachment or annexure of this Deed;

{h) clause headmgs in this Deed are for convenience of reference only and are not infended tg-
affect the meaning or interpretation of this Deed; :

(0] if an expression is defined, other grammatical forms of that expression will have

corresponding meanings;
) - i an entity ceases to exist, is replaced, reconstituted or renamed, or ils powers or functlons

are transferred {o ancther entity, the reference is to the other entity; and
(k) if the day on or by which any act is to be done is & Saturday, Sunday or public hohday in
Queenstand, the act may be done on the next Business Day.

1.3 ¥ a Parly to this Deed consists of more than one person, those persons are jointly and severally
bound under this Deed.

2 INDEMN‘TY

2.4 In this clause 2:

)] Seqwater includes Seqwater and its directors, officers, employees and agents (the

‘ Indemnified).  Cessation of holding office or. employmentwil not affect the
continuing operation of the indemnity for acts or omsssaons which occurred prior to the
cessation; and

{b) Claim includes eny action, claim, suit, proceeding, demand, lLability and obhgahon
(including a claim for negligence) including civil claims and proceedings for non-indiciabl
statulory offences and penalties, for any damage, liability, loss, injury, death, and economi?
loss (and legal costs or expenses arising on a solicitor/fown client basis).

2.2 Subject to clause 2.3 of this Deed, the State indemnifies the Indemnified fully end effectively to the
same cover limits and on the same terms as if the insurance cover under the Insurance Policies
covered any Claims arising from, or connected with, or related to, operations in accordance with the
Relevant Part of the Revised Interim Program (directly or indirectly).

2.3 The mdemnlty provided in clause 2.2 of this Deed:

(a) is irrevocable; :

(b) will not apply to events occumng before the Commencement Date;

(€) will not apply to events occurring after the exp:ry of this Deed;

(d) is limited to the terms and limits of cover in the Insurance Polices as if they appiied to the
Relevant Part of the Revised Interim Program;

(e) only applies to operations in actual or purported compliance with the Relevant Part of the
Revised Interim Program;

{N is not relsted to and does not apply to participation in the Queensland Floods Commission
of Inquiry established by the Commissions of Inquiry Order (No 1) 2071 on 17 January
2011;

Deed of Indemnity . 4
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- 3.2

4.2

4.3

4.4

45

4.6

5.1

{9) will riot be denied to an Indemnified merely due to negiigence, inadvertence, or emor of
judgment, provided that the indemnified has not acted in bad faith, or engaged In wilful
disregard or misconduct. Loss of the benefit of the indemnity due to bad faith, wilful
disregard or misconduct will apply only in respect of the relevant indemnifled, but will affect
no other Indemnified; _ ‘ .

TERM

This Deed commences on the Commencement Date and expires on the sarlier of the following two
dates: '

{(8)  when Seqwater obtains Commercial Insurance Cover '

{b) 31 March 2011.

For the avoidance of doubt, after 31 March 2011 or when Seqwater obtains Commercial Insurance
Cover the indemnity in clause 2.2 of this Deed still applies to events that occurred in the time
period between the Commencement Date and the expiry date of this Deed.

If there is a Flood Event, the procedures In the Flood Mitigation Manual will apply and the operation
of this Deed and the indemnity provided In clause 2.2 of this Dead will be suspended from the
commencement of the Fiood Event until the end of the Flood Event.

WARW,MUGAWTO&EKOWMTONOTFY

Sagwaler wamrants that:

{a) it has been unable to obtain Commercial Insurance Cover from its current insurers on
reasonable terms as at the Commencement Date; '

(b} the iIndemnity is not intended to affect, nor will affect, the Insurance Policies in relation to
events occinting before the Commencement Date;

{c) the Insurers who provide the Insurance Policies have confirmed their view that the
proposed cperations under the Relevant Part of the Revised interim Program are not
covered under the Insurance Policies; and ' , ‘

(d) the summaries of tiie Insurance Policles which are contained in Annexure 3 to this Deed are
frue and correct.

Seqwater agrees that, in the event of a clalm pursuant to the indemnity in clause 2.2 of this Deed, it
will within 2 days of written request by the State glve true and correct copies of the reievant
insuranoe Policies to the State and if it is not possible to provide copies {for example because the
insurer has refused consent) to supply sufficient detalls of the terms and conditions of the polices
% claim under the indemilty {for example by providing a copy of the policy with the insurer’'s name
redacted). The State agrees to treat any documents provided as being subject fo an obligation of
confidentiality. ' .

Seqwater agrees that R will use s best endeavows to obtain Commerclal Insurance Cover,
including from the global insurance market, on reasonable terms as soon as possible,

must iImmediatety give notice to the State:
(a) If it has obtained Commercial Insurance Cover; or
{b) # it reasonably forms the view that Commerciai Insuwance Cover cannot be obtained on
reasonable terms or at afl.

lF Seqwater gives notice to the State that # has reasonably formed the view that Commercial
lnsuanceCovercamotbeobtnlnedonmmmblebmsoralaHmdheStatelsableto‘obtamm
Commercial Insurance Cover for Seqwater on reasonable terms then Seqwater must take that
Commercial Insurance Cover, : .

If Commercial Insurance Cover is obtained then the indemnity provided in dause 2.2 will apply for the
fromI\qummemanomoathtomedatematmeCommeuﬁdmwanmCover

commences including any consequences of actual or purported compliance with the Relevant Part of

the Revised Interim Program. :

GENERAL

Walver - No provision of this Deed will be deemed walved unless that walver is in writing signed by
the walving Party. A walver by & Party of a breach of any provision of this Deed will not operate as

Deed of Indemnity 5
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5.2
- 5.3

54

55

56

57

5.8

5.9

5.10

5.1

512

a waiver of any subsequent breach of this Deed. Any failure by a Party at any time 10 enforce -
clause of this Deed, or any forbearance, delay or indulgence granted by a Party to the other Party
will not constitute a waiver of that Party’s rights. -

Governing law - This Deed is govemed by the laws of Queensland and the Parties submil to the
jarisdiction of the courts of Queensland. - _ '

Variation - No agreement or understanding that varies or amends this Deed binds either Party
unless il is in writing and signed by both Parties.

Severabllity - Any provision in this Deed, which is invalid or unenforceable, is to be read down if
possibie, so as to be valid end enforceable, and i that is not possible the provision must, 1o the
extent that #t is capable, be severed to the exient of the invalidity or unenforceability, without
affecting the remaining provisions.

" Further assistance ~ Each Party must do all things reasonably required by the other Party to give

effect to this Deed. - .
No adverse inference — No adverse inference may be drawn in the Interpretation of this Deed
against the Party who was responsible for its preparation.

Costs - Each Party will bear their own legal costs in relation to the preparation and execution of this
Deed. Seqwater must pay any stamp duty payable on this Deed, )

Notices — Notices under this Deed must be delivered in accordance with the terms of the Deed.

Notices under this Deed must be in writing and may be delivered by prepaid postage or certified

mail, by hand, by electronic mail {"email”} or by facsimile transmission to the Parties at the address

specified In tem 2 of the Schedule or other address subsequently notified by a Party to the other.

Notices will be deemed to be given -

(a) two (2) days after deposit in the mail with postage prepaid; of

(b) immediately upon delivery by hand; or

{c) if sem by facsimile trensmission, upon completion of transmission evidenced by a
transmission record. '

{d) if sent by email, upon completion of transmission evidenced by an electronic delivery
receipl. : ‘ - ' -

The Parties-agree that where notice by hand, by emall or by facsimile transmission is not given:

during a Business Day, it will be deemed to be given on the next Business Day.

The Parties agree that where notice is given by email or by facsimile the sender must use its best

endeavours to ensure that the original document is sent by post on the same day as the email or

' facsimile transmission is sent. .

Counterparts - this Deed may be signed by the Partles in counterpart and will become operational’

upon the exchange of signed counterparts. Each counterpart forms part of the original Deed.

Electronic exchange — the Parlies may exchange signed counterparts by emnail or tacsimile and
agree that this is valid for the purposes of the Electronic Transactions Act 1999 (Cth).

Partjes — it is not intended that any Indemnified other than Seqwater execute this Deed, despite
the Parties’ intention that they receive the benefit of it. An Indemnified who is not party to this Deed ~
may enforce the indemnities contained in this Deed as if they were parly 1o it.

Entire Agreement - This ferms and conditions in this Deed and the terms and conditions of the
Insurance Policies together contain the entire agreement between the Parties and supersede all
written or oral communications, negotiations, arrangements and agreements between the Parties
about the subject matier of this Deed.

Deed of indemnity ‘ . 6
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SCHEDULE1

tem1 :
Commencement Date

17 February 2011

item2 :
Address for Notices

Emai: [

State

Department of Environment and Resource Mariagemem
GPO Box 2454 .
BRISBANE QLD 4000

Facsimic NN

Aftention: Direclor, Legal Services

Seqwater. :
Allens Arthur Robinson

PO Box 7082 Riverside Centre

Brisbane Qid 4001

Facsimile: [N

Altention: Jamie Wells, Partner

oo [

Il
Y

¢y
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ANNEXURE 1 - Relevant Part of Revised Interim Program

Seqwater will, between 20 February and 31 March 2011 ("201% Summer Season”) and subject 1o the

operational constraints specified below, make the following releases from infrastructure —

(a}-  the volume necessary to initially reduce Wivenhoe Dam to the Interim Supply Security Level; and R

{b) volumes necessary lo reduce back to the Interim Supply Security Level, where inflows occur during
the 2011 Summer Season that take the Wivenhoe Dam level to between the Interim Supply
Security Level and the Full Supply Level.

The releases specified in {a) and (b} will only be made where reheaseé can be undertaken at a rate such
that Burtons Bridge remains trafficable.

i, sfter releases specified in (a) or (b} have commenced, a flood event is declared, the dam will be
operated in accordance with the Manual of Operational Procedures for Flood Mitigation at Wivenhoe Dam
and Somerset Dam. Once the flood event has ended and the dam levet is brought back to the Full Supply
Level, the releases specified in {a} and (b) will be recommenced.

r?’

For the purpose of the above, “Interim Supply Security Level" means 64.0 m AHD.

Deed of Indemnity )
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ANNEXURE 2 - Revised Interim Program
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\
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Seqwater Interim Program - Moreton Resource Operations Plan
' (Revised 17 February 2011)

Thg Moreton Resource Operations Plan {the ROP) commenced on 7 December 2009. The
Queensland Bulk Water Supply Authority {trading as Seqwater) is the Resource Operations Licence
Holder under the ROP for the following Water Su_pply Schemes: .

* Central Brisbane River Water Supply Scheme:
» Pine Valleys Water Supply Scheme; and
= Stanley River Water Supply Scheme.

Where Seqwater, as the ROL holder, Is unable to meet requirements of the ROP on its
commencement, a structured process is available whereby a statement of programs currently in -
existence can be pre'pared and submitted to the Department of Environment and Resource
Management (DERM), to be followed by an interim Program. The box below sets out the relevant
provisions under the ROP.

Relevant ROP Requirement

Interim Program

513(1} The chief executive and the resource operations licence holder must implernent requirements of this plan as soon as Is
practical within the timeframes stated below. ]
313(2) Subsections 3 to 11 #pply where a resource operations ficence holder is unable to meet the requirements of this plan
on the day this plan commences,
$13(3) The resource operations licence holder must — . :

{a) within 2 months of commencement of this plan, submit statement of programs curiently in existence, to the chief

executive for approval; and . ‘
.(b]  within & months of commencement of this plan, submit a program for meeting the requirements of this plan to
the chief executive for approval, incuding a timetable and interim methods to be used,

513{4) The resource operations licence holder may, where an emergency or operationel incident results in an inability to
comply with any rues or requirements of this plan, Submit an interim program for meeting the requirements of this plan to
the chief executive for approval, Including timetable and interim methods to be used.
$13(S) Where the submitted program relates to the Water Monitoring Data Collection Standards, the program must include
the accuracy of methods currently used. ) . :
513(6) The chief executive, in considering any submiited program; may request additional information.
513{6A) Despite anything in subsections 2, 3 or 4, a resource operations licence holder with an approved interim program may.
submit to the chief executive a revised program for consideration under subsection 7. :
513(7) The chief executive, in considering any submitted program, may efther—

{8} approve the program with or without conditions;

{b) amend and approved the amended progrem; or

{c}) regquire the resource operations licence holder 1o submit a revised program.
513{8) Within 10 business days of making a decision on a program submitted under this section the chief executive must
notify the resource operations licence holder of the decision.
513(9) Following approva! of the program by the chief executive, the resource operations licence holder must—

(a) implement and operate in accordance with the approved progrem; and

(b) make public detaiis of the approved program on their internet site.
$13(10) Where there is conflict between the provisions of this plan and the provisions of an approved program, the approved
program prevalis for the time that the approved program Is in place.
513{11) Where this section applies, the resource operations licence holder may continue to operate under the existing

|_program until the program submitted under this section is approved.

Seqwater submitted a Statement of Current Programs to DERM on 5 February 2010, in accordance
with Section 13 of the ROP.
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(l

Seqwater submitted an interim Program for the Moreton ROP to DERM in May 2010, as required

under 513 of the ROP. After consultation with and at the request of DERM, an amended Interim

Program was submitted to DERM on 27 August 2010. A delegate of the Chief Executive approved )
Seqwater’s 27 August 2010 Interim Program on 3 December 2010.

On 14 February 2011, the ROP was amended to permit a Resource Operations Licence Holder to
submit a revised program.

Under Section 6A of the ROP, this Revised Interim Program is now submitted to DERM for approval
to facilitate the temporary reduction of the water storage level at Wivenhoe Dam to temporarily
increase the flood mitigation capacity of the dam.

M

i
A

228




T —— - . . I‘
% ) . . '
x .
hB!-S: nterim Program — Maoreton Resource Operations Plan
Current as at 17 February 2011 _ o))
gg—:gﬁaﬂ : . N
Relavant ROP Requirement [as submitted to DERM In mu....g 2010 and interim Program, including Methodology ' Timetable N
firmad in 2010 Ap P
Thare s tly imited i g of listad Mnfra under the ROP, howevar, 2 reviaw will be indertaken
E.;_!. E—ls..i&o...zz_riﬂ- 8 complated by 1 March 2012} to snsure monitoring ls consistent with
Watar Monhoring Data Collection Standards, The following se1s oul the timeline for
d waler Ttoring data coll sni._.n!.
1141} Whaca n&l.aaﬁansnzﬁ_i! i!.ﬂgf:.ﬂas : Horth Pine Dasme Rewlew 1 July 2010; Implementation 1 September 2010 15ept 2010~ 1 March
holdet, i ysls and storage of data, the Refer 13151-160. Sideling Creek Dam: Review 1 July 2010; implementation | September 2010 2002.-
Eﬂ%ﬂ.&:—!ﬂﬁ.&tﬁ:ﬁng?% consistent Wivenhoa Dam: Review 1 Octobar 2010: Implemantation 1 kanuary 2011
with tha Water Pata & . _ | Somersat Dam: Review 1 October 2010; implmentation 1 January 2011
Encgaers Dam: Reviaw 1 October 2011; Implementation 1 lanussy 2012
Egggpggﬁggpggﬁ
Cabooltwe kiver: Review 1 January 2012; knplementation 1 March 2012
Deparmental water monitosing data reporting standards
12(1) Whiese this plan requices ransfer of data or reparting by  resource dand & Mool
Operstions licence holdes th resource operations! Riance holder must ensure | Refer ss161-167. Seqwater appkcs the O Watee Data Reparting Standatds [Feb 2007) to e Refor sc161.167
the transfer or feporting b consistent with tha Water Monitoring Data FunTent faporting procedunes.
Collection Standards,
gi%sﬁf%igggﬁ
1 for consumption:
2. pursuant to the Manusl of Operstional Procedures for Flood M Mitigation at Wiveahos Dam and Somarset
Dam; )
3 ?ggiggianai_ﬂgn
4. where B does not apply, 10 cperationally maintain storage levels, in the absence of 3 2 Mood event, at or
close to F5L; and
' 5. florfishrecovery, -
airs Boisane Klvar and Staaley Biver Water Supply Seimes — Operating : 8. Sequater wil between 20 Fabruary 4ad 31 March 2013 (2081 Summer Season’) and subect 10 the .
davals for lnbrastructurs ot comphant with RGP [releases made for operational " EEEB...:.I._: from FartA: Ongoing
T2{3} The resourca operations licence holder must not release wi water from any o P il 20 2011~
Infrastracture unkess the releace If Mecessary to— paposes ad water quality » health J fa} the volume Eega&s;? 7 o the Wnsarion Sopply Securty Level; and Part B 20 Februacy 2011
(s ol 0w rates in sectlon 75; oc fish management) [+] volumes necessy t0 teduce back W the Interim. Supply Security Level, where e Inflows ocour during the | 31 March 2011
ib) supply d : d i : . 2011 Summer Season that take the Wivenhoe Dam levet to between tha Interim Supply Security Laval
. and the Full Supply Level. .
: The relgases specilied bn (a) and (b} will only be made where releases can be undertaken a it & rate such that
EEEHSEEEF
H, afier releases specified in (8] or {b) hava commenced, a ao&!!arguln-a!!r-ov!-i
sccordance with the Manual of Cperationsl Procedures far Flood Micigation at Wivenhoa Dam and Somarset Dem.
Coxe the flood event has ended and the dam level s Is brought back to the Full Supply Level, the feleases specified in |
[s) and {b) wik be recommenced.
For tha purposs of the above, *lnterkm Supply Secuity Level” means 64.0 m AMD!
. Swqerater woulkd be compliant
with & requitement for
. t?iigzn!ﬁ!&n:io&!i?&ciﬁrsging% mlciu average Row of
Central Belsbans River and Stantey River Wates Supply Schemes — ! 1, Inchuding cuion of the wals], overflows are 4 upon rak from Whanhoe |
g-&!g N RE4MUday for My ghven
75 When critical water tharing a 13 are nat In farce, the Ha thet works at Mt Crashy Walr, thereforano | and projectad water supply demands and kool Inflows, the la u!?agg.ﬁvu_an!a&ur:ai . moeth from 1 uly 2010,
Operations lcence holder st relaasa & minkmurs ficw of §.64ML/day from | WD Feleases made, - £ontrol. As a result, Sequiater has vary fmitad contrh over relaaéat from bt Crosty wair on  dally basis. | compitance is not athe 1o be -
Mount Crosby Welr. A3 such, it s proposed thar this requi be deemad a5 satisfed If 8 mini fiow of §.64ML/day {for sovad for 5 ik fow
vy gheen month} fiows over Mt Croshy Welr, eather than a ag?sag&‘_aqi%!g of L6AMIday for any given
day.




confirmed in 2010 Approved interien Program)

L _,..
,p.-w..»x..
Programs Currently in Existence R ]
Relevant ROP R (as submitzed 16 DERM in February 2010 and interim Program, including Methodalogy

’ Cantr l!—uv!iaclﬁx_un!___!!ii ater Supply Schemes —

Anntunced Allocations

o E?~§i§-§§liﬁl

data an ion for each priority group for use in

‘defning the share of watar avallable 10 be taken undes water

ahocations In that priority group;

{5) usethe .S a.!_...n:._n s specified bn this part 10 calculste

gt the water year;

1G] calouiate and set the announced stocation for each peiaeity grovp
10 take effect on the first day of each water yeas;

(d) following the commencemant of a water year—

(] recakulste the 10 take effect no
tater than 5 businexs days folowing the first day of the

S%Rt_ssv?cé:& by ln

= | NewMadi

1:2.34 and High Pricrity

by 10 of mare parcentage polms;
{6} for high priority water aliocations incraase by
§ Of mora percentage points; of
O Increase to 100 per cent.
fe} within § business deys of satting an announced allocation under
- g:&!gﬁi%&:&iiiﬁ:
under subsaction 1{d}—
] Egggggg!ﬁ
{6) make public detalls of the ESEal.aRun!._.&E:-
s for & L by o
the rasource oparations Kcence holder’s Internet slte;
)  notreduce tha announced akocation during a water yea;
{t) round the announced 3 -R-no-.ous:uﬁ.hi?u.n%-.

polnt
h} not set an announced allocation that s greater than 100 par cent.

