






































































































































































































































































































































































































































































































AND I MAKE this solemn declaration conscientiously believing the same to be true and by
virtue of the provisions of the Oaths Act 1867.

Sworn and Declared at Brisbane

this 13th day of May 2011 in the

presence of:

Signature of the declarant

vf.tjstiG9gf the Peacel Solicitor/

GOffiA'lissiofler fer Declarations.
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Schedule 15: Leslie Dam

QUEENSIAND TO WT

l, ROBERT GERARD KEOGH, of c/- SunWater Limited (SunWater), Level 10, 179

Turbot Street, Brisbane in the State of Queensland do solemnly and sincerely

declare as follows:

15.1 Leslre
The flood event at Leslie Dam commenced on 3 January 2011 and concluded on 17

January 2011 (flood event). The total wet season inflow to the dam from 1

December 2010 to 7 February 2011 was 1,3 times the total storage volume of the

dam. Communities along the Condamine and Balonne Rivers experienced major

flooding during the peak of the flood event. Discharges from Leslie Dam were a

relatively small contributor to the total flood volumes.

15.1.1 Overview
The 215 million hectare Condamine catchment (refer Figure 15-1) is located at the

headwaters of the Murray-Darling Basin in Southern Queensland. Extending from

eueen Mary Falls near Killarney in the Border Ranges through to Chinchilla on the

north western edge of the Darling Downs, the Condamine River is approximately

SOgkms long and is a tributary of the Darling River. The catchment includes the

cities of Wanruick, Toowoomba and Dalby.

The Upper Condamine Water Supply Scheme is one of the 4 SunWater Water

Supply Schemes in the Condamine Balonne catchment. The others are Chinchilla

weir, Maranoa Weir and st George. The scheme is owned and operated by

SunWater.

The Upper Condamine Water Supply Scheme is centred on the upper reaches of the

Condamine River, Condamine North Branch and Sandy Creek. The purpose of the

scheme is to provide water for irrigation, industry and town water supplies. Leslie

Dam is the major headworks of the Upper Condamine Water Supply Scheme'

Leslie Dam is situated on the Sandy Creek at AMTD 8.5 km upstream from its

junction with the Condamine River and is approximately 13 km by road west of

Wanruick.

A comprehensive risk assessment of Leslie Dam (Jan 2010) has concluded that the

dam needs to be upgraded to meet modern engineering standards. Although the

dam can safely pass very rare events (up to about 1 in 50,000 year AEP), it has been

recommended that an upgrade of the dam be implemented by strengthening of

abutment monoliths with passive anchors, and the construction of protective slabs at

the toe of the non-spillway monoliths on each side of the spillway,. A final decision

on this upgrade project has not yet been made (refer to paragraph 6'2'3 of the

statement). SunWater finalised its comprehensive risk assessment (CRA) program
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across its portfolio in 2010. The SunWater Board will consider the recommendations

of each CRA and finalise the dam safety upgrade program during 2Af '

A copy of the comprehensive risk assessment for Leslie Dam can be provided on

request.
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Figure l5-1 Condamine River Catchment
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The management of the dam is documented in a number of regulatory dam safety

documents including:

o The Leslie Dam Operations and Maintenance Manual

o Leslie Dam: Standing Operating Procedures

r EmergencY Action Plan: Leslie Dam

¡ Leslie Dam: Data Book Part 1 - Text

o Leslie Dam: Data Book Part 2 - Drawings

o Leslie Dam: Dam Safety Review (June 1999)

ln an emergency situation the procedures in the Emergency Action Plan take

precedence.

15.1.1.1 TYPe

Leslie Dam is a mass concrete gravity dam with central spillway' Leslie Dam was

constructed in two stages. Stage-1 was completed in October 1965; giving the dam a

storage capacity of ql,l19 ML. Stage-2 was completed in 1985' Stage-2 involved the

raising of the wall and the installation of seven spillway gates increasing the storage

to 106,200 ML at Full supply Level (EL 472'41 m AHD)' The reservoir inundates

1,288 ha at FSL. The catchment area is 603 km2'

The dam has a total length of 399 m and a maximum height of 31'1 m above the

original creek bed level. A zoned earthfill saddle dam is constructed on the right

bank of the main dam. The 366 m long saddle dam has a maximum height of 5'5 m

withacrestelevalion2.3Tmabovethecrestofthemaindam.

Table 15-1 Leslie Dam Details

Type of Dam (Main Dam)

Wall Length

Maximum height above river bed 31.10 m approximately

Mass Concrete GravitY Dam

399 m

473.63 m LD (Leslie Datum)

466.31 m LD

472.58 mLD

Gated Ogee crest and roller bucket

109.118 m

Dam crest level

Spillway crest level

Full SupplY Level (FSL)

Spillway tyPe

Spillway width (incl. Piers)
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Spillway width (excl. piers) 92.052 m

Spillway gates 7 only, 12.74 m wide by 6.64 m

high, hydraulic operated radial
gates.

Spillway discharge at DCF 3920 m3/s

River outlet works 2x760 mm diameter cone valves

River outlet works capacity 430 MLid per outlet

Southern Downs Council Outlet 6 x 685 mm diameter gate valves
works

Saddle Dam Zoned earthfillwith riprap along
storage side. Max height 5.5m,

length 366m. Crest level 476.00 m

LD

Reservoir surface area at FSL. 1288 ha

Storage capacity at FSL 106200 ML

Commandable storage capacity 104070 ML

Catchment 603 km2

Average annual rainfall 710 mm

15.1.1.2 Purpose
The Condamine and Balonne Resource Operations Plan (ROP) notes that the plan

addresses the Water Resource (Condamine and Balonne) Plan 2004 outcomes by:

. specifying processes, rules and limits that are consistent with the

environmental flow objectives and water allocation security objectives in the

Water Resource (Condamine and Balonne) Plan 2004; and

o providing monitoring and reporting arrangements to assist in the ongoing

assessment of whether water allocation and management arrangements in

the plan area will contribute to the achievement of the Water Resource
(Condamine and Balonne) Plan2004 outcomes.

Leslie Dam was designed and constructed by the lrrigation and Water Supply

Commission, primarily for the purpose of maintaining a regulated flow in the

Condamine River and North Branch and to improve the water supply to irrigators and

the towns of Wanruick and Cecil Plains.
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ln 2009-10 the Upper Condamine Water Supply Scheme supplied 17,300ML to

agricultural users, industry and towns.

The operational objectivesl of the Leslie Dam are as follows:

1. The Leslie Dam and all its associated structures, facilities, and spaces

shallbeoperatedandmonitoredinaccordancewith:

' Leslie Dam Operations and Maintenance Manual'

'SunWater policies and approved practices,

.CondamineandBalonneResourceoperationsPlan,and

. sound engineering and water management standards and

Practices.

2. Water releases from Leslie Dam must be scheduled to comply with

' Upper Condamine Resource Operations Licence'

' SunWater's Customer Charter,

'All applicable supply agreements and licences'

15.1.1.3 Spillway Gate Operations

Leslie Dam has seven hydraulically operated radial gates on the spillway. They are

progressively and sequentially opened to pass flood waters and close in reverse

order towards the end of an event. Each gate has two identical hydraulic power

packs. One power pack is used as a duty the other standby' The spillway gates

operate off mains power with four possible backup power sources.

There is a programmable logic controller (PLC) installed to operate the gates in an

automatic mode. lf the pLC or sensors are not available then the gates can be

operated in a manual mode.

Spillway gates are installed on Leslie Dam to maximise the available storage volume

whilst minimising upstream flood levels. ln the case of Leslie Dam the FSL is located

near the top of the gates. when the spillway gates at Leslie Dam are in the closed

position there is a 540mm freeboard between the top of the gates and FSL' The

gates are operated in a manner whereby the outflow is balanced with the inflow to

maintain the storage level within a narrow band close to the FSL- This arrangement

is typical of sunwater's gated storages. This means that the discharge from the dam

is approximately equal to the inflow.

whether operating in automatic or manual mode, the o&M Manual in section 2'6'9'1

defines the gate opening sequence as a function of storage level. The first gate

opening commences when the storage level is Q.1meters above FSL' Each

0.01meter rise in storage triggers the next gate opening step'

1 Leslie Dam O&M Manual
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when the spillway gates at Leslie Dam are in the closed position there is a 540mm

freeboard between the top of the gates and FSL. There is approximately 7'000ML of

storage in this freeboard zone. The freeboard provides a small margin of error that

might provide some time to rectify a fault in the event of a gate malfunction and

prevent gate overtopping from wave action. At an inflow of 800m3/s the storage

would rise 540mm in just 2.4 hours if the gates failed to open' overtopping of the

gates could result in damage to the gates and pose a dam safety risk' There is no

flood mitigation storage available above FSL'

ls.l.2lmplementation of system operations Plans lor 2010'2011 wet

Season

15.1.2.1 Pre-wet season EAP reviews/training

sunwater routinely reviews and updates emergency procedures and ensures staff

are adequately trained in these procedures. Prior to the 2010-11 wet season the

following preparations were made for Leslie Dam:

o The EAP was reviewed as part of a periodic (annual) inspection on 13 April

2010. The inspection team was led by John Richardson (RPEO)' Other

members of the team were Leonard Wiliem (Asset Engineer), Dave Thomas

(senior Technical officer), and Phil Mann (storage Supervisor)' The

inspection team confirmed that the current version of the EAP was available

atthedam.Theteamconsideredwhetherornottheinstructionswere
adequate and, through inquiry, confirmed that the instructions were

understoodbythedarnstaff'Thefindingsofthereviewweredocumentedin
the Leslie Dam Annual lnspection Report 13 April 2010 (page 9). The team

concluded that the instructions were adequate and understood' However it

was noted that changes were required to the EAP to reflect the changes to

sunwater,s business structure in 2010. These changes were addressed in

the supplementary notice issued by the Principal Engineer Dam safety

(PEDS) described below.

o The notification and emergency communication list (EAP section 3) was

revised and reissued on 26 November 2010. The notification and emergency

communication was issued as a controlled document to the distribution list

(section 1, page 2 of 3 of the EAP). A transmittal advice was issued with

each controlled copy. The transmittal advice included instructions for

uPdating the EAP.

o A supplementary notice for the EAP was issued in october 2010 by the

Principal Engineer Dam Safety (Mal Halwala). The notice was principally

designed to address changes to the roles and responsibilities that occurred as

part of an internal reorganisation within sunwater' The notice was based on

the Tinaroo Falls Dam EAP that had been updated to lssue 3 and was to be

used as the template for lssue 3 for all SunWater dams. The supplementary

noticewasissuedbyemailon2goctober20l0toalloftheAreaoperations
Managers and Service Managers who all fulfil the role of EEC for the dams in

their resPective areas.
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. One of the nominated EECs for the Toowoomba service area, Mr Ron

Newman met with the Waruvick DDMG (known as the Wanruick Disaster

District Management Group) on 1't December 2010 (prior to any discharge

from the spillway in the current wet season) to discuss possible emergency

scenarios and raise awareness of the EAP. The meeting was held at the

Wanruick Police Station. There was a set agenda and minutes for the meeting

that can be made available if required.

o Refresher training on EAP roles and responsibilities was provided to
operators and dam duty officers in June 2010 prior to the wet season. There

are no records available for this training.

15.1.2.2 Emergency Preparedness/Actions/Redundancy/ back up

systems
The O&M Manual outlines the required maintenance plans for Leslie Dam. The live

maintenance schedules and work instructions are obtained from SunWater's SAP

system. This means that work orders for maintenance, document revisions and other

activities such as emergency preparations are automatically generated by the SAP

system on a monthly basis This creates a controlled document trail that requires

actioning and closing out. A work order is issued for each scheduled or corrective

maintenance item (refer Figure 15-2for sample work order header). The work orders

are issued to the appropriate supervisor. Scheduled maintenance items would

include such items as:

. 1M-Condition Monitoring - Leslie Dam2

. 1M-Dam Surveillance - Leslie Dam

. 1M-Component Servicing - Valves - Leslie Dam

. 2M-Component Servicing - Leslie Dam

. 3M-Condition Monitoring - Spillway Gates - Leslie Dam

o 3M Condition Monitoring - Leslie Dam

A detailed work instruction is issued with each work order. Each work instruction

includes a detailed check list of tasks to be performed to complete the work order

Refer Figure 15-3 for sample extract from completed work instruction.

Once the work on an order and in an instruction has been competed it is signed off

as complete, dated and verified by the supervisor (refer Figure 15-4).

