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Queensland
Government

Ref  CTS18314/10 — -

ffice of the
2 5 UCT zmu :'Ilnistfetl11 for Natural Resources,

Mines and Energy and

Mr Gary Humphrys v 0T WY Minister for Trade

Chair T

SEQ Water Grid Manager
PO Box 16205
CITY EAST QLD 4002

Dear Mr Humphrys

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

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

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

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

In doing so, I note that recent releases from Wivenhoe Dam have resulted in
significant inconvenience and isolation for residents in some downstream areas.
With the catchments saturated, | understand that even quite minor rainfall events
will result in further water releases and further inconvenience for these residents.

- By end November 2010, | would appreciate your advice as to the available options
and the likely benefits. At a minimum, you should reviéw the operation of Wivenhoe,
North Pine and Leslie Harrison dams. At least for Leslie Harrison Dam, this would
be a return to standard operating procedures prior to the drought, when the dam
was routinely drawn down to 95 per cent of capacity to minimise the impacts of
storms on downstream residents.

| also seek your confirmation that these options would not significantly impact upon
our current water security, measured as the probability of needing to reintroduce
Medium Level Restrictions over the next five to ten years.
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Queensland
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| emphasise that this is only a temporary measure, reflecting that dams are full prior
to the commencement of the traditional wet season. | expect that your advice will
include a clear date or trigger beyond which dams will be ailowed to fill to their full
supply level.

Thank you in advance for your assistance.

Should you have any further enquiries, please feel welcome to contact Mr John
Bradiey, Director General, Department of Environment and Resource Management
on h '

Yours sincerely

A—

STEPHEN ROBERTSON MP

Level 17

61 Mary Street Brisbane 4000
PC Box 15216 City East
Queensland 4002 Australla
Telephone +61 7 3225 1861
Facsimile +61 7 3225 1828

Emall nrmet@ministerdal.qid.gov.au

ABN 65 959 415 158
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2 November 2010

Mr Peter Borrows
Chief Executive Officer
Seqwater

PO Box 16146

Chy East QLD 4002

Dear Peter ~

[ write to seek your advice about optlons to, and benefits of, releasing water from key
storages In antlcipation of major Inflows over the coming summet,

The Minister has sought our urgent advice about whether current water security provides an
opportunity to reduce the volume stored In key dams as a means of reducing the severlty,

. frequency and duration of flooding In downstream areas. | have attached a copy of his
request for your information, You will note that he has highlighted that this Is a temporary
measure only, ’

To meet this deadine, | would appreclate your advice about options by 19 Novembér 2010,
We can then undertake an assassment of the impact of these options oh water security,
before jointly prepating advice to the Minlster with you.

| understand that Mr Danle! Spllier, Director Operations, has already advised your officers of
this request and that investigations have commenced. However, please advise If you have
concerns about your ability to meet the above timeframes, -

Please do not hesitate to call Dan on_ if yo{z have any querles or reduire any
further Information, :

Chlef Executive Qfficer

Enclosed: Latter from Stephen Robertson MP regarding release of water from key storages

PO Box 16208, Gty East QLD 4002 Tel: | o [ > =eavan-aid.govau
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From: John Tibaldi

Sent: Tuesday, 9 November 2010 2:12 PM

To: Jim Pruss

Cc: Brooke Foxover

Subject: RE: Letter from minister/Grid Manager re lowering of dam levels (letter attached)

Jim

With input from Terry | have prepared a draft discussion paper for submission to the WGM. | suggest we
submit the paper along with an invitation for a discussion with refevant WGM staff (draft covering letter also
attached).

At this stage | will await your advice before proceeding further. | can add further technical data to the paper
if needed.

John Tikaldi .
Dam Safety Manager
Queensland Bulk Water Supply Authority trading as Seqwater

E] cld:image001.png@01CBF22C.8A

th
Unit 1/ 8 Junction Roaa, Karaiee

PO Box 2437, North lpswich QLD 4305
Wehbsite | www.seqwater.com.ay
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From: Brooke Foxover

Sent: Monday, 8 November 2010 5:15 AM

To: John Tibaldi

Subject: FW: Letter from minister/Grld Manager re lowering of dam levels (letter attached)

Hi John,
As requested, [etter is attached.

thanks

Brooke Toxover
Group Support Officer

1/04/2011
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Water Delivery
QLD Bulk Water Supply Authority trading as Seqwater

0

Level 3, argaret Street, Brisbane City ustralia

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

From: Jim Pruss

Sent: Thursday, 4 November 2010 6:28 AM

To: Rob Drury; John Tibaldi; Terry Malone

Cc: Barton Maher

Subject: Letter from minister/Grid Manager re lowering of dam levels

Guys

We have now received the letter i discussed with rob the week before last . They are after our advice about
options by 19 November, It Is a temporary measure only with the Intent being we come up with an arbitrary
FSL for the coming months, slowly release water to hit that target if the storages are already above this and
manage to that new level for future rainfall events. Obviously after a certain date we would revert back to a
normail FSL with an objective of being an near to FSL as possible by the end of the wet season. | think the
advice from us will be a recommended FSL that will prevent gate opening in a limited range of rainfali
conditions, at lease to stop the cycle of openings from relatively small rain events.

We will need to have justification for the numbers and they wont need to be the same level.