MP d to & on ROP g

¢ of the 2010/2011 Water ¥ -!-_h..—-!:u;noan—.

and proceds

nl. 1!55-!!-1;!!5-—!!!11?
d Al for Madium Priority Water Alocations
TH1) The Mocation for medium priority water allocations la the
gg:i-ﬁ?igrgghﬁg
e stated in Attachnant 5, Table 5, columa 2 cormesponding 16 the
R J of useable wolumae I storage of Wivenhoe and -
ggg!iﬁ! m..n-v_nm.oof_!
T2 the bined px of %Sgb-s:%
and Somerset dums must be calculated using tha & vl
SPUVS = =§¢I§u§!§§5§
TH3} The p. @ars used in the ka for
1 strage are defioed In Attachenant 5, Table 6.

of volume

ot compliant with ROP [no pwogs
MP & demed to &

on ROP ga.

Eﬂggggasmﬁnfan‘iyig
i the A 4

currently b ext -
"} Hew Medk

Priont 4 alt p
the 2010/2011 Water Yas¢ {Le. from 1 hily 2010}

and proceduces will be in place I

Ceatral Brisbane Rlver and Stanley River Watar Supply Schamas —
Anacunced Alacation for ‘High Priority A" Water Allocations
-78{2) The annauncest alkocation for “High Privity A K water allocations within
the Central Brisbane Rlvet Water Supply Scheme must ...H.o-o..al
{a) 100 per cent when the bined ble voluma in
storage of Wivenhos iggtggnﬂsﬂ.%_i
25 pet cant oc
{b} whan the combined of bie volume In stocage of
s_—c!.-.o-...naoa!ﬂ.n!l s basy than 25 per cent, the
for High Priority A' water
a%ocations must be calcuisted using the following formula—
AAHPAS{{UV-{AAMP* MPAHDIVHPA- .25.._3\:15 8
uzad in the formda for
dafined in Actachmant 5, Table 4,
| 78(3)For subsection 1 the comblaed perrentage of useabie voune I stora

M2 The

Not compliant with ROP {no programs curfently In exlstence)

New High Priarity .
H10/7011 Water ¥ 9.2_. from 1 E___ubus

and pi

duras wit be in place by i)
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Relevant ROP Requirement _ submitted to DERM in February 2010 2& Interien Prog Y Timetabl
’ g&!é%&%%ﬁ
A of Wivenhot and Somerset dams must be cakutated using the formulain :
' saction 77(2) of this plan.
Cantral Beisbane Rivet snd Stanley Rives Water Supply Schames = Critical
g_sﬂaﬂ_cﬁﬂqgﬁgs!g%gﬂ%
| percantage of the voluma of water in storage in Wivenhoe and Somersel
Daums iy lass than 15 percant.
* | 80{2) During times when critical water sharing arrangements are in force the
resaurce operations icance halder must~— . Naw Critical Water Sharing g #isat and $ vt will be la place by the commaencement of the
.l Wf-ﬂ!—.ﬂf—ﬂiagigiﬁiﬁn rsection 7500 | o, compiiant with ROP {na prog dy In } | 2010/2011 Water Year (Le. from 1 !_;BS.
a 1 huly 2010.
(L} when ot the start of the water yesr the comblasd percentage of E!ugg.{zﬁaﬁl a4 and p will be in placa by the coamencement of
useabla vohume In storage of Wivenhos and Samerset dams Is lass the 201072011 Water Year . from 1y 2010}
than 15 per cend, sat the snncunced sllocation for madium priarty
water sllocations in tha Cenral Brishane River Water Supply
Schaina 10 20 par ceant; and .
Sgo.. hsaction 1 the combined of volume of water In
storage for Wiveahoe and S u-nﬁn—.ﬁ.. bculatad using the
forrauds In section 77(2) of this plan.
. E-E-”‘“ig!iiii;i - Sapsonal for ring and app mﬂ.o.‘s__w-!. g have baen developed snd wil be n place
water assighment :
48(3) The tons § Ider may approee a " . ?.. gmﬂ:ur&ég E”:aﬁ_sw EE!!.E&!SEE Sun!-s. uB..En!oQ-!SE
assignment of a voluma of water provided that the total volume of water Use | oy complisnt with ROP (o S o Srisbane River Water Supply e d to take kun in close
In & water year for each zone Wil ot exceed the maximum slowable water o) b o untl December 2012). Advice will ba provided to clistomers that t...! two E&ir:-b%!.b conswliation with Mid-
”uﬂu.__.ﬁ.-s%m.quzoo?.gnnﬁ o i ¢ seasonal assignment transaction, that both parties will require 3 water meter, unless the selfing party Belshune livigators {Skely to
resourte operations lomnce holder I3 responsible for dealing take 2013).
| aonlcations for " the oat can demonstrate that they have no active water extraction or usage. until Decerber 2012).
+ | cance holder distributes walef to the assignee. .
égﬂﬂtnigﬁgisggxggusﬁﬂnbg
E-iggglﬂgﬁgﬁggiwﬂngg-ig
Pine Vallays Water Supply Schames ~ Operating Levals for infrastructure - comect Minkmum Operating Yoluma s 1310ML.
91} The o _!.-r_!.t”. lakr: n..-.!s-v!-giuoﬂ ’ $97(2): Sequater witl continus 10 release or supply water from North Pine Dam I accordance with the comect
Supply Scheme are specified in Attachument &, Table L . Misiruum Operatig Leval of EL 12.8m AHD rathor than the incorrecs Minimum Opesating Level of EL 14.2m AriD
..H.Zi mar A relaate of supply water | Mot complant with RO [releases made for operatonal 25 speciied In Attach M._..znr ungﬁcsﬂ.ﬂ!sn-:no_.
sty infragiructir when the water level ia W that Infrastructure Is st of purposes and for water quakity and ecosystem haatth inchuding ) Oagolng.
below its mirkmum operating level. fish mana ) &uﬂvgiglsniiggg
97{3) The resowrce operstions Bcemce holder must not relense water from any 1L for consumpiion;
;| infraswructure unless the release Is necessary to supply downstream demand B L EE?E‘L&%‘%?EEEE at North Pine Dam;
.. | wnd s imade b accordance with this pian. 3 for of dam &

4, o operationally malntain storage levels, ln 4858:81 ficod evant, at o cose to FSL and
s’ for fish recovery.

| P Valinys Watar Suppiy S 3
E _.qunigou-_ﬂaoigsﬂnﬂgl
{a) ﬂgsgg-ﬂgﬂ_ﬁ!gnﬁﬁn!

defining the shars of water svallabie 1o be taken under water
. allocations la that priority group;
: b} EE!E;EEQB this part 10 cakculate
o - -ons-t-iit. priority ot comphant wish ROP {na cwrently in existence :
ket programs [P " B
s:tgﬁﬁﬁtn!&izﬂnﬂ.ﬂi o 7| e ot prcty st igh e 44 andp wiibe in piace by the hdy 2010,
« gsiggson water yasr— commencement of the 2010/2011 Water Year (La. from 3 .E:.B 0} ’
0] Nocation ta take affact no
ggugggfggls

ifa fation K

that the . d allocation would—
733 ?Egéggf .

S or more percentage polnits; of




. : . . ' i . (...
I, -

¥ [ by Ln Existens .
t ROP Requk t {as submitted to DERM In Febiruary 2010 and Intedm Program, Including Methodology Timetabis

2

confirmed In 2019 Approved Interim Program)
{8) increase to 100 per cent -
{a) within 5 business days of setting aa annownced allocation under
g:&ﬂﬁuggslgg when
resanting the d uncier subsection i{d) make
Ecann-c-..&ss ced allocation, including par for
g the d 2l on the h
icence holder's intarnet uite for the Pine Valieys Water Supply
Scheme;
I st reduce the anownced sllotation n during s wales year;
{z] round the announced aliocation to the nearest whola percentage
point; and
th} not set an announced alocation that is greater than 300 per cent.
101(t) The announced allocation for “High Priority A’ water alacations in the
Plne Valleys Water Supply Schaema must be a5 follows—
{a} 100 per cunt when tha level of water in storage in North Pine Dam is

graster than £4, 29.3m AMD: and
{b) When the water leval of water in storage in North Pina Dam |s equal

0 or bess than EL. 29.3m AHD the anncunced allocation percentage
for high pracity water allocations must be calculated uting the
following fomula—
AAHP AUV OIVHPALIHPAA)* 100

10142} Tha parametars used in the formula for o alk are

defined i Attachimant 6, Table 2.

102 The total volume of water taken undar 8 wates iocation bn a water ﬁl

giiuﬂiﬁiiﬂ&&oiggsnf

) aanounced altacation ang divided bry 100.

23

Plag Valleys Watar Supply Schemas ~ Critical Witer Sharing Acrangements

031} Crithcal water sharieg ssrangements act i force when the water level . Mew Critical Watar Sharing and procedures will be in plate by the commenicement of the
In Norsh Pine Dam Is aqual ta or kass than EL 29.3m AHD. _..-na-..i s with 80P - 210/2011 Wa i«!aﬁgu;g
" Eoﬁ-‘ic&s&ﬂ_!“!ﬂtﬂ-ﬂ_ﬂnlgﬂn compliaat #na programs currently In existenca) xn!gq tion o duras will be ln place by the of the 1 buly 2010,
. | tarhigh priority water alocations i sccordance with section 101{)b) of this | - 2010/2011 Watar Yeas (La. from 1 buly 2030
Pine Vnlieys Water Supply Schernes — Seasonal Water Assignment Rulss
E | 11001} The rescurce operations kicence holder may approve » scasonal
assignment of a voluma of water provided that tha totsl voliumae of water use
11T Sﬂﬂ!rﬂsgiginﬁéﬁgf!ﬁ N . y | Procedurestor monitoring and approviag Seasonal Witer Assigaments have been deveioped and will be In place,
e ok " &, Table 3 for each 200s. Mot compliant with ROP {no progr Tently in by 1wy 2010, 1 July 2010,
4 EE?EEEI%?RRE‘E—
Spplications for seasonal water assigament whese the resource operations
Requasts for data outdde of ROP raparting requirzments will be provided within required dmeframes. Please 1 oty 2010 {phense noce
S The resource operations licence holder must provide any manltoring data | Not compliant with ROP nate, however, that a standard walting pertod of 7-14 days applies to all 30-hot requests and a loagir waking )
R .‘Eal?gs?ggg*g-aé pesiod may apply depending on tha detalt of the raquast. ! . ’
4 rl i, -5t watef laval
S2{)) The resource operation lcence holder must record water level and 15203} & Inflow dervat e with be d ¥ 2011 for al tn the interin
. : ta In accordance wih Altachnent 9, Table 1. | Notcompliant with ROP {ALERT dats avallable for Baxters Ck E-i!gigéﬂaiﬂfpisiﬂﬂir 2010~ July 2011
0} inkrastructure Infiows mey be determined based upon an and Dayboro WWTF} . 1k N ’

Plaase refer to Attaichment 9, Table 1 at end of document.




Relevant ROP Requl

Programs Currantly in Existance
{as subeittad to DEAM in Fehruary 2010 and

Interim Program, induding Methodology

Timatable

Monitoring requk Fv) r——
153(1) This saction applies to the following infrastructure—~

{a] Cresshrook Damy;

(b) Mount Croshy Welr;

{€) North Piag Dam;

(d) Perseverance Dam; -

{e} Somarset Dam; and

{f} Wwwenhoe Pam.
153(2) The rasourca operathons licence holder must measwre and recard for
sach releass of wates from inft Bisvad in ion 1—

{a) the daily volume released:

{b) tha relessa rute and for sach changs In relsase te—

{ the data and trne of the change; and
1] tha new relesse rate:

I} the reason for each release; and

id} the device used for sach release.
153(3) Tha resource operations Bcence holder for Infrastructure mentioned o
subsaction 1{c) and 1(£) must record—

{s) thelntet level usad for aach release of water; and
Eﬁl&

condirmed In 2010 Approved Interim Program}

ISH1Mb) Na maasured releases made

353{1}c) Operational Log ex SunWWater system
153{1)4e} Operational Log ex SunWater systam
ASMLNA Operstions! Log ax SunWater systein

| 153121 0ata s racorded n Opaeational Log

153(3) Data §s reconded In Operatonal Log

153(1){b): Mo oparable cutlet works exist st Mount Crosby Welr and cannot be implemanted without sigaificant”

lavestment. Relsases are not made — only overtt which are

d and rded. As such, i is proposed

Sequater repart the overfiows in compliance with s153(2) and 153(3) lnstesd of releases since none are mads.

1 july 2010 {nate: overflows
and not reisases will be

teported for Mt Crosby Waeir).

233

E?gggg.ﬁﬂ!ggg&; d

ir...u.

and high priority water

{b) the date sanngunced allocations ars determingd; and
applied for calculating the

Not compliant with ROP (no progr hy in exd

. Naw Medium Friority and High Priority ed Aliocath

Eﬁngugﬂ«n!__?rgususs

andp

dures will be In place by the

1 )uiy 2010,

Manitoring requiremants = Water iaken by water users
145 Tha resource operations icence holder must record the total volume of
water taken, by aach witer user for each 200w as Follows—

{a) the total volume of water taken In'esch quarter;

(b} the tokal volume of water entitied to be taken &t any thme; and

¢}  tha basis for determining the total voluma of water entitlement 1o

be taken at any ime.

Only HP water take measned - 333382-.2&\!-!1
water take

dth thesa

and T’

ofd

for tha Cantral Brisbane River Water Supply Scheme s dependent on the
ring program within the Scheme [antiipated 10 be an ongolng

program which will need to be implemented in dose consultation with the Mid-Srishana imigators, snd will Rkaly
ke until December 2012). Alliother scheves will be compliant from 1 July 2010. in the Interim water
estimations witt conslst of a quarterly maiiout of recording sheets, spacifying the requivement for
tecording volumes of water taken, plus supporting information, with submission of the recording
shaets on a quarterly basis. The quarterly mallout witl be a prompt for customers to submit their

records.

Advice will alsa be given of the Seqwater position that where recocds are nof received that it will be
assumaed that 25% of the customer’s water entitlement has baen used for that quarter, and that this

1 nsdy 2040 for all schemes
wxcept Cantral Brisbane River
‘Water Supply Schame
{antiipated to take untd
Decemnber 2012, with log
thaets Lo be distributed in
tha Arst quaiter aftar
approval of the Interim
progrem).

will be recorded as such.
Moaltork qul d water assigs % of wates shiocat,
156 The Song i holder that apploves 5008l
assgnmant must record details of M“--n_. ! —ta et FMrocedures for monitoring and app g Water Assig have bewn developed and will be Ia place 1 July 2010 for all schemes
Including— v i ' for all schemes froem 1 July 2010, by it should be Aoted that | Wiater Al in the Central axcept Cemtral Beishane River
{a) the name of the assigiee, volume and kication of watet that has_ Nat compliant with RO# (no programs currently bn existence) | Srishane River Water Supply Sch e o to lmpl tlon of A matering program {satidpated to take | Watar Supply Scheme
been d by an il December 2012 — please refer 10 3588 and 164 for further detsi). {anticipated to ke untl
b .-.-E-Saqn.n &Egigﬁin water that has Decemnber 2012).
- been igned to an assl
L E ?ggliii%
M ~ Critical shading -
Efggggvﬁnigglﬁﬁ.. .
" N . | mew Critical Water Sharing Arrangemnents processes and procedures will be in place by the commencenent of the
ot with ROP (no n 1 huly 2010,
v 2010/2011 Water Yasr {L.e. from 1 july 2010).
Semetict Oam Secwster & currily campban i the for Wivenhoe Oar and Mt Crosby Wile bwhth. | o 2011,
Inflow: !39-525!2 ) and will be reported from 1 July




haad Ko
-
Prog) - Hy in Exi
Retevant ROP Requirement {as submitted to DERM ln February 2010 and Interim Program, inciuding Methodotogy
confirmed in 2010 Appeoved Interios Program) B .
quality data In relation to el W ture Bsted In Attachments 5, § Nona. g%i.ﬁ!ﬁ‘r%rﬂn 2010
and 7, oaly. Water quality meters are DERM Infrastructura,

Headwatar:

Reaktime telemetered VPS pH, Cond., Turb., N, BGA, 0O
Fortnlghty —Totsl Phyia, EC, TC, depth probe pH, Cond.,
Turb., Temp., Chi, BGA, DO;

Monthly [SB) ~ Total Phyta, EC, TC, Chia, Fe. M, true colowr,
TSS, HZS, GOC, TOC, HHA, NOX, FRP, TN, TP, stiics, Chla, depth
probe pH, Cond., Turb., Temp., Chi, 6GA, DO,

Tallwater:

Fortnightly — Total Cyano, EC, TC, depih probe pH, Cond.,
Tuth,, Temp,, Chi, BGA; DO

Manthly - Total Phyto, EC, TC, Cil 8, Fe, M0, true colouwr, T35,
DOC, TOC, HH4, NOXK, FRP, TN, TP, depth probe pH, Cond.,
Tush., Temp., Chi, 8GA, HO.

Wivenhos Dam

Inflow — (Caboonbah):

Fortnightly - Total Cyanobacterta, EC, TC, depth probe pH,
Cond., Turh., Temp., Chi, BGA, DQ.

sonthly (SB)—~ Total Cranchactaria, EC, TC, Chi &, Fe, Mn, true
colour, depth probe pH, Cond., T &q!.?ni.um.?uo

Haadwater:

Aeakilow talemetered VPS pH, Cond., Turb., Temgp,, Chl, BGA,
00

Fortnightly —Total Phyto, EC, TC, depth probe pH, Cond.,
Turb, Temp., Chi, 854, DO

Morth Plna Dam requires some parameter additions to the Inflow site on the North Plae River and the addition of 3
taliwater site to be compliant with the ROP requirements. Seqwater Is currently reviewing the North Pine
Eglvg;s%?iﬁgag?som%?gf Judy 2010}
and will be lmpl d by 1 Septembac 2020 { '] g, reporting and scheduling]. In the nterim,
sdditional paramaters will be added 10 the edsting gauging and water quality site on the N North Pine River to be
sampled on 2 moathiy basis as follows:
o inflow: electrical ity "
nutrients
+  Talwatar alectrical conductivity, temperature, dissalved oxygen, pH, turbidity, total nutrdants, disolved
nutrients, totad sulphides
Samerset Dam requires the addition of an inflaw sita on the Staniey River, The Somerset Dam Monitoring Program
Review Is scheduled for completion on 1 October 2010, with implementation {including tralning, reporting and
schaduling] by 1 lnuary 2011
Mt Croshy Welr requires the addition of an site on the Brisbane Kiver. ass._aasno-azo:.sai
Program Review i schedubed fo complation on 1 October 2010, with mpl fan (inchuding
and schaduling] by 1 January 2011

o d axygen, pH, turbidity, total nutrents, dissotved

Manthly [$8) — Total Phyta, EC, TC, Chl a, Fe, Mn, rue colour, .

TSS, H2S, DOC, TOC, NHA, NOY, FRP, TN, TP, siiza, (Wl s,
depth probe pH, Cond,, Turb., Tamp., Chl, BGA, DO.

Tallwatent

Fortnightly - Total Phyto, EC, TC, depth probe pH, Cond.,
Turb., Temp,, Chi, BGA, DO

Manthly = Total Phyto, EC, TC, Chl a, Fa, Min, true coloud,T5S,

| DOC, TOC, NH4, HOX, FRP, T, TP, depth proba pH, Cond.,

Tush., Temp., Chi, BGA, 00,

Nodh Pine Dam
Inflow:

None D..u:!a&:wm..ri and racosding Is eventrelated
only.