2 1M denotes a monthly frequency, 2M every 2 months, 3M quarterly etc
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SunWater

PMO1-Preventive - Day to Day Work Order 5108694

Pilntcd BJ: NEryMANR ont 22.0g'2olo Pose: t QtlgínaL

LESUE DAM

ol:

Plønner: 310 Toowoonba Planncr Malnv'otk centet:

Prioril¡: SPríorþí<lmonth Slalas:

Notlflcøllons:
1 0126334 (ICO.3 M.CONDITION N,IONITORINO-LESUE DAM

Figure 15-2 Sample Work Order Header

Job Descñption: UCO-|M'CONDITION MONITOßINC-LESLIE DAM
Work Instruction : UCO00003

FUnc tíonal Lo c atio n: A C O-LE S

Equípmcnt:
Locaîion:
General Localion S ANDY CK, NEARE ST TOWN WARWIC K

ðnÊók enolrue FoR olL, wArER, FUEL, LEVELS AND

CHECKFOR LEAKS ETC'
RUN ENGINE TILL IT REACHES OPERATING

TEMPERATURE
CHANGE OIL. OIL FILÍËR, & FUEL FILTER WHEN

WORMALD MONTHLY SERVICE,

Figure 15-3 Sample of work lnstruction for work order 5101612

coltPr,ETrON rU¡'On¡¡¡,rroN 
f

P1ease complete lhe attached work
issues
and any additional information at
comments section'

3100 WS Toowoomba
REL NMATPRC SETC

aco-IEs

instructiong and record a1l non-conformances,

the end of these instructions in the additiona

Job Completed BY :

Supervisor verif ication :

Date:

o^¿", ¿tT?'& -/

Figure l5-4 Sample Work Order Gompletion

Emergency preparat¡ons prior to the wet season included:

o Functional test of spillway gates on the 1't and 2nd December as evidenced by

entry in dam log

o Testing and servicing of the standby diesel generator on the 6th and 7th

December as evidenced by entry in dam log;

o Filling of all fuel stores as evidenced by work order 51 10290;

o Testing of communication equipment;

o Testing of portable equipment and ¡nstruments; and

ñólcnron ltcxrsrGAUGEs. cHEcK ENGINE FoR

òiL. wnren, FUEL LEVELS AND cHEcK FoR LEAKs

ETC.
RUN ENG1NE TILL IT REACHES OPERATING

TEIVIPERATURE

cnn¡loe oll, olL Fll,TFR, 8, FtlFl F|LTER WHEN
NFEF.qSARY /REFER TO O&M MANUAL).
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o Checking of operations of gauging stations'

Section 5 of the Leslie Dam EAP describes emergency identification, evaluation and

actions for a number of emergency scenarios. Scenario 1: Flood Operations was

relevant for this event. During flood events the EAP stipulates that the dam will be

continuously manned and the emergency controlled from the regional office. The

EAp identifies the roles for the dam duty officer (DDO) and emergency event

coordinator (EEC), however, in all cases the EAP identifies that the O&M Manual and

SOps are to be followed. Within section 5 of the EAP actions for a number of stage

or alert levels are defined. The alert levels are defined by certain storage levels and

catchment conditions.

The first alert level is noted as normal ftood operafions where the reservoir reaches

E147j.g1m (0.5m below FSL), approaching FSL and raining heavily. This level is

largely a preparatory stage with communication between the DDO, EEC and standby

officers. Gate controls are set to automatic and backup systems are checked.

The next alert level is noted in the EAP as flood operations stage 1. The EAP

defines Stage 1 flood operations to commence when the reservoir reaches EL

472.41m (FSL). This level is transitionary if the storage is rising.

The next alert level in the EAP is flood operations stage 2. This stage is triggered at

FSL (472.41m) and the storage is rising. The DDOs main focus at this stage of the

EAp at the dam is the operation of the spillway gate in accordance with the O&M

Manual. At this stage the EEC provides notification to the DDMG, police and

downstream irrigators and landholders.

The Leslie Dam EAP is consistent with the State Emergency Management

framework described in section 7 of my statement. lt is premised on SunWater

operating and managing an emergency event at the dam and keeping the

DDMG informed. The construct of the EAP is based on the DDMG using the

information on an event gathered from SunWater and others to assess'

determine and coordinate the actions of various agencies. SunWater does not

attempt to manage activities of other agencies elsewhere in the catchment.

The EAp was first activated as defined in SOP 40 for Leslie Dam on 3'd January

2011 and remained in effect until 17th January.

15.1.3 Outline of flood event 201012011

Leslie Dam reached EL 471.g1on 3'd January 2011, howeverthe dam log notes that

rainfall of less than 1omm was recorded at the dam on both 3'd and 4th January. The

DDO noted a fault with the water level sensor. I (Robert Keogh, Manager Asset

Management) was contacted by the EEC at 8:15am on the 3'd and advised of the

fault. I gave a verbal instruction to ensure that the dam was manned and to operate

the gates in manual mode (as per WP 25-04 of the O&M Manual) until the fault could

be rectified. Geoff Timms, SCADA control engineer was despatched from Brisbane

on 4th January to attempt a repair. The sensor could not be repaired on site so

operations continued in manual mode. The dam log notes that 24 hour staffing

commenced on 4th January.
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The EAP defines Stage 1 flood operations to commence when the reservoir reaches

EL 472.41m (FSL). The dam log notes that this level was reached at 21:08 on Sth

January 2011. The data log from the storage level recorder indicates that the

storage was rising at about 8cm per hour. This immediately triggered stage 2 of EAP

flood operations (at FSL and rising). Stage 2 of the EAP requires that the DDMG,

Wan¡vick Police and downstream irrigators and landholders be notified. The

communication with parties other than DDMG is by agreement to ensure rapid

response at the commencement of an event. The event log records that the EEC

made these notifications at 8pm, about t hour before reaching stage 2. Leslie Dam

remained at stage 2 for the remainder of the event.

The flood event at Leslie dam had three distinct inflow peaks recorded on the 6tn, gtn

and 11th January 2011. SunWater provided updates to the contacts identified in the

EAP on numerous occasions during the event. These communications are logged in

the Leslie Dam Flood Event Report and in the communication logs and diaries of

various members of staff.

At 16:40 on the 6th January, after the first peak had passed there was a discussion

between Peter Collett, SunWater's Area Operations Manager and Mr Ron

Bellingham, Mayor of the Southern Downs Regional Council (SDRC). The impact of

releases from Leslie Dam on the Sandy Creek bridge on the Cunningham Highway

was discussed. DDMG has lead accountability for communication with media,

community and other agencies. However SunWater did communicate directly with

the Main Roads Department during the remainder of the event in addition to the listed

EAP contacts at the request of the Mayor.

On the 7th January an article appeared in the Wanrvick Daily News that indicated that

the Mayor of the SDRC had requested that SunWater reduce the release rate from

the dam to reduce the impact on the Cunningham Highway and that SunWater had

agreed. This is not correct. Later the same day the dam safety regulator, Mr Peter

Allen emailed the article to myself and sought clarification on how decisions had

been taken to operate the gates. The dam safety regulator was assured that

operations were in accordance with the O&M Manual and EAP.

Figure 15-5 outlines the estimated inflows and outflows from the dam for the period 1

December 2010 to 7 February 2011 inclusive. There is no gauging station upstream

of the dam to record the inflow to the storage. The Leslie Dam catchment is small

and there is a rapid response time for flows from the catchment. Spillway gates are

operated on actual storage level not projected inflows. The inflow shown in Figure

15-5 is an estimate derived from the recorded storage behaviour (further information

about these calculations can be provided upon request). The peak inflow was

estimated at over 800m3/s. Figure 15-6 details the discharge from the dam in more

detail during the flood event. The full record of gate operations is contained in the

Leslie Dam Flood Event Reporl.

Spillway gates are installed on Leslie Dam to maximise the available storage
volume whilst minimising upstream flood levels. ln the case of Leslie Dam the

FSL is located near the top of the gates. When the spillway gates at Leslie
Dam are in the closed position there is a 540mm freeboard between the top of
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the gates and FSL. The gates are operated in a manner whereby the outflow is

balanced with the inflow to maintain the storage level within a narrow band

close to the FSL.

This arrangement is typical of SunWater's gated storages. This means that the

discharge from the dam is approximately equal to the inflow. There is very

litge attenuation of ftood peaks for dams with this mode of gate operation as

demonstrated in Figure 15'5.

The total inflow into the dam over the period 1 December 201Q to 7 February 2011

was 139,000ML or 1 .3 times the full storage volume of the dam'

Leslie Dam - Estimated lnflows & Outflows

-Total 
lnflow

+TotalOutflow

t

¡ ti

I
soNovlU€07DæTue14æcTue2lDæTUs28DæTueøJanTwllJanTuglSJãnTUê25JanTu€01FsbTu€08Fêb

Figure 15-5 Leslie Dam lnflow and Outflow (Dec 2010'Feb 2011)
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Figure 15-6 Leslie Dam lnflow and Outflow during Flood Event

Figure 15-7 plots the recorded tailwater level of the dam for the period 1 December

2010 to 7 February 2011 inclusive. The plot also shows the flood classification

levels3. The January event was reported as a major flood.

Leslie Dam - Tailwater Levels
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Figure 15-7 Leslie Dam Recorded Tailwater Flood Levels

3 www.bom.gov.au
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15.1.3.1 Gommunities that were affected

A number of communities along the Condamine River were severely affected by

flooding during December 2010 to January 2O1f . The flood flows from the Leslie

Dam catchment were a minor contributor to the flood event along the Condamine

River (refer Figure 15-8).

ó 3500
E
o 3000

3 2500
ô

Condamine River Flows

I _._l
+ Chinchilla

l

f

l

aÃl \/ \
/ , ¡.- \

500

0
Îu€ 30 Nov Tu€ 07 æc Tue 14 Dêc Tu€ 21 Dæ Tue2s&c lueøJá Tuo11 Jen Tu€ 18Jan Tu625Jan Tuê01 Feb Tuê08F€b

Date & Time

Figure 15-8 Relative size of Flood Event at Leslie Dam to Gondamine River Flows

A significant local issue was the closure of the Sandy Creek Bridge on the

Cunningham Highway. The flood waters from Sandy Creek rose above the level of
the road on a number of occasions during the event. SunWater does not have any

knowledge of the exact times of the closure of the highway nor depth of inundation.

The flood waters in Sandy creek came from both the discharge from Leslie Dam and

significant flows from an unnamed tributary to Sandy Creek down stream of the dam.

The DDMG was notified that discharges from the dam would occur prior to the

discharges occurring. The DDMG was first notified of a potential discharge at 8pm

on the Sth January 2011. This notification was two and a half hours before the first

discharge from the dam.

The Queensland Government District Disaster Management guidelines note
that District Disaster Management Groups (DDMG) in the Queensland disaster
management arrangements are established to provide a whole-of-government
planning and coordination capability to support local governments in disaster
management.s The Leslie Dam EAP notification and emergency

o As per BoM flood classifications

5

http://www.disaster.qld.gov.au/publications/pdf/District%20Disaster%20Management%20Guid
elines.pdf
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communication list (section 3 of the EAP) includes the District Disaster

Coordinator Warwick, Gounter Disaster Executive Officer Southern Downs

Regional Council and the Mayor of the Southern Downs Regional Council. The

Leslie Dam EAP has been developed based on the premise that SunWater's

role in a emergency scenario at Leslie Dam is to manage activities at the dam

and to provide regular notification and update to the above DDMG contacts.

The DDMG will then use this information to plan and coordinate whole'of'
government responses. This would include Police and Department of Main

Roads (MRD) for road closures. The Leslie Dam EAP does not contemplate

direct contact between sunwater and MRD during an emergency.

SunWater formally notified or updated disaster management contacts on the

following occasions via Phone:

o 27112110 @ 1430 District Disaster Mgmt Group (DDMG)

. O5lO1l11 @ 20OO called EAP communications 6

o 06/01/1 1 @ 1730 called EAP communications list with an update

o 06101111 @2030 DDMG

o 07lO1t11 @ O90O EAP communications list with an update

. 09101111 @ 0535 DDMG

. O9lQ1l11 @ 06:00 Southern Downs RC (SDRC)

o Q9101111 @ 0830 SDRC

. 09101111 @1435 SDRC & DDMG

. O9lQ1l11 @ 1450 DDMG

o 09/01/1 1 @ 1810 State Disaster co-ordination centre (sDcc)

o 10101111 @ 1538 SDRC & DDMG

. 11101111 @ 08:35 DDMG

o 11101111 @0945 SDRC

o 11101111 @ 1600 EAP communications list with an update

o 12101111 @ O93O EAP communications list with an update

ln addition to the formal EAP communications, Peter Collett SunWater's Area

Operations Manager had a number of discussions with the Southern Downs Regional

Council (SDRC).