Could someone please advise who is working on this and when we might have a consolidated picture to brief
me on

Hope yau boys are enjoying ANCOLD
cheers

Jim Pruss
Executive General Manager, Water Delivery
QLD Bulk Water Supply Authority trading a5 Seqwater

B

Ph

Level 4 240 Margaret Street, Brisbane City QLD 4000 Australia
PO Box 16146, City £ast QLD 4002

Waehsite | www.seqwater.com.ay
E Saqwater_No-Lifeguards-Here_emall_strap

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

1/04/2011
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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).

1/04/2011
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WATER FOR LIFE

When.contacting Seqwater please ask for John Tibaldi
Telephone:
Reference: 08-000053

9 November 2010

Mr Barry Dennien

Chief Executive Officer

SEQ Water Grid Manager

PO Box 16205

CITY EAST BRISBANE QLD 4002

Dear Mr Dennien
DAM FULL SUPPLY LEVEL (FSL) INVESTIGATIONS
| refer to your letter to me dated 2 November 2010 concerning the above.

Attached is a short discussion paper on the issues raised in your letter for your
consideration. To progress the issues in the paper, | suggest a meeting involving the
relevant technical staff from our organisations, with the aim of developing and finalising an
appropriate response to the Minister, Seqwater staff will make themselves available for such
a meeting and | request that you contact Seqwater's Executive General Manager Mr Jim
Pruss to arrange the meeting details.

Please don't hesitate to contact me should you wish to discuss this matter further.

Yours faithfully

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

Queansiand Bulk Waler Supply Authodly (raging a5 Ssqwater] [ ABN 75450 239 876 | Ksralee Office | Ph 1800 077 005 | www.sbqwaler.com.eu

(] Al somespondanca to: PO Box 2437, North [pswich QLD 4305
seqygler



DAM FULL SUPPLY LEVEL (FSL) INVESTIGATIONS
SEQWATER GATED STORAGES

INTRODUCTION

The following short paper examines the issues associated with temporary lowering the full
supply levsis 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

Wivenhos Dam and Somerset dam control only 50% of the Brisbane River catchment
(Bremer River and Lockyer Creek catchments are not controlled), therefore the Flood
Mitigation benefits provided by the dam will depend on the rainfall distribution experienced
during a flood event. This makes it difficult to quantify exactly the 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 or{ 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 1988, February 1998 and

October 2010, The flow characteristics of events of this type are shown in the following
table.

1|page e e e e o



Wivenhoa Dam
Vol Vol k
Starting oluma ¢} _ume Paak Pea
Event of , Of Water
Lavel Qutflow
Inflow Quiflow . Level
mAHD % ML ML md/fs m AHD
Eary April 1988 67.06 >{00 690,000 680,000 1,620 69,78
Late April 1989 67.00 100 "870,000 820,000 1,400 71.48
February 1989 63.92 <100 1,220,000 900,800 1,800 70.45
Qctlober 2010 67.03 >100 640,000 640,000 1,300 69.85

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 96% 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 r{ot 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
50% 130 214 153 1722
0% 0 189 38 240

2|ﬁage‘




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 assoclated 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 leve! 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 preventéd by raising the bridge deck
level. Regardless, thé areas accessed using this bridge can also be accessed using the
Femnvale Bridge. It is acknowledged however that the closing of Twin Bridges causes
inconvenience fo 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

3jPage
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in urban flood levels, as the effectiveness of Wivenhoe Dam in reducing urban flood levels is
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 potentiai. 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 fo release fiood water, results in inundation of
Youngs Crossing Road, so lowering the FSL is problematic and may best be achieved by
increasing the daily water diversion to the North Pine Dam Water Treatment Plant. 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 resiricted 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. [n 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
Leve! Woet Conditions Dry Conditlons
m AHD % ML ) mm mm
FSL 39.60 100.0% 214,302 5 60
Reduced FSL 38.10 95.0% 203,618 35 100

4|Page -
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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 Leslie 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 level.

5|Page
12
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From: ' 1 Jim Pruss ‘

Sent: - Tuasday, § November 2010 401PM

To ' Pefer Borrows

Subjsct: - : L etter from minister/Grid Managsr re Iowerlng of dam levels (letler attached)
Attachmonts: Letj- WGM-01.dpo; WIVENHOE DA Storage Lowering. Investlgaﬂon doox .
Peter -

Draft response to Minister's lstker Includad. Effectively-the strategy Is to send the draft of the Investigation to date
WGM and lets kick around Impllcations with them. What do you think, | belleve It Is prétty smart to get them

Involved before final advice, ghies everyons soine room to brasthe, Dont know If we need to formallse such an

Invitatioh but would need to fo mally sign off ﬂnal report
Anv comments? !

Jim

1
i

From: John Tibaldi. :

Sent: Tuesday, 9 November 2q10 2 12 PM
To: Jim Prus§ - |

Ce: Brooke Foxover

Subject' RE Lettar from mlnlster/Grtd Manager re Iowerlng of dam |aVeIs (letter attached)

Jlm

_ paper along with an Invitation for a discussion with relavant WGM staff (draft covering Ietter also attached),

At this stage | will awalt your ac}vlce before pro;eedlng further. I can add further technlcal data to the paper i

needed

Sofin Tibaldl
Pam Safety Manager :
Queensland Bulk Water Supply Auphoﬂw trading as Seqwater

@ seawater

Un!t 1/ 68 Junction Road, Karalae QLD 4306
PO Box 2437, North Ipswich QLD 4305

Website | www.sgawater.tom.ay

.