Headwater:

Real-time telernatered YPS pH, Cond., Turb,, Temp., Chl, BGA,
Do

Forunkghtly - Total Phyto, £C, TC, depth probe pH, Cond.,
Tuwrb., Temp., Chl, BGA, 0O

34
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Programs Curreatly in Existence
Relevant ROP Raquirement {as submitted to DERM In February 2010 and Interim Program, including Methodology Timetable LN
confirmed In 2010 Approved interlm Pragram) . mn
Monthly (SB) - Total Phyta, EC, TC, C a, Fe, Mn, frue colour,
TSS, H25, DOC, TOC, NHe, HOXK, ERP, TN, TP, siica, Gl », N
depth probe pH, Cond., Turb., Temp., Chl, BGA, DO,
Tallwater: |
None.
Mt Croshy Weit latso T semolingl
‘ tnfiow: Kholo:
Fortnightly - 1otal phytoplankton, depth probe pH, Cond..
Tusb., Temp., Chl, BGA, DO.
Headwaten
Fortnightly — Total Cyano, EC, TC, depth probe pH, Cond,,
Turb,, Temg., Chl, BGA, DO
Moathiy ~ Total Cyana, EC, TC, Chl a, Fe, Mn, wue colour, TSS,
DOC, TOC, NHA, NQX, FAP, TN, TP, depth proba pH, Cond.,,
Turk., Temg., CHl, BGA, 0O.
...-:!-_.-n
None, estuarine
g requl = Bank condit
155{1} The rasouwrce operstions Beence holder sust inspect banis for '
evidence of colapse of ercslon within the ponded sreas and of Net dant with ROP " ken for Ponded ares bark inspections for erosion are cumently baing undertakan on 3 weskly basis. Seqwater will 3dd
the ral o Bsted In " 8, 6and ? foawing & .i-gi.ﬂﬁag. R__noia.nd.a_ F Wntarim downstream visusl bank inspactions to weekly surveliianca inspections with. fesults colatd quartery and
A No repacting or currently undertaken for ROP ¥ —a!ga-iuus!&g.ﬁ! eptembar 2010). These interitn downstroam viea 1 July 2010 — Decembar 2011,
(a) rapid water nﬁ_n.!sn iyl I g(l-oiso of ) of for each storage to be determined and 3n
(b} large flows twough infrasvruciure; or purposes Dam Safety dam wad and nd i fon program to baimpk d i ing D bar 2000 and fully
{c) g!oﬂuu!:%%ﬂ!ﬂ_glggeag embankments dicectly sumounding dam storage. lil..n_sn_c«oonn.&!nnn_.
159{2) For subsacticn 1, d of the rel means the
distance of influence of infrastructure cperstions.
RKeporting requinements
161 ﬂvﬂﬂﬁ.a oparations Kcance holder must provide—~ Not comphiant with RGP .
s} quarterly reparts;
(k) snnwnl feports for the previous watar year; Reler 53162-167 ) Axfer 5s162-167.
{e) operatianat repons; and Na separting. :
| {d)_emergency repocts.
Keporting requiremants ~ Cuarierly Report
5 -ﬁ:?gﬁgggggugig Seq applies the O stand G Water Monk g Data Reporting Standards {Feb 2007} 1o s
o the chisf sxscuthve after the end of each quarter, of every water year. QurTent reporting procedures
162{2) The raport suist contain the lofiowing dta— Commancing 1 sty 2010 tha followlng wil be Imptemantad:
{a) gaq:!hgﬁﬁ_ni-lsagﬂkzas HOP wilbe a the ROP
In section 352 of this plan; . * dutasets supplied quarterty, a5 mauired urder .
{b} the total volurne of water for each quarer— Hot complant with ROP. *  ROP Compliance Report will be submitted with the quartedly reporting process, including exceptions to
] takan for each zone; ROP requiramants and an update on the Intackm Program, as required under the ROP. 1 july 2010~ Bacomber 2011
1} sntitied to be taken from aach zone; No regorting.
[e)  wates quahty—akt reconds referved to in section 158 of this plan; Results of weekly bank cordition monitoring wil be collmed quarterly and reported, with progressive
)] -E:ﬂﬂfh”%éirﬁuﬂ.wﬁﬂ_l ) Implementation commencing 1 july 2010 and fully implemented by December 2011,
e ) glgagigwgcgnigﬂsgRE_E.B_:-E:E&.!E?_.
le) 9 deta -:.:....Ea-.f.a.iasias dunder section Yatious requirements af speciicd under the ROP. Rafler 10 33152, 158 and 159 for further detail
13 of this
gii = Aanual Report | ot compliant with RO, Seqwal subxnit an annual report as required, commencing for the 2010, ter year.
. —Jﬂlﬂuﬂigggg&gé!g raport ) na_!..”.__.n«.._ﬂ-ﬂ?a! rting I dependeat upon the kugh suoi i 5-!_.._ for 1 July 2010 ~ Decambuer 2012
wxtcutive after the end of the water . . required tep o
The annuial report must nchade— yee Mo reporting. various requifemaents as specified u _x_l.c—oao_. Refer 10 3164 for further detalis,
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ROP Requl it

Programs Currantly In Existence
(as submitted to DERM In February 2010 and

Iinterim Program, Induding Mathodology

Timatable

[a) water quantity monitaring rasults required under secuion 164 of this
plany
(o} datails of the impact of infrastructure operation an water quality 35
required under section 164 of this plan;
{c} &85—.!. abaut any Iisues that arose as a result of the
and application of the rules and requirements of
E.E

confimad i 2010 Approved {ntardm Program}

) 53...-3.&!.!.. Water quantity monitoring — Annual Report

164 The resource operations licence holder must includae in the annual ceport
wunder section 163
L8 A vof 8 a M nations, Inchuding

{i} an evaluation of the ¢ alacation proced and

outcomat; and R
] the data and value for tha knkial announced alocation and
. for eath change made 16 an announced allocation;
(b} Instances wivere crivical water sharkng amrangements have been

gi-!_!i:: .s.l_..s.s a3 required, commencing for the 2010/2011 water year. nua-zo..&nu

. for dent upon the implementation of relevant interim progr n..ﬁ-!..aaaﬁ

-%BHEEE&!?E Refer ta 5576, 77, 78, 80, 84, 100, 101, 103, 110, 153, 155, 156 and 157
for further detall.

1s164(arD, §-g): 1 July 2010,

236

Instances of bank slumping, erosion or fish stranding:
{d) a discusslon and assessment of the foliowing water quality issues—

I}
contribution of the water and lts management to

] thermal and chamical stratification in aach warter stovage
assoclated with infrastructure;

Implemented—
0 an eval of the #d aliocation proceduresand | s164{a): New Madium Priority and High gggnﬂ.ﬂg and procedures will be in place by | s1644ch: 1iuly 2010 {nota:
outcomas; and | -the commencement of the 2010/2011 Water Yaar (L.e. from 1 fuly 2010). overfiows cathar than
(L} the commencement date(s) and effective perlod(s) for 5164(b}: New Critical Water Sharing A snd dures will be in place by the releasas wil be raported for
%iligg; - NoX comphiant with ROP. " | communceament of the 201.0/2011 Water !P?to.l dly 2010). Mt Croshy Wald). Plesse
__“._ Nsnﬂ ziﬁgsssehﬁs&ssa_ S164{ck: No operable outlet works exist st Mount Cresby Wit and cannot be lmplementad without significant refer to 5153 for further
sprechiied by 200, A Na feporting, investmant. Relastes are not made - only overfiows, which are moniored and recorded. As such, 1t It proposed details,
0 the tatal anmal volume of supplemented water takeri; Saquatar report the overfiows In compliance with $3153{2) ad 153(3} Instead of releases since none are made. sL64{d-x): 1 tuly 2010~
{u) the total anmual volume of supplemented water entitled Plaase refer 10 5153 for further detatis. ‘| Pecamber 2012. Please refer
SV-B‘ ; and %é&igguﬁggtﬁggig g to 588, 155 and 156 for
(] the basis for datarmining the voluma antitied to be t rn? an the devel: € program within the Schy pated to be an ongoing | further details.
9 u...._.aau.ﬂisiizi..c.ia% : program and wil need 15 be knph L_.;_.! aticn with the Mid-Srisbarie krigators, tmetrame lkely
o the ver of seasonal water s3ctp 2 take untl Decombor 2617}, AN other schames will be comphisnt from 1 july 7010.
W n.nsﬂ_-ii.u-&s-_.!l asonally assigned; Eﬁdnugigglg?%guiuos
(f}  aNdetals of changes 1o Inira of the operation of the
Inirastructure that may inpact on compllance with rules in this plan;
“and
{e} detalls of any new ronitoring devicas used such as equipment to
measuce sicesm flow.
Reporting requir \mpact of laf + Opetation on nutural
seosystems = Aanual sgport
165 Tha cesource opeiations Ncence holder must include in the annual report
wndey pection 163
{a) a vof made by the resource
operations licence holder In making operational and release
decislons:
b} & o:..n of the d
{o E:iaiiigs-&asg%i ok compilact with AOP. Segter wilsubmit an annual report a3 required, commending for the 2010/2011 water year,
Msatas .!ﬂ_._..._..acnaalt 1ons of back & eration Collation of data for required g I8 dapendent upon the mpd of rebevant Interim programs for 1luly 2010 - Decamber 201
0 Kentilad I porded Srass of doeratant ot o regoning, Varkous requirements x5 secifled under the ROP. Atfer to 56 158 and 159 for furthar detail. :
infrastructure;
) rasules of hns of Bsh stranding d of
Infrastructure; and
g <h to to tha operation of lnfra ta reducy




Programs Currently In Existence
Relevant tOP Requirement . {as submitted to DERM In February 20103nd Inkerim Program, Including Methodology Timatable N~
’ confirmed In 2010 Approved interim Program) o™
the quality of water released; .
{18) - lative affect of jve water ges assoclated 2
...E._EE-EB.- n..t-.!ac-a?
fv) o -
anom!. un-.i-.o..tﬂsnn.!x_
0] -Qsﬁsiégauzge—
evaiuation of the data,
Neporting rquitements ~ Operationsl Aeport
166 The resource oparations kcence hokler must—
L8l gn‘n:gﬁsntﬁgﬂ‘gslg .
. i.aa.az..s ing op
0 0oy i by the P holder with
tha rules In this plan; and
w . ..qu-_.u-..lﬂ; n..un.ﬁl. mph EE_-_.F N s166{8)0L bk S will submit op rEpOrS a5 required 1§ for the 2010/2011 water yoar.
i Arachment 9, Tabla 1 or watercourses assadated with gg!iéaggiggiiﬂoﬁiig
the.operstion of the C 8 Rives, ook ) beginning 1 luly 20340 with finslisation by December 2011.
Cresk, Pine Valieys and Stantey River water supply ] giggfgsgggg aweekly basls, Seqwiter will add
hemat; Interim downstream visual bank inspections to weekly survelilince inspections with resuits coliated quarterly and
(b} !.o:ﬁ.s-”ngﬁuﬂa?o report which indudes details of— . <eported {commancing 1 suly 2010 and lmplemented by Septernber 2010). Thesa interim downstream visual
Inckient; . Etﬁlﬂﬂ?gikglgrinagSf#ﬁ% and an
w E&Eﬁﬁﬁ!és—u!&snﬂsﬂ.-ﬂnsﬂ Not compliant with ROP. ) and b tobe lmol ing December 2010 and fully
i :.wslu.n.-ﬂe.:ﬂ.air.n:iga-is inplomanced by December 2011). 1 Jufy 2010 - Decarmbaer 2011,
1) natity the chief e upon od of No reporting. SUGE{E): Mew Critical Water Sharing A wnd dures will be In place by the -
ritical water shaviag Mrangements; snd commencamant of the 2030/2011 Waiter B-_F-md:. Suly 2010).
. [d] nofy the chief o approval of any seasonal water : SLE5{dR Procedures Foi monktoring and approving S | Water Asslgs bave bexn developed and will be
assignment, inchsding— ' . 1o piace for all schesnes from 1 ._1435._6-!.!. EE’EB: al Water Assigr s in the
11} tha aame and location of the assi and assig, and Central Brisbene River Water Supply Sch e d 1o b don of 3 agram | 3
U] wusiﬂh.ﬂﬂesn.w.tszw!i!sir o take untit Decembar 2012 = please refer 1o 5388 and 164 for further detatl),
ssignad ¥1E6{a-f): Haw Medium Priority apd High Pricsity A d Allocath and procedures will be in place
¢} the chiel executive » decislon wan
el ooty o g by the commancement of the 2010/2011 Waber Year fLa. frona 1 Aty 2010).
) tranafer to the chicf exetutive—
] . detils of sy of
where the resourcs oparations ficence holder i unable to
i!!ggﬁﬂgfwi
M) jon used In making a decision
L tapont
5!!%??%85:25;;&.;
comply with a rule in this plan as a rasult of an emargency, the fesource
operations Kcenca holder must—
{3) notify the chiaf executive upan discovery of the emergency; and . :
(b} provide to the chief executive 2 report that Indudas— Not complant with ROF,
] detalls of the emacgency; Sequater witl submit emergency reports as required, commencing far the 2010/2011 watet year. 1 July 2010.
7] conditions under which the emergency occurred; No regorting.
) any responses of sctivities carriad out as a result of the
emergency; snd
) any rules specified In this plan that the resource
0 i [ .” Is wither p iy or
temporsly unable to comply with du to the emengency. | _
Atachment 8, Table 1 ~ Water Allocation Schedule ,
m!!z-o..-z_.w!! | Programe Curretly In Exdstance | . Interim Program, induding Methodology I
¥atir Aliocation Number 137; Brisbant Zot, Ay Furposs, T5ML, | The map In Aziachment 2(b) of the ROP doex not incioe Somariet | —




A = YT,

__ e

38

f >
.. High Class A Priority, “This autharisation was authorised to conti Dam, whare part of this water sliocation has stways been taken. Tha 2one whan this entitement has been issued does not include Somerser Dam, whare part of this water
under section 3G0ZDP of the Water Act 2000, Due o the boundaries of the Brishana Zone, this al 1 has always been taken. Dua to the boundaries of the Brishane Zone, this sdocatlon Is currently baing
curenily being taken outside of the spacified zone in the ROP, talien outside of the spacified 1one in the ROP.
Water Aliocation Number 133: Mid- % Ay P In accordance with current take of water from the Mid-Erishane
150ML, Medium Priarity, ggg!ﬂni—ﬁgs 00e. ' .
continue undar section 360ZDP of the Worer Act 2000. -

Attachment 9 — Resource operations licence holder monitoring: Locatlons where continuous zﬂ.i&:a.u__:su___osn ata and storage water lavel data are reguired,

2

Location Contlouous tme series Contlauous dma. Programs Currently in Exstance
- storsga watsr lavel serles flow data interim Program, indvding Mathodology Timatable
data
Mount Croshy Waeir infiow ¥ Hat continuous Ewﬁn!aﬂrnga.otrg lopad which wiX lcorp nflow from W hoe Cam, fiow £ rom,
Locer Cresk ad ocel area, change in Eog.airi.ﬁ_a._éﬁs.asnazn!g 1y 2010
Mount Croshy Welr hesdwaterlevel | Y . Continuous Watar level is monktored vis ALEAT 0 3 20mm resolution. Ly 2010,
. | Mount Crashy Weir talbwater . ¥ Nt continuous Downstrasm of Mt Crosby Wair bs tidal and, a3 such, 3 downstream gauging Station will not provide estmates of £stionate: of fow from the weir
. river flow, gsgigsgiiuiugg?géig?inqa— “In plsce by 30 2010
. will provide an estimate of the flow from the welr, - i
North Pine Dam lnflow ¥ Not continuous Anrw dadly inflow model s Iﬁ?ﬁi!&iﬁf!&uﬁaﬁ 1 July 2010 1 July 2000 ’
Horth Pine Dam headwater level ¥ Continuous Compllant. :i_-_weao.
North Pina Dam bilwater : ¥ Not continuous Eiw%%!??gsi‘ggglzﬂi _..udl....k
- ’ present, this Is only svelisble via SCADA snd s not rated. Until the rating ls developad snd
#Eeiggigﬂiiggfﬁng&g?g!& July 2011.
valve openings o the Dam (scticipated for hily 2011) >§ﬂ=f§-ﬂﬂ&§.ﬂi&.vm§
on recoeded flows snd helghts.
¥ - Nat continuous >i’!§i&r‘l§iif!:‘5 1 July 2010, ] 1 July 2010.
Contlaupus Compllent 1 July 3010,
Not continuous Samecset Dam tallwates Is o nan.n!i!;g When full, the water in Wiveahoe back up to tha
toeof 5 Dam. As such, & gauge is fate. Outflows from Somersat can be N
estimated from th ded opepk l?‘ltﬂi%s%g
Not continuous Anew dady inflow modl s belng developad and wil be avaliabis by 1 july 2010, 1 July 2010,
Contlawous Compliant, 1 July 2010,
ot continuous g?iﬁirﬂggigiﬁﬁigg!% resolution of | Seqwater will not undartake
20mam wiilch Is owved by DERM not Seqwater (143035A) The site It rated but can be aff by back from itoring for tallwater a2 this
Lockyer Creek. gaﬂsn—-gg%’%ﬂninﬁﬂi% and valves, site since the gauge Is owned

Since the auge Is d by DERM, 5 (!..’ dertak for tak at this thta. by DERM (143035A).




ANNEXURE 3 — Summary of Insurance Policies

I
I

Insurance Type Pélicy ID Cover Limit
1 Industrial Special Risks : 1840003609IAR |- $675,000 single loss, combined limit
L : . of $900,000
2 Industrial Special Risks ' 134891 $675,000 single loss, combined limit
_ of $900,000
3 [ Industial Special Risks 04FX007499 $575,000 Sihgle 105, combined i
of $900,000 ,
4 Industrial Special Risks 01R 2688403 $675,000 single loss, combined fimit
of $900,000
5 Public Liabiiity / Products Liability / 509DR455210 $50,000,000 per occurrence v

Professicnal Indemnity

{6 layers. limited to $300, 000 000 in
tota!)

6 Directors and Officers Liability ‘ 42 2977449 GNX

.| $30,000,000 per claim

7 Supplementary Legal Expenses Policy | 0040212 SLE

$1,000,000 per claim

8 Statutory Liability Policy 0040213 SLI

$1,000,000 per claim

Deed of Indemnity

10
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EXECUTED AS A DEED
STATE

'SIGNED SEALED & DELIVERED for and on behalf of
the STATE OF QUEENSLAND as represented by the
Department of Environment and Resource
Management :

this 17 day of February 2011

- by John Neville Bradiey, Director-General (signature)

who is a duly authorised officer

in the presence of:

.......................................................

{signature of witness)

......................................

{full name of witrfes

SEQWATER

SIGNED SEALED & DELIVERED for and on behalf of
Queensiand Bulk Water Supply Authority trading
as Seqwater

this 17" day of February 2011

)
)
)
)
)
" by Peter Clark Borrows, )]
Chief Executive Officer )
‘ }
who is a duly authorised officer ).
) (signature) S
in the presence of: ) . '
)
)
N < S reree e a s SRt s oA s J e e e bt ens
(full name of witness) - ) {signature of witness)
Deed of Indemnity ‘ 11
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Spesas” seqwater

WATER FOR LIFE

" 17 February 2011

Lyall-Hinrichsen

Acting Genera! Manager

Water Allocation and Planning

Department of Environment and Resource Management
GPO Box 2454

BRISBANE QLD 4001

Dear Mr Hinrichsen,
Revised Interim Program — — Moretoii Resource Oper'atibns Plan

Seqwater notes that the Minister for Natural Resources, Mines and Energy and Minister for Trade
ahnounced on 13 February 2011 that, In order to temporarlly Increase the flood mitigation capacity
of Wivenhoe Dam, the water storage level in the dam was to be reduced to and held at 75% of its
Full Supply Level (FSL) untl! the end of the wel season on 31 March 2011,

The announcement followed advice from the SEQ Waler Grid Manager on 9 February 2011 that_
the Grid Manager had no objection to Wivenhoe Dam being drawn down o 76% of its FSL from a
water securlty perspective, and that the temporary draw down Is unlikely to impact the Grid
Manager's abllity to comply with its obligations under the South East Queensland System
Operating Plan or Grid Contracts.

n light of the Grid Managen’s ‘advice, the extreme nature of the January 20'11 ﬂood' event and
Segwater's medelling, Seqwater recommended to DERM that Wivenhoe Dam's storage level be
temporarily reduced to 75% of its FSL lo temporarlly Increase its flood mitigation capacity.

We note the Director-General of DERM agreed to Implement the above reduction in the water
storage level, In the manner stated i in his letter dated 11 February 2011, _

On 14 February 2011, the Moreton Resource Operations Plan was amended as contemplated In
the Dnrador—General's letter of 11 February 2011, to include a new Section 13(6A) permitting a -
Resource Operations Licence holder with an approved interim program fo submit a revised
program to the chief executive for approval. .