At 16:40 on the 6th January, after the first peak had passed there was a discussion

between Peter Collett, SunWater's Area Operations Manager and Mr Ron

Bellingham, Mayor of the Southern Downs Regional Council (SDRC). The impact of

releases from Leslie Dam on the Sandy Creek bridge on the Cunningham Highway

u EAp communications list refers to the full list of parties to be notified in section 3 of the EAP
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was discussed. SunWater maintains that the DDMG has lead accountability for

communication with media, community and other agencies. However SunWater did

communicate directly with the Main Roads Department (MRD) during the remainder

of the event in addition to the listed EAP contacts at the request of the Mayor. The

communication (via phone) with the MRD included the following:

o O9lO1111 @ 1440 Main Roads Department (MRD)

o 09101111 @ 1450 MRD

. 10101111 @ 1535 MRD

o 10101111 @ 1805 MRD

. 10101111 @ 1935 MRD

o 111Q1111 @0242MRD

. 11101111 @ 0355 MRD

o 11101111 @ 0835 MRD

o 12101111 @ 0930 MRD

o 12101111 @ 0931 MRD

It is noted that SunWater usually has two staff on duty at Leslie Dam during any shift

when the EAP is activated. The EEC in Toowoomba has responsibilities for a
number of other dams in the service area. Leslie Dam performed to expectations

during this event notwithstanding the need to operate in manual mode. lf staff had

had to deal with other emergency scenarios such as some gate operating failure or

damage then their primary focus would be the safety of the dam. The DDMG has the

direct coordinating role under the State Disaster Management Framework. The risk

of SunWater site operational staff taking on additional communication roles is that

dam safety issues may take precedence and the additional communications may not

occur. SunWater's EEC has the responsibility to manage the relationship with the

DDMG. The DDMG should therefore continue to take the lead role in coordinating

and communicating with other agencies.
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Figure l5-9 Locality Map - Leslie Dam and Surrounds

It is noted that the SDRC in its submission to the Commission dated 10 March 2011

identified that significant outflows from the dam may result in flood waters in Wanruick

not receding as quickly as it might othen¡vise. As noted elsewhere in this submission,

Leslie dam does not have any flood storage and that when the storage reaches FSL

the gates must be operated to pass the inflow to the dam as it occurs. There is no

capacity to change the timing or magnitude of releases from Leslie Dam. SunWater

does not have any knowledge of backwaterT effects in the Condamine River during

the recent flood event. The backwater effect would have been similar to that

experienced had the dam not been in existence given that the dam is operated to

pass inflows.

SunWater has undertaken a dam break analysis for Leslie Dam in 2005. The

analysis considered a PMP failure flood, dam crest no failure flood and sunny day

failure flood. ln the former two extreme rainfall events the inundation maps indicate

low lying areas of Wanruick would be inundated. These inundation maps are included

in the Leslie Dam EAP however they are not representative of the recent event. The

maps in the EAP are based on much larger extreme rainfall events.

15.1.3.2 Damage and response to damage

Flood damage to Leslie dam was limited to some erosion downstream of the spillway

and damage to fences and signs. The main dam structure is undamaged and

performed well from a dam safety perspective. Planning is underway to repair the

erosion damage.

7 Backwater is effect of a downstream condition to pond water or locally raise water levels
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15.1.3.3 Gauging stations - effect on data collection

Figure 15-1 shows the location of gauging stations in the catchment.

The dam does not have an inflow gauge to aid in predicting storage rises'

Consequentially gate opening decisions are made according to observed changes in

storage levels. lnstallation of a suitable inflow gauge may provide some limited

advance warning of gate openings. However a suitable site must first be identified.

SunWater has commenced investigations as to possible sites for an inflow gauge'

15.1.3.4 CommunitY inquiries

The Janua ry 2011 flood event at Leslie Dam was the first event for many years.

There was significant local interest, and in some cases concern about flood releases

from the dam. SunWater call centre received approximately 12 inquiries regarding

water levels, gate operations, flooding and flows at Leslie Dam (refer section 2-1'1 of

my statement re provisions for 2417 emergency contact with SunWater through the

call centre).

15.1.3.5 Media Coverage

On 2g December 2010, the Toowoomba Chronicle reported on evacuations in

Wanruick and stated that Leslie had reached 100% capacity last night and was

expected to overflow.

On 30 December 2010 the Wanrvick Daily News reported that Leslie Dam was one of

nearly a dozen major water storages in Queensland needing a safety upgrade and

that SunWater did not intend on releasing water from it. On that date in the same

publication, an article by Eloise Handley, Dam strong as ever: SunWater, referred to

New extreme rainfall projections for Queensland announced by BoM have led to an

increase in the standards applied to dam safety and referring to scheduled upgrade

of Leslie Dam programmed for 2035. This article also refers to a paper of Peter Allen

which referred to an incident in the 1980s which occurred at Leslie in which heavy

mist caused sensor to open gate prematurely. The article stated that this incident

"caused a lot of rethinking on level sensors and the way the automatic operating

system was emPloYed."

Note:-The Leslie Dam EAP and O&M Manual reftect the learnings from this

event. The spittway gate controlsysfem remains in manual mode until the

EAp is activated. The O&M Manual (WP 25-02) require verification that the

water levels are being measured correctly. Ihese procedures are designed

to ensure that premature releases are not made from the dam. lt was during

fhese verification procedures that the water /evel sensor fault was identified

during this event and a decision taken to operate in manual mode.

On 31 December 2010 the Wanruick Daily News editorial reported on rumours that

there were cracks in Leslie Dam. This was a false report. SunWater advised media

ou¡ets that the report was false and that the dam was performing satisfactorily.

On 4 January 20i1, the Wanruick Daily News reported that the Leslie dam levels

continued to rise and referred to a statement from a SunWater Spokesman about the

operation of the gates being determined by the inflows.
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on 7 Janua ry 2011 the wanruick Daily News' Jeremy sollars and cassandra Garvey

reported that Mayor Billingham had pleaded with Leslie Dam owner, SunWater' to

ease back on its release from the dam after the highway west of wanruick was hit by

a torrent of water. Mayor Billingham is quoted as saying, "l guess part of the issue

may be that it's been 22 years since Leslie Dam was last full and perhaps there is no

one around who remembers how that was managed,"'

/n respons e to this report the dam safety regulator sought and received

assurances from sunwater that the dam was being operated in accordance

with the aPProved O&M Manual.

On g Janu ary 2011 the Waruvick Daily News reported that water would be released

from Leslie dam for a few more days, depending on rainfall however that the volume

of water would be released following intervention from the Mayor'

On 13 January 2011, in an article published in the Wanruick Daily News, How the

ftooding drsasfer unfolded, reported on water releases from Leslie dam throughout

the flood event.

On 19 January 2011 Jeremy Sollars from the Daily News reported that the feeling

amongst some people in the community was that the release of water from Leslie

was well timed in relation to the flows in condamine, however some people say the

releases could have started a week earlier when the dam was at a moderate volume'

Nofe;- early release of water would have been in breach of the Resource

operating Licence and would not have had a material flood mitigating benefit

(refer 15.1.6).

on 31 January 2011 Eloise Handley from the wanruick Daily News reported that

scheduled upgrades to Leslie Dam had not been brought fonruard and that Leslie

Dam may not be strong enough to contain a maximum flood'

On 1S February 2011 Jenna Cairney and Jeremy Sollars from the Wanrvick Daily

News stated that Sunwater had no plans to release any water as was the plan at

Wivenhoe Dam and that Mayor Billingham had said that if there was another extreme

forecast received, that he would like to see some water released from the Leslie as a

cushion.

Nofe:- early release of water would have been in breach of the Resource

operating Licence and would not have had a material ftood mitigating benefit

(refer 15.1.6).

On 1 March 2Oj1 Jenna Cairney reported that it was difficult warning people out at

Leslie Dam which was an issue because the flood rose quickly, although Mayor

Billingham doubted that a siren would be considered. Mayor Billingham stated in its

post-flood debrief council was discussing with Emergency Management Queensland

(EMO) about signing up to the Early Warning Network, which sends SMS and email

alerts in disasters..
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15.1.4

15.1.3.6 Post Event Review

SunWater undertook a review of the flood event for Leslie Dam. This review took the

form of a memo from the Area Operations Manager. The review found that:

o The EAP was generally adequate; however some updating is required to

reflect current reporting arrangements within SunWater. The amendments to

these documents are in progress. lssue 3 of the Leslie Dam EAP will be

released before the next wet season;

o A review of the gate opening sequence specified in the O&M Manual could

provide operators with more information on discharge rates for each gate

opening step. A review of the O&M Manual is in progress'

o Some difficulties were experienced with continuity of telecommunication

networks. The potential introduction of NextG telecommunications in addition

to land lines is being investigated

o Site facilities for staff require some improvement where staff were on duty and

isolated for prolonged periods. For example there was only a small fridge

available which was too small for staff provisions. Facilities will be improved

before the next event; and,

o An upstream gauging station to give an early indication of inflow would

provide some limited ability to predict gate operations and discharge. This

would facilitate improved communication with the DDMG. lnvestigations are

in progress to evaluate possible sites for a gauging station; and,

. Expanding SunWater's use of an SMS messaging service to include

notification of nominated landholders in the EAP could streamline

communication of an EAP event. This option is under investigation and if

feasible will be implemented before the end of 2011'

Local D isaste r M anageme nt-su nwater Relations h i p

The eueensland Government District Disaster Management guidelines note that

District Disaster Management Groups (DDMG) in the Queensland disaster

management arrangements are established to provide a whole-of-government

planning and coordination capability to support local governments in disaster

r"n"g"r"nt.8 The Operational Planning Guidelines for Local Disaster Management

Groupsn identifies the role of the LDMG during an event as coordination of support to

response agencies, reconnaissance and impact assessment, and provision of public

information.

I

http://www.disaster.qld.gov.au/publications/pdf/District%20Disaster%20Management%20Guid
elines.pdf
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The Leslie Dam EAP is consistent with the State Emergency Management

framework described above and in section 7 of my statement. lt is premised on

SunWater operating and managing an emergency event at the dam and keeping the

DDMG informed. The construct of the EAP is based on the premise that the DDMG

will use the information on an event gathered from SunWater and others to assess,

determine and coordinate the actions of various agencies. SunWater does not

attempt to manage activities of other agencies elsewhere in the catchment

During this recent event the dam performed to expectations. The stream flows,

although significant, were not extreme in a dam safety sense. lf circumstances had

been more extreme or serious operational problems had been experienced,

SunWater staff would have given primacy to protection of life and safety of the dam.

The focus of SunWater staff should not be diverted from this priority. lt is for this

reason that SunWater supports the Queensland Government District Disaster

Management framework. ln the frame work SunWater provides the necessary

communications to LDMG and/or DDMG who take the lead in provision of information

to the public and media. SunWater focuses on operating and managing the safety of

the dam.

The model described above was not as mature for the Southern Downs Region as it

could be with respect to the relationship with SunWater. The relationship functioned

on an "as-needs" enquiry basis. The DDMG had not included SunWater in formal

operational meetings of the group. The information provided to the DDMG did not

appear to be disseminated to appropriate parties in all cases. SunWater found it

necessary to communicate to individual agencies, in particular MRD rather than that

information being managed by DDMG.

The Queensland disaster management framework is premised on the DDMG/LDMG

as responsible for providing "one voice" to the community and coordinating actions

and resources. The risk of mixed messages is evidenced in the above media

coverage with multiple organisations presenting sometimes conflicting views.

On 9th February Barry Jeppesen, General Manager lnfrastructure Management

SunWater and Peter Collett met with the CEO of SDRC (Rod Ferguson). The

purpose of the meeting at SunWater's request was to discuss opportunities for

improving the relationship with SunWater and the Local/District Disaster

Management Groups with respect to SunWater's dam operations in emergency

events i.e. floods. lt was SunWater's position that the current ADHOC phone enquiry

based relationship was not as effective as the relationship should be.

The CEO of SDRC agreed with SunWater's proposal that in future events SunWater

should have a direct involvement in the DDMG operational meetings. The CEO of

SDRC agreed with SunWater's position that it was the DDMG's role to provide a

consistent and factual voice to the community and media. The CEO also recognized

SunWater's position that provision of flood information to the L/DDMG was the role of

the BOM.

The meeting closed with SunWater accepting two offers from the Council;
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o Firs¡y that we would be formally invite to and directly involved in the DDMG

debrief when it was held.

o Secondly, that Council would benefit from SunWater attending a Council

Meeting to explain the physical and operational characteristics of Leslie Dam'

Councilwould organize and contact us to organize a suitable date.

A record of the meeting described above can be made available on request.

15.1.5 Previous flood events

The February event is ranked as the largest flood through the dam since the spillway

gates were added in 1986.

Table l5-2 Leslie Dam'Ranking of Historic Flood Events

FSL 472.41 m

Flood
Rank Date

Peak Height
EL Above Crest

2 Sep-88 472.61 0.20

3 May-90 472.54 0.13

4
5
6
7

B

I
10

I-tt r¡ooa

15.1.6 Flood mitigation opportun¡t¡es

The Condamine and Balone ROP specifies rules for the operation of Leslie Dam,

including how releases are to be determined. Notwithstanding that any alternative

operating arrangements are not possible under the current regulatory rules'

SunWater develóped a flood model for Leslie Dam to evaluate whether the dam

could be operated to mitigate flood events'

There is no flood mitigation storage in Leslie dam. The only air space would be if the

dam was below the full supply level prior to an event. Leslie Dam has been at very

low levels for several years. On I December 2010 the dam was only storing

approximately 58% of its capacity. Figure 15-10 shows the scenario of the actual

inflows from 1 December 2O1O if the dam had been full as at 1 December' lf

compared with Figure 1S-7 it is noted that the peak spillway discharge for the

hypothetical case is similar to the actual recorded peak' The main difference would

have been that there would have also been an earlier discharge from Leslie Dam in

late December. The size of the January floods would have been similar to those

actuallY exPerienced.
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Figure 15-11 shows the scenario of the actual inflows from 1 December 2010 if the

dam had been empty as at 1 December 2O1O; however this would not be practical for

the reason of compliance set out above. It is noted that the peak discharge under

this scenario would only have been slightly lower (approximately 10%) than the

actual event.

