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Attachment 1

Discussion Paper on Dam Full Supply Level Investigations
Seqwater Gated Storages

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 2010, 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
benefits to downstream bridge until dam levels are reduced down to about 50% of capacity.

These results are not unexpected as Wivenhoe has such a large flood storage. Adding say
100,000ML to the flood storage (equates to reducing the storage volume by 10%) does not
appreciably increase this available flood storage.

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

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

» Regardless of forecast, there is never any certainty on the amount of rain that will fall
within a dam catchment. For example, on 29 November 2010, the quantitative
forecast 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 result in bridge inundation below
Wivenhoe Dam.

o 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 contacted and they have confirmed the above forecast
reliability assessment. They advised that, whilst weather prediction models are steadily
improving, the forecast of rainfall amounts over catchment time/space scales is recognised
as one of the most challenging/difficult tasks. Detailed rainfall forecasting is not deterministic
- the uncertainties involved are often expressed in probablistic forecasts and whilst there is
often the ability to forecast the potential for a significant rain event to occur in the southeast
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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.

The Queensiand 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
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
still occurring and possible further rain. Allowing the dams to reduce to around 95%
improves the operational leeway. However this could best be provided by an operational
arrangement where the WGM simply agrees Seqwater has the operational fatitude 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 predicted
rainfall, but not going below 95%.
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DAM FULL SUPPLY LEVEL (FSL) INVESTIGATIONS
SEQWATER GATED STORAGES

INTRODUCTION

The following short paper 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 Wivenhoe 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 o quantify exactly the benefits of lowering the

storage in anticipation of possible flood rains.

There are primarily two types of flood events that may occur in the Brisbane River
Catchment. There are the smaller events that impact primarily on the rural bridges upstream
of Moggill and the larger events that impact on urban areas in Brisbane. The threshold that
separates these two events is a river flow of around 3500 cubic metres per second at
Moggill. To understand the possible benefits of lowering the storage to reduce flooding

impacts, it makes sense to discuss these two types of events separately.

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

October 2010. The flow characteristics of events of this type are shown in the following
table.
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Wivenhoe Dam
Volume Voiume Peak
Starting Peak
Event Of Of Water
Level Qutflow
Inflow Outflow Level
m AHD % ML ML m3/s m AHD
Early April 1989 67.06 >100 690,000 690,000 1,620 69.78
Late April 1989 67.00 100 870,000 820,000 1,490 71.45
February 1999 63.92 <100 1,220,000 900,600 1,800 70.45
October 2010 67.03 >100 640,000 640,000 1,300 69.65

The October 2010 event was examined to determine the benefits of lowering the storage
level. This event commenced with the dam at FSL. The event was examined with the dam
at 5% capacity, 90% capacity, 80% capacity, 50% capacity and empty at the '
commencement of the event. The results are shown in the following table. When reading
the table it is important to understand that the bridges are impacted not just by outflows 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 the purposes of this investigation.

Dam Percentage Approximate Approximate Approximate Peak Flow at
Full at Event Duration of Duration of Duration of Burtons Moggill
Commencement Wivenhoe Radial Savages Crossing Bridge and Kholo (m?/s)
Gate Releases/ and Colleges Bridge Inundation
Twin Bridges Crossing Inundation (hours)
Inundation (hours)
(hours)
100% 230 247 183 1848
95% 187 214 183 1848
90% 185 214 183 1841
80% 172 214 183 1786
30% 130 214 153 1722
0% 0 189 38 949
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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 raising 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®/s) — All rural bridges
inundated

Events of this nature have not been experienced since the construction 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 megalitres. However during the 1974 event, an additional

1.5 million megalitres of flood flow impacting of the urban areas of Brisbane 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 guarantee reductions

in urban flood levels, as the effectiveness of Wivenhoe Dam in reducing urban flood levels is
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directly dependant on the distribution of rainfall in the Brisbane River catchment during a
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 mitigation potential. Unlike Wivenhoe Dam, once the dam has
reached FSL, all water flows into the dam must be released to protect the structural safety of

the dam.

Any radial gate operation at North Pine Dam to release flood 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. There
are river release valves that allow some water to be drained from North Pine Dam without
inundating Youngs 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
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 however that Youngs Crossing Road is also impacted by uncontrolled

flood flows from Lake Kurwongbah and local storm run-off. In recent times Youngs Crossing
Road has been closed by flood water during times when no water releases were being made
from North Pine Dam, but when storm rains resulted in flood flows from uncontrolled 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 Yo ML mm mm
FSL 39.60 100.0% 214,302 5 60
Reduced FSL 39.10 95.0% 203,818 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 experienced. However the preferred option to
reduce public inconvenience associated with storm events would be to 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 daily 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 full supply 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 LLeslie Harrison Dam do not impact on public roads and
generally only inconvenience the general public during large flood events. Reductions in this
inconvenience cannot be achieved by small reductions in dam storage
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Suzie Emery

From: Lance McCallum [Lance.McCaiium_

Sent: Saturday, 15 January 2011 10:31 AM
To: Dan Spiller; Bradley John

Cc: Tim Watts

Subject: Urgent - Cabinet in confidence
John/Dan

The Minister has asked that preparation be done over the weekend that will enable him to go to the
Emergncy Cabinet meeting on Monday with a position on how the Govt is going to handle the issues of
reviewing operational decisions made by SEQwater and SEQWGM in relation to releases from the dams.

| understand that in further to the recent independent review of the Wivenhoe operations manual the
WGM is also undertaking further work by compiling a list of the operational experts who authored the
manual.

1ppy to discuss further.

“fhanks, Lance.

This email, together with any attachments, is intended for the named recipient(s)
enly; and may contain privileged and confidential information. If received in error,
you are asked to inform the sender as quickly as possible and delete this email and
any copies of this from your computer system network.

If not an intended recipient of this email, you must not copy, distribute or take any
action{s) that relies on it; any form of disclosure, modification, distribution and

/or publication of this email is also prohibited.

Unless stated otherwise, this email represents only the views ¢f the sender and not
the views of the Queensland Government.

Please consider the environment before printing this email.
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Suzie Emery

From: Bradley John [John.Bradle

Sent: Saturday, 15 January 2011 10:34 AM

To: Lance.McCallum) Dan Spiller
Ce: tim.watts ; Barry Dennien
Subject: Re: Urgent - Cabinet in confidence

Thanks Lance - we have anticipated the need for something like this - seqwgm work underway - | will talk to
SEQWGM when out of SDMG now on.

Regards
John B

From; Lance McCallum [mailto:Lance.McCalium |||

Sent: Saturday, January 15, 2011 10:30 AM

To: spiller daniel @ SEQWGM; Bradley John
Cc: Tim Wt <Tim et

Subject: Urgent - Cabinet in confidence

John/Dan

The Minister has asked that preparation be done over the weekend that will enable him to go to the
Emergncy Cabinet meeting on Monday with a position on how the Govt is going to handle the issues of
reviewing operational decisions made by SEQwater and SEQWGM in relation to releases from the dams.
| understand that in further to the recent independent review of the Wivenhoe operations manual the
WGM is also undertaking further work by compiling a list of the operational experts who authored the
manual.

Happy to discuss further.

Thanks, Lance.

Think B4U Print
1 ream of paper = 6% of a tree and 5.4kg COZ2 in the atmosphere

3 sheets of A4 paper = 1 litre of water
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Suzie Emery

From: Barry Dennien [Barry.Dennie

Sent: Saturday, 15 January 2011 10:41 AM
To: Dan Spiller

Cc: Elaina Smouha

Subject: Fwd: Urgent - Cabinet in confidence
Dan elaina

I take it you are on to this

Regards

Barry Dennien

Begin forwarded message:

From: Bradley John <John.Bradle

Date: 15 January 2011 10:33:42 AM AEST
To: "Lance.McCall
<Lance.McCallu

, Dan Spiller <Daniel.Spille
<tim.watt , Barry Dennien

Subject: Re: Urgent - Cabinet in confidence

Thanks Lance - we have anticipated the need for something like this - seqwgm work underway - |
will talk to SEQWGM when out of SDMG now on.

Regards
John B

From: Lance McCallum [mailto:Lance.McCallumii GGG

Sent: Saturday, January 15, 2011 10:30 AM

To: spiller daniel [IIIIN; Bradley John

ca; Tim watts <Tin ot S
Subject: Urgent - Cabinet in confidence

lohn/Dan

The Minister has asked that preparation be done over the weekend that will enable him to
go to the Emergncy Cabinet meeting on Monday with a position on how the Govt is going to
handle the issues of reviewing operational decisions made by SEQwater and SEQWGM in
relation to releases from-the dams.

| understand that in further to the recent independent review of the Wivenhoe operations
manual the WGM is also undertaking further work by compiling a list of the operational
experts who authored the manual. '

Happy to discuss further,

Thanks, Lance.
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Think B4U Print
1 ream of paper = 6% of a tree and 5.4kg CO2 in the atmosphere

3 sheets of A4 paper = 1 litre of water
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Suzie Emery

From:

Sent:

To:

Cc:

Subject:
Attachments:

John

Elaina Smouha [elainamirW}

Saturday, 15 January 2011 1:

john bracic, AN

Barry Dennien; Dan Spilier; pborrow - NG Hob il

Cabinet in confidence - discussion points
Public inquiry strategy - brief.docx

Attached are some discussion points for our 2pm teleconference about Monday's Emergency Cabinet

meeting.
Regards

Elaina
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Cabinet-in-confidence

Discussion points for teleconference

What is the 0b1ect1ve‘7

b} To answer the State s questions on the performance of Wivenhoe Dam operations
c) Preparatlon for a publlc inguiry

Background
1) Design of Dam Storages/SptIIway upgrade (Respon5|ble Seqwater)
I ieeven

( 3) Development of Flood Mxtigatlon Manual (Responsrble Seqwater/DERM)
i a. Four strategies

b. History of Flood Mitigation Manual updates and peer review

4) Responsibility under the Water Supply (Safety and Reliability] Act 2008 (Responsible: DERM)
a. Whatis the formal reporting process following a major flood event?

5) “The Event” —operation of Wivenhoe Dam (Responsible: Seqwater)
a. Eventreport under the Flood Mitigation Manual

6} “The Event” — management of the Water Grid emergency under the SEQ Water Grid

Emergency Response Plan (Responsible: SEQ Water Grid Manager)
7) What next?

a. SWOT
i. Community feedback
ii. Asignificant {from a national perspective)

Seqwater report

; Flood Mitigation Manual requires a report to the Chief Executive after a significant flood event, on
Q the effectiveness of the operational procedures:

» Get more comprehensive report from Brian Cooper? — review appropriateness of trigger

levels —take into account the accuracy of rainfall forecasts provided by BOM at the time —
reliability of weather forecasts.

» Setup expert panel for Flood Mitigation Manual review

e Communication Protocol and incorporation into the Flood Mitigation Manual (revisit in the
next fortnight)

Seqwater to procure review.

Urgent accelerated review due to anticipated further rainfall.
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Suzie Emery

From: Duty Engineer [dutyse

Sent: Saturday, 15 January 2011 2:08 PM

To: 'Peter Borrows', 'Rob Drury'; 'Terry Malone'

Cc: Dan Spiller; ‘John Bradley'; Elaina Smouha; bob.reilly|j| | | | G
Subject; March 2010 Report Index

Attachments: Report Index.pdf

Follow Up Flag: Follow up

Flag Status: Flagged

FYi

Terry Malone

Duty Engineer
Flood Operations Centre

Phone

cax:

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 addresses, 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).

From: Peter Borrows [mailto:pborrow

Sent: Saturday, 15 January 2011 1:10 PM

To: Rob Drury; Duty Seq; Terry Malone

Cc: Peter Borrows

Subject: Fw: 2 pm phone hook up - Wivenhoe operations brief preparation

Rob & Terry, can you both come in on this at 2pm please.

From: Barry Dennien <Barry.Dennie

- To: Dan Spiller <Daniel.Spi >; John Bradley (john.bradle
>; Elaina Smouha <Elaina.Smouh ; Peter Borrows;

bob.reilly <bob.reilly| | -

Sent: Sat Jan 15 12:10:09 2011
Subject: 2 pm phone hook up - Wivenhoe operations brief preparation

Folks

Details of phone hook up:

Agenda to follow in approx one hour

Barry Dennien

This email, together with any attachments, is intended for the named recipient(s) anly; and may contain privileged and confidential information. You
understand that any priviiege or confidentiality attached to this message is not waived, lost or destroyed because you have received this message in error. If
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received in error, you are asked to inform the sender as quickly as possible and delste this email and any copies of this from your computer system network.
If not an intended recipient of this email, you must not copy, distribute or {ake any action(s) that relies on it; any form of disclosure, modification, distribution
andfor publication of this email is alsc prohibiied.