Seqwater is a Resource Operations Licence holder under the Moreton Resource Operations Plan
with an approved interim program, and hereby submils a Revised Interim Program for the approval
of the chief executive upder Section 13(7) of the Moreton Resource Operatlons Plan.

The Revised Interim Program, if approved, wouid authorise releases:’

» 10 effect the initial reduction in the water storage level of Wivenhoe Dam to an 'interim
Securlty Supply Level' being 76% of its FSL, from 20 February 2011; and

+ thereafter, until 31 March 2011, fo bring Wivenhoe Dam back to the Interim Security
Supply Level where Inflows occur after the initial reduction. .

In connection with the above releases:

» a duty engineer will be monltormg ralnfall as currently occurs in‘respect of operational
releases; and

‘s Seqwater will provide lnformation regarding release volume and timing to:
- Somersel Regional Council, lpswich City Councit and Brisbane City Council; and
- the mid-Brisbane Rlver itrigator community.

+ The same information will also be provided to the communication managers of Somerset
Reglonal Councll, ipswich City Council and Brisbane City Council via the Watet: CGrid and
will be Included on the Waler Grid manager and Seqwaler websites. Addltionaily, the

Queenstand Bulk Waler Supply Authorly ading a2 Seqwsler) | ABN 75 450 239 876 | Corporale Office: Level 3, 240 Margare! Sirset Brisbana, Quuanslaud | Ph 07 3035 5600 |
www.aetwiler,com.su

Al corespondence lo: PO Box 16146, City Esel OLD 4002 Austratia
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- Water Grid Manager will include release Information as part of its dally communication
updates and such information witl be included In the Water Grid 1800 updates.

Should chief executive approval be given in respect of the Revised interim Program, Seqwater's
releases pursuant to that approved program would nol commencs until after Seqwater had

. provided notlflcations to third parties {including Councils) and the finalization of the other actions
_ referred to in the ietter from your Director-General o Saqwater, dated 11 February 2011.

~ Yours sincerely,

. . . . .
Peter Borrows
Chlef Executive Officer

enc ' o :

unumwkmw&wyﬂmmkwwnsmmIABNTMSMBM?SIGomm:uus. 240 Margaret Streel Brisbane, Quesnaland | Ph 67 3035 5800 |
WY Seiwaler.Com.a : - :

All corespondence to: PO Box 16146, City East QLD 4D02 Ausirsile
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Seqwater Interim Program — Moreton Resource Operations Plan
’ . (Revised 17 February 2011)

The Moretan Resource Operations Plan (the ROP) commenced on 7 December 2009, The
Queensland Bulk Water Supply Authority {trading as Seqwater} is the Resource Operations Licence
Helder under the ROP for the following Water Supply Schemes:

s Central Brisbane River Water Supply Scheme;
¢ Pine Valleys Water Supply Scheme; and
e Stanley River Water Supply Scheme,

Where Seqwater, as the ROL holder, is unable to meet requirements of the ROP oniits
commencement, 3 structured process Is available whereby a statement of programs currently in
existence can be prepared and submitted to the Department of Environment and Resource
Management {DERM), to be foliowed by an Interim Prbgram. The box below sets-out the relevant
provisions under the ROP.

Relevant ROP Requirement

interim Pro'gram

513{1} The chief executive and the resource pperations licence holder must Implement requirements of this plan as soon asis
practical within the timeframes stated below.
513{2) Subsections 3 to 11 apply where a resource operations licence holder Is unable to meet the requirements of this plan
on the dey this plan commences. : .
s13(2) The resource operations licence holder must - .
(a) within 2 months of commencement of this plan, submit & statement of programs cutrently In existence, 1o the chief
executive for approval; and - )
{b) within & months of commencement of this plan, submit & program for meeting the requirements of this plan to
) the chief executive for approval, Including a timetable and interim methods to be used.
$13(4) The resource operations ficence holder may, where an emérgenty or operstionat incident results In an inability to
comply with any rules or requirements of this plan, submit an interim program for meeting the requirements of this planto
the chief exscutive for approval, including timetable and interim methods to be used.
513(5) Where the submitted program relates 10 the Water Monitoring Data Collection Standards, the program must include
the accuracy of methods currently used.
£13{6) The chief executive, In considering any submitted program, may request additional information.
513{6A) Despite anything In subsertions 2, 3 or 4, a resource operations licence holder with an approved interim program may
submlt ta the chief executive a revised program for consideration under subsection 7. ’
513(7) The chief executive, in considering any submitted program, may either-
{a} approvethe program with or without conditions;
(b} amend snd approved the amended program; or
- {c) require the resource operetions licence ho'der to submit 2 revised program.
- $13{8) Within 10 business days of making a declsion on a program submitted under this section the chief executlve must
notify the resource aperations licence holder of the decislon. : .
513(9) Following approval of the program by the chiel executive, the resource operations licence holder must-
(a) implement and operate in accordance with the spproved program; and
{b) make public detalls of the approved program on thelr internet site,
$13{10) Where there Is confilct hetween the provisions of this plan and the provisions of an approved program, the approved
program prevalls for the time that the approved program Is in place.
513{11) Where this section applies, the resource operstions licence holder may continue to operate under the existing
program untli the program submitted under this section Is approved. '

seqwater submitted a Statement of Current Programs to DERM on 5 February 2010, in accordance
with Section 13 of the ROP. '
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| Queensiand
Government

Ref CTSOZSTOM Gepatinient of
. Environment and Resource
Menagement

Mr Peter Borrows

Chief Executive Officer
Seqwater

PO Box 16146

CITY EAST QLD 4002

P A e L oL

. R >
Deast P
Thank you for submitting a revised !nter!r'n.p!‘oéram under section 13{6A) ¢f the Moreten
Resource Operations Plan {the ROP) outlining a proposal to make.releases from Wivenhoe
Dam (the dam) to maintain a 75% full supply Iévé! for the remainder of the 2011 summer

season (between 20 February 2011 and 34 Mérch 2011).

. ' : t :
| adviee that | have approved the subrhitied program under Saction 13 (7) (a) of the ROP.
| acknowiedge that Seqwater will put sultablé communications arrangements in place prior to
and during the period when releases are be'ipd.made under the interim program. | also note
that the reieases will be monﬂo_red and managed by Seqwater through suitably quaiified

personnel.

| also remind you that releases made under thk interim program must be In accordance with
other provisions of the Moreton ROP, including section 74, which. gtates that the rate of
release of water ffom the dam must ocour, to minimise the occurrence of adverse
envirohmental impacts, such as bank slurhpirig.

Shouid you have any further enquiries, please do hot hesitate to contact me on telephone

Yours sincerely

John Bradiey
Director-General

Level 13

40D Gaorge Street Brisbans {id 4000
GPD Box 2454 Brisbane

Qoeensland 4007 Avstralio
Teisphons + §1 7 3330 8301
Facsimile + B9 7 3330 6308
Website

ADN 45840 204 485
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Seqwater submitted an Interim Program for the Moreton ROP to DERM in May 2010, as required
under 513 of the ROP. After consultation with and at the request of DERM, an amended Interim
Program was submitted to DERM on 27 August 2010. A delegate of the Chief Executive approved
Seqwater’s 27 August 2010 Interim Program on 3 December 2010,

On 14 February 2011, the ROP was amended to permit a Resource Operations Licence Holder te
submit a revised program

Under Section 5A of the ROP this Revised Interim Program Is now submitted to DERM for approval
to fatilitate the temporary reduction of the water storage level at Wivenhoe Dam to temporarily
lncrease the flood mitigation capacity of the dam.

246



L¥00"#00° 100"'DMOS

Rl FIOHEI0 WDMGIAY HoIRIoHY — whestud WA 1embag

“hup
iz-t.s.”a_?a.:a Eitra!_tz!ads-aiii.éiifs:ao!asiegiif
souﬂ wu _.“i-_!.a 20} ARPIWAYER 10 MOl BT WIRMIUA U ) bl Aot b e 1 pasedasd 5 3 Ao oy . gt
" u.ii” P Heeq Mo » i;giiiigifiii 1y Yomar wpre esceayel prbooey [ 00 MBTIINIS 210 mog) Laniiapapss @ 416881 330 3840 iy s0pLRG)
e P y B SMOpU H0) U FpUsiiap Arldns ek PROSRNE RUE | 00 BI0FNG R AQRO0 1 IR SHIOM 10 uojiarado o ORI UL B0} M) JO0 08 SIDURIURLE BULIS HEm RN UM, 6L
uaagl doe 1o} Lnpfive'S u,_-a..as-- by et o . fTY T Y T —p—
Raman wrpn § TS win o he — DG K sahin 18404 Mepemif pum agd SUSGS (RS
P . ko M AN 0 R i} AOM ) T I8 YA 10 B0 O 3 e Y
203 WAL 8 4N
Juegdund aq ppdin sambas
' “GHY W g SUea jeas] Aapsrous Nddng unra, ‘o jo dodand mp sof
PINIMRIATAL 3G g () pue {x)
iiiggaglj?n_iigl-iiizlzg
Win() AIILIDG PUN k] SOURIEN, 3% VORASDIN oot 0 Ll
vy pHRINED 3 A LD S PRARIER § IS pOOy & %i-&—kn- niglu-u!‘..
A} AN I § 38 VIEAPUR 8 UED IR Jangm IpR 3G Apo g [9) pus (8] Ut pROedS secaRiRs Byl .
Pamygdng g W pur
Parg Agmong Apding Wp0N) BUL HIAMIAG O] {RAN UK JOULIAUL VR ML MY WGTEAS JBuNing TT0T . PULURD LA AAMUAOR Mddns  {q]
IO VANV TS | o BUpnp 00 Sty e aan) Arasg Modng V] St &4 1 2300 o) Aserroeu seunos (q) (L a.m«siai_.._d-.!__.isﬂi!!... i)
4 A Aszstazau savodind v SEHUN BINNQALRY
Snt!iﬁ“ct“ Pan i) Japnieg Ao -Gﬁiﬁigjlug.tlli ..l.!. =5 {4 i....i:....._.lltl-!i Ilr-!-ﬁxl!ﬂ)l- e | 45 221 20 etagns s et Jpyoy sy sopesod maens L R L
G \ 01 JH pls | MaREPS avwing TER.] TIOL MW TE Pt Anokiges O N W . WMDAEEA o) RRady
“Asaans 4 26§ Superd( — seumpg Akdng i sapg 25 Pus SApl ]
PUTIG] O D .
20 19 “urAn PO N |6 SUBCHE MR W ‘sjean sl A da o} Ay =op § sepm
g 10 DU W jauopando so)  §
E ]
TIEHILIOG Pue W] SOULMUM 38 WOREBLIN POOY] 20y SBING # WA oy ol
fuopdumiues w)
lgggi—’i‘i
o TR UOINT
. “sainganasd Jupsodas Jussns SAQ TAIHNON MM AL iy MR 1 LGRS 0 2jsiie ML
piiguie ] dnpay | Binsue e ShpON BOUEY RUORLIAIO ZR0IEI 54y PLOY, IOUROY P RIXIG
T (T ) Spaapum Bupiodiy s Tupicapon) SEM 9P p sandde saumovar e A Brpicatas 0 e1ep 0 sopnsens Tambs e s asmish (e
P Rode e Lk
LUCR Yoy T UOQMUIL 7 TOE dieniony T mmaly 253ag) NTHOSET)
10X Admnvuey § wopewsssgdog SETGT S9GIN0 T SIARY Mt A0 MOD
TUOZ Asenuay 3 wonsaumaagday STEOT J3QEIA0 | mapaiy ey 1080w
110 Asenunp ¢ uopussdindiy SOTET AqO0IN0 T MMATY Juey 1htHnaL A
—_— g dumnaef § uopauau il (00T SSQUIAG T MIRY Hliag BOLLBAM WATRSNS 5 PULICQIOLE MYY RN JIPRI JDP0N 2JUN FISRME0 B3NN
o OTOT AqUudPs Lo muagdu 1GT0Z A T smbpem Sag 1903 RAEPE CITISTR AR | W nep o sl pus susee 'sappong
§ - QTGT sequnctoy ¢ OLOT 1qunitag T usEimwegiul JOTOT M T Spay g S {on sty T FARnGIveg o M [TT
. T TP sdsg
. ) g may G Supnonol i, w Sgigiﬁ
" By .qs_nﬁ.-! 1 Ay pnaghcas 0y u20) dnvpj .
i WELIPUA B ek S0 MR sagum 1A PR 2 By P gL
{wnsioag wysmu) pascadiy OTOZ W PRunucy .
LT TS ASopopoimy Rpnpes ‘winidos uwaw| PR QIGE Arenuiqe U INHIQ 3 PRIIAUGRS $¥) WRLAbIY JOU WeANEH
v . i . soumencg o Apusa) suitaliond |
TIOT Aenugaq £T 1F 5S¢ )y N

247



é @

- ' #.s!inia.n.._eii!ﬁv:i
10102 Ay Twey e e TLRATGE | A o oul} aBu025 ) i whesumsad peuppus
b idd R0 JMENINARIG W A 520y W) 3 s seanpeanad pus d uopaiogy § whwsopg ulmi iy |, T oo ™ ® " e . s!un._liia _.._

i; Rapapag W, 20} VORRINRY PRIMRBUY

e L0TOT A [ waos) W1} emp, St TEOZ/OTOT R At wRgRID POL WS AR Tou R o
BUTANE | o aumcuaunucs 21 Aq 23655 1 30 g1 Faangeoad pus Ny [y S

% o P R Mjpuodiarios 7 Winioo ' HReL °§ WSGABIY L) Pt

ou} SOU MR ey Yo n!s_- lsa!il— ll.vm..._._.a!es!lli_-iﬂ
i = Ao wiote L 107
iiﬂ!ii!i}
= SPBOS Apbiimg S0pe ik Sagy ABNIE et Shagy Sslepiylg SISA)
iacs 1ad BOT U el 3 IR wopMOag Pradoves we as s B0 |

20 rpagod sEnniscsnd Row sa §

LOTOT Mg T sy i} Je) mRaa FIOTAOTOE WO e in J0U VO SraRbag o pasay Y | sseacan sucpEooge s Aipaped vangpene sa)  {y) .
azhec Iy A 33y U 3G Ik FUNRE0OAS P S15000.3 GPAIOYY Pecunculsy Apopid ot puv Aioud wiipoy sey 1 A Bu) 230 b 20 pduieoa 399 = ppas . PRGOS 1T

4 go Arp ity ) oG] shap SSMOENG § V(L Jeey

 Liak sniem goed 1o A8 1y B uo DIy Iy B

giisgiigtiig
L] vt sop deoud Mpoyd 1w =
‘:iii EIFR
USRIy PASHAGIY
i._s_!n!-_.siﬁr.lﬂ_..lil e ey

(wasitosy wysnur pasoxidy OTOT & pPavigucd :
— Wnopoypiagy papy) waslalg upans P T AMEIqe] v W30 0L PARAUGES 51 wawanabay JOU Jeny
: e Gt Aty sasealosg

8v_+ 700" L00'DMDS

248



aeimt|

E—.ﬂ__c.- ¥ wauy 3] saa) Jae g FTOLITOL S| J8 WISIBURNDY
MY Paosanouisy Apopd it srae Aoy Wingpap) iy

1 dsrow e s
A esenon wopeegs smem Kpopd yiiy 2ty
PO NOREIONN PACURGUAN PIIANEIN) I 0G0

WA o hep 10R) W upango; shep LSRG § s::s._
..:8___..153._832 Es__s.__s_a._ i

...-l.z.!.ulu-._.vﬁ.._ spvonep NG a

Aoopopaiy Tuipapu winiBalyd Wpany

woraypg v Aguaum susdaig

o) 403 M WD JoN iigli f 308 pus =)
...l.l!.-i!lii.ell!.- PORNE
HEEOLRI S0 10 Sl Ly PAYy sap BupE Jaeae 2 wa  {9)
Sdansd kyiopad yag ) uoneoye
!.tieissnzﬂl-!‘t!nwls!ll-
g e oy Baul Aypopd 43e R J0) UORAIYE P ur s (8]
AT SEPy] SR FAOGRISEC SO BiL 0OT
RUIOBTIORY PRI - S Adday sapay, shagsa, sy
Al o) -
Pl 115 0F BSOP 40 18 WA3 PASY 8 10 IIURIGR 3N U TR 3RS Ugm Al a
wep e L ) % Uyl T (A SRR ) 3R E s
Surmg) g o W ol wp ot T ) Aan T PSRN Wyt FHHUN SRR
uopdune ] T Duswndaem yny - os i e
sy - T Supeds Usuiypu £ sopg
“Buodug . iiiiﬁrﬁa‘ig TugPnEuL IR WRsAtoos pus Ao Japas 10) pus sssadmd 3O RS] ANTINLDSRIIY JUIEH U FIADY 030 TR Ublpn BATIONNSRIU AU Winl)
40U S el g e s il WPWERASE | - ppensada 30y vpe sesropeil 40U i Wiegten oy | S dpidne 20 ey o ~Lius
GHY TV 13 jo jear Sop S S GHY ST H J0 parr) Suge s U NATL Y HBURPEILY W playprinds St gl Adaie
E*i}%&l&sﬂiii?t%li‘;"ﬂi SN A S g 1) 0 SRl s
“HAOEY 51 g B sei WnUp SR ) 4y 3N 0 s Apckdng 20t shogea, mng
T P GelY HETT G R P £l "IWRO0TT ¥0 WanoA Tupieadg) Wy Pus oY
WT'pD T30 MG iy WRON ugy g Shiggrds ARaRsioow T BEpEL Y RmaOENY TGS
" TR B O A SR oy Sy
TZ10L 5qusaang et B9 WD 10 UDRIRIPI JIIEM RARDE OU JARY AL 1EHE TAFUIP DD in.n‘sslhl!:s!z:.ﬂﬂ.sbi.iinlllll-ah»lﬂh
o ey ssnadyi sumgneg | Absnd 2Uplas ap SN SIS M d @ aagnbas s Sa(Led 1A0G YL "UCIETUEI) WRIUKITE WUOSEME P "UDE A JOJ SIS ' AMARDITAY 41 Sngos s
P R w1~ 25._85 ggiéggsgﬁiggig aouaps iy R siouband ou} d0d Y ou Eiisii‘iiliis
sop R = p » Wy, Apiing Vel STy SUNgSY ] b e SEN FYA JO TN P TR ) POPIASML SIS [T MANSA € 30 Midunilire
Ssga-...!i iaiggizilzx .e—ﬁ.._._.. ] ¥ -.!. i-gsiiiﬂil—wﬁ
eyl L0 P usaq aey i = {Ew0a8ag — SIS kphing ampmpn aap) ARpRtIS pUw JAGE BREY WA
U R §6 (ZILL Ao W] ey
8 TN DUMEFSED DY LI T TARRIIAOS PR BOAUBAL), Sej slsaE
IR JO ULNOA JO Lo e 10 (EX
P s sad B16E 8) MEEE
Apdebeg LA, JOMY BURQILLY PLIIFT) Bf) W BUOREIDRS Sigem.
Adanud o uag a1 e ad gy unp
T0Z Ay T Wt ) 183, S TTOL/DTOT 29 Ba | suap M o NI BN
e ‘tssﬁ!!s!k!ts...n:ini 190130300 HOREINY PRIRGUNY AWOid Wnpeyy sap tﬁi&%ﬁi:ﬁt#tiiﬁ.ﬁ «
AT .ﬁuﬁimii&.!;-g N sSoad au) JOU Y Arepdix 0K 1!%.-9!;35;:;%{!” [0
nap !!.-blui-_-l'l-d Pua Tpays SR ND) 5N B SEP] ST TIGRA0 BMOIES
mp T g Tupamgs rmpam peopgc wege SR Bupad (2108
Juaad Y LI 1Y 8 Bamg
- P AR UL EEE U SR JO Mmgan . 3o aleseasad
PAUADS SUL UBYM 04 L B8 RuaisTuLiy Supimis S0 D {Tiel
xpmasaiating Dupsrgs SO,
WORLD) = THips Apldig 1812 Joany Lapas pu maps suicivy 0D
TUNTWE SN v |
i mpaiiag il R G 1A Eusep Y nd
fuumadios sisa paacddy LOZ W PMILYGUD
apqeien pUR PTOT Asnica Uy INNEA 0F paTIRUGRS 32 WawEAAbIN JOU WA