As Leslie Dam has spillway gates, it is conceivable that the dam could be operated in

an active flood mitigation mode, subject to changes to the regulatory rules. The

effect on downstream flooding would be a function of the operating rules adopted.

Time constraints have not permitted a full evaluation of possible scenarios. Figure

15-12 shows the outcome for the scenario of the actual inflows from 1 December

2O1O if the FSL were reduced to the fixed crest level of the spillway and the gates

used to provide temporary flood storage. lf compared to Figure 15-5 the January

peak discharge would be reduced from approximately 800m3/s to approximately

550m3/s. However such a change to the operating rules would:

. Have created an additional discharge in December 2010 of over 300m3/s;

. Have only localised benefits. Figure 15-8 demonstrates the small contribution

of Leslie Dam to the flood event further downstream in the Condamine River;

o Reduce water supplies to the community resulting in negative impacts on the

localeconomy; and,

o Require a change to the WRP and ROP.

It is unlikely that any flood mitigation benefit could be derived from the current

configuration of Leslie Dam without a significant loss of water supply to the local

community.

Leslie Dam - Estimated Inflows & Outflows
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Figure 15-10 Leslie Dam Simulated Behaviour if Full on 1 December 2010
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Figure 15-12 Leslie Dam Simulated Behaviourwith Active Flood Mitigation
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Schedule 15A: Leslie Dam - Supplementary

QUEENSLAND TO WIT

I, ROBERT GERARD KEOGH, of c/- SunWater Limited (SunWater), Level 10, 179
Turbot Street, Brisbane in the State of Queensland do solemnly and sincerely
declare as follows:

15.1 Leslie Dam

15.1.1.1 Communities that were affected

Figure 15-1 Locality Map - Leslie Dam and Surrounds

It is noted that the Southern Downs Regional Council (SDRC) in its submission to the
Commission dated 10 March 2011 identified that significant outflows from the dam
may result in flood waters in Warwick not receding as quickly as it might otherwise.
As noted in my earlier submission, Leslie Dam does not have any flood storage and
that when the storage reaches FSL the gates must be operated to pass the inflow to
the dam as it occurs. There is no capacity to change the timing or magnitude of
releases from Leslie Dam.

In my previous statement I noted that SunWater does not have any knowledge of
backwater' effects in the Condamine River during the recent flood event other than.

1 Backwater is effect of a downstream condition to pond water or locally raise water levels.
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the backwater effect would have been similar to that experienced had the dam not
been in existence given that the dam is operated to pass inflows.

Since my last statement I have had the opportunity to compare the flows recorded in
the Condamine River at Warwick with the discharge from Leslie Dam.

Upper Coridamine River Flows
1400 r-;========;-I--___;_--I---~--I---'--"----I

-+- Leslie Dam Tailwater

1200

o~~~~---~----~~-~~~~~~~-~~~~~
. Mon 10 Jan Tue 11 Jan Wed 12Jan Thu 13 Jan Fri 14 Jan

Date & Time

Figure 15-2: Flows Recorded at Warwick & Leslie Dam Discharge

In Figure 15-2 I have plotted the recorded flow at Warwick with the discharge from
Leslie Dam. It is noted in the plot that the discharge from Leslie Dam began to
decline sharply from about 12:00 on 11 January 2011. The Condamine River did not
peak at Warwick until approximately 20:00 on the 11thJanuary, some eight hours
later.

The travel time of flows from Leslie Dam to the confluence of Sandy Creek and the
Condamine River is not known with certainty but is probably about 1 hour.

Assuming a travel time of 1 hour from Leslie Dam to the confluence of Sandy Creek
and the Condamine River, the discharge from Sandy Creek at 20:00 on the 11th
January (the time the flood peaked in Warwick) would have declined to
approximately 120 m3/s. Based on this analysis I can say that a flow of 120 m3/s is
unlikely to cause any backwater effect in the Condamine River at Warwick where the
flow was in excess of 1,200 m3/s.

15.1.2 Local Disaster Management - SunWater Relationship
I note that Mr Rod Ferguson's in his Statement at paragraph 57 states

"Communications were an issue in regards to the Leslie Dam as Council did
not have an established contact with SunWater at the time"

There were strong communication channels open between SunWater and the
Warwick District Disaster Management Group. SunWater and the Council have been
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committed to ensuring an effective flow of communications between each of the
agencies, both before, during and after the event.

15.1.2.1 Communication Prior to the 2010-11 Wet Season
On 26 November 2011 the notification and emergency communication list (EAP
section 3) for Leslie Dam was revised and reissued by SunWater. The notification
and emergency communication was issued as a controlled document to the
distribution list (Section 1, page 2 of 3 of the EAP). The EAP contains a number of
phone numbers for essential SunWater personnel including, landline, mobile and
after hours contact details for staff including the CEO, the Manager Asset
Management, the Principal Engineer of Dam Safety, the Flood Operations Centre
Duty Engineers and Senior Engineer, the Area Operations Manager, the Service
Manager, the dam operators and the standby dam operator. A transmittal advice
was issued with each controlled copy. Control copy number 6 was issued to the
Counter Disaster Executive Officer Southern Downs Regional Council c/- Mr Rod
Ferguson. A copy of the transmittal advice to Mr Ferguson has been provided to the
Commission.

On 1st December 2010 Mr Ron Newman from SunWater met with the Warwick
DDMG to discuss possible emergency scenarios and raise awareness of the EAP.
The minutes of this meeting have been provided to the Commission

15.1.2.2 Communication During to the 2010-11 Wet Season
I noted in section 15.1.3.1 of my previous Leslie Dam Schedule that SunWater
formally notified or updated disaster management contacts on the following
occasions via phone:

• 27/12/10 @ 1430 District Disaster Mgmt Group (DDMG)

• 05/01/11 @ 2000 called EAP communications 2

• 06/01/11 @ 1730 called EAP communications list with an update

• 06/01/11 @ 2030 DDMG

• 07/01/11 @ 0900 EAP communications list with an update

• 09/01/11 @ 0535 DDMG

• 09/01/11 @ 06:00 Southern Downs RC (SDRC)

• 09/01/11 @ 0830 SDRC

• 09/01/11 @1435 SDRC (R Ferguson) & DDMG

• 09/01/11 @ 1450 DDMG

• 09/01/11 @ 1810 State Disaster Co-ordination Centre (SDCC)

• 10/01/11 @ 1538 SDRC & DDMG

2 EAP communications list refers to the full list of parties to be notified in section 3 of the EAP
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• 11/01/11 @ 08:35 DDMG

• 11/01/11 @ 0945 SDRC (R Ferguson)

• 11/01/11 @ 1600 EAP communications list with an update

• 12/01/11 @ 0930 EAP communications list with an update

15.1.2.3 Communication following the flood events
I noted in section 15.1.4 of my previous Leslie Dam Schedule that Mr Barry
Jeppesen, General Manager Infrastructure Management SunWater and Mr Peter
Collett met with the CEO of SDRC (Rod Ferguson) on 9th February 2011. The
purpose of the meeting at SunWater's request was to discuss opportunities for
improving the relationship with SunWater and the Local/District Disaster
Management Groups with respect to SunWater's dam operations in emergency
events i.e. floods. It was SunWater's position that the current adhoc phone enquiry
based relationship was not as effective as the relationship should be.

SunWater acknowledges that Mr Ferguson, in the meeting of 9th February, invited
SunWater to participate in a post DDMG review. This is an example of SunWater
and the Council's commitment to optimising the communications between the
agencies.

15.1.2.4 Road Closures
Mr Ferguson noted in his statement notes that discharge from Leslie Dam resulted in
flooding of the Cunningham Highway.

SunWater acknowledges that the highway was inundated by flood waters. SunWater
understands the inconvenience that road closures cause.

Flood releases are only made when it is absolutely necessary to protect the safe
operation of the dam. The gates at Leslie Dam are operated such that the discharge
matches the inflow as much as possible. In other words the flooding of the highway
is made no worse than what would have occurred on the flood plain had the dam not
existed.
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AND I MAKE this solemn declaration conscientiously believing the same to be true
and by virtue of the provisions of the Oaths Act 1867.

Sworn and Declared at Brisbane )

this 29th day of April 2011 in the

presence of:

Signature of the declarant

~;;~ pIPeIV'
Ji:tstice of the Reaee! Solicitor!

GOInll,issioner for DeelaF8tions

8:1324647_1 KZC 5 of 5



Schedule 16: Beardmore Dam

QUEEIVSL AND TO WIT

l, ROBERT GERARD KEOGH, of cÊ SunWater Limited (SunWater), Level 10, 179

Turbot Street, Brisbane in the State of Queensland do solemnly and sincerely

declare as follows:

16.1 Beardmore
The flood event at Beardmore Dam commenced on 17th September 2010 and

concluded 3'd February 2011. The total wet season inflow to the dam from 1

December 2010 to 7 February 2011 was 82 times the total storage volume of the

dam. Communities along the Condamine and Balonne Rivers experienced major

flooding during the peak of the flood event.

16.1.1 Overview
The Condamine-Balonne river system is one of the major tributaries of the Murray-

Darling river system and is one of the most important river systems in Queensland in

terms of agriculture. The headwaters of the Condamine-Balonne River rise in the

Border Ranges upstream of Killarney and flows for approximately 1200 kilometres

through Queensland before entering New South Wales.l The catchment at St

George is 7.53 million hectares. The catchment includes the towns of St George,

Wanruick, Toowoomba, Roma and Dalby.

The St George Water Supply Scheme is one of the 4 SunWater Water Supply

Schemes in the Condamine Balonne catchment. The others are Chinchilla Weir,

Maranoa Weir and Upper Condamine. The scheme is owned and operated by

SunWater.

The St George Water Supply Scheme is centred on the town of St George. Water

can be released from Beardmore Dam to either the Jack Taylor Weir or to the

Thuraggi Diversion Channel. The purpose of the scheme is to provide water for

irrigation, industry and town water supplies. Beardmore Dam is the major headworks

of the St George Water Supply Scheme.

Beardmore Dam is situated on the Balonne River at AMTD 251.4 km and is

approximalely 21km by road north of St George.

http://www.bom.gov.aulhydro/flood/qld/brochures/condamine-balonne/condamine balonne d

ownstream of cotswold.shtml
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A comprehensive risk assessment of Beardmore Dam (June 2009) has concluded

that in view of the fact that the dam is drowned out 2for any event above the Dam

Crest Flood (DCF), with tailwater being only slightly below the headwater, the

existing dam satisfies a risk assessment AFC, and an upgrade to meet a higher flood

capacity is not required. A final decision on this recommendation has not yet been

made (refer to paragraph 6.2.3 of the statement). SunWater finalised its

comprehensive risk assessment (CRA) program across its portfolio in 2010. The

SunWater Board will consider the recommendations of each CRA and finalise the

dam safety upgrade program during 2011.

A copy of the comprehensive risk assessment for Beardmore Dam can be provided

on request.

' Drown out is a term that refers to the circumstance where there is little difference in the

headwater and tailwater elevation and there is limited energy released in the event of a

failure.
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MAP 422.5

Australian Government
1' Br¡rcau of MeteorulogY

Figure 16-1 Balonne River Gatchment

The management of the dam is documented in a number of regulatory dam safety

documents including:

o The Beardmore Dam Operations and Maintenance Manual

. Beardmore Dam: Standing Operating Procedures

BALONNE & MARANOA RIVERS

FLOOD WARNING NETWORK

o lvlanual HeaW Ra¡nfall Slation

ô Darly RePofing Rainfall Sta¡on
À Vlanual Rìver Slalion
t Telemelry Ralnfall SlaÌion

^ Telemetry R¡ver Station
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. Emergency Action Plan: Beardmore Dam

o Beardmore Dam: Data Book Part 1 - Text

o Beardmore Dam: Data Book Part2 - Drawings

o Beardmore Dam: Dam Safety Review (May 2000)

ln an emergency situation the procedures in the Emergency Action Plan take

precedence.

16.1.1,1 Type

Beardmore Dam is a 17 m high earth and rock fill dam with an ogee crest spillway

controlled by twelve manually operated fixed wheel gates. The storage capacity is

g1,g0O ML at FSL. The catchment area is 75,032 km2. The construction of the dam

was completed in 1972.