WK In"Uf‘fr’dTn‘Tﬁ?ﬂ héve‘prbtféred Tt discossien paperfmwbm!sswn to*the WEMTT sugsest wesobmitthe

From: Brooke Foxover

Sent: Monday, 8 November 20i0 9:15°AM ,

'To: John Tibald]

Subject: FW: Letter from minléher/Grld Manager re lowering of dam levels (ietter attached)

Hl John,

13
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Message: Dam full supply level (FSL) Investigations (Draft document)

Case Information:

" Message Type: | Exchange
Message Direction: External, Outbound
Folder: AAR Urgent Request
Capture Date: 28/03/2011 1:11:29 PM
Item ID: 1718041 '
Policy Action: Not Specified

Mark History:
No reviewing has been done

Policles:

No Policles attached

& Dam full supply level (FSL) investigations (Draft document)

From  Brooke Foxover Date Wednesday, 10 November 2010
357 PM

© i ——

Cc Jim Pruss

WIVENHOE DAM - Storade Lowering Investigation.docx (29 Kb Hiw) [#) image001.png
(7 Kb vv) ) Tmage002.jpg (13 Kb +rm)

Hi Dan,
This is the draft advice received from Dam séiety guys to date. }
Suggest we discuss expectations/ other required detalls over the phone when convenient.

Once discussed, Seqwater can provide a formal response to meet Grid Manager expectations
and Minister deadiines.

Jim
Jiin Pruss

Executive General Manager, Water Dellvary
QLD Bulk Water Supply Authority trading as Seqwater

Et:] clddmage001.png@01CBTFEZ.B0

e ———
Level 4 240 Margaret Street, Brisbane City GLD 4000 Austratia

PO Box 16146, City East QLD 4002,

Webslte | www.segwater.com.ay

Ej Seqwater_No-LHeguards-Here_émail_slmp

about:blank - ‘ 28/03/2011
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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

svent. This makes it difficult to quantify exactly the benefits of lowering the storage in anticipation

of possible flood rains.

There are primarlly 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
Mogglll 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 < 3500m31_s) — Limited Urban Impacts

in recent history, .ﬂood avents of this nature occurred In April 1989, February 1999 and Cctober
2010. The flow characteristics of events of this type are shown in the following table.

[Event Wivenhoa Dam

' |sterting Volume Volume A Peak ’Pelk

Level of ot Cutllow ' Water

) Inflow " Outifow Lovel
m AHD % - ML : ML m3/s {m AHD
IEaﬂyAprE! 1683 67.06 . >100 690,000 690,000 1,620 59,76
§Late April 1989 87.00 100 {676,000 620,000 1,490 71.45
fFebruary 1998 63.92 (<100 1220000 . 900,600 1,800 7045
October 2010 57.03 160 {640,000 [640.000 1,300 69.65

{
The October 2010 event was ixamined 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
95% 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 Wivenhos, but also by flows
from the uncontrolled areas of ihe 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 Full JApproximate Duration of JApproximate Duration of |Approximate Duration of |Peak Fiowi
at Event Wivenhoe Radial Gate  |Savages Crossing and  |Burtons Bridge and at Moggill
+ fCommencement Releases/ Twin Bridges  [Colleges Crossing Kholo Bridge Inundation
: (hours)
about:blank 28/03/2011
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Ilnundation Inundation _ ' (m¥s)
(hours) (hours)

100% 230 247 183 1848
95% 187 - 24 . 183 1848
0% 185 214 ) 183 - - 1841
80% 172 214 183 1786
50% 130 - 214 153 1722
0% 0 189 38 - 940}

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 leve! bridges only. The reductions are generally caused by the delay in release
commencement associated with the lower starting FSL. Howaver, the bridges can often already
inundated at this time anyway dus 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 leve! buffer of 27500 megalitres above FSL and this has the effect of
protecting Twin Bridges and the lower leve! bridges from Inundation as a result of minor

gvents. Twin Bridges is essentlally 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 (primarlly turf farms) are
impacted. ' -

Events Impacting on Urban Areas (Moggill Flow > 3500m3/s) — All rural bridges inundated 7

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 Wivenhos Dam associated with the 1974 event has been estimated to be in the
order of 1.5 milllon megalitres, However during the 1874 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 svents of this nature, it is uniikely that peak water levels in Brisbane would be significantly
impacted by minor reductions in the level of Wivenhoe Dam. Certalnly reductions in dam volume
in the order of at least 250000 megalitres would be needed to provide any significant reduction in
water level peaks experlenced'in urban areas. Additionally, reductions in the FSL of this order
would not necessarlly guarantee reductions in urban flood levels, as the effectiveness of
Wivenhoe Dam In reducing urban flood levels is 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 Irito 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, resuits 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

about:blank 28/03/2011 16
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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 vaives 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 fiood
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 ratrjs resulted in flood fiows from uncontrolled areas of the catchment.

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

Lovel Capacity Rainfall Required to Operate
. Wet Conditions ‘|Bry Conditions
m AHD % ML - mm |mm
FSL — |59.60 160.0% 214,302 5 50
Reduced FS1. _ J3s.10 [95.0% 203,618 135 100

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
tavourable weather forecasts are experienced. However the preferred option to reduce public
inconvenience assoclated with:storm events would be to raise the flood immunity of the river
crossing on Youngs Crossing Road. This crossing [s 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

Simitar to North Pine Dam, Leslie Harrison Dam has no flood mitigation potentlal, 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 Leslie 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 level. :

about:blank 28/03/2011
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From: Rob Drury.