6vu0' 700" L 00'DMDS

249



!E!I_v i Ja paacidks pus ..:28...8....!!;

JuUeBnI0n JO PUS 1N T 8L G STUARRIIY O3 80 Snal
- - ..o&. A
B 2 “BIUBLITID LY BIBEM PO W) [ IO KIS SOy Laa) pRipagn ABORpoi BupIe {diimen Soodhegy pus " v.i.!!.!.-l o Binsnasens (ZIST

X WIGARY 40) REUEEAS WP LY TTY] Y gD Yo Tueml’s iy e P U MER MO WEBNS Pus Bansa
“wyniuy s up SeBus0s R 10} TT0Z ANF AQ padopaasp 3 ipm A3 (RSt o PUN iy Sa0aM RUEORA VAL SAPEO] S5uB0g RUORSdO ammoss: sy {TizST

FaAd 010 1 pua = Sty apasigeiiy
- . T T

a3 B 16 Juag w1 Bansadap Adde daw popad »
“Trpousd Bugem Bugem e3uQy & GUR SEHNDSI J0U-PE I 03 Tapdde sARR p-7 30 Popied Tupes prep Ll ] SOU dwas yoy | aep ri-i!f.ig%i!ﬁﬂn
o a2} 0102 4 T araayq “usessue pospbial UL PApHO 8 I Crmbes Rsiadas 0N ) SEING Kiap 19 IFanbeY SHANIanE ol 54 Jomus ¥iop

ISE 10,

- - oTot AmrT Mg N a ...ul.o:-.i._. ..l_...v.ﬁs...!!!-!
VEIZMMLT ] pongt vy g e pun § momt P Supaauddu pur payuoe sof senpasoug | © 1 ] 0 i M0 15 biai.;!.EEwEsnluis..-!!sil.!i!!.s

SO WILAINITY JREp) RUDSEIS ~ gﬂ»;l!;lt

~{DEOE AN T Wioy g Jem, MOR, ETGRIOOL 10 (MTILOT Uopen .
% WL IO WAGRIIIALCY T Ag) 929 1.3 i SBun(820.d PLg 155133040 VOEIDOEY PRIUAOUUY AiOYe YAH S B v 3 oy gED Ths sepioy IRy ofiAleds xas

" J 40U W g oM | 3 3%0) uy S Suaucioniss BUBIRUT SEAEM FEI0S VRt SaRy Beng (23T
*JOTOT Ay & wou ¥ ea), S TTOTATOT “GHY U EE T3 UMD ST 100 Janhe £ Wi Bung o 1y

[AS) TR SNy DB 010) 1) A1 SRR IR Tugtens A 00N { LIEOT

o Sy e ) —sp ey st bt
00T A PogVp Jt HOREIES

nplyp HEORE ML B JO
A IR 8 U UOPIOS SN § b Y R 0 S 19303 I TOT

=0 IR dqawd uy aq g pacad pus sacFRiod QutaABurLry Fureys AL ORI MeN

M) GHY WEET VI NG 52 0 )

np W BIOEIS terem )y Apeyd Wi, w5 vopeIoge praunassa wyg (T TOT

083 1ad JOT v anyreull 9 TR UORACONS BAGURoULHE e 383 10U [4)
pun e

SRmprmard MO LS RIEIY N &) VO[S0 parmouiE buys punos {3

Suad J310m & TUND WORIOOPE PIJUNOUUE MY Jonpe: 30w [f)
s
i!n!-?-rl:tt.i!.iial S Py sty

BR 0O UL P

. frmalang wissgog poadddy OTOT 4] pRUOyU
aqenuny Kdoppiugiara Juipniui ety L | pUSQTIT e w NEQ U PRGOS ST . Winsnbay g0y WeARY
W] W ARunss) sunsfolg

C. _/P00100°DMODS

250

el R



Wl 0 WMDY B A S2010 WX 0 ik SN v e

“[D10Z At T wos; 3] s 43308 TTOT/OTOL .

d e IS U DD W |

g IITIONE JEMNEK 23 LRI WY T RN PROTSI PUR AOUUOW TSR AA0H0N RN SO0 BNOEM ML BST
oF Asnuef b Jupiptudd AL B sienhd TR Ay muop - Rusuinyahas Sopenucny
] A AGEDE) UAL TR ] BNRRM M giiﬁu-ﬁ‘i!— (2]
Pu s loane Busiagl

S R jo pogiad SAQIALR Pull (S wewmousenos B (8]
i%%iﬁ.&fi

e jo

251

thﬁtlﬁ %i
%ﬂgﬁl

el yoaspurn

—Sinnu e dupmogo) s o) sgdds vegsde s (ST

. poa ey
{2162 Saquisonq ..!ibgletejil!-ic!-l-satlila f
o pusdpgps} .EBC.E!:—B.S PUR BI6 01 Jay8e Mwaid = TTOT SAQUISSR] KR vag
-.....!lﬂi -...!m._. | wmap i purgg Rddag SR SNy WRgs ou) JOY ¥im ¥ SV IR B VORERO, FUE MTgaA T WO ) e :
Bapy SSwpRg pr)) eove _.ngl-. L L2k ] OTGT MAP S W) Faalane P 20} J— — Py
sausp 8403 QIO AOS aepd ug 04 Ji pite prdopanp ubeq miom utnoudda pusi opsoyuons 104 $8npaaid spem g aip dbgy b _1_ ﬂ»-ﬂ.
USRI SV s Bupssawon
“UONS S8 PIPI0M 3 T
Jundon | TBIERpus Surnb eyl 4404 PIFA LI SAY WIS SITEM T BWGIKI ) 0 NET ML) pIUINESS
wasoa g o peaostie B0 g I R4S PIREIDI HIU DR SRIOTV DALM IR NOIESOD S MDIS I3 0 UIAT 3 OTIE K SIAPY By at—
g e ey PR Q) BRGNS ST JO SUNYGGA [0} UL BULINIRP 20 RIRG R [3)
W prnqanp sq oy nanp ..tﬁlee..ouuusoﬁa._&a.i& «.2q  1a0gens Aatienb aul e Apsaenb 2 Moali p— .E.w..a!..L.n...s!..._....u“nlﬁ:._s_lh:t!...“...!!.._-_...Hun ﬁ
0§ 4pise “TIOL AQUiERG IR Bl JO VOFRIIGAS s ‘Uciveunioqe Tuiuioddng sd e Snem jo Sy ™ oy PranLan Wy VI 1 AR a0 $1 BVOT LD 0 JNEN SEre LIS AQ VYT Snnamn .
o sy ox p ] 0 wnbas 3y Buppads “E1Ra4s Supaasiu Jo wnopnt kajenb & -eﬁ—!.ﬂll!]—!.!ﬂ 10 BUIDIOA JR10) IR Prode Sl BP{OY BT SUOREINDD sRORN M) G5
NS A S JATE, WS AL 9 TTOT 4 T bt q o oy “(TVZ seauiaseg e syes o by iy g bt oy -
S I D NN | gy e p sy 2 P4 P U VORI W f poaiagiig 4 61 e g1
SN 8 30) OLOE HPL T ne M L o Y iy p
!lﬂi&h—i!lll!-ii.ulw ) s S Y wdures g
Sﬂ..ail‘l-_ -
. f s 40) pegdca aped upes o aapa gl {3)
P iy ¢ wpna )
Poud o) wegduion .
. 10300 45 T umory ) e menh ORI Mo 40 wH Foyuin Kponit (i P U K] LIOREdYe | W
s Ag aaed of 0q s 00 pue Aiop gyl pus Ampg MENY AN . . Sugpog p Yoo
PAIUNCUAE JO TUIR Padd Nl Heiyoy Sousy Sucpnmeio S2M08N ML ¥ST
TR S NI 4 SiA JaTe AP JG] U e R |
PO LRTEM )0 RIS 15363 2] pah o Sepa w1}
—pagons v i pue Dt vopeege
“ iy oy ] o L EIRET
NN LR M0y prens enip g B}
PUS 0co00I 4202 s0) uoEes Myt [}
. s sTaas U R (a
Ba) pouonuiads u peprras i rag (eMET Pus Zalluais Syp 0 AL Pus Fiep By w
I By ruepand(y y pepaians i mad (ZIEET —Bar stnaghi o) ST (AR s pU 3aaHER Mg 9)
T bpeo e sty pancdes | apmus mie sua wouge sresins o peasn (E]ECT Pud (ZIECTIF NS .uﬂ wasle mupng x» 301 reopueds GHTIKST s sunpa lysp wi {8
B M ST JOu U RYEY P P proogps b 2l wake ey xb 301 muogeedd [INTEST —{ ORMRON ) PALN AIVANGIRL WAL TR 0 WA 1R
saogginn0 0003 OIOT MY T %«%Elg!ﬁ;kg—.i iiii!nﬁsﬂ- WA R ARG K R ponesda (KIMEST 20j PIEDE PUN RANSEI LI SEPIO 33 EuGRYdo sunored w1 (ZIEST
wpwus saraapes pauncesns s (RKLIEST . W e U]
pun ung Weamag (0}
Suing] saanassayg . {0)
g wold w4
e Mpnownon (2

(]

_!-uotll.__gesl_!:.!ﬁ
pun gTaz Lsansqog v WALO 03 PRGNS St}
wuayspey ul Apveum) saesdosd

Wwaspanbay gy WeAY

| 900°'700°100DMOS



0 Y9 WD “dwa) “gm

Sy e sgoed dep 1 T ok (o) = Ay luuog

o0

VOR ‘1D “thue ) “qny “pue) HA SA FUIIRCEL DRy

umpEIy

Ao
PRURFUIAR B IUuash) pus upaprout Aynty  “aucy
. . b

WTVAIGEE |

. ' 00 ‘Wog W “dwis] ~qun)
o) ' 3qoad (pdapas N1 3 KON YHN 0L 200
FELM0N00 SR W W) W MO DL D3 WA o) - Anopy
04 'vOR PO~y “em)

- puny “Hd 2 yidap ) 5 iy 090 ~ ARG 0,
’ LISHMPE]

00 'vO§ WO ~dwe ] “wmy “pua) i aqokd yidap

AL SO 4L Wk R 0N PN D04 D00 STH ST
MO? SRR W 'y S ROLIL 3 Tl el — (5] Aepeony
00 VO 30 “duse) “gm)

“ o "He sqodd qydap S 33 ‘el fmo L = AguBraioy

+ o0

S D SR “yan) “puc) H S4A PRiILI Ry
LAMMPEN

00 By WO “hm) “pin] “pea) 1 #qexd yrdep o

- | aan s ag W 1D DL 3 seequued oo - fs) dpaucin

"ET0Z Aeeruty T Ag (Bugnpiuor pus

ol R UM QTOT J8QUTI0 § U0 ORI 10) PRABIE 5 Moy Uedioly

!.!....:E-a!t!s..: “AANY MUSIIIG YL B0 SIS SSULARRE U J0 VOB YL Surlie) AN AP0 TN
“TEOT Asancny § Ay {Pugmpas
s Bupodss W N D 0T 5290000 T Eiﬁlgai

Bay By ' L .npﬂ-n-lﬂlﬁ-. BHE MO U ) PR

Feprds e Waennu

PesoTOR 0k TR H UAIAD s "MLk 1y
’ . Rubp
1ai “Auprqan) 1 PRy Lmogy

iiii -I_Il!l

9 0 AR UL LB T U0 3998 Ageal a1t pus Bugined IURSRR B) G PRDPA O I SISESGIIEG RUcEppe

dnd’.-ﬂ..!i.—'a!h..s
"He aqaid ydap ), 33

“...._!liu.!.__..
Ll

00 ¥D8 ‘6D ~dusay gy,

“Poe0 1 agoad yudap ‘41 "ML ‘R4 XON ‘PHN 201500
“FEL “INGg0n BIL iy "o 'Y D . "0 "y pRi0 ]~ Appuory
00 YOR H0 “duse) "yt

“puo) “wd aqoxd ndep I "33 TAD L - Aoy
udampel

00 YO T “0an), "L pua) Hd g0l

Hadep "o D ‘a3e g ‘NI "dik WON PHH DOL DO SEH SSL
"I0g0 B0 g ‘31 4 4D L8 sk o) - 1) Aruor
‘00 'vod p0 “sua) gy

“pur ‘el agaud yadhg ) 03 ‘cilia yme) - Amipaieg

- R Hp W TRenpapr pus Ropsodes Ty upnsa) DTOT Jequisdas 3 Aq p ) 39 e pun 00 DR T L “Pu HY S4A pesiaine dug-ery
[0 281 Siliigiglﬁig%gsg empaay
ULl KO R JoUmA Y rhinncs e 3 oyy SRy
-!gﬂﬂggllsaiigilaaigiii!g LRI S Kaganil Jaakp “Muc L pun
‘oot | i A g P AgpnD  TuoN paay B uopEyes Wy ajep Agank
dv 10T v pau
oqmamy Aloponaw Jpnnu; “ureslasg winu) !asﬁr.a..as:ﬁaa.!ﬁias_ WUINehag 4O WEARFY
DU ) Agaur sweday

&' P00°LO0TDMDS

252



il

. = ey T
. “SEAp ImpNLI0) 1LY 03 AP SdON =R Dot oM | _— la-h..“.-.“_ne. _!l._.ﬂ.w-.a.h
TI0L Jequiseq - PIGE 4P T e g o sach Juepradap i s ltiﬂl..u . A0 Ay s UsgNE I Fapioy 33U0R SUONANIe ST st (TieeE
=sead sEIBM 551—3 %%ﬂgieoigii SO m MspiuInd JoN Toding § v yas SUp “
nd o B Tl
WP I 0 GEL P D =.§=s.i. S-ih_.s_..%.s:a!iiee-j! iu.-.is__a!ii!nair._.iﬂ!.al..ﬂ s
a0 swnsdond en sy ReANE prh PRAPDA 20p E1RP J0 L)
EESEE!—E&! A e W v rtrapin Tty @
sapenbant pynp e UeRIpeL e AR J2 ey Atnyt Fh §O RET OIS U1 B PaLIByI RIS JY—Aignla ue (o)
- odes an BT APED W0 HITE) 4 D3 P )
F10F daqasiag - OI0T AW T Bc!si!%lf!lf!lsgil .Slii&!ao- 2ol Lpew soy wEyel ™)
. 1 woskon Jupnpy vond e 84 e vodwg sumdvin 40N+ SO IEY WSS Wi ‘l.a...._.ili.ﬂ-.:_ul-._ii!l: fal
1apun payabe ce ‘Spalient . . P IS TS vopoas
e %l!ihﬁf? - ONBRUMA SMOIRI R fhas| i ampxuiLI pus my evests 2]
= b0} Sl 14 doa a1 {Z)03 T
SampEed MGI0Ea) AN aehA Jupum AlinkS 30 "ri i \phua o pua i3 SEAGh BAME oy 43 03
ﬂggaigxgigiuﬁi e snrembag Modas Apajsanh ¥ Jumns 1o Jupyoy Sausoy sucpendo MO Wi [TRST
Hodey iy mihns Supsed
bl iundiewe g} |

00 Y24 ‘1O “dvis), ")
“pucr) Tid 490 WP 4L N1 ‘S XO0M ‘i 201 300

551, noo A U ‘e N0 1 D8 k) o~ Kywon |

. 00700 O “dhes) "wmg
“peoy 1t 90900 ipsdep DL X2 ek prinj - Ay

00 VS WO "L “gn “Pua) ‘Ha eqasd Lpdep
R PO WS 4L ML AL XON VI 0L 200 STH 5L
“mogd S0 VN N "8 1D 34 2 Wolaad 1m0 - {35) Anaeony

Bopsodad pus fsoda uopessde (o}
“ Lend mza morasd My g ot s (q)
r-rats LIT-TIRSE 2N frpadar lgprstns (o}
- “d0N {Pem g o2 1o —Eppard BT SO TOUTOY TIORISI0 SRGSN ] THT
. TSI Supsdey
. %Iﬂi]‘l.l-ﬂ-l—ﬂﬂ.
_CUEROR Juquieaag dq pasumsay “adesgs wap " eagrn 5q ks syung 40 ogrse o ) I
Ay pom ot L T oy 20 o3 on By L lgigi-i ®
"LT0L saquuiaanq ~ HLO% AP § LA A O - - B-u:-:...liilltla.lei onl SAump pasy Jeem pied (s
) oA p ansy 2emy), Loz nep Mqp % !.ena_.! E.!n! P opeq U N ......
aaApajsent Wy " § SRlmpenins DT O SUDRD | Jueq Enpa RS- i |.___.J.cnw- i \a pmiy - . )
s v call el
i-s:i .......ill i.ﬂ!ltllen.l-:i..-n!i!lttg . R it _........,i.&ii. He G woysos so eednyes ’F!!:i_i-
sl o b "
NS ON
mMgaL

AT

Moopogany MPopu| Welold wiEmy .

{weiBoss wyinyy pracuddy DTOT W prussgues
pus 0THT AXsnuga) W ARG ) PRGNS 58]
wunspg iy Aprar) suedod

woamnhay gOu uRANIy

€500 ¥00' LOO'DMDS

253



Ol MR TR w T1) PUE BISI0LE JIUAM N 30 UOTRgIcD [0}
SBNTIARY W PRtTRRELR
SIRIOLE SR EM AR TS U] LOREI LS NPT PUN [EUIID
—ansn Aypenb Syt BUUADEO) B J0 WIS IS USIRONP & (7]
Buggrnsis spRg st o0 Tupleangs Yiad JO 180Uy -
SIOPE T SnNITELN pO UCHRINDO By} o 0y luna [}
PO IRDARRNL
ueaTUMOp BAPURILE Sy JO SuoiidEam ;o R 1]
N R iunpnnpg
SN SAQNE J0) GST PUT EST 55 0L I “JOU M IApun phydact £8 REIMANDES SO Bupsodas oy ﬁsgﬁ”ivils“_-lll "
“EI0Z aquacsiq) - OTOR A 1 Foy THIBOM WL VAN 10 UQRACIMLIPLY SU] Ut JapuRdap 5 Dupsodes penbed Jof mEp jo LagEgoD v o ..I._{....!EJ
. *soeh vt [EOZ/OROT St 40) Bupumanuic *pisimboed 18 31000) [HAULE LG JRUGAS VAL J018sbag “H0M P Wmphaies 10y puom 4L} s woppU0a Rusq jo LI
i o Lsusmnt & (g)
iniagcpap
aseags p » HpIO BALIOY SLUORAI
ALGEES L Ag BpE A » in)
—E9T UORaae Japun
wodes iniy mg P l do aainoedi ML S9T
Ladi (e - S
o vo ) J prwdk e Jugsoday
- iﬂi
= peaudhioha 52 spng prin saopap Rujsuaus s Aue e gusp  (3)
[}
Smyed Sl g B SO SOURIIOD U0 Y0t Al TR SADNR S
{1 J0 DORAISEO B 20 BRPRITAIRY 08 SR 1O IRAP 48
“DIOL PP T Vo0 KARRanbA ST Y WAEKU0D 3G g SOAmbas ket | }.:!i-!!-:ﬂ.!]!_.ita )
OLGE Mt T umos) Waegchsed o Bt FALEUES MMG0 I “{TTGL J0quumang Jiun oy o S—— .a.:!!!_-sel..ﬁ.-...-rin!s:s. o
Ao wesasy RIS w5op Uy paumespiug 3¢ oy i um pur weiosd Ay TRRRIESS SR [SUOESS 1O VIR
“anap sy | Aapduous W e Susmps B W wasand LT | P R U 20mpm G 0F PARRLS BUMOn I SURTMLBIAE 304 SENQ MG o)
. 200951 Pon ST 3068 03 | TUAPLICD 5 BUERRE ARGNE S0V, AT SLOGTIG LT} ) 0f STl 81D M Scusgauig) He-RINg T " !:»IH:N "
Ja BENL TUOT gy EREAP Fpin) J0) 5T 00 BM WAMY POIURMS AR BRAUDUHIUINT 1O BUNLOR JBIEI
~oozhriepisns | open - 10 paama [EISE pe (ERRSLIS M ys . Hil!iti!lﬁuﬂ 1o
g dond 5,3 \pas sy 7 P e o - hopode b . PR M YR AQ Y] 10 )0 0N MR (L R (]
L) I} SETS AL SN R AT P v A% Aqsar) Junoyy 39 155 £ onblyats SEST UOR 1 03 paLIR oy ey specaod
amayg “fyesa Angony wy .Euai wos wy) ey, igls-og!!—s “ S0 YA Juegtuscc wip ST PUS SUMNATUEIE WY Jo s3I YN
] P By k. SRR gy A e iy By g Bsaioy PSSO RORD Man Hfaivts q [s)poy e pur frioup n i
Ll ] ..euﬁaa § way wy) seag  ms TTGLAGTOT Wy J0 WoNAUSMALN S Pum oG
miou) GIBE Nof T:{3{eals | Aq 300 U1 0q e ceunparoad pus d uopmegy p ¥ Rgroyed WH Pum Aapojsg ungpan) el ek T8 pun samp L "o peayn [
“OTE 4 T8 g Wesp ampny of wBaq ANTY RuBLABULLE BATIT A 0 Ssaym sy (4}
Z5T Pue ST SSE SSE UUL 600 ‘TOT ‘00T 58 08 9L "LL VLIS 011010 "J0N M3 Jepln pgads se numsgnba; ) NOREOUE PRUNYA 9 <3 Fprr G A 205
%Eéigitggii git— P LICREIOYS PRRIGULE SRIU] I 10§ INPRA FUN SI18P MR "
e Jo uOgERe) “sak TLN CEOZAQTGT A 10} B (o [ [ ] Pus Sbllicy0
W " |3 vopEEAS Ua w
" ReR LD v i
— AT AR mpun
Sockey pencuh wgy O r LR
vorday pumary = -si!la!......l!: Fovbwb el Sugstding
el
WMERAnbe: puy Sap 80 dde pus vop ”
MR JO YIERI ¥ £ 25008 U]} SIGT Mrw oge womnang & 3]
Noupl S5 |8 95T Uopase Apus peamba)
Ly e Iy o Badun 3 g0 ee Q)
. St
4L 50 HYT QOB Jepn L ) bmam fu)
B {emaBouy unaeIuL peaniddy OTAT oy patLYUa>
LT A2ooponan Jupape Wisdold weay PuR Q10T Ainnsqa vy W0 S PIINIGRS 51) | Weulsynbay JouTueanty
- FNSPGE Wy M) suindong .