While all care has been taken, the SEQ Water Grid Manager disclaims all liability for lass or damage fo person or property arising from this message being
infecied by a computer virus or other contamination. Unless staied otherwise, this email represents only the views of the sender and not the views of the
SEQ Water Grid Manager and/or the Queensland Govemment.

——————————————————————————————— Safe Stamp---—————mmom e e
Your Anti-virus Service scanned this email. It is safe from known viruses.
For more information regarding this sexvice, 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).
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Suzie Emery

From: Dan Spiller {[Daniel.Spille

Sent: Saturday, 15 January 2011 2:14 PM
To: ‘watergridmedia|

Subject: FW: March 2010 Report Index
Attachments: Report Index.pdf

From: Duty Engineer [mailto:dutysedii | GG

Sent: Saturday, January 15, 2011 2:08 PM

To: 'Peter Borrows'; 'Reb Drury'; Terry Malone'

Cc: Dan Spiller; John Bradley'; Elaina Smouha; bob.reilly|j ||| |  EGGGG—_

Subject: March 2010 Report Index

FYl

Terry Malone

- Duty Engineer

Flood Operations Centre

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).

From: Peter Borrows [mailto:pborrow:

Sent: Saturday, 15 January 2011 1:10 PM

To: Rob Drury; Duty Seq; Terry Malone

Cc: Peter Borrows

Subject: Fw: 2 pm phone hook up - Wivenhoe operations brief preparation

Rob & Terry, can you both come in on this at 2pm please.

From: Barry Dennien <Barry.(w

To: Dan Spiller <Daniel.Spille >; John Bradley (john.bradle
<john.b;a“>; Elaina Smouha <Elaina.Smouha ; Peter Borrows;
bob.reill <bob.reillyi

Sent: Sat Jan 15 12:10:09 2011
Subject: 2 pm phone hook up - Wivenhoe operations brief preparation

Folks

Details of phone hook up:

Agenda to follow in approx one hour
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1

Barry Dennien

This emaill, tagether with any attachments, is intended for the named recipieni(s) only; and may contain privileged and confidential information. You
undersland that any privitege or confidentizlity attached to this message is nol waived, lost or destroyed because you have received this message in error. If
received In error, you are asked (o inform the sender as quickly as possible and delete this emeail and any copies of this from your computer system network.
I not an intended recipient of this email, you must not copy, distribute or lake any action(s) that relies on it; any form of disclosure, modification, distribution
andfor publication of this email is also prohibited.

While all care has been taken, the SEQ Water Grid Manager disclaims all liability for loss or damage to persan or property arising from this message being
infecled by & computer virus or other contamination. Unless stated otherwise, this email represents only the views of the sender and not the views of the
SEQ Water Grid Manager andfor the Queensland Government.

——————————————————————————————— Safe Stamp-———rr———m 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.

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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Suzie Emery

From: Dan Spiller [Daniel.SpIiIerm
Sent: Saturday, 15 January 2011 2:

To: 'Duty Engineer'

Subject: FW: Cabinet in confidence - discussion points
Attachments: Public inguiry strategy - brief.docx

Follow Up Flag: Follow up

Flag Status: Flagged

From: Elaina Smouha {mailto:elainami
Sent: Saturday, January 15, 2011 1:42 PM
Tot john.bradle

Cc: Barry Dennien; Dan Spiller; pborrows| R -oo.<y GG

Subject: Cabinet in confidence - discussion points

John

Attached are some discussion points for our 2pm teleconference about Monday's Emergency Cabinet
meeting.

Regards

Elaina
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Cabinet-in-confidence

Discussion points for teleconference

iirement under the Flood Mitig

Background

off the. ‘to. b
3) Development of Flood Mitigation Manual (Responsible: Seqwater/DERM)
a. Four strategies
b. History of Flood Mitigation Manual updates and peer review
4) Responsibility under the Water Supply (Safety and Reliability) Act 2008 (Responsible: DERM)
a. Whatis the formal reporting process following a major flood event?
5} “The Event” — operation of Wivenhoe Dam (Responsible: Seqwater)
a. Eventreport under the Flood Mitigation Manual
6) “The Event” —management of the Water Grid emergency under the SEQ Water Grid
Emergency Response Plan {Responsible: SEQ Water Grid Manager)
7) What next?
a. SWoT
i. Community feedback
il. A significant (from a national perspective)

Seqwater report
Flood Mitigation Manual requires a report to the Chief Executive after a significant flood event, on
the effectiveness of the operational procedures:

» Get more comprehensive report from Brian Cooper? — review appropriateness of trigger
levels — take into account the accuracy of rainfall forecasts provided by BOM at the time —
reliability of weather forecasts.

e Setup expert panel for Flood Mitigation Manual review

e Communication Protocol and incorporation into the Floed Mitigation Manual {revisit in the
next fortnight)

Seqwater to procure review.

Urgent accelerated review due to anticipated further rainfall.
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Suzie Emery

From:

Sent:

To:

Subject:
Aftachments:

(.

Elaina Smouha [elainamir

Saturday, 15 January 2011 4:37 PM

Barry Dennien; Dan Spiller; Michae! Lyons
Ministerial brief - outline

Ministerial brief - contents outline.docx
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Cabinet-in-confidence

Discussion points for teleconference

What is the objective?

a)
b)
c)
d)

Ensuring public transparency

To answer the State’s questions on the performance of Wivenhoe Dam operations
Preparation for a public inquiry

Normal and logical course of conduct after the occurrence of a major flood event — Review
requirement under the Flood Mitigation Manual

Background (focus on Brisbane River flooding issues)

1} Design of Dam — Storages/Spillway upgrade {Information provider: Seqwater and Peter Allen

- DERM) [1/3 to V2 a page]

2) “The Flood Event” — Q&A (information provider: Seqwater) [2 % pages]

Chronology - High level time step of events and significant decision making/changes
— more detailed time step information for Tuesday afternoon {i.e. what was the
BOM forecast at the time, narrow peak etc.)

How does Wivenhoe Dam work as a flood mitigator?

What are the factors being balanced when making decisions about the amount of
dam releases? To what extent does information from the Bureau of
Meteorology/rain gauges influence decisions? How reliable is this information?
Statistics on how much did Wivenhoe Dam knock off the flood peak.

What would have happened if Wivenhoe Dam had not been built and we only had
Somerset Dam? What damage would have been caused compared to what has
currently been experienced (damage statistics)?

If we have undertaken pre-emptive dam releases fo bring Wivenhoe Dam’s full
supply level down to lower than what we had maintained {i.e. 60%), what would
have been the river height for the period that this flood event occurred?

if pre-emptive dam releases would not have made a difference, why? (i.e. why did
we not release earlier?)

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

What is the fuse plug and why did it need to be maintained?

What damage or town isolation occurred during the Wivenhoe Dam releases that
occurred since October 20107

Did Seqwater have time to reduce the dam level between the 5 events? If so, would
it have made a difference to this flood event?
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Cabinet-in-confidence

3) The Flood Mitigation Manual {Information Provider: Seqwater/DERM) [ % to 1 page]

a. Describe the decision making framework - Four strategies

b. How is the Manual designed to work?

¢. History of Flood Mitigation Manual updates and peer review —who was on the
panels, studies that fed into previous versions of the Manual and who was involved
in these studies?

d. Attach Minister Robertson’s request for advice on pre-emptive release and our
response (Information provider: SEQ Water Grid Manager)

4} Regulatory context - Water Supply (Safety and Reliability) Act 2008 (Information provider:
Peter Allen - DERM)

a. Flood Mitigation Manual approval
Formal reporting process under the Flood Mitigation Manual — attach report
resulting from the February 1999 flood event
c. Decision making process under the Flood Mitigation Manual ~
i. Who makes the flood release decisions under the Manual?
ii. who isinformed/consulted?
ili. effect of the recent Flood Communication Protocol?

5} Brian Cooper Flood Mitigation Manual compliance review (Responsible: SEQ Water Grid
Manager)

Seqwater report
{Information provider: Seqwater, Peter Allen and Bob Reilly)

Segwater, in consultation with Peter Allen and Bob Reilly, to set out how Seqwater’s Flood
Mitigation Manual Report to the Chief Executive on the effectiveness of the operational procedures
will be undertaken.

s Attach table of contents of the 1999 Flood Mitigation Manual report

+ Reflect Brian Cooper’s compliance review

s Peer review — establishment of an expert panel — who will be on it? Peter Allen and Bob
Reilly may provide some input.

¢ Communication Protocol and incorporation into the Flood Mitigation Manual {revisit in the
next fortnight?)

Timeframes on the development of the report — consider urgency due to anticipated further rainfall
during this summer.
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zie Emery

. rom: Elaina Smouha [elainami

Sent: Saturday, 15 January 2011 5:03 PM

To: e g e
pborrows; r;irur‘!.: dutysec

Ce: john.bradle ; Barry Dennien; Dan Spiller; Michae! Lyons; Elaina
Smouha

Subject: Cabinet in confidence - Ministerial brief outline

Attachments: Ministerial brief - contents outline.docx

Dear All

To assist, attached is a Ministerial brief outline as per our recent teleconference, for Monday's Emergency
Cabinet meeting. It also records those who will be providing information for the Background and Flood
Mitigation Manual report process.

As discussed, the brief needs to be provided to Minister Robertson tomorrow (Sunday, 16 January 2011).
. Regards

Elaina

Elaina Smouha
Director, Governance and Regulatory Compliance
SEQ Water Grid Manager

Email: e!aina.smou!a-

Visit: Level 15, 53 Albert Street Brishane
Post: PO Box 16205, City East QLD 4002
ABN: 14783 317 630
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Cabinet-in-confidence

Ministerial brief outline

What is the objective?
a) Ensuring public transparency
b) To answer the State’s questions on the performance of Wivenhoe Dam operations
c) Preparation for a public inquiry
d) Normal and logical course of conduct after the occurrence of a major flood event — Review
requirement under the Flood Mitigation Manual

Background (focus on Brisbane River flooding issues)

1) Design of Dam — Storages/Spillway upgrade {information provider: Seqwater and Peter Allen
- DERM) [1/3 to ¥ a page]

2) “The Flood Event” — Q&A (Information provider: Seqwater) [2 ¥: pages]

a. Chronology - High level time step of events and significant decision making/changes
—more detailed time step information for Tuesday afternoon (i.e. what was the
BOM forecast at the time, narrow peak etc.}

b. How does Wivenhoe Dam work as a flood mitigator?

What are the factors being balanced when making decisions about the amount of
dam releases? To what extent does information from the Bureau of
Meteorology/rain gauges influence decisions? How reliable is this information?
Statistics on how much did Wivenhoe Dam knock off the flood peak.

What would have happened if Wivenhoe Dam had not been built and we only had
Somerset Dam? What damage would have been caused compared to what has
currently been experienced {damage statistics)?

f. If we have undertaken pre-emptive dam releases to bring Wivenhoe Dam’s full
supply level down to lower than what we had maintained (i.e. 60%), what would
have been the river height for the period that this flood event occurred?

g. |f pre-emptive dam releases would not have made a difference, why? {i.e. why did
we not release earlier?)

h. Why was Wivenhoe Dam only ailowed to rise up to 191% and not 230%?

i. What is the fuse plug and why did it need to bhe maintained?

j-  What damage or town isolation occurred during the Wivenhoe Dam releases that
occurred since October 20107

k. Did Seqwater have time to reduce the dam level between the 5 events? If so, would
it have made a difference to this flood event?

618



Cabinet-in-confidence

3) The Flood Mitigation Manual (information Provider: Seqwater/DERM) [ % to 1 page)

a. Describe the decision making framewaork - Four strategies

h. How is the Manual designed to work?

¢. History of Flood Mitigation Manual updates and peer review ~who was on the
panels, studies that fed into previous versions of the Manual and who was involved
in these studies?

d. Attach Minister Robertson’s request for advice on pre-emptive release and our
response (Information provider: SEQ Water Grid Manager)

4) Regulatory context - Water Supply (Safety and Reliability} Act 2008 (Information provider:
Peter Allen - DERM)

a. Flood Mitigation Manual approval
b. Formal reporting process under the Flood Mitigation Manual — attach report
resulting from the February 1999 flood event
c. Decision making process under the Flood Mitigation Manual —
i. Who makes the flood release decisions under the Manual?
ii. who is informed/consulted?
iii. effect of the recent Flood Communication Protocol?