Sent: Thursday, 2 December 2010 3 11 PM
To: 'Barry Dennien'; Jim Pruss

Cu: Peter Borrows

Subjec’t- RE: Dam lsvels ~ Investigation

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

comments.

Rob

Robert Drury
Dam Operalions Manager
Water Delivery
‘gensland Bulk Water Supply Aﬁuthprlty trading as Seqwater
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Wivenhoa Uam, Brisbane Valley Highway, via Fernvale ustralla

PO Box 37, Fernvale QLD 4306
Webslte | www.seawater.com.ay * - . Y

Sant: Wednesday, 1 Uecember 1] : -
To: Jit Pruss; Rob Drury :
3ubject: Dam levels - Investigation T _ L. g

Jim Rob

H_ppel alil Is well.

Juét folfowing u'p ongur discussions with regards dam !evéfs and flood impacts. Anything | caﬁ d',o to heip?-.
*We are due to get back to the Minigter by the end of Novémber.

Regarg!s . |

Barry, Dennien

Chief Executive Officer
SEQ Water Grid Manager

Ph_ . £

“malk:
visit:  Level 15, 53 Albert Street; Brisbane
Post: PO Box 16205, City East Qld 4002
ABN: 14783 317630

Please consider the environment before printing this amall. It takes 10 litres of water to make one sheet of A4 peper,

This emal, together with any attachments, (s lniendad Tor the named reciplent{s) only; and may conlain privReged and confidential Information, You
urdletsiand thot eny privieps of confidentiality attachyd to this message ks nol walved, kst or deslroyad bacause vou have seceived this message ln ooy, i
feceived n error, you are asked to inform lho sandre\ro‘?squbk}ras possible and delote this emedl and any copies'of Lhls from your compules sysien network,
I not an intonded reciplent of this emall, you must ried copy, distibute or lake any sction(s) that relles on it any form of discloswre, modilication, disiibution

andlor publicalion of his emal Is also proh;

Whia ol care has baon taken, the SEQWatef Grid M nager disclakms all lisbity for loss or damsge Lo porson or propery arislng rom this message baig
infasled by & computer virus or other conlamination, less siated olherwisa, this emali reprogents only the views oflhasenderandnommvlmo!me
SEQ Waler Gmmandh:ﬁnmuewslam ment, ,
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Summary of comments

The attached paper summatises an analysls that changing the initial storage level of dams
has on downstream flood imjpacts.

Wivenhoo/Somerset Systém

The analysls shows that for some minor ficods similar to October 2010, reducing the starling
_volume of Wivenhoe Dam by §% or 10% has minimal Impacts ‘on impacts downstream. The
maln benefit being that inundatior 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 W!venhoa has. such a large flood storage. Adding say
100,000ML to the flood storage (equates to reducing the storage volume by 10%) does not

* . appreclably Increase this avallable flood storage.

it should also be noted that In many cases, Wivenhoe flood releases will be made following

. the peaks of Inflows inte the Brisbane River from the Lockyer and Bremer Catchments;,
Certainly during many events, Lockyer Cresk could already have inundated most or all of the:
road crossings downstream of Wivenhoe Dam. In these Instances, a small amount of
add!ttonal flood storage In the dam provides minlmal bensefit,

Another option consldered was pre-reteasing Wivenhos water in éntlcip_atfon of a flood
event, This is not considered a viable option for the following reasons:

» Regardless of forecast, there Is never any cerlainty on the amount of rain that will fall
“within a dam catchment. For example, on 29 November 2040, the quantitative
foracast from BOM for the Wiverihoe Catchment was 25 to 50 millimetres. Actual
. ralnfalt recelved was in the order of 10 milimetres. On a seturated catchment this
“could equate to a runoff discrepancy of hundreds of thousands of megalltres Apre-
release of anticipated flood water based on forecast could result in major
embarrassment.
* Any significant pre-reiease of water would resutt ln brldge inundation below

Wivenhoe Dam.

» Any pre-release of water from Wivenhos. Dam will -take at Ieast 24 hours to reach the
lower end of the Brisbane River system. Reains oceurring 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
rellabllity assessment. They advised that, whilst weather pradiction models are steadily
improving, the forecast of rainfall amounts over catchment time/space scales Is recognised
as one of the most challenging/difficult tasks, Detalled rainfall forecasting Is not deterministic
- the uncertainties involved are often expressed In probablistic forecasts and whilst there Is
often the abllity to forecast the potential for a significant rain event to oceur In the southeast
Qld-northern NSW reglon, It Is difficutt (if not Impossible} to predict the actual location of the
heaviest raln, even with only a few hours notice.

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



minlmal Impacts on floods downstream and concurred with the rsks involved In any pre ) .

release of significant volumes of water from dams prior to-an event.

North Pine and Leslie Harrfson 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 slze of even minor events.
However lowéring the leve! of North Piné Dam after a fiood release to between 95% and
100% may reduce the frequency of aperations In soms rain events although the main benefit
is In operational efficlency 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 asslst
in reducing call out of staff-and manning the storage for minor releases and even the timing

of releasas. -

" Normally both dams are retumned to Just under 100% after an evant based on base Inflows ' {})

still occurring and possible further rain, Allowing the dams to reduce-to around 96%
improves the operatlonal leeway, However this could best be provided by an operational -
arrangement where the WGM simply agrees Seqwater has the operatlonal latitude to reduce:
both storages to betwaen 95% and 100% after an event or when there.ls some inflow and
‘Saqwater can decide the exact level based on ongoing inflows and possible predicted

ralnfall, but not golrig below 85%."
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DAM FULL SUPPLY LEVEL (FSL) INVESTIGATIONS
' SEQWATER GATED STORAGES

INTRODUCTION

“The following short péper examines the Issues assoclated with temporary lowering the full
supply levels of Seqwater’s gated dams to Improve short term flood mitigation benefits. The
paper considers Wivqnhoe Dam, Somerset Dam, North Pine Dam and Leslie Harrison Dam.