Table 16-1 Beardmore Dam Details

TypeofDamEarthandrockfillembankment

Length along crest 2571 m

Maximum height above river bed 15'2m approximately

Dam crest level 210'17 m AHD

SPillwaY crest level 201'02 m AHD

Full SuPPIY Level (FSL) 207 '12 AHD

Gated Ogee crest and roller

SPillwaY tYPe bucket

Spillway width (incl. piers) 180'8 m

Spillway width (excl. piers) 157 '2 m

Spillwaygates12only,l3.lmwide,manually
control led vertical fixed-wheel
gates

Spillway discharge at DCF 660.960 ML/d

River outlet works 12Q0 x 1200 mm Armco 50-10

gate

River outlet works capacity 1 100 MLid

lrrigation outlet works 2 only 1500 x 1500 gates

lrrigation channel max. safe flow 1350 ML/d

Reservoir surface area at FSL. 2850 ha
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Storage capacitY at FSL

Catchment area

Average Annual Rainfall

Period of construction

81,800 ML (79200 ML useable)

75 O32km2

483 mm

1968 - 1972

16.1.1.2 PurPose

The Condamine and Balonne Resource Operations Plan (RoP) notes that the plan

addresses the water Resource (condamine and Balonne) Plan 2004 outcomes by:

o specifying processes, rules and limits that ate consistent with the

environmental flow objectives and water allocation security objectives in the

WaterResource(CondamineandBalonne)Plan2004;and

r providing monitoring and reporting arrangements to assist in the ongoing

assessment of whether water allocation and management arrangements in

the plan area will contribute to the achievement of the Water Resource

(Condamine and Balonne) Plan 2004 outcomes'

Beardmore Dam was built in 1g72 and is owned and operated by SunWater. lt

supplies water for the St George lrrigation Area and the town of St George'

ln 2009-10 the st George Water Supply Scheme supplied 76,700ML to agricultural

users, industry and towns.

The operational objectives of the Beardmore Dam under the Beardmore operations

and Maintenance Manual are as follows:

1. The Beardmore Dam and all its associated structures, facilities, and

spaces shall be operated and monitored in accordance with:

.BeardmoreDamoperationsandMaintenanceManual

' SunWater policies and approved practices,

: i:::i 
". 
il::flï :î :ï:î:ï :'":iï: T 

",;" *1,., a n d

practices

' *""' 

: :i rï*hï"":ï,ff 
îì:H"'^"d 

u ed to co m p'v w th :

'All applicable supply agreements and licences

16.1.1.3 Spillway Gate Operations

Beardmore Dam has twelve electrically operated fixed wheel vertical lift gates on the

spillway. They are progressively and sequentially opened to pass flood wate'" 
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close in reverse order towards the end of an event' Each gate has an electrically

operated hoist. The primary power source for the hoists is mains power' There is a

standby generator housed downstream of the main wall on the left abutment' A

portable generator can also be located on the main wall adjacent to the gate

superstructure

Spillway gates are installed on Beardmore Dam for the purposes of maximising the

available storage volume whilst minimising upstream flood levels' Beardmore Dam

FSL is located near the top of the gates

The o&M Manual in section 2.7.3 notes that the objective is to keep the storage level

at FSL and flows as natural as possible. such objectives requires the balancing of

inflow with outflow once FSL is reached. To achieve this the storage level is

monitored and gate openings adjusted to maintain a near constant level'

when the spillway gates at Beardmore Dam are in the closed position there is a

460mm freeboard bãtween the top of the gates and FSL. There is approximately

14,sOOML of storage in this freeboard zone. The freeboard provides a small margin

of error that might provide some time to rectify a fault in the event of a gate

malfunction and prevent gate overtopping from wave action' At an inflow of

3,300m3/s the storage woutã rise 460mm in just 1.2 hours if the gates failed to open'

overtopping of the õates could result in damage to the gates and pose a dam safety

risk. There is no flood mitigation storage available above FSL'

16.1.2 lmplementation of system operations Plans Íor 20'10-11 wet

Season

16.1.2.1 Pre-wet season EAP reviews/training

sunwater routinely reviews and updates emergency procedures and ensures staff

are adequately trained in these procedures. Prior to the 2o1O-11 wet season the

following preparations were made for Beardmore Dam:

o The EAP was reviewed as part of periodic (annual) inspection on lSthAugust

2010. The inspection was also a special inspection following the flood of

record that occurred in March 2010. The inspection team was led by Peter

Richardson (RPEO). Other members of the team were Michael costa (Senior

Engineer Headworks), Mal Halwala (Principal Engineer Dam safety), and Bill

Taylor (storage supervisor). The inspection team confirmed that the current

version of the EAP was available at the dam. The team considered whether

or not the instructions were adequate and, through inquiry, confirmed that the

instructions were understood by the dam staff. The findings of the review

were documented in the Beardmore Dam special lnspection Repoñ 18

August 2010 (page 6). The team concluded that the instructions were

understood'HoweveritwasnotedthatchangesWererequiredtotheEAPto
reflect the changes to sunwater's business structure in 2010' These

changes were addressed in the supplementary notice issued by the Principal

Engineer Dam safety (PEDS) described below' The report also noted that

the lessons learnt from the March 2010 flood including alternative access,

mains and stand-by power needed to be incorporated. These imProveps
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are to be included in lssue 3 of the EAP that will be published shortly. An

additional standby generator was sourced from the Balonne Council during

the recent event to address the power supply issue. An new, permanent and

flood immune stand-by generator is at an advanced stage of planning and will

be commissioned in 2011 ;

o The notification and emergency communication list (EAP section 3) was

revised and reissued on 14 December 2010. The notification and emergency

communication was issued as a controlled document to the distribution list

(Section 1, page 2 of 3 of the EAP). A transmittal advice was issued with

each controlled copy. The transmittal advice included instructions for

updating the EAP;

o A supplementary notice for the EAP was issued in October 2010 by the

Principal Engineer Dam Safety (Mal Halwala). The notice was principally

designed to address changes to the roles and responsibilities that occurred

as part of an internal reorganisation within SunWater. The notice was based

on the Tinaroo Falls Dam EAP that had been updated to lssue 3 and was to

be used as the template for lssue 3 for all SunWater dams. The

supplementary notice was issued by email on 29 October 2010 to all of the

Area Operations Managers and Service Managers who all fulfil the role of

EEC for the dams in their respective areas.

o ln March 2010 the largest flood since Beardmore Dam was constructed in

1972 passed through the dam. As a precaution SunWater mobilised a

number of senior staff to St George, during this event, including the then Area

Operations Manager Steve Goudie and Service Manager Toowoomba

Graham Hargreaves. These staff, along with St George based supervisor

William Bennett established a working relationship with the St George LDMG

and attended the LDMG meetings during that flood event'

o The LDMG was aware of emergency scenarios and the EAP from the

previous March 2010 flood event discussed above.

. Additional EAP training for staff responsible for Beardmore Dam prior to the

2O1O-11 wet season was not deemed necessary given the experience of St

George staff from the March 2010 flood event and the verification of staff

knowledge during the August 2010 inspection.

16.1.2.2 Emergency Preparedness/Actions/Redundancy/ back up
systems

The O&M Manual notes that the actual maintenance schedules and work instructions

are obtained from SunWater's SAP system. This means that work orders for

maintenance, document revisions and other activities such as emergency

preparations are automatically generated by the SAP system on a monthly basis

This creates a controlled document trail that requires actioning and closing out. A
work order is issued for each scheduled or corrective maintenance item (refer Figure

16-2 for sample work order header). The work orders are issued to the appropriate

supervisor. Scheduled maintenance items would include such items as:

B'.1323597 1l<ZC 7 of22



o 1M-Component Servicing -discharge valves-headworks

. 1M-ComponentServicingGenerator
o 1M-Component Servicing Beardmore Dam

. 3M-Component Servicing Beardmore Dam

o 6M- Component Servicing Beardmore Dam3

A detailed work instruction is issued with each work order. Each work instruction

includes a detailed check list of tasks to be performed to complete the work order

Refer Figure 16-3 for sample extract from completed work instruction.

Once the work on an order and in an instruction has been competed it is signed off

as complete, dated and verified by the supervisor (refer Figure 16-4)

SunWater

PM01 -Preventive - Day to Day Work Order 5101 61 2

Púnt¿d By: NEW|.,IANR On:21,12,2009 ragc; t Oríginal

Job Descríptíon: SGA-3M-COMPONENT SERVICE-BEARDMORE DAM
Work Inslruction : 5GA00012

Functlonal l-ocation : SGA-BMD
Equipment:
Location:
GeneTaI l¿ca|ion BALONNE RNER NEAREST TOWN ST GEORGE
Plnnnet:
Priorily:

3I0 Toowoombø Plø¡nt
SPriorìtyS l Imonth

F"T BEARDMORE DAM

at:

Main work cantcr: 3300 OMS Goondiwindl
Stafus: REL NMAT PRC

SGA.BMD
Nolífications:
T O I 19654 SGA-ÌM.C OMPONÈNT S ERVICE-BEARDMORE DAM

Figure 16-2 Sample Work Order Header

3 1M denotes a frequency of monthly, 3M quarterly etc
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TESCRIPTION

BHID ffitEDamspillway
IIEil Cary out tlre following serulceo to Gate Holsting Equipment

sG01 sG02 s@8 sco

tt\¡Ec fü¡ËC HlrÆC HIIE

33. Remove any rubbish from dorvnstream side of gates v

34- Carry out repairs to any lifring apparatus not securely attached

b gates and hoistdrums
í / tl

Hoist Drum Gearbox Llmit Swltchea

35. Cany out genêral horsekeeping (such as wæ-p ræsts etc

arou'nd peîphery of the cani an? þlungers of Hmit swítches) / ,/ /

Gen era I Liftln g trÍêchan't\sm

36. Raise and lower eadl gate utilizing bulkhead gate at least 6" to

check operation and circulate lubricants X \/ I
¡l
v /

Figure l6-3 Sample of Work lnstruction for Work Order 5101612

COMPI,ETI ON INFORMATION

please complete the attached. work instrucEions ànd record all non-conformances,
ìssr¡es.na-^ny further infOrmation aL f.he end of theEe in,strucbions in the
additional comnents sect,ion-

,lob Completed BY i

Supervi sor veri, f icaE ion ¡

Data Entry Conpleted i

oaæ, ô /- Or7'-/Q.

nater,9'-?-/#

Date: ð-t''c>

N3

Figure 16-4 Sample Work Order Completion

Emergency preparations prior to the wet season as required under the o&M Manual

and from lessons learnt from March 2010 flood included:

o Testing and servicing of the standby diesel.generator as evidenced by work

order sllozgl and Bãardmore Dam log book on22-9-2010;

o Function testing of spillway gates as evidenced by work order 5101612' the

Beardmore Oi, Sp'"riatinspection Report 18 August 2010 (page 19 and

pnoto, 42 & 4g) aná Beardmore Dam log book on 9-1 1-2010

o servicing of spillway gate gearboxes and motors as evidenced by Beardmore

Dam log book on 25-10-2010

o Filling of allfuel stores;

o lnstalling an additional temporary standby diesel generator which was located

above maximum flood level as évidence¿ oy Beardmore Dam log book on 4-

1-2011;

r Testing of communication equipment;
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. Testing of portable equipment and instruments; and

. Checking of operations of gauging stations.

Section 5 of the Beardmore Dam EAP describes emergency identification, evaluation

and actions for a number of emergency scenarios. Scenario 1: Flood Operations

was relevant for this event. During flood events the EAP stipulates that the dam will

be continuously manned and the emergency controlled from the St George Service

Centre. The EAP identifies the roles for the dam duty officer (DDO) and emergency

event coordinator (EEC), however, in all cases the EAP identifies that the O&M

Manual and SOPs are to be followed. Within section 5 of the EAP actions for a
number of stage or alert levels are defined. The alert levels are defined by certain

storage levels and catchment conditions.

The first alert level is noted as ftood operations sfage I where the reservoir reaches

EL2O7.12m (FSL), and gates are opened to maintain FSL. This stage includes

discharge up to 20,000ML/d. At this level there is communication between the DDO,

EEC and standby officers. The EEC notifies the LDMG contacts listed in the EAP

and the first two groups of landholders.

The next alert level in the EAP is flood operafions sfage 2. This stage is triggered at

discharges exceeding 2O,OOOML/d up to 60,000ML/d. The gates are operated to

maintain FSL. The main focus at this stage is to operate the gates at Jack Taylor

weir to pass the discharge from Beardmore dam. At 60,000ML/d all gates at Jack

Taylor weir should be fully open. At this stage the EEC provides further notification

to the LDMG and downstream landholders and local radio stations. The

communication with parties other than LDMG is by agreement to ensure rapid

response to an event.

The next alert level in the EAP is flood operafions sfage 3. This stage is triggered at

discharges exceeding 60,000ML/d up to 165,000ML/d. At this stage the gates at

Jack Taylor weir must already be fully open. The dam gates are operated to

maintain FSL. The approaches to the Andrew Nixon bridge are inundated at about

16O,00OML/d. At this stage the EEC provides further notification to the LDMG about

potential inundation of the Andrew Nixon Bridge. lrrigator groups 3 to 5 as listed in

the EAP are added to the EEC notifications.

The next alert level in the EAP is flood operafions sfage 4. This stage is triggered at

discharges exceeding 165,000MLid up to about 330,000ML/d when the gates at

Beardmore Dam are fully open. The gates are operated to maintain FSL. At this

stage the EEC provides notification to the contact list as requested. Once the flow at

the dam has peaked the EEC will notify the LDMG.

There is a further flood operafions sfage 5 that was not reached during this event.