5) Brian Cooper Flood Mitigation Manual compliance review {Responsible: SEQ Water Grid
Manager}

Seqwater report
(Information provider: Seqwater, Peter Allen and Bob Reilly)

Seqwater, in consultation with Peter Allen and Bob Reilly, to set out how Seqwater’s Flood
Mitigation Manual Report to the Chief Executive on the effectiveness of the operational procedures
will be undertaken.

e Attach table of contents of the 1999 Flood Mitigation Manual report

s Reflect Brian Cooper’s compliance review

¢ Peerreview —establishment of an expert panel — who will be on it? Peter Allen and Bob
Reilly may provide some input.

s Communication Protocol and incorporation into the Flood Mitigation Manual (revisit in the
next fortnight?)

Timeframes on the development of the report — consider urgency due to anticipated further rainfall
during this summer.
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Suzie Emery

From: peter_ailen
Sent: Sunday, 16 January 2011 11:58 AM
To: rdru phorrows| R c.tvseq
john%radle_ Barry Dennien; daniel
michael.lyon
peter.allen
Cc: threereillys
Subject: Re: Fw: Cabinet in confidence - Ministerial brief outline - Regulatory context
Attachments: Regulatory context for the dams.doc
Barry,

This is the proposed regiulatory context to go into the Ministerial Briefing. Both Bob Reilly and Peter
Borrows have reviewed it and are happy with it.

Peter Allen
Director Dam Safety (Water Supply)
DERM

> Allen Peter <Peter.Alle > wrote:

> e Original Message -----

> From: Elaina Smouha <elainamirijijil N
> To: mfoster I < foster

> Reilly Bob: pborrows <pborrows > rdruryi
> <rcrury N > <ty se QR <.t sc:

> Cc: Bradley John; Dennien Barry [IEEEE; spiller danie! m
> Michael |, smouha elaind R

> Sent: Sat Jan 15 17:02:53 2011

> Subject: Cabinet in confidence - Ministerial brief outline

>

> Dear All

>

> To assist, attached is a Ministerial brief outline as per our recent

> teleconference, for Monday's Emergency Cabinet meeting. It also records
> those who will be providing information for the Background and Flood

> Mitigation Manual report process.

-

> As discussed, the brief needs to be provided to Minister Robertson

> tomorrow (Sunday, 16 January 2011).

>

> Regards

=

> Elaina

=

>

S

> Elaina Smouha

>

> Director, Governance and Regulatory Compliance

=

> SEQ Water Grid Manager

>
-

>

>; Allen Peter;
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> Emait: elaina.smouha
> <mailto:elaina.smouha

>
> Visit: Level 15, 53 Albert Street Brisbane
>

> Post: PO Box 16205, City East QLD 4002
>

> ABN: 14783 317 630

> Think B4U Print
> 1 ream of paper = 6% of a tree and 5.4kg CO2 in the atmosphere
> 3 sheets of A4 paper = 1 litre of water
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Regulatory context for the dams' flood operations

These are contained in the Flood Mitigation Manual (manual) approved under
sections 370 to 374 of the Wafer Supply (Safety and Reliability) Act 2008. The Chief
Executive Officer (CEQ) of DERM (or his delegate) approves the 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 o be renewed. There are
no decision-making criteria specified in the Act for the CEO to take into account
when approving the manual.

The manual for the dams requires, amongst other matters:

a) Flood operations to be conducted in accordance with manual's provisions.
(There is an approval process specified in the manual, if Seqwater considers a
different flood release strategy is desirable to deal with a particular flood event.
This was not used in the January 2011 flood event)

b) Flood operations to be under the control of CEQO-approved engineers (who are
highly qualified and experienced)

¢) 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.

d) Reporting on the flood operations during flood events.

e) Reviews after flood events such as the January 2011 event. For this flood event,
the Queensland Government engaged Mr Brian Cooper, an independent
consulting engineer, to review compliance with the manual. Mr Cooper
concluded (Attachment??);

"...The strategies in the Flood Mitigation Manual have been followed, allowing for
the discretion given to make 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 these responsible for flood operations and the way events
unfolded..." (p.3 of the final report or other appropriate reference??)

The manual is separate from a draft communication protocol (Insert name) between
the Local, State and Commonwealth government agencies that are affected by the
dams' flood operations. This protocol is not binding on the parties to it 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. None of them are involved in
any of the regulatory decisions concerning the dams or are members of the work unit

~ (Office of the Water Supply Regulator) which undertakes the CEO's regulatory

functions.
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Suzie Emery

From: Barry Dennien [Barry.DennierF

Sent: Sunday, 16 January 2011 12:

To: Dan Spiller

Subject: Fwd: Cabinet in confidence - Ministerial brief outline - Regulatory context
Attachments: Regulatory context for the dams.doc; ATT00001.htm

Regards

Barry Dennien

Begin forwarded message:

From: "peter alle

v <peter_alle |

Date: 16 January 2011 11:57:56 AM AEST
<pborrows , "dutyse ' <dutyseq NG
"john.bradley I <ichn bradle , Barry Dennien

<michael.lyon 1aina.smouh
"peter.allen NN <pcter.allen ,
"mfoster| I <:foste , "bob.reill

<bob.reill
Ce: "threereillys| R <threereilly S

Subject: Re: Fw: Cabinet in confidence - Ministerial brief outline - Regulatory context

Barry,

This is the proposed regiulatory context to go into the Ministerial Briefing. Both Bob Reilly
and Peter Borrows have reviewed it and are happy with it.

Peter Allen
Director Dam Safety (Water Supply)
DERM

Allen Peter <Peter.Alle wrote;

----- Original Message ~----

From: Elaina Smouha <m_
To: mfoster | <cfoste

Reilly Bob; pborrows <pbm_;
o,

; Allen Peter;
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<cdrury [ ; dutvsc
<dutysec NN

Cc: Bradley John; Dennien Ba.rry_; spiller daniel-

Lyons

Michae! [ smouha elaina I

Sent: Sat Jan 15 17:02:53 2011
Subject: Cabinet in confidence - Ministerial brief outline

Dear All

To assist, attached is a Ministerial brief outline as per our recent
teleconference, for Monday's Emergency Cabinet meeting. It also records
those who will be providing information for the Background and Flood

Mitigation Manual report process.

As discussed, the brief needs to be provided to Minister Robertson
tomorrow (Sunday, 16 January 2011).

Regards

Elaina

Elaina Smouha
Director, Governance and Regulatory Compliance

SEQ Water Grid Manager

Email: elaina.smouha
<mailto:elaina.smouh

Visit: Level 15, 53 Albert Street Brisbane

Post: PO Box 16205, City East QLD 4002

ABN: 14783 317 630
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Think B4U Print

1 ream of paper = 6% of a tree and 5.4kg CO2 in the atmosphere
3 sheets of A4 paper =1 litre of water

+ +
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Regulatory context for the dams’ flood operations

These are contained in the Flood Mitigation Manual (manual) approved under
sections 370 to 374 of the Water Supply (Safety and Reliability) Act 2008. The Chief
Executive Officer (CEO) of DERM (or his delegate) approves the 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 Act for the CEO to take into account
when approving the manual.

The manual for the dams requires, amongst other matters:

a) Flood operations to be conducted in accordance with manual's provisions.
(There is an approval process specified in the manual, if Seqwater considers a
different flood release strategy is desirable to deal with a particular flood event.
This was not used in the January 2011 flood event)

b) Flood operations to be under the control of CEC-approved engineers (who are
highly qualified and experienced)

¢} 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.

d) Reporting on the flood operations during flood events.

e) Reviews after flood events such as the January 2011 event. For this flood event,
the Queensland Government engaged Mr Brian Cooper, an independent
consulting engineer, to review compliance with the manual. Mr Cooper
concluded (Attachment??):

"...The strategies in the Flood Mitigation Manual have been followed, allowing for
the discretion given to make 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 these responsible for flood operations and the way events
unfolded...” (p.3 of the final report or other appropriate reference??)

The manual is separate from a draft communication protocol (Insert name) between
the Local, State and Commonwealth government agencies that are affected by the
dams' flood operations. This protocol is not binding on the parties to it 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. None of them are involved in
any of the reguiatory decisions concerning the dams or are members of the work unit
(Office of the Water Supply Regulator) which undertakes the CEQ's regulatory
functions.
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Suzie Emery

From: Bradiey John [John.Brad!eyF
Serit: Sunday, 16 January 2011 1Z:

To: Barry Dennien; Dan Spiller
Subject: RE: Should the Wivenhoe have been bigger? | Courier Mail Andrew Bolt Blog
Barry

Can you pls ask Peter B to add this question to the BN today
Is it true Wivenhoe didn’t comply with ANCOLD standard?
Why didn’t you implement recommendations of the 2007 report ?

John Bradley
Director-General
Department of Environment and Resource Management

Email: John.Bradle
www.derm.qgld.gov,

Department of Environment and Resource Management
400 George Street, Brisbane Q 4000
GPO Box 2454, Brisbane Q 4001

From: Barry Dennien [mailto:Barry.Dennien_

Sent: Sunday, 16 January 2011 7:25 AM

To: spiller danic! I Bradley John
Subject: Fwd: Should the Wivenhoe have been bigger? | Courier Mail Andrew Bolt Blog

For note

Regards
Barry Dennien

Begin forwarded message:

From: Barry Dennien <M>

Date: 16 January 2011 7:00:05 AM AEST

To: Peter Borrows <pborrow.

Subject: Should the Wivenhoe have been bigger? | Courier Mail Andrew Bolt
Blog

http://blogs.news.com.auw/couriermail/andrewbolt/index.php/couriermail/comments/sh

ould the wivenhoe have been bigger/

Peter
It may be worthwhile starting to gather all dam studies and reports
Note this blog is selectively picking bits of information from the 2007 report

Talk later

Barry
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Regards
Barry Dennien

This email, together with any attachments, is intended for the named recipient{s} only; and may contain privileged and confidential information.
You understand that any privilege or canfidentiality attached to this message is not waived, lost or destroyed because you have received this
message in errar, If received in emmor, you are asked to inform the sender as quickly as possible and delete this email and any copies of this from
your comptiter system network,

If not an intended recipient of this email, you must not copy, distribute or take any action(s) that relies on Ity any form of disclosure, modification,
distribution andfor publication of this email is also prohibited.

While all care has been taken, the SEQ Water Grid Manager disclaims all liability for loss or damage to person or property arising from this
message being infected by a computer virus or other contamination. Unless stated otherwise, this emafl represents only the views of the sender
and nol the views of the SEQ Water Grid Manager and/or the Queensland Government.

Think B4U Print
1 ream of paper = 6% of a tree and 5.4kg COZ2 in the atmosphere

3 sheets of A4 paper = 1 litre of water
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Suzie Emery

From: Lance McCallum {Lance.McCallum /i ]

Sent: Sunday, 16 January 2011 2:45 PM

To: Bradley John; Dan Spiller; Barry Dennien; Hunt Dan

Cc: Kirstie Ross; Tim Watts; Geoff Stead

Subject: Special cabinet Meeting - Monday 17 January 2010 - Pre Brief
Confidentia

John,Dan('s) ,Barry

| confirm a pre-cabinet briefing tomorrow morning from 8am in Minister Roberison's boardroom.

Thanks

Lance.

This email, together with any attachments, is intended for the named recipient (s)
only; and may contain privileged and confidential information. If received in error,
you are asked to inform the sender as quickly as possible and delete this email and
any copies of this from your computer system network.

If not an intended recipient of this email, you must not copy, distribute or take any
action(s) that relies on it; any form of disclosure, modification, distribution and

/or publication of this email is also prohibited.

Unless stated otherwise, this email represents only the views of the sender and not
the views of the Queensland Government.

Please consider the environment before printing this email.
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My

Suzie Emery

From: Peter Borrows [pborrows

Sent: I !H

Sunday, 16 January 2011 3:59
To: bob.reil!*; Rob Drury; Duty Seq; john.bradleyi R 5=

Dennien; Dan Spiller

Cc: Michael Lyons; Mike Foster; Elaina Smouha; peter.al[e_

Subject: Cabinet in confidence - Ministerial brief outline
Attachments: Ministerial brief - contents outline.docx

Please see attached draft with attachment.

In relation to the draft contents outline sent yesterday, the following is a cross reference FYI.