WIVENHOE DAM AND SOMERSET DAM

Wivenhoe Dam and Sémerset dam cantrol 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' onthe rainfail distribution experienced
during a flood event. This makes It difficult to quantify exacﬂy the benef:ts of Ioweﬁng the
storage in ant!clpation of possible fiood rains. :

There are primarily two types of ﬂood' evenis 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
separétés these two events s a river flow of around 3500 cublc metres per second at '
Mogglil. To understand the poéslble benefits of lowering the storage to reduce flolod[ng
lmpacté, it makes sense to discuss thess two types of events separately,

Events Impacling on Bridges (Moggi!l Flow <3500m%s) ~ Limited Urban [mpacts
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,

3 .{-F"'ag“e o e
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_leanhoe Daﬁ\

- Volumse Yolume Paak
Starting Peak
Event .o : Of of . Water
Lavel Outfiow
. Inflow Outilow ] Level
) mAHD | - % ML ML m3s m AHD
Eerly April 1989 | 67.06 | >100 690,000 690,000 . 1,620 69.78
Late Aprl 1089 67.00 100 870,000 620,000 1,490 7145
February 1939 83,92 <100 " 4,220,000 900,600 1,800 70.45
Oclober 2010 67.03 | >io00 640,000 640,000 1,300 60.65

The October 2010 event was examiried to determine the beneflts of lowering the storage
levsl, This event conwnenced with the dam at FSL. The svent was examined with the dam

at 96% 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 autflows from
Wivenhoe, but also. by flows from the unconlro!led areas of the river catchment, Accordlngiy,
the locatioh of a bridge within the system will dictate the size of catchment area that will
impact on the bridge. All inundat on times shown In the table are ‘approximations only, made

for thé purposes of this Investigation,

"Dam Percentage Approximate Approximale Approximate Peak Flow at
Full at Bvent Duration of 'Duration of Duration of Burtons Moggill
Cotmencement | Wivonhos Radial | Ssvages Crossing | Bridge ad Kholo (m/s)
' ' 'Gato Releases/ and Colteges Bridge Inundation '
Twin Bridges Crossing Inundation (hours)
Inundzz_don {hours)
(our$)
100% 230: 547 T3 1848
95% 187 214 183 1848
90%’ 185 - 214 183 1841
80% 172 214 18 1786
50% 130 214 153 1722
0% 0 189 38 %40
4]Page
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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 assoclated with.the lower starting FSL. Howaever, the bridges can
often already Inundated at this ime anyway due to flood Inflows into the Brisbane River from
the 60% 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 avents 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 Iower level bridges from inundation as a resuit of minor
-events.. Twin Bridges is essentially a low tovel causeway that Is inundated follawing any
radlal gate release, This inundation could possibly be prevented by raising the bridge deck -
level, Regardiess, the areas accessed. uslng this bridge can also be accessed uslng the
Fernva!e Bridge. Itis acknowledged however that the closing of Twin Bridges causes
Inconvenlerice to local residents, as it adds approximately another five kilometres to the -
joumeys to and from their residences, Approximately 40-residences and several businesses
(primanly turf farms) are Impacted.

Evenw Impact!ng on Urban Areas (Moggill Flow > 3500m”!s) All rural bridges
Inundated

Events of this nature h;a\\.f.e not been experiencéq since the constriiction of Wivenhoe Dam
~ was completed in 1984, with the last event of this nature belng experienced 'In‘1974. The
inflow volume Into Wivenhoe Dam assoclated with the 1974 event has been estinated to be
in the order of 1.5 million megalitres. However during the 1974 event, an additional- -
1.5 milllon megalitres of flood flow impacting of the urban areas of Byisbane orlginated from
catchment areas that are not;;controlfed by Wivenhos Dant, ‘

For eve_ntsvof this nature, It Isﬁuhlike!y that peak water levels in Brisbane would be
significantly impacted by minor red,ubtions 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 effectivensss of Wivenhoe Dam In reducing urban flood levels Is

e ews et san Pareans mnse 3 oams . R L T
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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 catqﬁment) and

the spacing between Individual flood events, .

" NORTH PINE DAM

North Pine Dam has no flood mitigation potential. Unkke Wivenhoe Dam, once the dam has
reached FSL, all water fiows into the dam must be released to protett the structural safety of

* thedam. .

Any radial gate operatlon-at North Pine Dam to _re!ease; flood water, resuits in inundation of
Younés Crossing Road, so lowering the FSL Is problematic and-may best be achleved by
increasing the dally water diversion to the North Pine Dam Wateér Treatment Plant. There-
are river reléase valves that allow sonie water to be dralned from North-Pine Dam without
5nundating Youngs Crossing. These valves have been operated continuously since the
recent gate releases to manage resldual Inflows into the dam. However outflows from these
valves are resticted to flows in the order of several hundred.megalitres per. day as Iarger

" flows will adversely impact on Youngs Crossing. Certalnly a small reduction In the level of .
North Pine Dam Is potentially beneficial In prevenﬂng closures of Youngs Crossmg Road

‘ assocfated with small storm evénts.