The Beardmore Dam EAP is consistent with the State Emergency Management

framework described in section 7 of my statement. lt is premised on SunWater
operating and managing an emergency event at the dam and keeping the

LDMG informed. The construct of the EAP is based on the LDMG using the

information on an event gathered from SunWater and others to assess,
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determine and coordinate the actions of various agencies. SunWater does not
attempt to manage activities of other agencies elsewhere in the catchment.

The EAP was first activated as defined in SOP 40 for Beardmore Dam on 16th

September 2010 and concluded on 3'd February 2011.

16.1.3 Outline of flood event 201012011 and EAP Actions
Figure l6-8 outlines the estimated inflows and outflows from the dam for the period 1

December 2010 to 7 February 2011 inclusive. The peak inflow was estimated at

over 3,300m3/s.

Water spilled from the spillway gates (a spillway discharge event) on an almost

continuous basis from 16th September 2010 through to the 3'd February 2011. There

were two significant periods where Beardmore Dam reached stage 4 of the EAP with
peaks on 8th January 2011, and 23'd January 2011. The peak discharge from the

dam for these events is estimated at 3,300m3/s, and 2,400m3/s respectively. These

appear as the two large peaks in Figure 16-8.4 Refer to Table 16-2 for details of how

the flood event progressed at Beardmore Dam.

Beardmore dam was manned on a continuous basis as detailed in staffing rosters
provided.

WEDNESDAI THÌ]RSDAY FRIDAY ìATURDA\ SUNDAY MONDAY TUESDAY

29t12t20'tO 30t12t2010 31t12t2010 1t01t2011 2to1t20-11 3to1t20'l'l 4to1t2011

úev -lnhnslôiì qâm-4om lam-4nm tnm-12midnil4om-1 2midr 4om-12midnk RDO ìDO

)ouqlas Talbot 3am-4om Jam-4om nm-l2midnilRDO RDO 40m- 12midr lom-l2midnioh

lillv K¡idál RDO ìDO l2midniqht-t l2midnioht l2micln¡ohl-8, l2midn¡oht-l ,mi.lñ¡ñht-Aâ¡

3ordon Roberts 3âm-4om lâm-4om 2midnioht-t l2midnioht ,l !hl-ß, RDO tDo
/Villiam Tavlor 3am-4pm ìt lam4om ìam-4Dm lam4om lem-4om lam-4om

lonald Bennett 3am-4om 8am-4Dm ìam-4nm lSam-4om ìamJom ìDO RDO

U¡lliâm Flóriñaff lDo RDO ìam4om lam-4om lam-4om ìâm-4nm ìem-4om

\shlev McDonâld lam-4nm 8âm-4om lâm4om lâm-4om lam4om lam-4Dm lam-4nm

(aran Ouartermaine ìL ìL ìL RL

/Varren Trost ìL RL RL ìL ?t IL RL

l2midnioht-8anNH1 I 2midniqhlSl 1 2midniqht l2midniohtS¿ l2midnioht-l

NH2 +Dm-12midn om-12midr lom-12m¡dnir lom-l2midr 4nm-l2midnioh

/VH3 lam4om ìam-4om lam4om Jam-4om Bam-4om

Figure l6-5 Sample Staffing Rosterfor Beardmore Dam

o These flows are derived from the SunWater flood model for Beardmore Dam and differ from

the event report that used the published discharge tables that are now known to be incorrect

at high flows. 
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Table 16-2 Beardmore Dam EAP Status

Date EAP Stage Comment
16-Sep-10
16-Oct-10

Stage 1

17-Oct-10
22-Oct-10

Stage 2

23-Oct-10
10-Nov-10

Stage 1

1 1-Nov-l U

l5-Nov-10
<500M1/d

16-Nov-1C
04-Dec-1 C

Stage I

u5-uec-1 t
22-Dec-1C

Stage 2

23-Dec-1C
01-Jan-1 1

Stage 3

02 -Jan- 11

1 5-Jan-1 1
Stage 4

Event report shows Stage 5 from 7 January to 11

Januarv however all qates were never fully open

1 6-Jan-1 1

I 8-Jan-1 1
Stage 3

I 9-Jan-1 1

27-Jan-11
Stage 4

28-Jan- 11

31 -Jan-1 1
Stage 3

01 -Feb- 1 1

02-Feb-1 1
Stage 2

03-Feb-1 1 Staoe I

SunWater provided updates to the contacts identified in the EAP on numerous

occasions during the event. These communications are logged in the EECs Record

of communication and in the communication logs and diaries of various members of

staff. SunWater formally notified or updated disaster management contacts and

landholders on the following occasions via phone:

o 15109110 EAP communications lists

o 29112110 EAP communications list with an update

o 01101111 @ 1700 lrrigators

o 06101111 @ 1800 EAP communications list with an update

o 07101111 @ 0900 EAP communications list with an update

o O9lO1l11 @ 0830 EAP communications list with an update

. 11101111 @ 1600 EAP communications list with an update

o 12101111 @ 0930 EAP communications list with an update

William Bennett (Supervisor at St George) and Karen Quartermaine (Service

Manager) in their role as EEC attended the LDMG meetings and provided dam status

t EAP Communications list refers to the full list of parties to be notified in section 3 of the EAP
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updates. These meetings were held on a daily basis during the significant phase of

the event described above. SunWater's attendance is detailed in Figure 16-6.

Local Dlsaster Manaqement Group Meetlngs

Date Commenced Concluded Attendee Apolosv
30.12,10 1:000m ??
31.12.10 1:000m ?? Eill Bennetl (SunWater)

01.01 11 1:000m 1:55pm Bill Bennett (SunWater)

02,01.11 1:04pm 2:1Anm Bill Bennett lSunWater)

03.01.11 1:04om 1:45om Bill Bennett (SunWater)

04.01.11 1:06orn f :34pm Blll Bennett lSunWaterl

05,01,I 1:02nm 1:19om BÍll Bennett (SunWater)

06.01 lt 1:020m 1:30pm Bill Bennett (SunWater)

07.01 .1 1 l:06pm 1:06pm Bill Bonnolt (SunWater)

UE.UT.I l 1:04pm 1:20nm Bill Bennelt (SunWater)

09.01.11 1:000m 1:20pm Bill Bennelt (SunWaleù
't0.01.11 '1:00pm l:19om Bill Bennett (SunWater)

11.01.11 1:00om 1:47pm Bill Bonnett lSunWater)

12.01 11 1:01pm 1:32pm .Ms Karen Quartermaine
lSrrnWalerì

f 3,01,1 l:01pm 1:20pn Ms Karen Quartermaina
lStrnWalerì

t 4.u1 ,1 1 l:05pm '1:20om

15.01.11 1:02om 1:210m

16.01.11 l:01orn 1:16nm

17.01,11 1:000m 1:15nm I
18.01.11 1:05pm 1:23pm .K¿=o-€¡''¡ U¿<>o4U qA. n'? c: Q l/e¿
19.01.11 1:03om 1:23pm Kr¡.+4 ' rtr) ¿. e. 'f a- > ç.t -3 <> -f

20.01.11 1:0Jom 1:300m // a ¿v--1

21.01.1 1:03pm 1:27om
24.01 11 1:020m 1:15pm

27,01,11 f :05om 1:27om

31,01.11

Final

1r04pm 1:230n )
24.02.11

Debrlef

3:1Zpm 5:00pm Bill Bennelt (SunWater)

,<-¿-/

Figure 16-6 St George LDMG Meetings

The SunWater FOC prov¡ded regular updates to the EEC and dam DDO during the

major stream rises during the flood event. Reports issued from 5th January were also

provided to the BoM Flood Warning Centre. Generally updates were provided on a

daily basis. FOC Rainfatl and Flood Sfafus reports were issued on the following

days:

o 24December2010

o 25 December

o 26 December

¡ 27 December

o 28 December

o 31 December

. 1 January 2011

. 2 January - lncluded BoM model results
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. 3 January - lncluded BoM model results

o 4 January

r 5 January

¡ 6 January

o 7 January

o 8 January

o 9 Januay

o 10 January

o 18 January

The Rainfall and Ftood Sfafus provided the EEC and DDO with a fonrvard look at

likely changes in inflow and gate adjustments over the next 24 hours. A prediction of
the ultimate peak of the flood was not offered until the report of 2nd January. The

predicted peak at that time was 250,0OOML/d (2,900m3/s). This prediction was

based largely on BoM model that was available to the FOC through the registered

user site. ln the report of the 4th January this prediction was increased to 3,600 to
4,O0Om3/s, again based on the BoM model. lt wasn't until the report of the 6th

January that the SunWater model made a prediction of the peak at 3,22}m3ls

On the 3'd January I became aware of some concerns within BoM that there was

some data that indicated a potential peak that was potentially much higher than the
publicly available forecasts. A discussion with Peter Baddiley from BoM on the 3'd

January revealed that DERM hydrographers had measured a peak flow of 3,600 m3/s

at Cotswold. Further discussions with Peter Baddiley from BoM on the sth January

revealed that DERM hydrographers had measured a peak flow of 4,500 m3/s at

Surat. BoM was concerned that if that flow was to occur in St George then the

consequences would be more severe than the March 2010 event. From the 3'd

January to 1Oth January the SunWater FOC and BoM (Peter Baddiley and Jim Stuart)

collaborated daily and increased the level of information sharing. The intent being to

maximise the certainty of the flood prediction provided by BoM for the magnitude of

the flood in St George.

The collaboration included sharing of information such as the tailwater levels at

Beardmore Dam, development and extension to rating tables, impact of the

Barrackdale choke and general discussions to fine tune the models of both

organisations.

On the evening of 4th January 2011 I became aware of a very high level of concern

within State government regarding disastrous flood levels predicted for St George.

The information came to me from a phone call from Geoff White A/CEO of SunWater.

Geoff White advised that Debbie Best of DERM had come from the SDMG where the

BoM had advised of a predicted 4,500 m3is flow at St George. I advised Geoff White

that this was not consistent with my discussions with BoM to that time and it was

likely that Debbie Best was probably only quoting the very upper range of the

uncertainty band of the model predictions. I expressed my view that the peak was
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likely to be approximately 3,500 m3/s which would be slightly lower than the March

2010 event. However I undertook to collaborate further with BoM the following

morning. After the Rainfatt and Flood Sfafus report was issued for the Sth January

Geoff White confirmed with Debbie Best that both SunWater and BoM were

predicting a flood peak at or below the March 2010 peak.

The Tailwater level at Beardmore dam peaked at2O6.76m in March 2010' The peak

tailwater level in January 2011 was 206.25m. The corresponding flows from the BoM

rating table for the Beardmore tailwater being 3,800 mt/s and 3,450 m3/s

respectively.

The Commission has requested information regarding the effect on the operation on

the dam of the Barrackdale Choke. The choke is a natural narrowing in the Balone

river between Werribone and Beardmore Dam (refer Figure 16-7 Aerial Photo of the

Barrackdale Choke). The choke does not tend to have an effect on low to moderate

flows. Typically the travel time of flows from Werribone to Beardmore Dam is about

48 hours for normalflood levels. The SunWater FOC Beardmore Dam Flood Model

calibration from this last event suggests that the choke impacts on flows over about

2,700 m3/s to 3,000 m3/s. The choke acts as a large retention basin. The choke

certainly increases the travel time from Werribone to Beardmore Dam during large

1ows. The choke may have delayed the peak by as much as three days during the

January 2011 event. lt is not certain that the choke reduced the size of the peak to

any great extent. The effect that the choke had on the operation of Beardmore Dam

was to increase the uncertainty of the flood model predictions. The SunWater model

prior to the event did not consider the impact of the choke. However the ongoing

calibration of the model during the event resulted in reasonable outcomes in terms of

accuracy for the operations of the dam. Ultimately the operation of the gates is not

reliant on model predictions. The operators can operate simply from the storage

level guage.

The Commission has also requested information regarding the effect on the

operation on the dam of water allocation holders taking water from the dam or

catchment system. The taking of water during this flood event did not have any

impact on the operation of Beardmore dam. The estimated total volume of the flood

event was around 6,7OO,O0OML. The total annual water allocations within the St

George Water Supply scheme are only about 85,000ML. The waterharvesting

extractions are managed by DERM. SunWater does not have direct knowledge of

the extraction of water harvesting entitlements during the event.
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Figure 16-7 Aerial Photo of the Barrackdale Choke

The commission has requested an account of communication with property owners

upstream of Beardmore Dam. No upstream landholders are listed within section 3 of

the EAP and therefore none were contacted as part of the EAP operations'

However, SunWater did receive a number of inquiries. These are listed as follows:

o An inquiry from an upstream landholder Mr Rodney Neil on Friday 7th

January. Mr Neil indicated that the werribone gauge was being reported as

falling whereas he was observing rises on his property. This was passed

onto the BoM Flood Warning Centre as it had a more immediate impact on

their modelling work. Peter Baddiley advised later the same day that it had

been a false alarm.