Regards, Peter.

Yeter Borrows
Chief Executive Officer
Queensland Butk Water Supply Authority frading as Seqwater

 seqwater

| WATER FOR LIFE

Level 3, 240 Margaret St, Brisbane City QLD 4000
PO Box 161486, City East QLD 4002
Website | www.segwater.com.au
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~ From: Elaina Smouha [mailto:elainami- | | R

sent: Saturday, 15 January 2011 5:03 PM

To: Mike Foster; peter.allenjE; bob.reil ; Peter Borrows; Rob Drury; Duty Seq
Cc: john.bradleyl NN barry.dennien ; daniel.spille NN

michael.lyonsEE; z2ina Smouha
Subject: Cabinet in confidence - Ministerial brief outline

Dear All

To assist, attached is a Ministerial brief outline as per our recent teleconference, for Monday's Emergency
Cabinet meeting. It also records those who will be providing information for the Background and Flood
Mitigation Manual report process.

As discussed, the brief needs to be provided to Minister Robertson tomorrow (Sunday, 16 January 2011),

Regards

Elaina

Elaina Smouha
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PN

Director, Governance and Regulatory Compliance
SEQ Water Grid Manager

Email: elaina.smouha

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

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).
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Cabinet-in-confidence

Ministerial brief outline

What is the objective?
a} Ensuring public transparency
b] To answer the State’s questions on the performance of Wivenhoe Dam operations
¢} Preparation for a public inquiry
d) Normal and logical course of conduct after the occurrence of a major flood event - Review
‘ requirement under the Flood Mitigation Manual

Background (focus on Brisbane River flooding issues)

1) Design of Dam — Storages/Spillway upgrade (information provider: Seqwater and Peter Allen
- DERM) [1/3 to ¥ a page]

2) “The Flood Event” — Q&A (Information provider: Seqwater) [2 % pages]

a. Chronology - High level time step of events and significant decision making/changes
—more detailed time step information for Tuesday afternoon (i.e. what was the
BOM forecast at the time, narrow peak etc.)

b. How does Wivenhoe Dam work as a flood mitigator?

€. What are the factors being balanced when making decisions about the amount of
dam releases? To what extent does information from the Bureau of
Meteorology/rain gauges influence decisions? How reliable is this information?
Statistics on how much did Wivenhoe Dam knock off the flood peak.

What would have happened if Wivenhoe Dam had not been built and we only had
Somerset Dam? What damage would have been caused compared to what has
currently been experienced {(damage statistics)?

f. If we have undertaken pre-emptive dam releases to bring Wivenhoe Dam’s fuli
supply level down to lower than what we had maintained (i.e. 60%), what would
have been the river height for the period that this flood event occurred?

g. |f pre-emptive dam releases would not have made a difference, why? (i.e. why did
we not release earlier?)

h. Why was Wivenhoe Dam only allowed to rise up to 191% and not 230%?

i.  Whatis the fuse plug and why did it need to be maintained?

j- What damage or town isolation occurred during the Wivenhoe Dam releases that
occurred since October 20107

k. Did Seqwater have time to reduce the dam level between the 5 events? If so, would
it have made a difference to this flood event?
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Cabinet-in-confidence

3} The Flood Mitigation Manual (Information Provider: Seqwater/DERM) [ ¥ to 1 page}

a. Describe the decision making framework - Four strategies

b. How is the Manual designed to work?
History of Flood Mitigation Manual updates and peer review —who was on the
panels, studies that fed into previous versions of the Manual and who was involved
in these studies?

d. Attach Minister Robertson's request for advice on pre-emptive release and our
response {Information provider: SEQ Water Grid Manager)

4) Regulatory context - Water Supply (Safety and Reliability) Act 2008 (Information provider:
Peter Allen - DERM)

a. Flood Mitigation Manual approval
( ' Formal reporting process under the Flood Mitigation Manual — attach report
resulting from the February 1999 flood event
c. Decision making process under the Flood Mitigation Manual ~
i. Who makes the flood release decisions under the Manuai?
ii. whaoisinformed/consulted?
iii. effect of the recent Flood Communication Protocol?

5) Brian Cooper Flood Mitigation Manual compliance review (Responsible: SEQ Water Grid
Manager)

Seqwater report
(Information provider: Seqwater, Peter Allen and Bob Reiily)

Seqwater, in consultation with Peter Allen and Bob Reilly, to set out how Seqwater’s Flood
, Mitigation Manual Report to the Chief Executive on the effectiveness of the operational procedures
[\ will be undertaken.

» Attach table of contents of the 1999 Flood Mitigation Manual report
s Reflect Brian Cooper’'s compliance review
= Peerreview — establishment of an expert panel — who will be on it? Peter Allen and Bob
' Reilly may provide some input.
* Communication Protocol and incorporation into the Flood Mitigation Manual {revisit in the
next fortnight?)

Timeframes on the development of the report ~ consider urgency due to anticipated further rainfall
during this summer.
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Suzie Emery

From: Elaina Smouha [elainamim
Sent: Sunday, 16 January 2011 4.

To: Dan Spiller; Barry Dennien

Subject: Cabinet in confidence - Regulatory context
Attachments: Regulatory_contexi_for_the_dams[1].docx
I have tracked my changes.

Elaina
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Regulatory context for the dams’ flood operations

TheseOperational procedures for flood mitigation for a dam are contained in the
Flood Mitigation Manual{manualh approved under sections 370 to 374 of the Wafer
Supply (Safety and Reliability) Act 2008 {Water Supply 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 Officer(CEB) of DERM (or his delegate) approves the marualFlood
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 CEO to take into account when approving the Flood Mitigation
mManual.

The manuatforthe- damsFlood Mitigation Manual requires, amongst other matters:

a) Flood operations to be conducted in accordance with manual's provisions,
unless Segwater considers that it is necessary to depart from the procedures of
the Flood Mitigation Manual to meet the flood mitigation objectives of the Flood

Mlt[qatton Manual —Ghe#%s—aa—apgmva#ppeeess—speemed—m-the-mam;al_ﬁ

paMsular—ﬂeeé-eveﬂt- ThIS discretion was not Hseéexerc:sed in the January 201 1
flood eventy.

b) Flood operations to be under the control of CEG-approved engineers (who are
highly qualified and experienced)

c) 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.

d) Reporting on the flood operations during flood events.

e}-Reviews after flood events such as the January 2011 event, 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.- ESF’EhJS—ﬂGGd—GV&HHhE—Qu&eHSIaﬂd

Section 374 of the Water Supply Act protects the CE and Seqwater from liability for
complying with the Flood 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.
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(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 Profocol for Communication of Flooding Information for the Brisbane
River Catchment — including Floodwater Releases from Wivenhoe and Somerset
Dames 1o "ensure the provision of consistent and robust information to the

commumtsf’ Thls is separate from the F!ood Mitigation Manual Jihe—maeeai—fs

e\ee\cafdene#ms—elce%eee# is not Iegaily bmd:ng ea—’ehepames—te—ﬂand is not sub]ect 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 Nene-ofthem-arenot involved in
any of the regulatory decisions conceming the dams or are members of the werk-unit
{Office of the Water Supply Regulator, Department of Environment and Resource
Management,} which undertakes the CEO's regulatory functions.
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Suzie Emery

From: Peter Borrows [pborrowsm

Sent: Sunday, 16 January 2011 4:28

To: bob.reilly*; Rob Drury; Duty Seq; john.brade)||| | GG 52
Dennien; Dan Spiller -

Cc: Michael Lyons; Mike Foster; Elaina Smouha; peter.alle_

Subject: Cabinet in co nfidence - Ministerial brief outline

Attachments: Ministerial brief - contents outline.docx; Ministerial Briefing Note January 17 2011 Final

' Draft for distribution.doc; Jan 2011 Flood Event_Ver 1_draft for distribution.docx

Please see attached draft with attachment.
In relation to the draft contents outline sent yesterday, the following is a cross reference FY1.

The attached Ministerial Briefing Note addresses the questions contained in the Ministerial Information
Request as follows:

1) Design of Dam — Storages/Spillway upgrade

Refer Section 1
2} “The Flood Event” —~ Q&A

a. Chronology - High level time step of events and significant decision making/changes — more detailed
time step information for Tuesday afternoon (i.e. what was the BOM forecast at the time, narrow
peak etc.)

Refer Section 2.5
b. How does Wivenhoe Dam work as a flood mitigator?

Refer Sections 2.1, 2.3 and 3.1
c. What are the factors being balanced when making decisions about the amount of dam releases? To

what extent does information from the Bureau of Meteorology/rain gauges influence decisions?
How reliable is this information?

Refer Sections 3.1 and 3.2
d. Statistics on how much did Wivenhoe Dam knock off the flood peak.

Refer Section 2.1
e. What would have happened if Wivenhoe Dam had not been built and we only had Somerset Dam?

What damage would have been caused compared to what has currently been experienced (damage
statistics)?

Refer Sections 2.1 and 2.2
f.  If we have undertaken pre-emptive dam releases to bring Wivenhoe Dam’s full supply level down to

lower than what we had maintained (i.e. 60%), what would have been the river height for the period
that this flood event occurred?

Refer Section 2.4
g. If pre-emptive dam releases would not have made a difference, why? {i.e. why did we not release

earlier?)
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Refer Section 2.4
Why was Wivenhoe Dam only allowed to rise up to 191% and not 230%?

Refer Section 2.2
What is the fuse plug and why did it need to be maintained?

Refer Section 2.3
What damage or town isclation occurred during the Wivenhoe Dam releases that occurred since

October 20107

Refer Section 2.4
Did Seqwater have time to reduce the dam level between the 5 events? If so, would it have made a

difference to this flood event?

Refer Section 2.4

3} The Flood Mitigation Manual

d.

Refer Section 3.1

Describe the decision making framework - Four strategies

Refer Section 3.2
b. How is the Manual designed to work?
Refer Section 3.2
c. History of Flood Mitigation Manual updates and peer review — who was on the panels, studies that

fed into previous versions of the Manual and who was involved in these studies?

Refer Section 3.1

4} Regulatory context - Water Supply (Safety and Reliability) Act 2008 (Information provider: Peter Allen -

DERM)

Refer Section 4

Regards, Peter.

Peter Borrows
Chief Executive Officer
Queensiand Bulk Water Supply Authority frading as Seqwater

segwaler

i OWATER EOR LIPE

E pborrow
Level 3, 240 Margaret S, Brisbane Ciiy QLD 4000
PO Box 16148, City East QLD 4002
Website | www.seqwater.com.au




From: Eiaina Smouha [mailto:elainami
Sent: Saturday, 15 January 2011 5:03 PM
To: Mike Foster; peter.alle

; bob.reitiyj N ; r<ter Borrows; Rob Drury, Duty Seq
Cc: john.bradle ; barry. denme_ daniel.spille

michael.lyon Elalna Smouha
Subject: Cabinet in confidence - Ministerial brief outline

Dear All

To assist, attached is a Ministerial brief outline as per our recent teleconference, for Monday's Emergency
Cabinet meeting. It also records those who will be providing information for the Background and Flood
Mitigation Manual report process.

As discussed, the brief needs to be provided to Minister Robertson tomorrow (Sunday, 16 January 2011).
Regards

_ Elaina

'~ Elaina Smouha
Director, Governance and Regulatory Compliance
SEQ Water Grid Manager

Email: elaina.smouha_

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

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

- chis 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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JANUARY 2011 FLOOD EVENT &9 seqwater

Bkl i 3

1 INTRODUCTION

Wivenhoe Dam was constructed by the Queensland Government between 1977 and 1984. 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 fili fuse plug embankments that are initiated at
different dam levels in excess of EL 75.6.

The dam has two main functions by providing:

s A 1,165,000 ML storage at full supply level (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 flood level was increased as part the 2005 upgrade
to allow a water level of EL80m 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 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 excellent 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 outstanding design or construction
issues that require investigation.

642 1| Page



S

JANUARY 2011 FLOOD EVENT &9 seqwater

2 WIVENHOE DAM FLOOD MITIGATION AND FLOOD
OPERATIONS

2.1 Flood Mitigation

The Brisbane River catchment covers 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 oufflows 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, suéh as the one currently being experienced, have the potential to overflow the dam’s
flood storage compartiment. 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 resuit 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 event would take a minimum of 4 to 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 Pam catchments. This system employs radio telemetry to collect, transmif and receive
rainfail 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 belonging 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

evenfs.