It should be noted however that Youngs Crosslng'Road Is also !mpacted‘by uncontroiled

fiood flows from Lake Kunuohgbah 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 catchmaent.

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

Ralnfall Raquired to Oparete |
) Gapaclty
Level : ‘ _ Wel Gonditions Dry Caonditions
mAHD % ML mm m
FSL 3800 100.0% 214,302 & . 80
Reduced FSL 3g.10 95.0% 203,618 - 35 ) 100

61Page
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Recent changes to the Manual of Flood Mitigation for North Pine Dam allows for some ablllty ‘
* toretain up to 2500 megalitres of water to reduce Impacts on Youngs Crossing Road,

provided favourable weather forecasts are experienced. However the preferred option fo
reduce public inconvenience assocrated with storm events would be to raiss the flood
Immunity of the river crossing on Youngs Crossing Road. This crossing is primarily a low
level causeway that Is potentlally unsultable glven the volume of traffic that now uses this
crossing on a dally basls,

LESLIE HARRISON DAM

Simitar to North Pine Dam, Leslle Harrison Dam has no flood mitlgatlon potential. Once the

dam has reached F8L, all water ﬂows lnto the dam must be relaasad to protect the structurat-
‘safely of the dam,

The dam'is relatlvely small with a total full suppiy storage volume of only 24800 megallires,
against an inflow volume durlng a 72 hour 1n 50 year storm event of over 30000
megalitres. Flood gate operations at Leslle Harrison Dam do not Impact on public rosds and

~ generally only inconvenience the-general public during large flood events, Reductions in this

inconvenlence cannot be achieved by small reduciions in dam storage level.

7|‘-Pag.e O
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From: Bary Derric N -
Sent: Wednesday, 8 December 2010 123 AM ,
To: Jim Pruss; Rob Drury .
Ce: Dan Splller; Peber Borrows
Subject:
Hi Jim Rob

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

Regards

Barry

Rob

Thanks for the report, Thanks for the additional BOM advice,

1 ﬁote the good work on modelfed sensltivitles for flows beiow 1900m3/sec—W1 strategy (ﬂeod manual) .

The report then jumps to greater than 3500m3/sec (W4 strategy) and comments how peak water levels would
unilkely be Impacted and it comments that dam volume reductions of 250,000 megalltres (reductfon 20% dam level)
would be needed for any significant reduction In water level peaks : .

- Ql Wés the >3500m3/seé modelled llke the October event < 1900M3/sec to draw tﬁe above concluslions,

Q2. Was the flow between 1900 and 3500 m3/sec modelled {Strategy W2, WS) with varlous dam levels to ascertaln
benefits to peaklevéls or brldge outage durations

Q3. if no to 1 and 2 is it worth dolng considerlng we make the comments above ahout maybe a benefit if we have
250,000 ML extra storage.

Regards

Barry -

+

This emai), toaether with any attacmm is Infenddd for the named reciplent(s) only; and may comlain privileged and confidental information. You
undevstand that any priviege oraonndenlialuy slischied lo this message ks nol walved, lost or destroyed bacatise You have recefved this messege In emor. ll
recelved In srror, you are asked to inform tha sender a3 quickly ss possitie ervd delets this email end any coples of this from your computer sysiom network

IT net an Intended reciplent of this emall, you must not copy, distribule or take any sotion(s) thel roﬂee on i any form of disclosure, modification, distribution
andlor publlcation of thls emali Is aleo prohibited, -

Whité all care has been laken, the SEQ Weter Grid Kenager disclaims ¥ Babil uz‘lorbsa or damage to person or properly anising from this message being
Infecied by b computer virus or other contamination, Unless sisled otherwise, his emal raprmnls’only the views of lhe sonder and not the vlawa of the
SEQ Weler Grid Msnager andior the Queensiand Gevemment,

. d B e "'""'"""‘"'Safe Bta_mp -----------------------------------

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

To question 1, no it wasn’t modelled mainly because the bigger the event, the much less Impact of the reduced FSL. But yes
to Questlon 2 In that this was considered. However the following may help summarise and also offer a way to give the
proposal 2 more detalled analysls In the future. ’

Basically, there are an unlimited number of scenarlos containing an Infinite number of rainfall patterns and distributtons
preducing flood events in the Brishane River for flows both above and below 3500 cumecs, Seqwater has not attempted to
mode! each scenarlo In the discussion paper or even a varlety of scenarios. A major study would be required to undertake
this exercise and the study that Seqwater has been commissioned to undertake for the Water Commission relating to
raising the Wivenhoe Dam Full Supply Level will consider these Issues, This study Is scheduled to commence In the new

year and take In the order of six months,

The main point to be noted from the discussion paper is that having a relatively small volume of water to fill below the dam
FSL provides only limited benefits and the larger the flood, the smaller these benefits will potentially be {although unusual
rainfali patterns could produce exceptions). The reason for the reducing potentlaf beneflt as flood size increases Is due to
the reducing proportion of the avallable volume below FSL 1o the total floed volume, The other factor Is that the avaitable
storage volume below FSL is generally only a very small proportion of the total flood storege unless the dam Is below
around 50% capaclty. ‘

Generally although the lower Wivenhoe Dam Is at the commencement of the event, the smaller the downstream impacts,
as the events get bigger the Impact reduction will generally.decrease and may be Insignificant, And during smaller events,
the Impact is less significant anyway, Quantifying the exact size of the potential benefit for a range of scenarlos will take a
major study and as previcusly discussed, this work will commence In the new year,

Hence to galn any significant beneflt, Wivenhoe would have 1o be considerably fower at the start of an event and assuming
the dam would not be kept at 50% or 75% continually, the point to really consider is how does Seqwater lower the storage
below FSL before an event. Once rain commences It will generally be too late, as a release strategy may already be
optimised to control downstream flood Impacts, so Increasing releases to lower the storage leve! will likely worsen those
downstream flood impactts, That is, If there are significant flows downstream, itis already too late to pre-release.