. An unknown upstream landholder contacted Peter Collett (Area Operations

Manager) on 7th January to complain that SunWater was causing the flood. lt

is noted that the operations at Beardmore Dam were maintaing a relatively

constant storage level in the dam'

o On lgth January Geoff White A/CEO of SunWater received representations

from Mr Howard Hobbs MP that landholders upsteam of Beardmore Dam

were worried about the impact of closing the (spillway) gates at Beardmore'

SunWater had been progressively closing the spillway gates at Beardmore

Dam from about 10th January through to the 17th January' This was in

accordance with the O&M Manual' A similar representation came via

Minister Robertson's office the same day on behalf of Mr Lloyd Hearth' Peter

Collett (Area Operations Manager) called Mr Hearth later the same day to

explain that Beardmore dam was passing all inflows as they occurred and

could not be impacting on flooding above the Barrackdale choke.
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Spillway gates are installed on Beardmore Dam for the purposes of maximising
the available storage volume whilst minimising upstream flood levels.

Beardmore Dam FSL is located near the top of the gates. When the spillway
gates at Beardmore Dam are in the closed position there is a 460mm6

freeboard between the top of the gates and FSL. The gates are operated in a
manner whereby the outflow is balanced with the inflow to maintain the
storage levelwithin a narrow band close to the FSL.

This manner of operating the gates is typical of SunWater's gated storages.
This means that the discharge from the dam is approximately equal to the

inflow. There is very little attenuation of flood peaks for dams with this mode of gate

operation as demonstrated in Figure 16-8.

Generally Beardmore Dam operated to expectations with very few issues recorded.

The few issues outlined below did not pose any risk to the safe operation of the dam:

. The mains power was cut for several days during the event from the Sth

January. The back-up generator was used to operate the spillway gates;

. On the 29th December 2010 the spillway gates had to be closed for a short

period of time to allow for the safe removal of the buoy line. This caused the

storage level to rise to about 0.2m above FSL for a short period. The buoys

had to be removed to ensure that they did not come lose and foul the gate

operations.

The total inflow into the dam over the period I December 201Q to 7 February 2011

was 6,678,000ML or 82 times the full storage volume of the dam.

ô SunWater Drawing 24278
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Figure 16-8 Beardmore Dam Inflow and Outflow (Dec 2010 - Feb 2011)

16.1.3.1 Gommunities that were affected

A number of communities along the Balonne River were severely affected by flooding

during December 2010 to January 201 1 period. The town of St George experienced

major flood levels during the event (refer Figure 16-9).
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16.1.3.2 Damage and response to damage

Beardmore dam suffered some erosion of the rock face on the right embankment

during the flood event. A full inspection of the dam has not yet been possible due to

continuing flows. The main dam structure is undamaged and performed well from a

dam safety perspective. Planning is underway to repair the erosion damage'

Repairs will be completed before the next wet season.

16.1.3.3 Gauging stations - affect on data collection

Figure 16-1 shows the location of gauging stations in the catchment.

The dam is located at the confluence of the Balonne and Mitchell rivers. The

predictive flood model, which provided the EEC and DDO with a fonruard look at likely

changes in inflow and gate adjustments over the next 24 hours for the dam relies on

data collected from a number of gauging stations. lt should be noted that most of

these stations are managed by DERM or other organisations.

During the event a number of issues were noted with the gauging station network.

These issues included:

o The recorded height at the Werribone gauging station exceeded the

published rating curve. The curve had to be extended to estimate flows in the

flood model. lf stream gauging information is available for higher flows from

this event the rating table will need to be extended by DERM and the flood

model updated;

o The Cotswold station on the Balonne River (upstream of Werribone) did not

report flows from the 2nd to 6th of January. This delayed the prediction of the

peak inflow at the dam. The peak could not be predicted until the Werribone

gauge peaked Refer to the discussion in section 16.1.3 above regarding

collaboration between SunWater's FOC and BoM;

o A natural restriction in the Balonne River, known locally as the Barrackdale

choke changed the flow relationship between Werribone gauging station and

Beardmore Dam at high flow rates. This impacted on the accuracy of the

flood modelling. lf information could be obtained on the storage-height

relationship and flow-height relationship then both the BoM and SunWater

flood models could be improved. Refer to the discussion in section 16.1.3

above regarding the Barrackdale Choke;

o The automatic storage level recorder at the dam was affected by local

drawdown conditions at high spillway discharge rates. This did not impact on

the dam operations but caused some confusion for those who were accessing

the data remotely for flood modelling such as the Bureau of Meteorology.

The operators made their decisions using the more reliable manual gauge

boards. BoM were made aware of the issue and data was provided to BoM

daily from the 3'd January to 1Oth January; and,

o The tailwater levels at Beardmore Dam are not available remotely. lf the

data were available it could improve the accuracy of BoM's flood modelling.
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SunWater's FOC staff were in regular contact with BoM staff to share data

and modelling predictions.

¡ For the period I December 2010 to 7 February 2011 SunWater's FOC used

the Beardmore Dam flood model to estimate the total volume passing the

major gauging stations and the dam. The following flow volumes were noted:

5,200,000 ML

5,900,000 ML

o Cotswold

o Werribone

o Beardmore Dam 6,700,000 ML

o St George 7,300,000 ML.

The volumes passing each of these gauges should be similar to each other

for this event. This discrepancy indicates a number of errors, probably in

rating tables. DERM and/or BoM may consider a review of this event with a

view to improving the overall accuracy.

16.1.3.4 Community inquiries
There was significant local interest, and in some cases concern about flood releases

from the dam. SunWater received approximalely 12 inquiries regarding water levels,

gate operations, flooding and flows at Beardmore Dam (refer section 2.1.1 of my

statement re provisions for 2417 emergency contact with SunWater through the call

centre).

16.1.3.5 Media Goverage

On 3 January 2011 ABC Online reported that Beardmore had a dam surveillance and

monitoring program undenruay which included monitoring the dam sensors and river

gauges.

16.1.3.6 Post Event Review

SunWater undertook a review of the event for Beardmore Dam. The findings are

included in the Beardmore Dam Emergency Event Report. The review found that:

. The EAP was generally adequate, however some updating is required to

reflect current reporting arrangements within SunWater. The amendments to

these documents are in progress;

. Some difficulties were experienced with continuity of telecommunication

networks. The potential introduction of NextG telecommunications, in

addition to land lines, is being investigated for email and internet access for

implementation before the next wet season;

¡ Site facilities for staff were found to be inadequate where staff were on duty

and isolated for prolonged periods. Planning is underway to move facilities to

higher ground for the next event;

. Expanding SunWater's use of an SMS messaging service to include

notification of nominated landholders in the EAP could streamline

communication of an EAP event. This option is under investigation and if
feasible will be implemented before the end of 2011;
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. Extend the spillway gate discharge table within the O&M Manual to include all

floods and recalibrate against recent events. The review and update to the

O&M Manual is in progress and will be completed before the next wet

season; and,

o The standby generator is inundated at high tailwater levels. Planning is

undenruay to relocate the standby generator above tailwater levels and will be

completed before the next wet season.

16.1.4 Local Disaster Management - sunwater Relationship

The Queensland Government District Disaster Management guidelines note that

District Disaster Management Groups (DDMG) in the Queensland disaster

management arrangements are established to provide a whole-of-government

planning and coordination capability to support local governments in disaster

management.T The Operational Planning Guidelines for Local Disaster Management

Groupss identifies the role of the LDMG during an event as coordination of support to

response agencies, reconnaissance and impact assessment, and provision of public

information.

The Beardmore Dam EAP is consistent with the State Emergency Management

framework described above and in section 7 of my statement. lt is premised on

SunWater operating and managing an emergency event at the dam and keeping the

LDMG informed. The construct of the EAP is based on the premise that the LDMG

will use the information on an event gathered from SunWater and others to assess,

determine and coordinate the actions of various agencies. SunWater does not

attempt to manage activities of other agencies elsewhere in the catchment

During this recent event the dam performed to expectations. The stream flows,

although significant, were not extreme in a dam safety sense. lf circumstances had

been more extreme or serious operational problems had been experienced,

SunWater staff would have given primacy to protection of life and safety of the dam.

The focus of SunWater staff should not be diverted from this priority. lt is for this

reason that SunWater supports the Queensland Government District Disaster

Management framework. ln the frame work is that SunWater provides the necessary

communications to LDMG who take the lead in provision of information to the public.

sunwater focuses on operating and managing the safety of the dam.

The model described above worked well for Beardmore dam both in the March 2010

event and recent events. The LDMG invited SunWater to attend each meeting of the

group and accepted reports from each agency. The LDMG then coordinated

7

http://www.disaster.qld.gov.au/publications/pdf/District%20Disaster%20Management%20Guid
elines.pdf

I

http://www.disaster.qld.gov.au/publications/pdf/Operational%20Planning%20Guidelineso/o20fo
ro/o2}Localo/o20Disaster% 20 Managem ent%20G rou ps. pdf
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responses and took a lead, through the Mayor, to provide consistent accurate and

relevant information to the public and media.

16.1.5 Previous flood events

The January event is ranked as the second largest flood through the dam since the

dam was constructed in 1972. The largest flood event occurred in March 2010.

16.1.6 Flood mitigation opportunities

The Condamine and Balone ROP specifies rules for the operation of Beardmore

Dam, including how releases are to be determined. Any alternative operating

arrangements are not possible under the current regulatory rules.

There is no flood mitigation storage in Beardmore dam. The only air space would be

if the dam was below the full supply level prior to an event'

The total inflow into the dam over the period 1 December 2010 to 7 February 2011

was 6,678,000ML or 82 times the full storage volume of the dam. Even if Beardmore

Dam had been emptied prior to 1 December, which would not be practical for the

reasons set out above in respect to compliance obligations, the dam would have

refilled by the 7th December 2010, and would have had no mitigating effect on further

inflow events. lt is unlikely that any flood mitigation benefit could be derived from the

current configuration of Beardmore Dam without a significant loss of water supply to

the local community.

AND I MAKE this solemn declaration conscientiously believing the same to be true

and by virtue of the provisions of the Oaths Act 1867.

Sworn and Declared at Brisbane )

this 28th day of April 2011 in the

presence of:

4stt¿z L/ztv
ffi/Solicitor/
Cffiions-
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Schedule 17: Coolmunda Dam

QUEEVSTAND TO WIT

l, ROBERT GERARD KEOGH, of c/- SunWater Limited (SunWater), Level 10, 179

Turbot Street, Brisbane in the State of Queensland do solemnly and sincerely

declare as follows:

17.1 Coolmunda
The first flood event at Coolmunda Dam during the recent wet season commenced

on 13th September 2010. This event concluded 4th October2010. A second event

ran from 16th October to 2l't October and a third event from 25th October to 28th

October. The final and largest event commenced 19th November 2010 and

concluded 16th January 2011. The total wet season inflow to the dam between 1

December 2010 and 7th February 2011 was 1.9 times the total storage volume of the

dam. The town of lnglewood experienced moderate flooding on three occasions.

17 .1.1 Overview

The Macintyre Brook catchment covers an area of approximately 4,193 km2. The

Macintyre Brook catchment is a sub-catchment of the Border Rivers region of

Queensland and New South Wales and lies within the northern region of the Murray-

Darling Basin

The Macintyre Brook Water Supply Scheme (MBWSS) is located in South East

Queensland, with the nearest town being lnglewood. lts main features are

Coolmunda Dam and Greenup, lnglewood, Whetstone and Ben Dor Weirs. The

scheme was designed to supply surface water for irrigation, industry and towns.

The State of Queensland, represented by DERM is holder of the Resource

Operations Licence for the Border Rivers Water Supply Scheme, which is

immediately downstream of the MBWSS. DERM own an allocation of 6400ML which

is a bulk supply from the MBWSS for the Border Rivers Water Supply Scheme.

Coolmunda Dam forms the headworks of the Macintyre Brook Water Supply

Scheme. lt is located at AMTD 77.$km on the Macintyre Brook, approximately 14 km

East of lnglewood halfiruay between Wan¡vick and Goondiwindi in South East

Queensland. lt has a catchment area of 1,746km2'.

A comprehensive risk assessment of Coolmunda Dam (November 2009) has

concluded that the dam needs to be upgraded to meet modern engineering

standards. Although the dam can safely pass rare events (up to about I in 7,000

year AEP), it has been recommended that an upgrade of the dam be implemented

by:

. The addition of filters to the short homogeneous section at the right hand end

of the embankment; 
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. The addition of filters over the top of the core over the main embankment;

¡ The addition of filters at the interface with the spillway walls and the fuse-plug

separation wall; and,

. The extension of the crest control wall of the fuse-plug auxiliary spillway to the

left abutment.

A copy of the Comprehensive Risk Assessment for Coolmunda Dam can be provided

upon request.

A final decision on this upgrade project has not yet been made (refer to paragraph

6.2.3 of the statement). SunWater finalised its comprehensive risk assessment

(CRA) program across its portfolio in 2010. The SunWater Board will consider the

recommendations of each CRA and finalise the dam safety upgrade program during

2011.
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The management of the dam is documented in a number of regulatory dam safety

documents including:

. The Coolmunda Dam Operations and Maintenance Manual

. Coolmunda Dam: Standing Operating Procedures

o Emergency Action Plan: Coolmunda Dam

o Coolmunda Dam: Data Book Part 1 - Text

. Coolmunda Dam: Data Book Part.2 - Drawings

. Coolmunda Dam: Dam Safety Review (June 2000)

tn an emergency situation the procedures in the Emergency Action Plan take

precedence.