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
deveioped in 1992 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 Valley 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 operational

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 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 impacis to riparian flora and fauna during the drain down phase of the Flood
Event.

During an event, the operation of the dam fransitions 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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e 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.

» 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 flood 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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attd plan

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 follows:

EVENT EVENT START EVENT END VOLUME
DATE DATE RELEASED
(ML)
13/12/2010 16/12/2010 70,000
17/12/2010 24/12/2010 150,000
26/12/2010 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 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 leve! 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.

Regardless, 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 fotal
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.
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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.

4.2 Event Decision Making

The following table contains a summary of the key decisions points associated with the current
event. As at 16 January 2011, the event remains in progress,

DATE AND TIME FL.OOD EVENT MILESTONE

07:00 06/01/2011 Rainfall is experienced in the dam catchments that will result in flood

(Thursday) releases, however Wivenhoe releases are delayed for 24 hours to allow

. "'_'/IT‘--\

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 Wivenhoe releases commence, with operational strategy W1 in use.
(Friday) 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, itis 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 to W4.

08:00 11/01/2011
(Tuesday)

Rainfall continued during the night with isolated heavy falls 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 models 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 level of 0.7

metres below fuse plug trigger.

22:00 11/01/2011

Wivenhoe Dam releases were closed off as quickly as possible over the
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(Tuesday)

next 11 hours, while ensuring water levels in the dam did not rise further

and initiate a fuse plug embankment.

08:00 12/01/2011
(Wednesday)

Minimum possible release level reached, with inflows matching outflows.

Further reductions in release rate would likely cause the dam level to rise.

21:00 13/01/2011
(Thursday)

The 7 day dam drain down is commenced as Lockyer Creek and Bremer
River peaks pass the Lower Brisbane area. Maximum release target is the

limit of damaging floods in Brisbane being 3500 cumecs.

09:00 17/01/2011
(Monday)

Drain down continues, with released expected to cease on Wednesday 19
January 2011 unless further rainfall is experienced.
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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 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.

JANUARY 2011 BRISBANE FLOOD
Assessment of Flood Levels at Brisbane City
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JANUARY 2011 BRISBANE FLOOD
Assessment of Flood Levels at Moggill
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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 notion is supported by BOM.

652 11 | Page



JANUARY 2011 FLOOD EVENT &P seqwater

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 fo 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 Reports as agreed to provide information 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 Table of
Contents would include:

x |ntroduction

=  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
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» 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 inflows 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? If so,

\ what are they and their implications? (For example, would it be worth funding
Brisbane River crossing upgrades so that floodwater could be released
faster, while not adversely affecting access to properties--or maybe
alternative strategies e.g. resupply operations could be put in place to
achieve similar outcomes?)

* 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

s 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

(I and other stakeholders as necessary.
( \_ .....
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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 plug embankments?

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

2.5 Is there a defailed 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 Flood Mitigation and how was it developed?

3.2 What is contained in the Manual?

4. REGULATORY CONTEXT

5. COMPLIANCE WITH MANUAL

6. SEQWATER REPORT
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1 BACKGROUND INFORMATION ON WIVENHOE DAM

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

s A 1,165,000 ML storage providing an urban water supply for Brisbane;
« 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.

Wivenhoe Dam is in excellent condition with four Comprehensive Dam Safety reviews

undertaken in the last 14 years, the latest in 2010.
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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 of up to 2.5 metres in the City area and up
to 5.5 metres in the Moggill area further upstream.

This equateé 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 mefre in the lower Brisbane River area.
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JANUARY 2011 BRISBANE FLOOD
Assessment of Flood Levels at Brisbane City
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2.2 Why was Wivenhoe Dam only allowed to rise up to 191% and not 230%?

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. Shouid 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 additional 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 erodible 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 vaive to rapidly
increase dam outflows if the structural safety of the dam is in danger. l.oss 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 event would take a minimum of 4 to 6 months and would require an extended

period of relatively dry weather.

5|Page
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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 outflow 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 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 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 exéeeding minor flood levels (as defined by BOM and BCC) in the
lower Brishane River.

Regardless, 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.
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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 fo this briefing.
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3 THE MANUAL OF FLOOD MITIGATION AT WIVENHOE DAM AND
SOMERSET DAM

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

The Manuali of Flood Mitigation for Wivenhoe and Somerset dams in its current form was
developed in 1992 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 Valley Flood
Damages Minimisation Study in 20086, 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 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:

+ 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.
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» 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.

o Strategy W1 - Primary consideration is given to Minimising Disruption to
Downstream Rural Life.
» Strategy W2 — Transition Phase moving from Minimising Disruption to Protecting
Downstream Urban Areas.
_ » Strategy W3 — Primary consideration is to Protect of Urban Areas from Inundation.
g ¢ 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.
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4 REGULATORY CONTEXT (Provided by Peter Allen and
unedited)

These are contained in the Flood Mitigation Manual (manual) approved under sections 370
to 374 of the Water Supply (Safety and Reliability) Act 2008. The Chief Executive Officer
(CEO) of DERM (or his delegate) approves the 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 fo be renewed. There are no decision-making criteria specified in

the Act for the CEO to take into account when approving the manual.
The manual for the dams requires, amongst other matters:

1. Flood operations to be conducted in accordance with manual's provisions. (There is an
approval process specified in the mahuat, if Seqwater considers a different flood release
strategy is desirable to deal with a particular flood event. This was not used in the
January 2011 flood event)

2. Flood operations to be under the control of CEO-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.

4. Reporting on the flood operations during flood events.

5. Reviews after flood events such as the January 2011 event. For this flood event, the
Queensland Government engaged Mr Brian Cooper, an independent consulting
engineer, to review compliance with the manual. Mr Cooper concluded (Attachment??):

"...The strategies in the Flood Mitigation Manual have been followed, allowing for the
discretion given to make 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 these responsible
for flood operations and the way events unfolded...” (p.3 of the final report or other

appropriate reference??)

The manual is separate from a draft communication protocol (Insert name) between the
Local, State and Commonwealth government agencies that are affected by the dams' flood
operations. This protocol is not binding on the parties to it is not subject to regulatory

approval/review.
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Some DERM staff, because of their specialist skills, work in the Flood Operations Centre
that Seqwater activates to manage such events. None of them are involved in any of the
regulatory decisions concerning the dams or are members of the work unit {Office of the
Water Supply Regulator) which undertakes the CEQ's regulatory functions.
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5 COMPLIANCE WITH THE MANUAL

(To be provided)
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6 SEQWATER REPORT

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

» Inthe short term, utilise this report attached to this briefing note as the basis for

communications and discussion.

s Prepare any Interim Reports as agreed to provide information 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 Reguiator. 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 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 Compliance
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 inflows
into the dams.

Are improvements to either Seqwater's facilities or work practices
desirable to improve Segwater's ability to manage evenis? For
example, investigations to raise the dam to improve its flood storage

capacity, If so, what are they and their implications

13|Page

671



= Are changes to the facilities or work practices of other organisations
desirable to improve Seqwater's abilities to manage these events? If
so, what are they and their implications? (For example, would it be
worth funding Brisbane River crossing upgrades so that floodwater
could be released faster, while not adversely affecting access to
properties--or maybe alternative strategies e.g. resupply operations
could be put in place to achieve similar outcomes?)

» 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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Cabinet-in-confidence

Ministerial brief outline

What is the objective?
a} Ensuring public transparency
b} To answer the State’s questions on the performance of Wivenhoe Dam operations
c) Preparation for a public inquiry
d) Normal and logical course of conduct after the occurrence of a major flood event ~ Review
requirement under the Flood Mitigation Manual

Background (focus on Brisbane River flooding issues)

1) Design of Dam — Storages/Spillway upgrade (information provider: Seqwater and Peter Allen
- DERM) [1/3 to Y a page]

2) “The Flood Event” — Q&A {Information provider: Seqwater) [2 V; pages]

a. Chronology - High level time step of events and significant decision making/changes
~ more detailed time step information for Tuesday afternoon (i.e. what was the
BOM forecast at the time, narrow peak etc.)

b. How does Wivenhoe Dam work as a flood mitigator?

¢. What are the factors being balanced when making decisions about the amount of
dam releases? To what extent does information from the Bureau of
Meteorology/rain gauges influence decisions? How reliable is this information?
Statistics on how much did Wivenhoe Dam knock off the flood peak.

What would have happened if Wivenhoe Dam had not been built and we only had
Somerset Dam? What damage would have been caused compared ta what has
currently been experienced (damage statistics)?

f.  If we have undertaken pre-emptive dam releases to bring Wivenhoe Dam’s full
supply level down to lower than what we had maintained {i.e. 60%), what would
have been the river height for the period that this flood event occurred?

g. [f pre-emptive dam releases would not have made a difference, why? (i.e. why did
we not release earlier?)

h.  Why was Wivenhoe Dam only allowed to rise up to 191% and not 230%?

i.  What is the fuse plug and why did it need to be maintained?

J.  What damage or town isolation occurred during the Wivenhoe Dam releases that
occurred since October 20107

k. Did Seqwater have time to reduce the dam level between the 5 events? If so, would
it have made a difference to this flood event?
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Cabinet-in-confidence

3) The Flood Mitigation Manual (information Provider: Seqwater/DERM) [ % to 1 page)

a. Describe the decision making framework - Four strategies

b. How is the Manual designed to work?

c. History of Flood Mitigation Manual updates and peer review —who was on the
panels, studies that fed into previous versions of the Manual and who was involved
in these studies?

d. Attach Minister Robertson’s request for advice on pre-emptive release and our
response {Information provider: SEQ Water Grid Manager)

4) Regulatory context - Water Supply (Safety and Reliability}) Act 2008 (Information provider:
Peter Allen - DERM)

N a. Flood Mitigation Manual approval
( Formal reporting process under the Flood Mitigation Manual — attach report
resulting from the February 1999 flood event
c. Decision making process under the Flood Mitigation Manual —~
i. Who makes the flood release decisions under the Manual?
fi. who is informed/consulted?
ii. effect of the recent Flood Communication Protocol?

5) Brian Cooper Flood Mitigation Manual compliance review (Responsible: SEQ Water Grid
Manager)

Seqwater report
(Information provider: Seqwater, Peter Allen and Bob Reilly)

Seqwater, in consultation with Peter Allen and Bob Reilly, to set out how Seqwater’s Fiood
Mitigation Manual Report to the Chief Executive on the effectiveness of the operational procedures
will be undertaken.

e Attach table of contents of the 1999 Flood Mitigation Manual report

* Reflect Brian Cooper’s compliance review

e Peer review — establishment of an expert panel —who will be on it? Peter Allen and Bob
Reilly may provide some input.

* Communication Protocol and incorporation into the Flood Mitigation Manual (revisit in the
next fortnight?)

Timeframes on the development of the report — consider urgency due to anticipated further rainfall
during this summer.
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‘ Gina O'Driscoll

From: ' - Kathy Rejlly [threereillyW
Sent: Sunday, 16 January 20116&:

john bradley— Barry Dennien,

To: , " Reilly Bob; pborrow

‘ ) Dan Spiller; peter.allen|
Subject: - Re: Cabinet in co nfidence -Ministerial brief ouline
Hi Peter

Peter Allen will provide you with some technical commentary, so | will.concentrate on the wider issues. in the interests

of time, | have not checked my comments with Peter Allen so he and your staff can feel to correct me if { have got my
facts wrong. . : .

Dam failure versus fuse plug activation

In the current eveni, the critical issue we were trying to avoid was activation of the fuse piugs, with the first one being
activated at (i recall) 75.6 metres--not sure what this was in terms of percentage of capacity. As well as the adverse -
" impacts of such activation cited in the text, the practical effect would alse have been toincrease, [ understand, flood
sights by about 0.5 metres in Brisbane. So, we had to avoid this outcome. {Alsg what the 0.5 metres been worth in
rms of avoided. property damage?) . '
I : .
({ Sw..Personally, | would emphasise more the arguments around what we had {o do to avoid this outcome.

Reducing the peak flood in brishane--last paragarph p.3

This is an important point. However the argument would be strengthened if you more comprehensively explained the
reasoning behind the statement. For example, are we saying that because segwater reduced the flow from 6,000
cumecs to 2,500 cumecs, then this was the outcome, and that the only reason we could do that was because we
- were still 0.5 metres or 'so below fuse plug activation.{(and thus had-a buffer if there was an unexpected surge in
[ inflows?) o o ) : _

Also what is the 1 metre worth in terms of reduced properly damagé? .
Section 2.4

. Playing the devil's advocate for a moment with respect o the table on p.7, could someone canvincingly argue that i
the starting level had been 50% of FSL, you would have had the ability to reduce the releases from Wivenhoe below
2,500 cumecs at the height of the fload event, and thus further reduce the peak height in Brisbane /Ipswich?