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

*  Causing unnecessary downstream Impacts when rainfall below forecast levels Is experienced.

+  standing accused of wasting preclous water resources when rainfall below forecast levels is experienced,

¢ Unnecessarily extending bridge inundation times and disrupting Irrigation activitles downstream of Wivenhoe
Dam.

*  Unnecessarily increasing river turbidity downstream of Wivenhoe Dam.

tn summary, much thought arid investigation by meny people has gone Into developing the current Manual of Flood

about:blank 28/03/2011
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Mitigation for Wivanhoe and Semerset dams. The Manual should not be modified lightly and certainly not without sultable
engineering investigations being undertaken, Seqwater wifl undertake extensive Investigations for the Water Commission
in the new year to examine the possibility of ralsing the full supply leve! of Wivenhoe Dam. At this stage it is suggested that
the scope of this work be widenad to consider notjust raising the water level In the dam, but also examining In detall the
costs and benefits of modifylng the manusl of Flood Mitigation to affow “pre-lawering” of storage levels based on forecast
rainfall at the onset of potential flood evants,

Roh

Robert Drury

Dam Operations Manager

Water Delivery

Quesengiand Bulk Water Supply Authorily trading as Seqwater

E Seqwater_No-Ufeguards-Hare_small_svep
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Wivenhoo

am, Brisbang Vailey HIghway,
PQ Box 37, Feravale QLD 4306
Woebsite | yayw segwater.com.au
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Sent: Wednesday, 8 December 2010 8123

To: Jim Pruss; Rob Drury

Cc: Dan Spiller; Peter Borrows

Subject:

HiJim Rob

The Minister is attending our Board meeting this Monday and given the public debate on Wivenhoe levels Is very much

front of mind (attached) he willt ask on the status of the modeliing work. | recelved your update the other day thankyou, !
had & few extra questions, Is there any chance on your thoughts before Manday, not necessarily any new model runs

before then.
Regards

Barry

Rob
Thanks for the report, Thanks for the additional BOM advice.
{ note the good work on modelled sensitivities for flows helow 1500m3/sec~ W1 strategy (flocd manual)

The report then jumps to greater than 3500m3/sec (W4 strategy} and comments how peak water levels would unlikely be
impacted and it comments that dam volume reductions of 250,000 megalitres (reduction 20% dam Jevel) would be needed

for any significant reduction in water level peaks. :
Q1. Was the >3500m3/sec modelled like the October event < 1900M3/sec to draw the above conclusions.

@2. Was the fiow between 1900 and 3500 m3/sec modelled (Strategy W2 W3) with varlous dam levels to ascertain benefits
1o peak levels or bridge outage durations

03. If no to 1and 2 Is it worth dolng iconsidering we make the comments above about maybe a benefit If we have 250,000
ML extra storage.

Regards
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Barry

This gmad, togeiher wilh any attachments, Is intendsd for tha named recipiani(s) ondy; and may contaln privieged and confidential informetian. You understand that
any privilege or contidentially attached to this message Is not waived, losl of dastroyed bacause you have recelved this mosaage in enol. 1gcaived In errdy, you are
axkad to inform the sender as qulckly &5 possible and delste thls amall aid any coplos of this From your computer system natwork,

11 ot 2n fntended raciplent of this emall, you must nol copy, disinbule of teke any acton(s) thal 10383 on i; By lonn of discionwa, modificesion, ¢lstibution andier
publication of lhis emad iy also prohiblied,

Widie 'l care has bean teken, the SEQ Water Grid Manager disclains all Ksbily bor logs o damage 1o person o property Biising from this massage balng infected by
& compuler Veus of olher comanination. Unksss stslod ciherwise, this emall represents only the vigws of the sender and nol the views ol the SEQ Water Grid
Manager and/er the Quegnsiand Govemment,
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SEQ Water Grid Manager and Seqwater Dated PR
MINISTERIAL BRIEFING NOTE - .| “eApproved €Not Approved €Noted
€ Further Information required
TO: Minister for Natural Resources, Mines

and Energy and Minister for Trade MINISEEr ... e
Dated I

"SUBJECT: January 2011 flood event and Wivenhoe Dam
operations

REQUESTED BY
+ The Ministers Office requested thls brief by 16 January 2011.

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

RECOMMENDATION

It is recommended that the Minister:

» note Seqgwater's Ministerial briefing note setting out background information on Wivenhoe
Dam, the January 2011 fiood event and Seqwater's Flood Mitigation Manual.

» note the advice on the benefits of pre-emptive releases from Wivenhoe Dam in response o
the Minister's request.

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

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

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

BACKGROUND

e+ From 13 December 2010 to 11 January 2011, South East Queensland experienced
unprecedented rainfall, which resulted in the January 2011 flood event. W:venhoe 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 to whether South East Queensiand's water security situation would provide “an
opportunity to reduce the volume stored in key dams as @ 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 reintroduce Medium Level Restrictions over the next five fo ten years.”