& P00 LO0DMOS




1|
;
g
£
E:

| | ssemuss spapy 1ou coup 4 S g0 HIZ WAphiny M dew B | “TAST ‘wrodind Juy Tauol suedtig 5T N vonezogy e |
— TUREP ] Mpasan) Suediaid I ﬂlil-!sn_i.l!__
: . FPAPS UONEOHY 2100 - T IHAL LB VIuApIIY
!b-as:iit:tﬁsi!sﬂﬂsls,
10 ARuLed JMER 5 JAp0Y Sokitoy, Bugiaede
AUNOTSS W Inp verd SR U pagact 4ap Ak 1G]
pus hradaus
. WP o JAIRI 8 18 00 Bl Sapamt 40 thrucdsns A (7]
“Tpacilal oy SPRANIG ASAT OIS B W S SO0 [
VT MW T 2o 200 TTOTAOTOR, 93 20) BURUSALD Plagibiis 10 SLIOTEI AUBIIwsd NGNS JIM JaTeslreg TASUSLIIY g 0 S 0]
~4OM Y Jumpdisod Jon = FREOEIAN H W00 B BNONaS (D S oy Sppasud  [q}
pus upjad W {roaxs Jap sp Aggew {s)
I Q0N BOUENY SUDN o
. wnosss g Axalawa ue jo YRS 8 5B LK S U BN B AR ARRLSS
Eliigﬂj-ﬁi’%ilﬁn
o] usiiaasqgns Jepun —
w pam i Sugoddng e ()
Pue (8] WORINMQLS 1P MIOREIONE SN Apking
O HGUR £ JPIOL BIUBIY RICEIIAD BIMERS L) SAm
13 RNTSRIDPE A po SR [T]
—ARISEE e B ) sapa (1)
. ORGC APy T an v FGE/OLR i o St o B wore Doty v e o o At ()
| s weq pmanng L " hpoyid ..-!_._.-r.l__.._.li.!..-..éal i Bwos pu &3 gauyere
TRwiep UL I pIT RS BEVE O £ = Auosast BUIG 5] Joqoe IS SMUOT 40 HHOL SR o
wug mryg AN J3gs AL JAap] SUBqRIg AR pue hrse s § [ [
ST 5 PR 59 pIPOUR 3 “Sednavod) GTOE Mg T ey Siesua e o) Saeyl 0 - 5 "
llsil}ziil.-.:!i!!; ddnpye B 30§ REpAELY APeT ST FUGIENS AT 10 RAGKKES UG ST g R M (B}
.ssni .__3.. ) sa) i-!g-st-!iﬂlia , Pus toubuABuLLE RIS S0 (EXS
wa by vaopd Uy 5 e cainpaced p B SRS Mo AT ) Tuuodasoy | PUIBmERIpua L -.Gu.“.._..unaf! 13}
“THOT A3 ~GTOT MAL ¥ .-unﬂ«i.—b‘ili. )0 NAF 1 1R RO PRLLAL FIIARSE IO SSUOMEN oS (o
Ay P OIOT FquURAq uf o L ) 34 @ Gsusond oy PRI By t donl e wndwsaa sy | ¢ P p AR JIpUN Raonp w
U PUE POL IR B 03 FTRAIIE 1[I0 J0) BGOSR 10 SABRYAN b SRS I3 Of MOYE Rk SUOPNdRY ) . Gumppuma W
e weasptinop W 2, 10TOT Saquade; Aq paoueasiuy pus 4162 An¢ T Supuswsuas] pRieds ~jo ep o Jiad o g sppad |
s ip WP R g SRUEIAIE A 0 TUOJIGEE I [AHA KaARLROp WS - . . e
ua.-_si{li-l ijiiiigéiig!& i:“.ltlhﬁiillﬂi-ff-o
. IO QU0 A4 UORTIIY HIPW OLIZ AP T Dupiian C iy .E...o!-.i_. .“
‘E:!ssi..u-b.&!l:vi:sin: ey o s 19 $5320:¢ “[eileloals POLn npansEYY 0
“ssak 28vem, TTOT/OTOT Wuja 20y B sacd WAKOT i 49) tikejgwim . laieigilililﬁiig w
!.t-ii.lﬂ!.la
i APy ROpLIde u 7]
A t-. HOJ W o Aue jO Biams -
g ]y b R BU0 VN BARE ot T ]
=R S0 S SunmRiedd KURRCRS BiEE SR T
ndey peuepaid] - Rusigehie) Sasodey
“Mep M 0 UORSNEAD
103 54 B0 ariunp & "
pa Pea upuopeaypeas
LU 1ehmp nsegou L]
Uagnhy sappan taeh macriom Rl (g
e 10 ejje spy in
SPEITEE SR 0 M S
! - ity QTOT Ui ML) A
anaaL ARopspeipayy Supnpu Weilosg uiRg ..... ﬁgszﬁnsgai WisURAnbTY JOU WEnI 0y
. unspg W ke sweilasy

SSou'¥00' LOODMDS

255




"ERe o

’ ) 03 B TRLapun 20U g seiembas W0 AG pruma 5| sl mj) 3o
Pouno 008D WR SRS b B WA PRFRIITS & GRE US2 WINE BD Wwol AsmpE) A0 Wi
TR I Joy Supuguon | wressremai Aq primags g ueaang i s s 3L YSEOEYT) Sembiag 20U WK dq peuss 5P ez
¥ $ | 0 vopngss £ gym sa850) 3ys-uo pUv LELTY WA POPIIAL PUt FRIGy AN BIMM IOV 35884 S 10N LU (] S
B o o ] hteaan e’ ) t»-.i-!.-lﬂ-!!!e..ﬂ
o 00T A T #9 spegese aq guas pus 9dolasp T 51 PO MOLRY MV Al y $R0NRLOD 308 O ) SR
"N S pu Fuaihe puak caoyE T3IeS Bl j0 SBupiada PIRICON B WSK BETEERIE
LT dd q33ned {81 & LPNE Ty "D TSRS o a0
galjisﬂi-‘.!giis}li ] Sinmpil Wi Wrtinaog SNHID 10N ALRARN WA 0%
el i) [PAN SIEapRB LUAC) LM IITS
“OKOE AR T M R3ayd U1 9q e pue padogeap Sy 1 OPOM MoR A Mau y SROMAIIOD J0H gy NG TR0
R P Sas FURICON U
PRENG A ) Droher] wit) o) pedopaadp g a3 Bopes y {TTOZ A 1o) RRvedpinA] ) e 3= shapiado Sapn
pus Tl S WoH q ) W (Raoy Jo P a0 Ty NP O M WG
1 pagerty) Weudnba pue pedojessg 5| uiagl.::!s:aissi.zit-tisizfln
I WG BULS LI O LPRLISLMOP BIRT OGS AR SN PY oM S 1x A by o, SNSNRED Y8N e e b e )
i ioma”) s e e e L]
oT0rAny 1 I!ﬂ!.!:l‘ivl.il..la! 1pous mOghl] Agep mau v SROMENG) 1oN Aoy g B YN
R A Do) WAL MOR M J0 PR ue appuaad g
OUOZ SN0 OE I L | L o e ot A sl 30 HBOGAR Mo A e SN AGUOED L L) Do 10K 38 SBETRENY, "ol M)
iiiii . 10 SHLMURTS BpiAaES Lo Bk UORYLS Dupinul WRARRIMOQ € Vo 5 “pust jy B AP AQPD 1 19 1R asumag FNOMROD 1op SRR oM Aquar) runop
 UOpRteed MO § OF JEFTY W FRNCHUDW B [Rady MR FRCAUIT) eARy Tupmmpiing Juph Aqeis 16Ny
PRI AN VR Pe WOERIA €50 Pua SRR 101 JAPeD M) AP e 430 P Y8615 SR N
2!55&.%%&%%-1:?%!134: BonLgUI Wou oy M, AQTOD) JUROKY
Ep
AL Adogopoiyasy Suipnpay ‘weileag wazy . TP MOy S [aan 30m 3Bs0ls
VR Sassugua) | Hhums swip InaRepen) o il
PRIAbII ST €10P [9A3] J31em BJEI0NS pUE 8 3£§§£I§E§§gi§§5!2§8=ns_e&n§= nEuEﬁE
_— “00GE 32V S0 PP 10 JATOPE UORINE HIPUR BRI
«ap e ML, Npend “WNOST
WNETHTPUN I 1500 (00 0 SR IUBL LM SIUTRIIINE U asidang Aary a0y A SET S o
*40N 41 W 0 PAIRS MG 10 AT wiREs ~4G% W DYWIOL FAYpes S 0 IpENe L Buisq Aguanny
Tujaq AGUSLING 5| UOLEIOUE TIL ‘SUDT BUSEHIR M O SIIBPUNGG I DL AR WI) UBEq Shame ey UoIaue RUKTROOEE ST SWeZ SRR M 0 Faspunoq mp ad ang | . 0007 ¥ JIAM B JO JOTOE UORIRE Fpun.
NS SRR 0 10 B Y] LACTEGOT SPOEI] I0U FEOR PRI b S0y REMEREARS ML SiaM SUOT H9L ) s fhdane oy VORI SEEM FRI 10 LS JAm i) RETINE UL KU ¥ 120 Yl

b0 F00°L00'0DMDS

256



\\ P& -_30((

‘Quunsland

Government

Home | Gontact us | Help
Ministerial Media Statements

+ Search
s Subscribe
+ Login

Search
cg[rgng;

n, nt .
13 September 2006 to 25 March 2009
"M. . . '
Beattie Government
Febru 2004 to0 13 Se 006

Minister for Natural Resources, Mines and Energy and Minister for Trade
The Honourable Stephen Robertson .

. Sunday, February 13, 2011
Seqwater to undertake dam release

13 February 2011

Segwater intends to reduce the Wivenhoe Dam level for the remainder of the wet season, given

the extreme floods in January and the current water security of South East Queensiand.

Seqwater has formally recprnmendéd Wivenhoe Dam’s be temporarily reduced to 75 per cent of
its current Full Supply Level and expects to implement the release strategy gradually during the

next week.

-

The Minister for Natural Resources, Stephen Robertson, said the release was recormmended by
Seqwater after its recent hydrology analysis and was a precaution given the second strongest La
Nina pattern in history continues to influence the current wet season.

http://www.cabinet.qld. gov.au./mms/StatemcntDisplaySingle.aspx?id=736-l 8
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. "Seqwater made Its recommendation recognising the extreme January 2011 event that left the
catchments soaked and the water tables full,” Mr Robertson said.

“While we can't be certain about what rain is yet to come in this wet season, this measure
reflects an abundance of caution. '

“Seqwater has advised that a reduction in Wivenhoe's Dam storage level to 75 per .cent of its

i Full Supply Level provides appreciable fiood mitigation benefits ahead of any major rain events
.In the remainder of the wet season.” :

SEQ Water Grid manager Chief Executive Officer Barry Dennlen said he had advised Seqwater a
reduction to 75 per cent would be manageable from a water security perspective, ‘

Mr Dennien said the January floods aiso transformed our tong-term water storage capacity with'
the recently completed Wyaralong Dam now full five years earlier than expected and now v
storing 103,000 megalitres which is able to be connected to the Water Grid when required.

“With Wyaralong full, other dams full around the region and the Grid in place, Wivenhoe Dam
can be operated at a lower level for the rest of the wet season without Impacting on water
security,” Mr Dennlen said. :

- | - (3
QSeqwater Chief Executive Peter Borrows said Seqwater expected to implement the release later “)
this week to reduce the drinking water storage capacity of Wivenhoe Dam from 1,165 million’

megalitres down to around 874 miliion megalitres.

“We are likely to begin the transition by next'week_end, with a slow reiease rate over about nine
days discharging around 30,000 megalitres each day,” he said. '

“We will adqut the release to take into account any rainfall and tides as usual and this slow
release will ensure no significant downstream impacts.”

Mr Borrows said that like other low volume releases in the past, there will be a limited number of
bridges immediately downstream. of Wivenhoe (Twin Bridges, Colleges Crossing and Savages
Crossing) which will be closed during the period. o ,

Mr Robertson said Seqwater’s operationél decision reflected current circumstances rather tHa_n
issues which likely. to be considered by the Commission of Inquiry into the recent floods.

“As per its terms of reference, the Commission of Inquiry will continue to assess dam operations @
during the January flood event and whether any changes to the long term framework are :
required,” Mr Robertson said.

Mr Borrows salid the dam would be maintained at 75 per cent of the current Full Supply Leve! until
April, after the end of the wet season. ‘ ' S

About Wivenhoe Dam

Wivenhoe Dam was built in 1985 to provide flood protection for South East Queensiand after the
devastation of the 1974 floods . :

About 40 per cent of the dam's capacity is devoted to storing drinking water and the remaining 60
per cent is for flood mitigation. The dam is said to be at 100 per cent full supply level when the
drinking water component is full. :

“The strategy and requirements for operating the dam, including flood mitigation and water
releases, are outlined in the Dam Operations Manual. This Manual was developed in 1992. Since
then it has been revised six times, most recently in January 2010.

The Manual is approved by the State’s Dam Safety Regulator, in accordance with the Water
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Temporary reduction in Full Supply Level in Wivenhoe Dam

Statement by:
Peter Borrows — Chief Executive Officer, Seqwater

Seqwater has recommended to the Government that the water level in Wivenhoe Dam be
temporarily reduced to 75% of full supply.

We have done this for three reasons:

1. We received information from that there was no objection from a drinking water security
" perspective to the temporary reduction.

2. The extreme nature of the January flood event.
3. Our modelling has demonstrated appreciable flood mitigation benefits with this reduction.

This recommendation has not been made lightly. It is a recommendation that balances
drinking water security and flood mitigation.

 The recent floods and other natural disasters across Queensland have changed the

landscape for all of us. We now have new data which must be considered. Let me put that
data into perspective.

The inflow into Wivenhoe Dam from this January flood event was almost double that of the
1974 flood. Water was flowing into the Dam 50% faster than it was flowing 1974,

So the January event clearly created another benchmark which must be acted on.

That data has now been considered in Seqwater's modelling. This modelling has been peer
reviewed by external experts, and involved 90 permutations of nine different flood events.

Given that we are still in the middle of the wet season, and given, rightly so, the community
has zero tolerance for another flood event like January, as well as for the reasons | outlined
at the outset, it is prudent we recommended reducing levels at Wivenhoe Dam to 75% of full

supply.

Let me tell you how we do that.
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There are a lot of considerations — these are around the timing of the releases, the current
weather forecast, and the impacts downstream. We also need to advise local residents,
industry, business, irrigators and Councils of the timing of releases.

With these considerations in mind, we intend to start releasing water later this week, at a
steady, controlied rate.

There are seven bridges immediately below Wivenhoe. This release will affect only three —
Twin Bridges, Savages Crossing and Colleges Crossing. These three bridges will be closed
to traffic during the release period. There are alternative routes available in each of these

communities.

These releases will not impact tides and therefore will not affect Brisbane c'ity and suburbs.
It is also important to remember this is an interim measure for the remainder of the summer.
The longer term approach will be shaped by the Commission of Inquiry’s outcomes.

There have been a lot of questions and speculation in recent weeks and rightly so. These
are matters to be dealt with during the inquiry, but | do want to make a couple of
observations: :

« | want to reiterate that the January floods changed the landscape and set another flood

benchmark; ‘ : :
e Itis our view that we acted appropriately and in accordance with the Manual. Rightly, this

will be considered by the Commission of Inquiry.

| also want to stress the current operating Manual has served us well. Most of the community
is unaware that in 1999 and 1983 there were two significant flood events upstream of
Wivenhoe, that were almost as big as 1974. During both of these events Wivenhoe did its
job, and the Manual provided the guidance and strategies necessary to manage these two
events without any major community impact.

We are currently in the process of reviewing the January event, including the Manual. A
report will be provided to the Dam Safety Regulator and the Commission.

Finally, | want to reiterate that Wivenhoe Dam only protects 50% of the catchment.
The Dam cannot eliminate floods. It was designed to mitigate floods, and this is what it has
done.

ENDS
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Media contact
Mike Foster, Principle Advisor, External Relations
m: 0425 250 394 | ph: 07 3035 5545 | e: mfoster@seqwater.com.au
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On 20 January 2011, the Honourable Stephen Robertson MP, Minister for Natural
Resources, Mines and Energy end Minister for Trade, wrote to the Queensland Water
Commission (Commission) requesting the Commission provide all necessary assistance
to chwater to ensure the Minister’s requests to Mr Phil Hennessy, Chair, Seqwater, as
raised in his letter of 20 January 2011, are able to be responded to as a matter of priority
and with urgency.

On 25 January 2011, the Commission advised the Minister that it was laising with
Segwater and undertaking preliminary work to support the matters raised,

Since that time the Commission has progressed its work ih order to be in a position to
provide advice to Seqwater and/or the Mlmster gs and when required.

On 4 February 2011, you provided us with a copy of a letter from Seqwater’s Chair to
Minister Robertson regarding Seqwater’'s consideration of the appropriate Full Supply
Levels (FSL) for Wivenhoe and Somerset Dams, This letter advised that “DERM may be
satisfied, based on advice from QWC and the WGM from a water supply security
perspective, that Wivenhoe Dam’s FSL could be reduced in the short term to, say, 75% of
its current FSL",

I note that the South East Queensiand (SEQ) Water Grid Manager has provided you with
a letter on 9 February 2011, confirming that “from a water security perspective, the SEQ
Water Grid Manager has no objection to Wivenhoe Dam being drawn down to 75% of its
FSL”.

As you are aware, the Commission has now finalised a draft report es input information
material for Seqwater, as requested by the Minister (attached), titled Jmpacts on SEQ
Water Strategy of Various Operating Scenarios for Wivenhoe Dam, 14 February 2011,
Version 6. The purpose of this report is to provide information on the potential impact on
the security of supply in SEQ if a significant volume of water is released from the water
supply capacity of Wivenhoe Dlam as a potential flood mitigation measure. The
information in this report has been shared with Seqwater officers during the course of its
preparation, and a full version provided to you on 12 February 2011.