C'_‘_;aeqwater report {p.13)

( - The specific additional issues that | suggest we include are:

» whether it is worth investigating increasing the flood capacity of Wivenhoe--| know a fair bit of work has been
done on this issue

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

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

| aisa suggest the review be undertaken by an independent expert and that an expert panel be formed fo provide
review of the report and identification of any additional issues requiring Investigation—this is important if you are
picking up possibel improvement by otehr agencies.

Minor points.

» throughout the text can we be clear what we mean by the term "failure"--to the Minister { suspect this means

the dam will collapse and | do not think this is what meant in some cases.
+  the spiliway upgrade in 2035 is not intended to improve flood milgation capacity, | underéstand {p.2)

1
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.« Ihe first few paragraphs in section 2.1 refer to the sceanrio where Wivenhoe dld not exasr--could thls be made )
clearer in the text?

+ Finally, could we make the pomt that erenhoe!Somerset does not control Lockyer!Bremer and that the flood
flow at the rivér peak was compromised of x % from these sources. In the last few days, | have explaaned (e}
many people around Millon/Auchenflower (where there' was significant flooding) this point and they are
always surprised. There appears lo be-a strong view in the community. that Wivenhoe was supposed to stop
any repehinon of the 1974 flood and therefore it "failed” in' this task-given what has happened

) _eg'ards_

b

----= Original Message --~--

e Original Message -~ ‘

‘Ce; Lyons Mlchael

¢

-From: Reilly Bob

To: threereillys
. Sent: Sunday, January 18, 2011 4:33 PM

‘.aubject Fw: Cabinet in co nfidence - Ministerial brief outline

From: Peter Borrows <pbonows

To: Reilly Bob; Reb Drury <rdruny ; Duty Seq <dutyseq| R 3 radley John, Dennien Barry[i]
i spiller dapiel - . R o
; Mike Foster <Mgsﬂ-;‘ﬁlain'a Smouha <glainamii " Allen

Peler-
Seni: Swrlan 16 16:28: 79 2007

| Subject: Cabinet in eo nfidence - Ministerial brlcfoutlmc

Please see attached draft with attachment.
1 relation 1o the draft contents outline sent yesterday, the following is a cross reference FYL.
The attached Ministerial Briefing Note addresses the questions contained in the Ministerial Information Request as follows:

1) Design of Dam -~ Storages/Spillway upgrade

1 Refer Section 1 -

2)  “The Flood Event” — Q&A

a.  Chronology - High level time step of events and significant decision making/changes ~ more detailed time step mformatmn

for Tuesday afternoon {i.e. what was the BOM forecast at the time, narrow peak ele.)

Refer Section 2.5

b.  How does Wivenhoe Dam work as a flood mitigator?
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Refer Sections 2H 2.3-and 3.1

c. What are the factors bemﬂ bajanced when making decisions abow the amount of dam releases? To what extent does .
information from the Bureau oi' Meleorolovv/ram sauges influence decisions? How reliahle is this information?

Refer Sections 3.1 and 3.2 '
d.  Statistics on how much did Wivenhoe Dam knock off the flood peak.
Refer Section 2.1

e.  What would have inppened ir Wwenhoe Dam had not been built and we only had Somerqel Dam" Whm chmage would
have been caused compared to whaf has currently beew E\pentnced (damage statistics)? .

Refer Sections 2.! and 2.2

L If we-have undertaken pre-emptive dam releases to bring Wivenhoe Dam's fult supply level down 1o lower than what we
‘had maintained (i.e. 60%), what would have been the river height for the period that this flood event oceurred? .

Refer Sectioir 2.4

- IF pre-emptive clam releases would not have niade a difference. why? (i.e. why did we not refease eartier?)

(( ‘ GRerer Section 2.4

h.  Why was Wivenhae Dam enly allowed to rise up to 191% and not 230%?
Refer Section 2.2

i 7 What is the fuse plug and why did it need to be maintained?

Refer Section 2.3

J What damage or town iso'latio.n occurred during the Wivenhoe Dam releases that occurred since October 20 [07.
Refer Seciion 2.4

k. Did Seqwater have time to reduce the dam level between the 5 events? If so, would it have made a difference to this fload
event? : '

Refer Section 2.4

3') _ The Flood Mitigation Manual
Refer Section 3.1

a.  Describe the decision making framework - Four strategies

Refer Section 3.2

b. How isthe Manual designed o work?

A Refer Section 3.2

e.  History of Flood Mitigation Manuai updates and peer review —who was on the panels, studies that fed into previous
versions of the Manuva) and who was involved in these studies?

Refer Section 3.1

4)  Regulatory context - Water Supply (Safety and Reliability) Act 2008 (Information provider: Peter Aflen - DERM)

Refer Section 4
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Regards. Peter,

Peter Borrows
Chief Executive Officer

Queenstand Bulk Water Supply Authority trading as Seqwater

NN

‘Level 3, 240 Margaret St. Brisbane City QLD 4000
PO Box 16146, City East QLD 4002 - '

Website | www.seqwater.com.au <hitp:/iwww seqwater,com.au/>

From: Elaina Smouha [mailm:elainamig_
Sent: Saturday, 15 January 2011 5:03 P

..To: Mike FOW bw; Peter Borrows; Rob Drury; Duty Seq
( Ze: john.bradley barry.dennie N danie].spi]lez_

Inichael lyon Elaina Smouha
4 Subject: Cabinet in confidence-- Ministerial brief outline

¢

Dear All

To assist, attached is a Ministerial brief outline as per our recent teleconference, for Monday's Emergency Cabinet meeting. It
also records those who will be providing information for the Background and Flood Mitigation Manual report pracess.

As discussed, the brief needs to be provided to Minister Roberison tommorrow (Sunday, 16 January 201 1).

Regarcis
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Elnina

. _Efaina Smouha

‘Dlreclor, Governance and chulatoay Compliance

SEQ Water Grid M'umnel
. =
Emaik elaina.smouha_wnnllo e[aw_
Visit: Level 13, 53 A]bert Street Brisbane

Post: PO Box 16205, City East QLD 4002

ABN: 14783 317.630

Safe Stamp
Your Anti-virus Service scanned this email. [t is safe from known viruses.

[ For miore information regarding this service, please conlact your service provider. ‘

Important information: This email and any attached information is intended only for the addréssee 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 ol
‘mistaken delivery to you. If you have received this email in error please contacl the sender immediately and delete the material
from your email system. QLD Bulk Water Supply :\ulhonty ABN?M:O?J‘)S?G {Trading as Seqwater),

Think B4U Print
1 ream of paper = 6% of a tree and 5.4kg C02 in the atmosphere

3 sheets of A4 paper = 1 litre of water
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PN

From: Elaina Smouha <eIainami_

Sent: Sunday, January 16, 2011 6:05 PM

To: Peter Borrows <pborrows|i NG

Cc: Barry Dennien <Barry.Dennie ; Dan Spiller
<Daniel.Spiller

Subject: Re: Cabinet in co nfidence - Ministerial brief outline

Attach: Seqwater Jan_2011_Flood_Event Ver 1 _draft_for_distribution[1].docx; Seqwater
Ministerial_Briefing Note January_17_2011_Final Draft for distribution[1].doex

Peter
As per your conversation with Barry, we have highlighted some queries within your attached reports.
Regards

Elaina

On Sun, Jan 16, 2011 at 4:28 PM, Peter Borrows <gbgr_ro_v\- wrote:

Please see attached draft with attachment,
In relation to the draft contents outline sent yesterday, the following is a cross reference FYI.

The attached Ministerial Briefing Note addresses the questions contained in the Ministerial Information
i Request as follows:

1) Design of Dam — Storages/Spillway upgrade
Refer Section 1

| 2) “The Flood Event” — Q&A

a. Chronology - High level time step of events and significant decision
making/changes — more detailed time step information for Tuesday afternoon (i.e. what
was the BOM forecast at the time, narrow peak etc.)

Refer Section 2.5

b. How does Wivenhoe Dam work as a flood mitigator?

Refer Sections 2.1, 2.3 and 3.1

¢. What are the factors being balanced when making decisions about the amount of
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dam releases? To what extent does information from the Bureau of Meteorology/rain
gauges influence decisions? How reliable is this information?

Refer Sections 3.1 and 3,2

d. Statistics on how much did Wivenhoe Dam knock off the flood peak.

Refer Sectioen 2.1

e. 'What would have happened if Wivenhoe Dam had not been built and we only had
Somerset Dam? What damage would have been caused compared to what has currently
been experienced (damage statistics)?

Refer Sections 2.1 and 2,2

f.  If we have undertaken pre-emptive dam releases to bring Wivenhoe Dam’s full
supply level down to lower than what we had maintained (i.e. 60%), what would have
been the river height for the period that this flood event occurred?

Refer Section 2.4

g. If pre-emptive dam releases would not have made a difference, why? (i.e. why did
we not release earlier?)

Refer Section 2.4

h. Why was Wivenhoe Dam only allowed to rise up to 191% and not 230%?
Refer Section 2.2

i.  What is the fuse plug and why did it need to be maintained?

Refer Section 2.3

j. What darnage or town isolation occurred during the Wivenhoe Darn releases that
occurred since October 20107

Refer Section 2.4

k. Did Seqwater have time to reduce the dam level between the 5 events? If so, would
it have made a difference to this flood event?

Refer Section 2.4

3) The Flood Mitigation Manual
Refer Section 3.1
a. Describe the decision making framewoik - Four strategies
Refer Section 3.2

b. How is the Manual designed to work?
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Refer Section 3.2

c. History of Flood Mitigation Manual updates and peer review — who was on the
panels, studies that fed into previous versions of the Manual and who was involved in
these studies?

Refer Section 3.1

4) Regulatory context - Water Supply (Safety and Reliability) Act 2008 (Information provider: Peter
: Allen - DERM)

Refer Section 4

Regards, Peter.

Peter Borrows

Chief Executive Officer

Queensland Bulk Water Supply Authority frading as Seqwater

%! cid:image003.png@01CB0654.C3

I - - S

Level 3, 240 Margaret St, Brisbane City QLD 4000
i PO Box 16146, City Bast QLD 4002

| Website | www.seqwater.com.au

! From: Elaina Smovha [mailto:glainmn_i.;_
{ Sent: Saturday, 15 January 2011 5:03 P



To: Mike Foster; - bob.reilh ; Peter Borrows; Rob Dnury;, Duty Seq
Ce: john.bradle .dennige daniel spille
michael.lyo Elaina Smouha

Subject: Cabmet m conndence - Ministerial brief outline

Dear All

To assist, attached is a Ministerial brief outline as per our recent teleconference, for Monday's
Emergency Cabinet meeting. It also records those who will be providing information for the
Background and Flood Mitigation Manual report process.

As discussed, the brief needs to be provided to Minister Robertson tomorrow (Sunday, 16 January
2011).

Regards

Elaina

Elaina Smouha
Director, Governance and Regulatory Compliance

SEQ Water Grid Manager

Email: elaina.smo
Visit; Level 15, 53 Albert Street Brisbane
Post: PO Box 16205, City East QLD 4002

ABN: 14783 317 630

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 fransmission, distribution, or other use of this information is strictly prohibited. The

683



confidentiality attached to this email is not waived, lost or destroyed by reasons of mistaken delivery to
you. If you have received this émail 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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1 INTRODUCTION

' Wivenhoe Dam was constructed by the Queensland Government between 1977 and 1984. 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 spiliway capacity was upgraded in 2005, This was done primarily through the
construction of a 164 metre wide secondary spiliway through the right abutment of the existing
dam. This spillway contains three erodible earth fill fuse plug embankments that ara 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 level (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 flood level was increased as part the 2005 upgrade
to allow a water level of EL80m 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 is scheduled to occur prior to 2035 o enable the dam to safely pass the
Probable Maximum Flood. This work will involve the reconstruction of Saddle Dam 2 as a fuse
plug spiflway.