« As aresult, the SEQ Water Grid Manager requested that Seqwater provide a report
assessing the options requested by the Minister,
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s Attachment C contains the SEQ Water Grid Manager’s letter to the Minister dated 24
December 2010, in response to the pre-emptive Wivenhoe Dam release advice sought,
based on Seqwater's advice. This letter stated that “Seqwater has advised that releasing
water to below Full Supply Level may provide some benefits in terms of reduced community
and operational impacts dunng minor inflow events, such as has occurred over the past
month. For medium and major flood events, it considers that pre-emptive releases will
provide negligible benefits...Informed by this advice, the SEQ Water Grid Manager has
advised Seqwater that, from a water security perspective, it has no in-principle objection to
minor releases from Wivenhoe, Somerset and North Pine dams fo minimise the operational
and community impacts of gale 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.

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

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

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

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

CURRENT ISSUES

» The purpose of this Ministerial brief is to provide the Mlnlster 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 questlons 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, resourcing 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

» Inaccordance 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.
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OTHER INFORMATION
s Consultation: In preparing the Ministerial briefing note at Attachment A, Seqwater
consulted with Mr Peter Allen and Mr Bob Reilly from the Office of the Water Supply
Regulator, Department of Environment and Resource Management. The SEQ Water Grid
Manager provided information on the Minister's request for advice on pre-emptive releases = .
from Wivenhoe Dam and the independent . compliance review from Mr Brian Cooper. ,
» Legislation: The Fiood Mitigation Manual is a requirement of, and approved by the Chief
Executive, Department of Environment and Resource Management, under the Water Supply
(Safety and Reliability) Act 2008. :
» Key Communication Messages: The information contained in this Ministerial brief may be
used to formulate public messaging regarding the flood event and the operation of Wivenhoe
Dam. Communicating the benefits of Wivenhoe Dam for flood mitigation may present
positive communication opportunities.

MINISTER’'S COMMENTS

ATTACHMENTS

+  Attachment A: Segwater Ministerial briefing note

+ Aftachment B: Letter from Minister Robertson to the SEQ Water Grid Manager dated 25 October
2010

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

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

s Attachment E: Key medlia responses
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Ministerial Briefing Note
17 January 2010
Flood Event January 2011
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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;

e Flood mitigatibn in the Brisbane River by providing a dedfcated 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 i_mpact on the current event.

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

_2| p ) g. .e‘
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2 WIVENHOE DAM FLOOD MITIGATION AND FLOOD
OPERATIONS

'21 What were the benefits provided by leenhoe Dam durmg 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 fo
2.5 metres in the City area and up to 5.5 metres in the Moggilt 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 Coﬁncil).

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 failing 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 alfowed rapid reduction of releases while
ensuring fuse plug initiation did not occur.

"3Page
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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%?

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

times greater than that currently being experienced.

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

fully filled as any 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 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.

Sl.":'f':
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2.4 Why weren't pre-emptive releases undertaken prior to the start of the
flood event?

Inthe 25 days leading up to the current event, three flood events impacting on Wivenhoe
Dam were experienced, with gate releases being made on al! 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 evenf prior to the current event
meant that significant drain down of the dam prior to the onset of the current event that
commenced on 6 January 2011, was not possible without majdr bridge inundation
downstream of the dam and without exceeding minor fiood 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 fuil 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 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.

 6|Page
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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
a0 65.8 74.88 180
75 84.0 74.63 187
50 60.0 74.11 180

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

peaked flood hydrograph with a volume of about 2,600,000 ML which occurred during this

event. A hydrograph with the same volume but a different distribution could result in a
significantly lower reduction in peak water levels,
Flood operations at the dam are also highly dependent upon the flood inflow volume and
a slight variation in the flood volume could significantly reduce the benefits associated

with draining down the dam prior to a flood event. '

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

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

- 7“;_a_ge
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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 DP|, 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 Queensiand and Mr Eric Lesleighter, Principal Hydraulic Engineer
and Chief Engineer Water Resources, Snowy Mountains Engineering Corporation.
Subseguently, 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 expé:jt review panels comprising
key stakeholders, with the most recent réview involving representatives from DERM, BOM,
BCC and SunWater,

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

-and staffing and operationatl 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 séven 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.

« Strategy W1 - Primary consideration is given fo 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.

¢ Strategy W4 — Primary consideration is to protecting the structural safety of the
Dam.,

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

9|p .a. é._e_
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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 (Safely and Refiability) 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 experlenced)

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 event

4. Reporting on the flood operations during flood events.

5. 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.

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.

(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 1o “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 approvalireview.

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

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

* Inthe short term, utilise this report attached to this briefing note as the basis for
communications and discussion.
“e  Prepare any Interim Reborts as agreed to provide infor;ﬁation 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

s Communication

= Flood Management Strategies and Manual Compliance

= Improvements in data collection systems, practices and processes.

= [mprovements by interacting agencies

= Review of factors impacting on the proteétion of urban areas
* Recommendations & Conclusions
» The report would then be reviewed by the Dam Safety Regulator in conjunction with
any 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
pracfices, are desirable to improve Sewater's ability to predict inflows
into the dams.

* Are improvements fo either Seqwater's féci[ities or work practices
desirable to improve Seqwéter’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
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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 cbmpartment 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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