In preparing this report, the Commission has based its assumptions on the SEQ Water
Strategy of July 2010, inchuding the addition of purified recycled water into Wivenhoe at
the 40% trigger level. Demand forecasts have been updated to align with the recent bulk

Wwater price review in November 2010. Queensiand Water Commlission

PO Box 15087 Clty East 0ld 4002
Ph: +61 7 3227 8207 Fax: +61 7 3227 8227
ABN: 65 242 008 036 web: www.qwc.qld.gov.su
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The report has considered scenarios as temporary options for the 2011 wet season, and
commenced consideration of sceparios contemplating any permanent reductions to FSL
from a Level of Service (LOS) yield perspective. '

In summary, the report concludes that: ‘

s+ If releases were made as a temporary measure to reduce the water level in
Wivenhoe Dam by 25% from its FSL (a release of about 291,250 ML), the Risk
Criteria of the South East Queensland System Operating Plan would still be met.

» Despite the above being met, if inflows for the next six years were as low as the

©.2001-2006 drought, full desalination may be triggered, as Grid 12 storage levels
could drop to 60% in this time. '

¢+ As the volime released increases, more factors become impacted such as the
increased likelihood of friggering desalination and the use of purified recycled
water and restrictions, and potentially increased operating costs of the grid.

o Permanent reduction of the FSL by 25% will lower the LOS yield by about
30,000 ML/annum. This reduction in LOS yield may require the construction of
new infrastructure to be brought forward by about five years to 2021, based on
current demand assumptions. Other options to mitigate the yield reduction such as
demand management measures may also be possible.

« Given the current demand is less than that in the recent bulk water price review
assumptions used in this assessroent, there is more confidence in the margin of
supply security available in the demand/supply balance. - :

+ Any permanent reduction would have to be more critically investigated, with this
report commencing the analysis for purposes of assisting to inform the annual
update of the SEQ Water Strategy and investigstions related 1o the Brisbane River
system. '

Given the announcement on 13 February 2011 to lower the FSL to 75% for the 2011 wet
season, the Commission looks forward to working with you closely in relation to any
consideration of a permanent reduction of Wivenhoe's FSL.

The Commission would appreciate your feedback on this draft report, prior to formally
progressing it as a final report to Seqwater and the Minister. T will be in touch shortly in
order to discuss timing for your feedback with the aim of finalising the report within the -
niext week or so. '

If iou r.ei.uire a.ni further information, please contact me o- or on email at

Yours sincerely

Karen Waldmean
Chief _Executive Officer

Enc (1)

cc  John Bradley, Director General, Department of Environment and Resource
Management

Bearry Dennien, Chief Executive Officer, SEQ Water Grid Manager
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Executiva Summary

The purpose of this report is to provide Enformatlon on the potential impect on the
security of supply i South East Queenslénd (SEQ) £ a significant volume of water is
released from the water supply capacity of Wivenhioe Dam as a potential flood mitigation
measure,

In the main the scenarios considersd would be potentially a terriporary measure over the
2011 wet season, based onf the impacts to the SEQ Water Grid as a whole. The
underlying assumptions used include the demand and supply capacity contained in the
SEQ Water Strategy, with demand forecasts updated to aﬁgn with the recent bulk water
price re*wew in Nevember 2010,

For completeness two scemarios invcﬂving permanent reduction in the fu!l supply volume
of Wivenhpe Dam haveé also been considered, buf further invesfigation is reguired to
understand the full liipacts. This assessment is based on sensiivity analysis of the total
grid capaciy and no detailed assessment has beeri undertaken.

The following observations can be drawn from these assessments:

o |f releases were made as a temporary measurs to reduce the water level in
Wivetihoe Dam. by 28% of full supply capacity (a release of about 291,250 ML), the
(five year) Risk Criteria of the SEQ System g ng Plan (SOP) would stll be met.

« Despite the SOP Risk Critafia. being mef;. TRufov
as the 20012006 drought; full. desai!naﬂon PR
storage levels-coutd drop 10 §0% In thie -

« As the volume rereased snmase become impacted such as the
and restrictions and ‘ rating costs of the grid

+ Permanent reduction IMNge y Yolume. of 25% will lower the LOS yield by
about 30,0600 ML/antium. g redygiion (n LOS yield may require the construction. of

new infrastructure to be broUSRLPwVard by about 5 years to 2021, based on current
demand assumptions: Cther opons to mitigate the yleld reductlcn such as demand
management fieasures may also’bé possible.

These-analyses are an-exergise-ih assessing risk: managernent rather than a forecast for
the futyre. Therefore & understandiag of the wmaequeﬁces invotved for 4 particutar rigk
profile: is iniportant,

This repoert does not recommend-a particular scenario for adoption as other factors stich
' as social, economic and envifermental may slso nead to be considered. it provides
some fisk information on the security of supply based on the: shott term (SOP Risk
Criteria) and the long term watef demand/supply balance in the SEQ Water Strategy.

Operational and regulatory impacts such as increased pumping costs and the Water

Resource Plan have not been assessed. Advice from the respensibie agency or entity
would need o also be considered.
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1 Purpose

The purpose of thils report is to outline the resufts of the assessment, from a waier
supply security perspecfive for South Easf Queensland (SER) over the short and jong
term, of possible scenarios for lowering of Wivenhoe Dam below the current deemed full
operating supply leve! (i.e. 100 percent dam level for water supply purpeses). The
effects of temporarily lowering the full supply level of Baroon Pocket and Minze Dams
were also assessed.

For the purpose of this repart, short term is defined as the period over the next 5 years

(as per risk criteriu of SEQ System Operdting Plan) where the supply security in SEQ

may be impacted by any proposed temporary lowering of the Wivenhoe Dam operating
levei over the 2011 wet season.

"Long term is defined as a period of up o 50 years in relation to the demand and supply
(LOS Yield) balance in the SEQ Water Strategy.

This assessment does not consider the environmental, social and economic impacts of
the darn operating levels in relation to flood miltigation for downstream properties and
infrastructure, .

2 Background

Major fiooding occurred in the Brisbane River 3 January 2011.
' in & the Port Office in Brisbane City
Ritiesses throughout the caichmerit.

and causing extensive elamage fo Preg a1
- ..4 F’roed avent of 545m at the Port

The 2011 flood, was about 1 jauer e : 8

4 k Mhiing and business developments in the
catchrhent over the last 37 N rebuilding: is currenfly estimated to cost about

$58.

The Minister for Natural Resources, Mines and Energy and the Minister for Trade has
written to the Commissioner on 20 January 2011, requesting the Queensiand Water
Commission provide all necessary essistance- to Segwater In their review of the
operation of Wivenhoe and Semerset Dams.

3 Role of Queensland Water Commission

3.1 Background/Context

The. Queensiand Water Commission {the Commlsslen) is responsible for providing
advics: to the Minister on matters relafing to water supply. and demand management for

water for SEQL A key function of-the Commisemh Is to provide advice on the desited
Leveis of Service (LOS) for water supplied in SEQ.

The SEQ Water Strategy defines the LOS objectives to include the expecied frequency,
durafion and severity of restrictions during fufure droughts based on a total demand of
375 litres/person/day (including residential, non-residential and system losses) of which
230 litres/person/day I8 attributed to res-idenﬁail demand. The LOS objectives are
provided in Appendix A. _

" D/11/601976 2
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The Commission also makes and administers the- South East Queensland System

Operafing Plan (SOP) under the. Water Act 2000 which sets out fhe rules for operating .

the SEQ Water Grid to help achieve the LOS cbjectives,

While the LOS objectives specify the basis for operaﬂng the Grid over the Iong term, the
risk criteria of the SOP provids the basis for balancing water secufity and operating
costs over the short ferm {up to & years).

The SOP risk criteria are given below:

6
ey

L 4_ P55 U _..;.H"'ﬂr.; S R
40% Less than 0.2% Not Specified. Less than 5%
30% Not Spacified Less thar 0.5% Less than 1%

3.2 Report to Seqwater

To support Seqwater's review of the operationg
Commission has conducted a series of mogg
impacts of certain operating arrangements #" 1

e and Somerset Dams, the
ores {o determine the potential
y of supply for the region.

Consideration has been given to' the & JEC Water Grid to continue to achieve
n tH@short ferm (Up to 5 years) for various
. uppiy level parficutarly &t Wiverihoe Dam,

For comipletaness two stenarios TigaFing pérmmem réducﬁoﬁ in the-full- suppry voluma
of Wivérihoe Dam havs alsg beeé -oonsldered, but further investigation is requlred to
understard-the full impacts. This assessment is based oh serisifivity analysis of the tetal
grid capacity and no detailed assessment has been uridefteken.

These analyses are an exercise in assessing waier security risk rather than a forecast
for the future, Therefore an understanding of the consequenoes involved for a particular
risk profile is important.

Operational and reguiatery impacts such as increased pumping costs and the Water
Resource Plan have niot been assessed. Advice from the responsible agency or entity
would heed to also be considered.

This report provides an input, amongst other considerations, for Seqwater or other

agencies to assist in developing advice to' Governmént on the operating level of
ernhoe Darm over this 2011 forecast wet ssason,

D/41/001876 3
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4 Short Term Impacts

The potent:ai short term impacts are assessed using hydrofoglcal modeﬂlng These are
describéd In sections 4.1 to 4.3.

41 Use the SEQ Regional Watet Balance Model (Wathnet Model) to
assess the SOP risk criteria

The modeliing condicted for this report was carried out using the Wathnet Model which
assesses the |ikefihood of reaching particular water storage vofumes. Under the current
operating arrangements and policies, the volumes of Interest are:

» 60% of the Grid 12 volume, whén full desalinatien producfion is triggered; and

+ 40% of the Grid 12 volumé, when full production of purified recycled water from
the Western Corridor Recycled Water Project is triggered, to augment water
supplies in Wivenhos Dam and medium level restrictions would be introduced.

The G.rid 12 storages and their c‘orre‘sponding capacifies are provided in Appendix B.

Table 1 presents the five:scenarios modelled, Scenarfos 1o 4 involved a reduction in
water level at Wivenhoe Dani to'87%, 75%, 70%.aikd 50% supply capacity with all other
storages st at 100% full supply: mmally Tjﬁe i, sqparic ) ion o
50% capacity at Hinze and Baroon Pocket Daniiilith dpother storages set at 100% full
supply initially. This allows an assessment of the:sURSHVIRo the security of supply
should there be a need 10 also reduce the catiMplevels in the Sunshine Coast
(Baroon Pocket Dam) and Gold Coast (Hinge

For example, a 25% reduction, e ofQQF250 megalitres (ML) from Wivenhoe
Dam would correspnnd to aRgEl S draRgown frbm {he full supply level based on the

. Szmu!aftwns start: atfhe; end of. J‘anuar? 2011 with inifial dam level (inﬂows from
February 2011) :

« Northern Pipeline interconnector Stage 2 excluded

+ Demand forécast as agreed by Goveinment In late 2010 (residential
consumption increasing from current levels to 200 litres/person/day by 2018)

+ Medium series population growth consistent with SEQ populatim forecasts
» No desalination above 60% Grid 12 Storages
» Fuil desalination. below 60% Grid 12 Storages

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

! yWathnet Model refers to the Generallsed Water Supp!y Headworks Simulation using Network
Linear Programmiing Model.

D#11/001876 4
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Table 1: Modelled scenarios

1 1* , o . no 150,000 | 72

2 26 none 291,250 14.0

3 30 none 348,500 18.9

4 50 none 582,500 |. 28.1°

5 50 | 50 (Baroon Pocket) 693,500 33.5
50 {Hinze Dam)

* Scenario 1 was selected as a starting point for the assessmient of 150,000 ML (about 12.9%,
but rounded up to 13% in the Table).

* This Is only the total volume and the strategy for g
constraints are atso not considered for the purpose

The corresponding risk criteria results as cog

in Table 2.

1 yoar

<0.2%

Tabie 2: Resuits of risk criteris

<0.01%

<0.01%

| <0.01% |

heessment.

<0.01%

as not been considered. Operational

WSOP requirements are shown

<0.01%

§ year

3 year

<5%

<0.5%

0.00%

<0.01%

0.45% |

<0.01%

0.20%

<0.01%

0.31%

<0.01%

- 0.01%

0.48%

§ year

<1%

<0.01%

<0.01%

<0.01%

<0.01%

0.03%

From the above analysns ali scenarios 1to 5 in Table 2 pass the SOP risk cntena While
fhis means that the risk assoclated with the short ferm security of supply is acceptable,
the consequences of each scenario with respect to cther factors would need to be
examined — see Secfion 6,

D/11/001876 _ 5
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4.2 Forecast the probability of Grid 12 storage levels over the next 5 years

To forecast the probability of the Grid 12 storages reaching a certain level, the Wathhet
Model was used, based on stochastic data generatlon for 117 years of historical
mformatlon

Stochasﬂcal!y generated data provides longer time sequences of hydrologic data that
have similar statistical characteristics of that of the historical record. This data provides
better information about climate variabliity and the potential for droughts worse than
have occurred on record.

Figure 1 shows the forecast storage level for the Grid 12 storages for Scenario 4 (as
described in Section 4.1) with Wivenhoe drawn down to 50% and the rest of the
storages at 100% at the start.of the simuiation in end January 2011. (Note: The piots for
Scenarios 1 — 3 would show higher storage levels than those shown in Figure 1),

In this scenario:

o there is a ©5% probability that the combined Grid 12 storage tevel remain above
80% for the next 5 years;

+ there is a 99.9% probabilify that the combtned Gnd 12 siorage level remains
gbove 40% for the next 4 years; and

e« thereis a 50% probablhty that the com
- to 80% and remain at this level forthe d

Figure 1: Scenario 4 with Wivenhoe Dam
Grid 12 storage level showing probabfjifg

id 12 storage level will climb back
e 5 year period,

1 to 50% - forecast combined
dance

SIMULATED WATER LEVEL KEY WATER ORID STORAGES S0MOOMD0

AEEE

i

Combined storage level
Koy Water Grii Storages
i

L]

DI 1001876 6
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Scenario 5 (as described in Section 4.1) tests the sensitivity of the model findings by
starting with Wivenhoe, Baroon Pocket and Hinze Dams all drawn down to 50% and the
rest of the Grid 12 storages at 100%. at the start of the simulation. This scenario
represents the highest risk sifuation of all the modelled scenarics. The resufis are still
within the bounds of the risk criteria set in.the SOP.. -

In this scenario (Figure 2):
+ There is almost a $5% probability that the combined Grid 12 storage level will

stay above 60% for the next 5 years.,

« There is at least a 95% probability (could be approaching 99.8%) that the
combined Grid 12 storage leve! will stay above 40% for the next 5 years.

» There is a 50% probability fhat the oomiained Grid 12 s‘loragé level will climb -
back up to 90% and remain about this level for the next 5 years.

Figure 2: Scenario 5§ with Wiventhoe, Baroon Pocket and Hinze Dams all drawn
down to 50% - forecast combined Grid 12 storage level showing probabliities of
gxceedance : .

SIMULATED WATER LEVEL KEY WATER GRID STORAGES BO/GU/ED .

Probabllity ofbeing exoestvd:  «eill weeBO% we—iB% ~—i00%

D/11/001978 7
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4.3 Simulated storage behaviour of Grid 12 storages over the next & years
for three Inflow stenarfos. (using Waspp Model) ,
The purpose of these simulations was to assess the pefential behaviour of the Grid 1
‘storages over the next § years using fhiree inflow scenarios based on probability of
combined inflows into the-storages. '

For all inflow scenérios, Wivenhoe Dam was agsuimed fo be initially at 75% capacity.

There are varous methodologies that could be used for the sefection of inflow
sequences. For the purpose of this work, ft is oonsidered necessary to test scenarios
covering a period of relativé wet, of average inflow and of fhe driest years. The annual
inflows for the Grid 12 stotages from 1880 to 2007 were used in the analysis. Table 5
provides the. scenarios correspending to the 30% (wet), 50% (average) and 100% (dry)
exceedance probabilities based on' & years of sumulafive: inflow sequence,

The worst & years of inflows (1 D'b% exéaedanse probability) was found o correspond to
the most recent drought on record from 2001 10 200€ as shown in Scenario 3 (Table 5).

Table 5: Inflow scenarios assessed

16,193,300

7,243,300

Jan s 2,752,000
2001
- Dec
20086

The assumptions adopted in the modelling were:
s 75% Inifial storagé volume at Wivenhoe Dam (afl other storages at 100% fulf) - or
_ Grid 12 storages at 86% capsuity

« Dafnands forecast as agreed by Government.in late 2010 {residential
consumption increasing fiom wirtert leyels to 200 Hreg/personiiay by 2018)

« Full desalination preduction when Grid 12 storages drop below 80% capacity,
and ne desalination above 60% T '

+ Northern Pipeline interconnector Stage 2, Hinze Dam raising and Wyaralong
Darri not included .

+ Purified Recycled Water introduced into Wivenhoe Dam when Grid 12 storages
drop beiow 40% capacity.

The results of the simulations for the 3 scenarios are shown in Figure 3, The worst case
scenario from fhe historical records shows the lowest combined storage levels after
June 2014, but staying above the 40% capacity to the and of 2016, Under this scenario
of inflows, Purified Recycled Water fs hot expectad to be intreduced into Wivenhoe Dam
within the next 5 years. For scenarios 4 and 2, the storage levels generally decreased
for the first 3 years before increasing thereaffer.

D/11/001976 8
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Figure 3: Simulated Grid 12 storage leveis for 3 inflow scenarios

" WaSPP SIMULAYED STORAGE LEVEL OF KEY WATER GRID STORAGES
{ Wivenhos Dam ut 76% nttially, varying inflows to BEQ sicrages)

{Key Water Grid Storages)

iiidiiipt i g biriiti

——Case 1 - 30th peroentlie 1985 ko 980 ~—Caws 2 - §0th percantin 4888 $0 nno —Caes 3 - Worsi revarded inflows - 20tH fo 2006 |

The simulated storage level behaviour of pahosgDant tor the three inflow scenarios
is indicated in Figure 4. As expected, thefiSimiaiedSevel for Wivenhoe Dam reduces
significantly due fo the worst inflow se talf\VWisRscenarios 1 and 2, Wivenhoe Dam

recovers within about 3 years.
Figure 4: Simulated Wive

oendirnd Sherage Levl
ey Ynkey avid Sborages]

P e T 7
R
[—="Cass 1 - 30th prroentils 1985 to 1950 —Caes 2 - B0t peroentiis 1985 to S0 —— Cane 3 - Werst recorded inflows - 2004 to 2008 |
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5 Long Term Impacts - assessment of the potentiai Impact on
the LOS Yield (using Wathnet Model)

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

This assessment is carried out for complefeness only and does riot suggest that the
dams be operated permanenily with a reduced fuII supply Ievel Further investigation is
necessary ta understand the full impacts.

The Regianal Water Security Program for SEQ establishes the desareyd LOS objectives
‘which form a basis for the SEQ Water Strategy and are implemented through the SOP,
These cbjectives provide long term seduriy of water supply and ere defined as the:

+ desirable maximum frequency; duration and severity of water restrictions, and

s the averagé armount of water per person that must be supplied in normal times.

These objéctives are used fo determine the Levei of Service (LOS) Yield. The LCS Yield
is used, along with the projected demands, fo ensuna that adequate initiatives are in
place to mest demand inthe futlre,

W:iiver) I assessed to be 485,000
. dvg 125 MLiday and Purified
Recycled Water (PRW) 142 Mi/day. _ ‘

To assess the impact on the jong term,

‘Stage 3

« PRW:-producfion at 52, Gﬁa '
MLAday) to Industry

» Desalinafion production at 46,000 ML/a (125 MUday')

fa (142 ML/day) and supplles 34,850 ML/a (26

5.1 Results — 10% reduction on Full Supply Volume for Wivenhoe Dam
The LOS Yield for the 2010 Infrastructure (capacity to deliver) is assessed to be 485,000
Ml/a. '

Preliminary modelling work suggests that the impact of a permanent 10% reduction in
the full supply vohume at Wivenhoe Dam:is minimal. on the LOS yiald as this is withir the
tolerance of the model. This needs further investigation.