Wivenhoe Dam is in excellent condition. Comprehensive Dam Safety reviews undertaken in
accordance with ANCOLD guidelines have been undertaken in 1997 (Gutteridge, Haskins & Davey
Pty Lid), 2003 (Wivenhoe Alliance), 2006 (NSW Department of Commerce), 2008 (GHD) and
September 2010 (Seqwater). The reports concluded that the design of the dam is in accordance
with modermn day standards and that there are no significant outstanding design or construction
jssues that require investigation.
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2 WIVENHOE DAM FLOOD MITIGATION AND FLOOD
OPERATIONS

2.1 Flood Mitigation

The Brisbane River catchment covers 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 cccur. 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. Wivenhce Dam has no control over inflows into the Brisbane River
from both these major fributaries.

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 1o
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 insuificient 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 event would take a minimum of 4 10 6

months and would require an extended period of relatively dry weather.

2 ] Page
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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 belonging 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 Ficod

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.

3 | Page
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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 1992 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 Valley 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 operational
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:

e 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 fransitions 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.

4 | Page
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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 reiease is 1,900m3/s.

» Strategy W2 — Transition Phase moving from Minimising Disruption to Protecting
Downstream Urban Areas. Under this strategy, the water level is predicted fo be between

68.5 and 74.0 m AHD and the maximum release is less than 3,500m3/s.

st
Moda

- '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

(22 e

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 flood 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.

5 | Page
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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 follows:

EVENT EVENT START EVENT END VOL.UME
DATE DATE RELEASED
(ML)
13/12/2010 16/12/2010 70,000
2 17/12/2010 24/12/2010
3 26/12/2010 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 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.

Regardless, 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 [evels 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

68 | Page

692



P

JANUARY 2011 FLOOD EVENT

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
95 66.5 74,93 191
20 65.8 74.88 180
75 64.0 7463 187
50 60.0 74.11 180

# It should be noted that the possible reductions shown above are based up a i

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.

4.2 Event Decision Making

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

foiut

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 will 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

693
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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 io 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 to W4,

08:00 11/01/2011
(Tuesday)

Rainfall continued during the night with isolated heavy falls in the
Wivenhoe Dam catchment area and based on rainfall on the ground it was
apparent the operational strategy would soon progress to VW4 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 untif the dam
level stabilised in accordance with Strategy W4. Computer models were
not reflecting actual dam inflows due to intense peint 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 level of 0.7
metres below fuse plug trigger.

22:00 11/01/2011

Wivenhoe Dam releases were closed off as quickly as possible over the

9| Page
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(Tuesday) next 11 hours, while ensuring water levels in the dam did not rise further
and initiate a fuse plug embankment.

08:00 12/01/2011 | Minimum possible release level reached, with inflows matching outflows.
(Wednesday) Further reductions in release rate would likely cause the dam level to rise.

21:00 13/01/2011 | The 7 day dam drain down is commenced as Lockyer Creek and Bremer
(Thursday) River peaks pass the Lower Brisbane area. Maximum release target is the
' limit of damaging floods in Brishane being 3500 cumecs.

09:00 17/01/2011 Drain down continues, with released expected to cease on Wednesday 19
(Monday) January 2011 unless further rainfall is experienced.

10 | Page
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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 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.

JANUARY 2011 BRISBANE FLOOD
Assessment of Flood Levels at Brisbane City
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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 notion is supported by BOM.
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5 EVENT REVIEW

Under the Manual of Operational Procedures for Flood Mitigation at Wivenhoe Dam and Somerset
Dam that are approved and gazefted 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. Seqwatfer 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 fo this briefing note as the basis for
communications and discussion.

» Prepare any interim Reports as agreed to provide information 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 Table of
Contents would include:

» |ntroduction

*  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

13 | Page
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* 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 inflows 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? If so,
what are they and their implications? (For example, would it be worth funding
Brisbane River crossing upgrades so that floodwater could be released
faster, while not adversely affecting access to properties--or maybe
alternative strategies e.g. resupply operations could be put in place to
achieve similar outcomes?)

= 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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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
2.2
23
2.4

25

What were the benefits provided by Wivenhoe Dam during the current event?
Why was Wivenhoe Dam only allowed to rise up to 191% and not 230%7?
What is the role of the erodible fuse plug embankments?

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

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

3. THE MANUAL OF OPERATIONAL PROCEDURES FOR FLOOD MITIGATION AT

3.1
3.2

WIVENHOE DAM AND SOMERSET DAM

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

4. REGULATORY CONTEXT

5. COMPLIANCE WITH MANUAL

6. SEQWATER REPORT
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1 BACKGROUND INFORMATION ON WIVENHOE DAM

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

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

« 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 1,968,000 ML. with the dam
at the point of failure).

In accordance with the Queensland Regulatory program for darn spillway upgrades, a further

Wivenhoe Dam is in excellent condition with four 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 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 potentiaily
increase flood waming 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.
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JANUARY 2911 BERISBANE FLOOD
Assessment of Flood Levels at Brishane City
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2.2 Why was Wivenhoe Dam only ailowed to rise up to 191% and not 230%?

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 106 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 additional 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 erodible fuse plug embankments?

Another factor that impacts on fiood 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 outflows 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 plug
following an event would take a minimum of 4 to 6 months and would require an extended
period of relatively dry weather,
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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 outflow 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 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 flood levels in the lower Brisbane
River.

Additionally, a flood event was also experienced in October 2010 that resuited 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 pessible without significant bridge
inundation and without exceeding minor flood levels (as defined by BOM and BCC) in the
iower Brisbane River.

Regardless, 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 reascn for this is that this
total event inflow volume of 2,600,000 ML is well in excess of the useable fiood 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,
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JANUARY 2011 FL.LOOD
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

# [t 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 flocod?

A preliminary report has been prepared and is attached to this briefing.
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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 1992 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 Valley Flood
Damages Minimisation Study in 2008, 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 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:

« Ensure the structural safety of the dams;

« Provide optimum protection of urbanised areas from inundation;

9|Page
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« 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 Minimising Disruption to Protecting
Downstream Urban Aréas.

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

« Strateqgy 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.
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4 REGULATORY CONTEXT (Provided by Peter Allen and
unedited)

These are contained in the Flood Mitigation Manual (manual) approved under sections 370
to 374 of the Water Supply (Safety and Relfiability) Act 2008. The Chief Executive Officer
(CEQ) of DERM (or his delegate) approves the 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 Act for the CEO to take into account when approving the manual.

The manual for the dams requires, amongst other matters:

1. Flood operations to be conducted in accordance with manual's provisions. (There is an
approval process specified in the manual, if Seqwater considers a different flood release
strategy is desirable to deal with a particular flood event. This was not used in the
January 2011 flood event)

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

3. Annual reporting on the preparedness and status of the flood controf system for flood
operations, and the training of the personnel who manage the flood events.

4. Reporting on the flood operations during flood events.

5. Reviews after flood events such as the January 2011 event. For this flood event, the
Queené!and Government engaged Mr Brian Cooper, an independent consulting
engineer, to review compliance with the manual. Mr Cooper concluded (Attachment??).
" ..The strategies in the Flood Mitigation Manual have been foliowed, allowing for the
discretion given to make 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 these responsible

for flood operations and the way events unfolded..." (p.3 of the final report or other
appropriate reference??)

The manual is separate from a draft communication protocol (Insert name) between the
Local, State and Commonwealth government agencies that are affected by the dams' flood
operations. This protocol is not binding on the parties to it is not subject to regulatory

approvalireview.
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Some DERM staff, because of their specialist skills, work in the Flood Operations Centre
that Seqwater activates to manage such events. None of them are involved in any of the
regulatory decisions conceming the dams or are members of the work unit (Office of the
Water Supply Regulator) which undertakes the CEO's regulatory functions.
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5 COMPLIANCE WITH THE MANUAL

(To be provided)
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6 SEQWATER REPORT

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

+ Inthe short term, utilise this report attached to this briefing note as the basis for
communications and discussion.

« Prepare any Interim Reports as agreed to provide information 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 Table of Contents would include:

Infroduction

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 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 fo eitHer facilities e.g. stream gauges, or work
practices, are desirable to improve Sewater's ability to predict inflows
into the dams.

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

1l4|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? If
s0, what are they and their implications? (For example, would it be
worth funding Brisbane River crossing upgrades so that floodwater
could be released faster, while not adversely affecting access to
properties—or maybe alternative strategies e.g. resupply operations
could be put in place to achieve similar outcomes?}

»  Given the manual's order of priorities i.e. protection of the dam efc, 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
Govemments and other stakeholders as necessary.
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Suzie Emery

From: Barry Dennien [Barry.Dennie

Sent: Sunday, 16 January 2011 7:36 PM

To: Dan Spiller

Subject: Fwd: River height calculation [SEC=UNCLASSIFIED]
Regards

Barry Dennien

Begin forwarded message:

From: Peter Baddiley <P.Baddile

Date: 16 January 2011 7:05:22 PM AEST
To: Barry Dennien <Barry.Dennie

Ce: Rob Vertessy <R.Vertesss| ], P<ter Baddiley <P.Baddile

Subject: RE: River height calculation [SEC=UNCLASSIFIED]
Thanks Barry for your kind remark. it is a testing time for all of us.

Re your request, | think the Bureau need to respond to this request because it relates to questions
about predicted flood levels which is a Bureau responsibility.

From what | can see now with the data that the Bureau has and from my involvement in the events
on Tuesday/Wednesday, the significant increase in WD discharges through Tuesday clearly has a
significant impact (increase) on downstream peak flood levels, rates of rise and timing.

However, again from my understanding of what happened based on operational data, modelling

and the warning and predicting operations through Tue/Wed, the dam operators firstly increased the
releases to manage the dam level and its safety (by necessity of course because of the intense
Tuesday rainfalls); but then, when the dam was at a high level, very quickly moved to rapidly reducing
the releases to minimise or mitigate the downstream fiooding,

| believe, again from what | have before me, that this decision did reduce levels from what they
otherwise would have been if a more conservative operation had applied. | don't have experience in
operating dams, but it seemed to me a very solid, but "big" decsion to make in the timeframe it seems
to have been made (again from the reduced discharges evident during Wed morning).

All of thes initial viewpoints, of course, needs to be tested with more detailed assessment and
modelling yet to happen.

regards, peter

Peter Baddiley

Regional Hydrology Manager

Climate & Water Division

Bureau of Metesrology

Level 21, 69 Ann Street .

GPO Box 413, BRISBANE, QLD., AUSTRALIA 4001

EMAIL: p.baddile

EMAIL for flood matters: flood.ql
WWW : www.bom gov.au
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From: Barry Dennien {mailto:Barry.Dennien_

Sent: Sunday, 16 January 2011 1:17 PM

To: Peter Baddiley

Subject: River height calculation

Hi Peter

You and your team are doing a great job.

We are getting many requests for stats on Wivenhoe's performance during the flood event.

One stat that would be useful to hold back the media until all info is collated is how much impact on
river levels did the peak release on Tuesday night have on the river (tuesday noon to midnight). 1
understand not much however an estimate at this stage would be good,

Regards

Barry

This email, together with any attachments, is intended {or the named recipient(s) anly; and may contain privileged and confidential
infarmation. You understand that any privilege or confidentiality attached fo this message is nol waived, jost or desiroyed because you
have received this message in error. if received in error, you are asked to Inform the sender as quickly as possible and delete this email
and any copies of this from your compuler system network.

If not an intended recipient of this email, you must not copy, distribute or take any action(s) that refies on it; any form of disclosure,
madificafion, distribufion and/or publication of this email is also prohibited,

While all care has been taken, the SEQ Water Grid Manager disclaims all fiability for loss or damage to person or property arising from
this message being infected by a computer virus or other contamination, Unless stated otherwise, this email represents only the views
of the sender and not the views of the SEQ Water Grid Manager and/ar the Queensiand Government.

This email has been scanned by the Symantec Email Security.cloud service.
For more information please visit hitp://www.symanteccloud.com
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Suzie Emery

From: Bradley John {John.BradleyF
Sent: Sunday, 16 January 2011 7:

To: Lance.M;M Dan Spiller
Cc: tim.watt ; Barry Dennien

Subject: Re: Urgent - Cabinet in confidence
Follow Up Flag: Follow up

Flag Status: Flagged

Lance

| am sorry for the delay on the brief requested for tonight for Minister - Barry and his team have been working hard
all day on this among their other issues - but have had challenges with input from seqwater.

Seqwater has struggled to provide their input in a congent form and so Barry, Dan and others are still there awaiting
for some stuff and finalising it at the end of a very long week,

We think we are about 60 to 50 minutes away at this point. | will forward it to you and Minister as soon asap and we
will talk through at 9 am.

lohn B

From: Bradley John
Sent: Saturday, January 15, 2011 10:33 AM

To: 'Lance.McCallum <lLance.McCallum ; spiller daniel
cc: 'im.wattS i <tim.wvatts ; Dennien Barry

Subject: Re: Urgent - Cabinet in confidence

Thanks Lance - we have anticipated the need for something like this - seqwgm work underway - | will talk to
SEQWGM when out of SDMG now on.

Regards
lohnB

*rom: Lance McCallum [mailto:Lance.McCaltum ||| | G
Sent: Saturday, January 15, 2011 10:30 AM

To: spiller danie[ﬁ; Bradley John

Cc: Tim Watts <Tim.Watt< -

Subject: Urgent - Cabinet in confidence

John/Dan

The Minister has asked that preparation be done over the weekend that will enable him to go to the
Emergncy Cabinet meeting on Monday with a position on how the Govt is going to handle the issues of
reviewing operational decisions made by SEQwater and SEQWGM in relation to releases from the dams.
I'understand that in further to the recent independent review of the Wivenhoe operations manual the
WGM is also undertaking further work by compiling a list of the operational experts who authored the

manual.

Happy to discuss further.
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Thanks, Lance.

Think B4U Print
1 ream of paper = 6% of a tree and 5.4kg COZ in the atmo%phere

3 sheets of A4 paper = 1 litre of water

This email has been scanned by the Symantec Email Security.cloud service.
For more information please visit http://www.symanteccloud.com
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Suzie Emery

From: Dan Spiller [Daniel.Spil]erW
Sent: Sunday, 16 January 2011 9:

To: '‘Bradley John'
Subject: Talking points_Wivenhoe Dam releases
Attachments: Talking points_Wivenhoe Dam releases.docx

For review in case you are still at it.

Dan

124



CTS No. xxxxx/10

‘SE
MINISTERIAL BRIEFING NOTE

AdVIBOT .o OOk

Dated / /
O Approved O Not Approved 1 Noted
O Further information required

Q Water Grid Manager and Seqwater

TO: Minister for Natural Resources, Mines
and Energy and Minister for Trade MiniSter.......ovvvvveeieeeee 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 Cabinet meeting to be held on
17 January 2011.

RECONMENDATION
It is recommended that the Minister:

BA

note Seqwater'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.

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.

CKGROUND

From 13 December 2010 fo 11 January 2011, South East Queensland experienced
unprecedented rainfall, which resulted in the January 2011 flood event. Wivenhoe 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, Department 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 o 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 also sought the SEQ Water Grid Manager's “confirmation that these options
would not significantly impact upon our current water security, measured as the probability of
needing fo reinfroduce Medium Level Restrictions over the next five to ten years."

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

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: Te! No: AR
Manager Name: Name; Date:

Tel No; Position: Position:

Date: 16 January 2011 Tel No: Tel No:

File Ref:
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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
waler 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 waler 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.”

» |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.

e 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 period 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 “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 fo have been prudent and appropriate in the context of the available
knowledge available to those responsible for flood operations and the way events unfolded.”

CURRENT ISSUES

s 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 to be raised, by the public and media.

» Attachment E contains key media responses based on factual information from Seqwater's
Ministerial briefing note.

RESOURCE/IMPLEMENTATION IMPLICATIONS

« Any recommendations regarding the Flood Mitigation Manual, improvements to the structure
or operation of Wivenhoe Dam, rescurcing etc. will arise after any relevant flood event
debriefs and Seqwater's Flood Mitigation Manual report to the Chief Executive, Department
of Environment and Resource Management.

PROPOSED ACTION

+ 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.

« 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: Pasition: Director-General, DERM
Officer, SEQ Water Grid Tel No: Tel No: Tel No:

Manager Name; Name: Date:

Tel No: I Position: Position:

Date: 16 January 2011 Tel No: Tel No:
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« 1+ MER INFORMATION

o Consultation: In preparing the Ministeriat 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.

» Legislation: 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.

o 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

s 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

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

+ Attachment E: Key media responses

Author Cleared by Cleared by Recommended:

Name: Barry Dennien Name: Name: Name: John Bradley
Position: Chief Executive Pasition: Position: Director-General, DERM
Officer, SEQ Water Grid Tel No: Tel No: Tel No:

Manager Name: Name: Date:

Te! No: I Position: Puosition:

Date: 16 January 2011 Tel No: Tel No:
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1 INTRODUCTION

Wivenhoe Dam was constructed by the Queensland Government between 1877 and 1984. 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 level (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 flood level was increased as part the 2005 upgrade
to allow a water level of EL80m 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 excellent 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 outstanding 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 covers 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 fiooding by storing incoming flood water during a rainfall
event and releasing these waters at a reduced flow rate downstream to minimise flood impacis.
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 event would take a minimum of 4 to 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 belonging 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
Mode! (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 1992 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 Valley Flood Damages
Minimisation Study in 20086, 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 operational

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 areas from inundation;

e 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.

s 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.

e 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 iess 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 flood releases to avoid fuse
plug initiation if at all possible as this would compromise flood mitigation capacity in the

short fo 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 bui five of those days. The total outflow

from these events was around 700,000ML. The details of these events are as follows:

EVENT EVENT START EVENT END VOLUME
DATE DATE RELEASED
(ML)
1 13/12/2010 16/12/2010 70,000
2 17/12/2010 24/12/2010 150,000
3 26/12/2010 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 flood levels in the lower Brisbane River.

Additionally, a flood event was also experienced in October 2010 that resuited 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.

Regardless, 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 resuits 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.
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ST TR AT

JANUARY 2011 FLOOD
Starting Level Peak Height Capacity

% m AHD m AHD %

100 67.0 74.97 191
95 66.5 74.93 191
80 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 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 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.

4.2 Event Decision Making

The following table contains a summary of the key decisions points 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 will 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 fo 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 to W4.

08:.00 11/01/2011
(Tuesday)

Rainfall continued during the night with isolated heavy falls 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 models 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 level of 0.7

metres below fuse plug trigger.

22:00 11/01/2011

Wivenhoe Dam releases were closed off as quickly as possible over the

8 | Page
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(Tuesday)

next 11 hours, while ensuring water levels in the dam did not rise further

and initiate a fuse plug embankment.

08:00 12/01/2011
(Wednesday)

Minimum possible release level reached, with inflows matching outflows.

Further reductions in release rate would likely cause the dam level fo rise.

21:00 13/01/2011
(Thursday)

The 7 day dam drain down is commenced as Lockyer Creek and Bremer
River peaks pass the Lower Brisbane area. Maximum release target is the

limit of damaging floods in Brisbane being 3500 cumecs.

09:00 17/01/2011
{Monday)

Drain down continues, with released expected to cease on Wednesday 19

January 2011 unless further rainfall is experienced.
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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 heen impacted by the event without the Dam.

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.

JANUARY 2011 BRISBANE FLOOD
Assessment of Flood Levels at Brishane City
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JANUARY 2011 BRISBANE FLOOD
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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.

740
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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 Reports as agreed to provide information and input as required.

o 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 Table of
Contents would include:

* [ntroduction

= Flood Event Summary

= Mobilisation and Staffing

= Event Rainfali

* [Inflow and Release Details

» Data Collection System Performance

* Data Analysis Performance

=  Communication

« Flood Management Sirategies and Manual Compliance

= |mprovements in data collection systems, practices and processes.

= improvements by interacting agencies
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Review of factors impacting on the protection of urban areas

Recommendations & Conclusions

e 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 inflows 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 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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FINAL REPORT — FLOOD EVENTS AT WIVENHOE, SOMERSET AND
NORTH PINE DAMS FOR FEBRUARY AND MARCH 2010
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Talking Points

TRIM reference: D/11/ Enquiry received:

Purpose: Wivenhoe Dam release

Impacts of Wivenhoe and Somerset dams

e Wivenhoe and Somerset dams reduced the flood peak by 2.5 metres in the
City and 5.5 metres at Moggill.

» Without the dams, up to 13,000 more houses would have been flooded. They
prevented up to $1.6 billion of damages.

o Without the dams, major flooding would have lasted for three days.

:( ¢ Wivenhoe and Somerset dams controlled 2.6 million megalitres of floodwater.
This is 1.1 million megalitres more than in 1974,
« The dams controlled these floodwaters, providing time for peak flows from the
Lockyer and Bremer to pass.
+ 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 Apeit 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.




SEQ Water Grid — media response

<

+ Rainfall was local and intense, as demonstrated by the tragic events in
Toowoomba.

¢ ltis 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.

¢ 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.

e A total of 1,450 million megalitres was released between October 2010 and
this event.

o 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.

» Itis a manual which reflects safe operating practices based on detailed
hydrological analysis and technical assessments of dam safety.

Peak releases

» 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.

s 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 plugs 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 {o repair, rendering the
flood storage compartment useless.

Changes to dam operations

d no impact

0 vent [.be completed bigger floods.
Options to increase the full supply level have been investigated. Had they
been implemented, these options would have reduced the flood compartment,

resulting in higher releases eatrlier.
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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 plug embankments?

24  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

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

3.2 What is contained in the Manual?

4., REGULATORY CONTEXT

5. SEQWATER REPORT
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1 BACKGROUND INFORMATION ON WIVENHOE DAM

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

« A 1,165,000 ML storage providing an urban water supply for Brisbane;
» 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 four Comprehensive Dam Safety reviews

undertaken in the last 14 years, the latest in 2010.

o 2| p”a'g'é”
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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 guantify, 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 plug initiation did not occur.

3 |pa ge
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JANUARY 2011 BRISBANE FLOOD
Assessment of Flood Levels at Brishane City
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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 [east 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 additional 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 erodible fuse plug embankments?

Anocther 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 outflows 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 plug
following an event would take a minimum of 4 to 6 months and would require an extended

period of relatively dry weather.

.- 5|page
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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 outflow 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 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 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.

Regardless, 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 fiood 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 resuits 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.

e [ o g..ev
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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 floed 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.
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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 1992 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
panei comprising Professor Colin Apelt, Head of Department, Department of Civil
Engineering, University of Queensiand 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 Valley 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 operational requirements for flood events impacting on Wivenhoe and

Somerset dams.

3.2 Whatis contained in the Manual?

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

imporiance:

» 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.

. g[page
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e Minimise impacts to riparian flora and fauna during the drain down phase of the
Fiood 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 Minimising Disruption to Protecting
Downstream Urban Areas.
¢ Strategy W3 — Primary consideration is to Protect of Urban Areas from Inundation.
( e 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.
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4 REGULATORY CONTEXT

Operational procedures for flood mitigation for a dam are contained in the Flood Mitigation
Manual approved under sections 370 to 374 of the Water Supply (Safety and Reliability) Act
2008 (Water Supply 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 Flood 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.

4. Reporting on the flood operations during flood events.

Reviews after flood events such as the January 2011 event, 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,

o1

Section 374 of the Water Supply Act protects the CE and Seqwater from liability for
complying with the Flood Mitigation Manual. it states:

(1) The chief executive or a member of the council does not incur civil liability for an act
done, or ornission 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 to “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 approvalfreview.

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,

10|Page
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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:

+ Inthe short term, utilise this report attached to this briefing note as the basis for

communications and discussion.

» Prepare any Interim Reports as agreed to provide information 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 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 Compliance
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 inflows
into the dams.

Are improvements to either Seqwater's facilities or work practices
desirable to improve Seqwater's ability to manage evenis? For
example, investigations to raise the dam to improve its flood storage

capacity, If so, what are they and their implications

12 | pa ge
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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 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
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
s0, 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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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.

o  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.

L o Wivenhoe and Somerset dams controlled 2.6 million megalitres of floodwater.
This is 1.1 million megalitres more than in 1974.

* The dams controlled these floodwaters, providing time for peak flows from the
Lockyer and Bremer {o pass.

o 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 Brishane 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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"

Rainfall was local and intense, as demonstrated by the tragic events in
Toowoomba.
it is unreasonable to expect that dam operators could foresee these events.

Pre-empftive releases

The dam has been designed for both water supply and flood mitigation.
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
Meteorclogy, Sunwater, Brisbane City Council and the Department of
Environment and Resource Management.

It is a manual which reflects safe operating practices based on detailed
hydrological analysis and technical assessments of dam safety.

Peak releases

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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» 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)

e 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.

s Once opened, the rate of release through these plugs cannot be varied.

+ The plugs 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

on this'event. It will be compl even bigger floods!

+ Options to increase the full supply level have been investigated. Had they
been implemented, these options would have reduced the flood compartment,
resulting in higher releases earlier.
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