5.2 Results — 25% reduction on Full Supply Voluime for W‘venhoe Dam

There is a significant reduction in the LOS yield of 30,000 ML/annum with a scenaric
where Wiverihog Dam was pefranently opefdted at 25% lower than the full supply
level. The LOS yield has reduced from 485,000 ML/annum to 455,000 ML/annum.

Figure. 5 shows that new mfrastrusture would need to be brought forward by about 5
years to about 2021 from 2026 under medium series populafion growth.

D/14/001976 10
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Figure 5: LOS Yield comparison
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5.3 Potentiai for dema. :

One of the input factors that agfs 'dn the water supply balance is the level of
extractions from the supply storaf¥. The level of exiraction depends on the level of
demand in South East Queensiand (SEQ). )

The supply balanoe and risk assessment modelllng conducted for this information paper
includes the level of expected demand based on residential water consumption of 200
itres/personiday {I/p/d). This demend scenario s the same as the demand forecast as
agreed by Government in late 2010 (residential consumption mcreasang from current
levels to 200 l/p/d by 2018).

The 200 /p/d demand scenario is the equivalent of total water demand of 870 ML per
day for SEQ or 317,550 ML per annum.

The levet of total water demand in SEQ for. the last three months has been
approximately 670 ML/d, which when annualised gives 244,550 ML per annum. On a
per person basis this Is the equivaient of 150 lfp/d. However, this level of consumption
is unl:ke1y to remain &t this level.

The late 2010 demand: scenario includes a residential demand at apprommate!y 185
Vpid for 2011, being the equivatent of 800 ML per day for SEQ or 292,000 ML per
annum. K demand was to be fraintairied at this level, this represents a demand saving
of 25,550 ML per armum.

D/11/001975 _ 11
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A saving of 25,550 ML per annum (difference between 317,550 and 292,000 ML per
annum) would significantly offset the LOS yield reduction of 30,000 Mlfarmum if
Wivenhoe Dam was operated at 25% lower than Full Supply Level (FSL) over a long
peried (Refer to section 5.2).

6 Implications of each scenario

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

« Securify of supply - involves exanvining the sufﬁmency, LOS Yield, desalination,
and derhatid afid supr:ﬂy batance

« Levers — these are some of the factors that couid. be reviewed to optrmise the
‘security of supply such as Levels of Servics, policies and assurnp'tlons ‘

v Inputs — these are some of the input factors which could be impacted e.g..
allocation/yield, demand and supply.

e Pricing — some of the scenarios may impact upon a future review of the Prfce
Path such as through increases in cperatmg costs.

» [f releases wiie miade: €s a fempgy rBgure to reduce the water level in

‘Wivenhoe Dam by 25% of full supgly R release of about 291,250 ML},
the Rigk Criteria of the SEQ SO} s PWerafing Plan) would still be met
¢ As the volume releas oTe factors become impacted such as,the

increased lkelihood Pt " , 'Iln_ation‘fuse of purified recycled water or
introduction of restricH . entiatly Ihcreased operating costs of the grid.

o The SOP Risk Criteria Wz dftisfled for scenarios with up to 50% of water
released from Wivenhoe D®n. However other factots become Impacied. This
assessinent deals only vitth the: volume capacity and does' not consider actual
availability dus tovuperatl’onai censtraints,

o Operaticnal cests, may be: impacted when the storage Is drawn down to 0% as
the. grid operafing costs wili ntresise with the: need for deSahnatibn being
{riggered! miore frequently.

Long Term (Permanenf) Reduction in Full Supply Capacﬁ‘y at Wivenhoe Dam

« A reduction of 25% in the full supply level would have an impact on the security
of supply.

¢ New infrastructure would need to be brought forward about 5 years to meet the
LOS chjectivés: for a.25% drawdown scenaric:

« There. could be an impact on fhe future bulk water through an increase in
operational costs fora 25% drawdown scenario,

There could petanﬁally be some Dpﬂmai opersting &rrangemient, mdacated as
intermediate Option in Table 3, This could involve a review: of the levers such as
redefining the LOS objectives based on further investigations, to ensure that the short
term operating options do hot compromise the long term security of supply.

DM1/001978 : 12
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7 Peer review of modelling by Department of Enwronment and
Resource Management

The results of this modelling work were.reviewed by the Gueensland Hydrology Group of the
Department .of Environment.and Resource Management:

The review of the input and results for thé Wathnet Motisl was. carred out by Dr John
Vitkovsky, Senior Hydrologist, who stated that *modificatfens were made fo the WathNet
SEQ Grid model for the purposes of a sensitivity analysie of the SEQ LOS statistics from
lowering the full siorage vohurne of key large storages. There (are) a number of changes to
the' model thet can only be dene by someone with inimate knowledge. of the lower-level files
in theér model—and caniot-be made usmg the spreadsheet. However, as long es it is only the -
SEQ volume LOS statistics that are being reported on and given the modifications made to
the spreadsheet the results shiguld be reascnable.” Further:

¢ 'The model setups for all runs seem correct

s The-results seem entirely reasonable. ard satlsfy the SOP Risk Critena

» The output statistics for both: the. lorig-ferm and’ forecast modef runs seem reasonable
(without re-running those scenarios)énd gre comy 1?9111 with the LOS and SOP criterla.”

For the review of the Waspp Médel, M Craig Jg | (Principal Mydrologist) has stated
that “the results of the scenarips’ presemted TERES pedred: fogical and appropriate
based on the rules of the SEQ Water Gfid arid the: . Baging (of) the model.”

D711/001 878 14
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QwC

Appendix A — Level of Service Objectives.(SEQ Water Strategy)

« During nommal operating mode; sufficient water will be avallable from the SEQ Water Grid to
meet an average regional urban demand of 375 litres per person per day (including
residential, non-residential and system losses).

» Sufficient investment in the water supply system will occur so that.

« It Is expected that Medlum Level Restrictio
once every 50 years Hn average., .

-Medium Leve! Restrictions will not occur more than once every 25 years, on éverag'e

“MediumLevel Restrictions will only reduce consumption by 15 per cent below the

- total donsumiption voltme i normal uperatmg mede

-drought response: Infrastructure wﬂl be not be required to be Built oté than once
every 100 years, on average - :

-combined regional storage reserves do not decllne t0 10 per cent of capacity more
than once every 1000 years, on average

-regional water storages do not reach 5 per cent of combined storage capacity

Wivenhde, Hinze and Baroon Pocket da L reach minimum operating levels.

jerthan six months, no more than

DI11/061976 186
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Appendix B - Grid 12 Storages in South East Queensland

© As at 27 October 2010
FULL SUPPLY VOLUME
{Megalitres)

Southern

Little Nerang 6,705
Hinze . 161,073
Total Southerri 167,778
Cenftral ' ‘
North Pine 214,302
Somerset 379,848
Wivenhoe 1,165,238
Lake Kurwongbah 14,370 |
Lesllie Harrison 24,868
Total Central 7,798,627
Northern

Baroen Pocket 51,000
Covloolabin. 13,800
‘Ewan Maddock - 16,587
t.ake MacDonald 8,018
Wappa 4,694
Total Northern 104,089
TOTAL SEQ 2,070,504

-D/11/001576
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Appendix C — Wivenhoe Dam Storage Capacity Data
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22 March 2011 WATER FOR LIFE

Ms Karen Waldman

Chief Executive Officer
Queensland Water Commission
20 Box 15087

CITY EAST QLD 4002

By Email

Dear Ms Waldman,

Draft Impacts on SEQ Water Strategy Various Operating Scenarios for Wivenhoe Dam
report

| refer to your letter dated 14 February 2011 which enclosed a draft copy of the Impacts on
SEQ Watsr Strategy Various Operating Scenarios for Wivenhoe Dam report (Report)
(Version 8). Your letter sought Seqwater's feedback on the Report.

Seqwater is willing to provide the Commission with advice and assistance in respect of flood
modelling and flood event data to the extent that an assessment of flood mitigation impacts

bears upon:

. the finalisation of the draft Report;

. any consideration by the Commission for the State of a policy to permanently adjust
the full supply level (FSL) of Wivenhoe Dam; and .

. any review of the SEQ Water Strategy 2010 and associated SEQ System Operating

Plan.

Segwater acknowiedges that it has an advisory role in providing sﬁch flood mitigation advice
conceming its assets as may be requested by the Commission or State.

As you may be aware, Seqwater has previously provided the Depariment of Environment and
Resource Management (DERM) with simulation modelling in order to support it in its
consideration of the appropriate FSL for Wivenhoe Dam. A copy of our correspondence {o
DERM dated 7 February 2011 is atlached. '

It is Seqwater's view, however, that it is beyond the scope of Seqwater's function to comment
on the water supply security impfications of the scenarios presented in the Report other than
to provide comment and modelling on the respective flood mitigation impacts of those
scenarics. Please contact Ms Alex Figher directly on Tel. (07) 3035 5755 in order to progress
this matter.

As the operator of the Wivenhoe Dam, Seqwater is subject to the operational rules and
procedures specified in the Moreton Resource Operations Plan (ROP) and, during fiood
events, the flood mitigation manual for Wivenhoe and Somerset Dams (Manual),

The RCP, promulgated by the State, specifies the FSL. for Wivenhoe Dam.

Both the ROP and the Manual, which is approved by the State, are predicated on a policy of
restricting releases below Wivenhoe Dam's FSL.

285

Queensiand Butk Wiler Supply Authorty (jrading as Segwalar] | ABN 75 450 238 BT | Corporate Office: Leve! 3, 240 Margaret Sireet Bnsbans, Quesnsiand | Ph 07 3228 3394 | WWW. SBGWBIEr.COM au

” Al crespondenct e PO Bax 10 TS0 Uiy Faet g gy

AR L) B



Any permanent change to the FSL of Wivenhoe Dam would require changes to the ROP and
the Manual.

Extension of time for Interim Supply Security Level

As you are aware, the Minister announced on 13 February 2011 that the water storage level
of Wivenhoe Dam was to be reduced to 75% of its FSL until the end of the current wet
season. Following an amendment to the ROP, Seqwater sought and obtained approval from
the Chief Executive of the DERM for an Interim Program to override the operational
procedures contained in the ROP, in order that Seqwater be authorised to underiake
releases, on specified termns:

. to reduce the water storage leve! in Wivenhoe Dam to an “Interim Security Supply

Level" being 75% of its FSL from 20 February 2011; and _
. to retumn the dam to the Interim Security Supply Level where inflows occur after the

initial reduction, until 31 March 2011.

The relevant authorisation under the approved interim Program is accordingly due to expire
on 31 March 2011.

Seqwater is considering whether to commence discussions with the State regérding an
extension to the period that Wivenhoe Dam be kept at the Interim Security Supply Level. The
extension of time, if proposed, would be for the period 1 April 2011 to 30 June 2011.

In view of the dual functionality of the Wivenhoe Dam storage, as both water supply storage
and providing capacity for fiood mitigation, Seqwater would only progress discussions with the
State regarding a further extension of time to the current requirements under the Interim
Program on receiving advice from the SEQ Water Grid Manager in relation to short term
security, and the Commission in relation to long term security, that such an extension in time
would not impact unfavourably on water supply security in SEQ.

Accordingly, Seqwater requests advice from the Commission whether it would object to an
extension of time o the temporary draw down to 75% of FSL in Wivenhoe Dam until
30 June 2011. We request that your advice by provided by midday on Monday, 28 March
2011, .

Seqwater has also sought similar advice from the SEQ Water Grid Manager.

Subject to receiving confirmation of supply security in this further advice, Seqwater would
consult the Chief Executive of the Department of Environment and Resource Management to
ascertain whether he would be likely to approve an extension to the present arrangements
under the Interim Program for the Interim Security Supply Level at Wivenhoe Dam to be
continued to 30 June2011. Such an approach to DERM would only be made in
circumstances where both the SEQ Water Grid Manager and the Commission have -no
objection to such a proposal from a water supply security perspective.

Yours sincerely,

froe €

Peter Borrows
Chief Executive Officer

Attach.
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22 March 2011

Batry Dennien

Chief Executive Officer

South East Queensiand Water Grid Manager
PO Box 16205

City East QLD 4002

By email
Dear Mr Dennien,

Request for water security advice - Proposed extension of Interim Program to maintain
75% full supply level at Wivenhoe Dam to 30 June 2011

| refer to your lefter dated 9 February 2011 regarding the water security impécts of temporarily
lowering the Full Supply Leve! (FSL) of Wivenhoe Dam.

I acknowladge your advice that "from a weter security perspective, the SEQ Water Grid
Manager has no objection to Wivenhoe Dam being drawn down to 75 per cent of its FSL.
The water security impiications of a temporary drawdown are unlikely to impact our ability to
comply with the South East Queensiend System Operafing Plan or our Grid Contract
obligations".

In light of the above advice, Seqwater sought and obtained approval from the Chief Executive
of the Depariment of Environment and Resource Management for an Interim Program to
override the operational procedures contained in the Moreton Resource Operations Plan, in
order that Seqwater be authorised o undertake relegses, on specified terms:

. to reduce the water storage level in Wivenhoe Dam to an "Interim Security Supply
Level" being 756% of its FSL from 20 February 2011; and
. to return the dam to the Interim Security Supply Level where inflows occur after the

initial reduction, until 31 March 2011.

The relevant authorisation under the approved Interim Program is accordingly due to expire
on 31 March 2011.

Seqwater is considering whether to commence discussions with the State regarding an
extension 1o the period that Wivenhoe Dam be kept at the Interim Security Supply Level. The
extension of time, if proposed, would be for the period 4 April 2011 fo 30 June 2011.

In view of the dual functionality of the Wivenhoe Dam storage, as both water supply storage
and providing capacity for flood mitigation, Seqwater would only progress discussions with the
State regarding a further extension of time to the current requirements under the Interim
Program on receiving advice from the SEQ Water Grid Manager in relation to short term
security, and the Queensland Water Commission in relation to long term security, that such
an extension in time would not impact unfavourably on water supply security in SEQ.

Accordingly, Seqwater reguests advice from the SEQ Water Grid Manager whether it wouid
object to an extension of time to the temporary draw down to 75% of FSL in Wivenhoe Dam

until 30 June 2011.  We request that your advice by provided by midday on Monday,
28 March 2011.
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Subject to receiving confirmation of supply security in this further advice sought from the SEQ
Water Grid Manager and similar advice to be sought from the Queensiand Water
Commission, Seqwater would consult the Chief Executive of the Department of Environment
and Resource Management to ascertain whether he would be likely to approve an extension
to the present arrangements under the Interim Program for the Interim Security Supply Level
at Wivenhoe Dam to be continued to 30 June 2011, Such an approach to DERM would only
be made in circumstances where both the SEQ Water Gri¢ Manager and the Queensland
Water Commission have no objection to such a proposal from a water supply security
perspective.

Yours sincerely

e

Peter Borrows
Chief Executive Officer
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25 MAR-20M: L

Mr Peter Borrows
Chief Executive Officer
Seqwater

PO Box 16146

City East QLD 4002

By eril to: [
s
Dear Wows

Thank you for your letter of 22 March 2011 including your request for advice on a
proposed extension to the period that Wivenhoe Dam be kept at the Interim Security
Supply Level from 1 April 2011 to 30 June 2011.

The Queensland Water Commission has no objection to this proposal as a temporary
measure. Our analysis of the total grid capacity shows that the impact on water security
by the extension of time is compliant with the South East Queensland System Operating
Plan Risk Criteria.

It should be noted that operational and regulatbry impacts such as potential increased
pumping costs have not been assessed. Advice from the responsible agency or entity
would need to also be considered. '

If you would like to further discuss these matters or require any information, please
contact Mr Tad Bagdon, Acting General Manager, Regional Planning and Policy on

Yours sincerely

Ms Karen Waldman
Chief Executive Officer
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25 March 2011

Mr Peter Borrows
Chief Executive Officer
Seqwater

PO Box 16146

City East QLD 4002

/P@&V

Dear Mr w

Maintenance of Wivenhoe Dam at 75% full supply level up to 30 June 2011

| refer to your letter dated 22 March 2011 regarding Seqwater’s consideration of extending
the period in which Wivenhoe Dam is maintained at 75%, from 31 March 2011 to 30 June

2011,

As requested in your letter, to assist Seqwater in deciding whether it makes a
recommendation to the Chief Executive of the Department of Environment and Resource
Management, we confirm that temporarily maintaining Wivenhoe Dam at 75% up to 30 June
2011, is unlikely to impact on our ability to manage the Water Grid to achieve the desired
levels of service and the System Operating Pian’s risk criteria. Please note that this is based
on information currently available and may be subject to change.

If you have any questions, please contact me on _or via email at

Yours sincerely

Barry Dennien
Chief Executive Officer
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seqwater

WATER FOR LIFE

30 March 2011

Mr-John Bradiey -

Director-General

Department of Ervironment & Resource Management
Level 13

400 George Street

Brisbane QLD 4000

Dear John,

Wivenhoe Dam + Interim Supply Sscurity Level

Seqwater's approved interim program under the Moreton Resource Operations Plan
obliges Seqwateﬁ to maintain the water storage leve! in Wivenhoe Dam at the Interim
Supply Security Level (which is 75% of Full Supply Level) until 31 March 2011.

In view of the impending expiry of this part of Seqwater's int im program, Seqwater
has recently sought advice from the Queensiand Water C ission and the Water
Grid Manager &g to whether either agency has any objection from a water supply
security perspective to an extension of the sbove tempdrary arrangements to

30 June 2011.

The advice rece(ved from the Queensland Water Commission and the Water Grid
Manager (copies|attached) is qualified in this regard.

Accordingly, Segjwater does not propose to submit a revised interim program.

Yours sincerely, .

Eﬁf—r

Peter Borrows
Chief Executive Officer

Attach.
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25 MAR 0. . - | D

Currof: MEM1/0179

Mr Peter Borrows
Chief Executive Officer
Seqwater

PO Box 16146

City East QLD 4002

DearTvN\

Queensiand

yywater

Commisslon

Securing our water, together,

Thank you fot you letter of 22 March' 2011 including your request for advice on a
proposed extenigion to the period that Wivenhoe Dam be kept at the Interim Security

Supply Level from 1 April 2011 to 30 June 2011,

The Queensland Water Commission has no objection to thi
measure. Our imalysis of the total grid capacity shows that {
by the extencion of time is compliant with the South East
Plan Risk Crltan&

It should be mted that operauonal and regulatory impacts §

proposal es a temporery
impact on water security
land System Operating

uch as potential increased

pumping costs| have not been agsessed. Advice from the respon.sible agency Or entity

would need to hlso be cons1dezed.

If you would
contact Mr T

Bagdon, Acting General Manager, Regi

Yours sincerely

Ms Karean;ljm&n
_Chief Executive Officer

o

ABN; 65

; tofurthzrdmcusstbeeem&ttersorrezﬂ;anyinﬁormaﬁen,please

Planning and Policy on

Queensiend Water Commission

PO Box 15087 City Easl Qld 4002
h: +61 7 3227 B207 Fax: +61 7 3227 8227
242 908 036 web: www.qwe.gid.gov.au
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-25 March 2011

Mr Peter Borrows
Chief Executive Officer
Seqwater

PO Box 16146

City East QLD 4002

Dear Mr B}U:Jép&&/’(

Maintenance of Wivenhoe Dam at 75% full supply level up to 30

flune 2011

 refer to your lettet dated 22 March 2011 regarding Seqwater’s capsideration of extending

the period in which;Wivenhoe Dam is maintalned at 75%, from 31
- 2013, ' :

As requested in your letter, to.assist Seqwater in deciding whether,
recommendation to the Chief Executive of the Department of Envi
Management, we cenfirm that temporarily maintalning Wivenhoe
2013, is unlikely to impact on our ability to manage the Weter Grid|
levels of service ang the System Operating Plan’s risk criteria. Plea
on information currently avallable and may be sulyject to-change. .

Yours sincerely

Barry Dennlen .
Chief Executive Officer

PO Box 16205, C!iy Eost QLD 4002 Tel +61 7 3247 3012 Fox: +61 7 3405 0373
AR I AT 80

If you have any questions, ptease contact me on|| | EEEGEGCr °

March 2011 to 30 June

it makes a

roriment and Resource
Dam at 75% up to 30 June
to echieve the desired

e note that this Is based

via email at

www.seqwom.qld.gav.ou
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