17.1.1.1 Type

Coolmunda Dam is an 18 m high central core zoned-earth and rockfill dam, owned

and operated by SunWater. The dam is located in the Goondiwindi Regional Council

area, approximately 13 km east of lnglewood. The Coolmunda Dam main dam wall

is 2,286 m long across the crest. The dam spillway is a Radial gate controlled ogee

crest with 7 radial gates (12.8m wide x 9.6m high).

Table l7-1 Coolmunda Dam Details

Type of dam

Length across crest

Height above foundation 18 m

Dam crest level

Full Supply Level FSL

Lowest drawdown

Spillway type

Spillway crest length

Full Spillway width

Max design discharge

Max discharge with fuse
plug in place

Zoned earth and rock fill

2286 m

316.66 m AHD

314.07 m AHD

311.15 m AHD

Ogee type concrete with 7 automatic,

counter-balanced, radial gates

89.6 m

107 m

6 850 m3/s lthrough gates only)

9210 m3/s (EL 316.66 m AHD)
overtopped, but with fuse Plug in

place

8:1323724 1|1ZC 4of19



Fuse Plug EL

Storage caPacitY/area at

FSL

Catchment area

Outlet Works descriPtion

Average annual rainfall

Period of construction

315.45

69,061 ML

1746 kmz

11915 mm diameter steel PiPe with

915 dia guard valve and 762 diameter

cone disPersion valveand 1 /305mm

diameter bYPass PiPe with gated

guard valve and cone dispersion valve

610 mm

1 963-1 968

17.1.1.2 PurPose

The foreword of the Border Rivers Resource operations Plan (ROP) notes that:

The imptementation phase of the water resource planning process will bring

water users an unprecedented level of confidence and flexibility ' ' '

This resource operations plan provides for operating rules and management

arrangements for supplemented water in the Macintyre Brook Water Supply

SchemeandtheBorderRiyersWaterSupplyScheme

The main purpose of the dam is to store and to supply water for downstream

irrigators, industry and the town of lnglewood down to Ben Dor Weir and to provide

bulk water supply to Dumaresq River

ln 2009-10 the Macintyre Brook Water Supply Scheme supplied 13,300ML to

agricultural users, industry and towns

The operation of the Coolmunda Dam must meet the following criterial:

L The coolmunda Dam and all associated structures, facilities' and

includedlandareaareoperated,monitored,andmaintainedin
accordance with the approved dam safety documents, generally

acceptedengineeringandwatermanagementpractices,SunWater
policiesandstandards,andallapplicablelegislatedrequirements.

2'WaterreleasesfromCoolmundaDammustbescheduledto
åårórv *iff, the Résource operating License. fRgLL for the

lr¡ä.inívr" Brook water supply scheme, sunwater's customer

Chartei and Customer Supply Agreements'

1 Coolmunda Dam O&M Manual

B:1323724-1 I{ZC 5 of 19



17.1.1.3 Spillway Gate Operations
Coolmunda Dam has seven counten¡reighted radial gates on the spillway. The gates

open and close automatically with the rise and fall of upstream water levels. They are

progressively and sequentially opened to pass flood waters and close in reverse

order towards the end of an event. Each gate has two opposing and balanced

countenrueights. One counterweight is trying to open the gate whilst the other trying

to close the gate. When the storage level rises water enters a chamber around the

closing counterweight. The buoyancy reduces the closing force allowing the gate to
open.

There are a number of backup systems to ensure that the gates open. lf the gates

fail to operate automatically through the primary pipe and weir system there is a
secondary weir system to force automatic operation. There is also a float connected

to the top of each gate to force the gate open if water rises to that level. lf the gates

do not open automatically then the gates can be operated in a manual mode by

pumping water into the float chambers.

Spillway gates are installed on Goolmunda Dam to maximise the available
storage volume whilst minimising upstream flood levels. At Goolmunda Dam

the FSL is located near the top of the gates. The gates are operated in a

manner whereby the outflow is balanced with the inflow to maintain the
storage level within a narrow band close to the FSL. This arrangement is
typical of SunWater's gated storages. This means that the discharge from the
dam is approximately equalto the inflow.

Whether operating in automatic or manual mode, the O&M Manual in section 2.5.2

defines the gate opening sequence as a function of storage level. The first gate

opening commences when the storage level is 0.1meters above FSL. Each 0.06

meter rise in storage triggers the next gate opening, up to step I 1. Thereafter each
gate step is triggered by a rise of 0.03 metres.

The O&M Manual notes that gate openings are designed to satisfy three

requirements. Firstly the storage level must not be allowed to rise above 315.14

(0.3m below fuse plug) if preventable: Secondly the rate of outflow is not to exceed

the rate of inflow: Finally flow over the spillway should be symmetrical about the

centreline of the spillway. To achieve this gates are opened symmetrically from the

centre gate.

When the spillway gates at Coolmunda Dam are in the closed position there is a
600mm freeboard between the top of the gates and FSL. There is approximately
13,000ML of storage in this freeboard zone. The freeboard provides a small margin

of error that might provide some time to rectify a fault in the event of a gate

malfunction and prevent gate overtopping from wave action. At an inflow of 700m3/s

the storage would rise 600mm in just 5.3 hours if the gates failed to open.

Overtopping of the gates could result in damage to the gates and pose a dam safety

risk. There is no flood mitigation storage available above FSL.
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17.1.2 Implementation of System Operations Plans lor 2010'11 Wet

Season

17.1.2.1 Pre-wet season EAP reviews/training

SunWater routinely reviews and updates emergency procedures and ensures staff

are adequately trained in these procedures. Prior to the 2010-11 wet season the

following preparations were made for Coolmunda Dam:

. The EAP was reviewed as part of a comprehensive inspection on 22"d to
26th November 2010. The inspection team was led by Peter Richardson

(Chief Design Engineer)(RPEO). Other members of the team were Mal

Halwala Principal Engineer Dam Safety)(RPEQ), Chris Kuenne (Senior

Mechanical Engineer), and Ross Mewett (Asset Engineer). The following

operations and maintenance staff were involved in the inspection: John Eaton

(Technical Officer), Nev Cole (Storage Supervisor), Doug Rabbitt

(Operator/Maintainer), and Nev Johnston (Electrician). The inspection team

confirmed that the current version of the EAP was available at the dam. The

team conducted an emergency exercise to test the operators knowledge and

understanding of the EAP. The team considered whether or not the

instructions were adequate and, through the exercise, confirmed that the

instructions were understood by the dam staff. The findings of the review

were documented in the Drafl Coolmunda Dam Five Yearly Comprehensive

Dam Safety lnspection Report 22-26 November 2010 (page 12)2. The team

concluded that, with the exception of the environment group in Brisbane, the

instructions were adequate and understood. The environment group does not

have a role in flood scenarios. The environment group awareness is being

rectified with training. lt was noted that changes were required to the EAP to

reflect the changes to SunWater's business structure in 2010. These

changes were addressed in the supplementary notice issued by the Principal

Engineer Dam Safety (PEDS) described below;

. The notification and emergency communication list (EAP section 3) was

revised and reissued on 14 December 2010. The notification and emergency

communication list was issued as a controlled document to the distribution list

(Section 1, page 2 of 3 of the EAP). A transmittal advice was issued with

each controlled copy. The transmittal advice included instructions for

updating the EAP;

. A supplementary notice for the EAP was issued in October 2010 by the

Principal Engineer Dam Safety (Mal Halwala). The notice was principally

designed to address changes to the roles and responsibilities that occurred as

part of an internal reorganisation within SunWater. The notice was based on

the Tinaroo Falls Dam EAP that had been updated to lssue 3 and was to be

used as the template for lssue 3 for all SunWater dams. The supplementary

' At the time of writing this statement the report was undergoing final review and had not been

finalised.
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notice was issued by email on 29 October 2010 to all of the Area Operations

Managers and Service Managers who all fulfil the role of EEC for the dams in

their respective areas;

o Refresher training on EAP roles and responsibilities was provided to

operators and dam duty officers in June 2010 prior to the wet season' No

records are available for this training; and,

¡ The comprehensive (5-yearly) inspection was undertaken on 22nd to 26th

November 2010 by a multidisciplinary engineering inspection team' The dam

was found to be in a satisfactory condit¡on. The inspection team was led by

Peter Richardson (Chief Design Engineer)(RPEO)' Other members of the

team were Mal Halwala Principal Engineer Dam Safety)(RPEQ), Chris

Kuenne (Senior Mechanical Engineer), and Ross Mewett (Asset Engineer)'

The following operations and maintenance staff were involved in the

inspection: John Eaton (Technical officer, Nev Cole (storage supervisor),

Doug Rabbitt (Operator/Maintainer, and Nev Johnston (Electrician). The

findings of the inspection are documented in the Draft Coolmunda Dam Five

Yearly Comprehensive Dam Safety lnspection Report 22-26 November 2010

(page 12)3.

17.1.2.2 Emergency Preparedness/Actions/Redundancy/ back up

systems

The O&M Manual outlines the required maintenance plans for Coolmunda Dam' The

live maintenance schedules and work instructions are obtained from sunwater's

SAP system. This means that work orders for maintenance, document revisions and

other activities such as emergency preparations are automatically generated by the

sAP system on a monthly basis This creates a controlled document trail that

requires actioning and closing out. A work order is issued for each scheduled or

corrective maintenance item (refer Figure 17-2 for sample work order header)' The

work orders are issued to the appropriate supervisor. scheduled maintenance items

would include such items as:

o l2mCondition Monitoring Radial Gatesa

o 12m Condition Monitoring Gantry Crane

o 12m safety Equipment External servicing coolmunda Dam

. 3m Safety EquiPment lnsPection

o 1m Dam Surveillance & Routine tasks

r 3 m Condition Monitoring Outlet Works Coolmunda Dam

3 At the time of writing this statement the report was undergoing final review and had not been

finalised.

a 1M denotes a monthly frequency, 2M every 2 months, 3M quarterly etc
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A detailed work instruction is issued with each work order. Each work instruction

includes a detailed check list of tasks to be performed to complete the work order

Refer Figure 17-3 for sample extract from completed work instruction.

Once the work on an order and in an instruction has been competed it is signed off

as complete, dated and verified by the supervisor (refer Figure 17-4)

SunWater

PMOl-Preventive - Day to Day Work Order 5103438

Ptinted B!: NEVMÀNR On; 23,01,2o10 lagc: f Original

Job Descrìption: MAB-l2M-Cond Mon-Radial Gale l-Coolmunda
Work Instructìon:

(sPII,L¡tAv )
Funclional Locatlon: MAB-COOLSPWv-GTqI
Equípment:
Locatíon:
General Location IST ON LEFT LOOKING D/S
Plønner: 310 Toowoombø Pluner
PriorilJ: SPriorìlyí1lmonth

Nolifîcalions:
I 0121403 M AB-[2M-Cond Mon-Radial Gatc 7 -Cool¡nunilø

Figure 17'2 Sample Work Order Header

3100 WS Toowoomba

REL CSER MSCP NMAT PRC SETC

REGALATINGGATE 01

al:

Main worÈ center:
Stotus:

MAB-COObSPWv-GTq1

Figure 17-3 Sample of Work lnstruction for Work Order 5101612
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DESCRIPT]ON INSERT

(/or I )

DATE

cooL SPWY I Coolmunda Dam - Radlal Gate 3

rrr ru liiilÊft iììico-øe,0ff:eJvx,î Applles to each Radial Gate when scheduled

1
RAOIAL OAÎES IT.¡SPCCT CO¡IDITION OF STEELWORK AND JOINTS FOR

ôeienronnrloN, LoosE coNNEcrloNs, DAMAGE' ETc +/*
2

RÄDIAL GATES

3 GATE COÑTROL AND
COUNTERWEIGHT SYSIËi4S

WHI IE I NSPECTI NG THE UPSTREAM SKI N PLATE' C-HECK

uÑironuirv oF cATE MoVEMENT; cHEcK Holsr RoPES'

PULLEYS AND VARIABLE COUNTERWEIGHTS FOR

FREEDOM OF MOVEMENT.

4. GATE CONTROL ANO
COUNTERWEI6I-fT SYSTEMS

-tnspecr 

conDlrtoN oF wlRE RoPEs AND FlrTlNcs FoR

òeinronnrtoN oR DAMAGE. cREASE lF REoulRED.

5. GAÎE CONTROL AND
COU¡fÍERWEIGHf SYSTEMS

ISPCCT õOUDITION OF MOVABLE CONTROL WEIRS FOR

óÊÍEnronmoN oR DAMAGE. cHEcK FoR FREEDoM oF
MOVEMENT.
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COMPIJETION INFORMATTON

Please complete the attached work
issues
and any additlonal informabion aE
comments sectlon.

insÈructions and record all non-conformanceg,

the end of these instructions in the additiona

.Iob CorrrpleLed By :

Supervisor Veri f ication :

Data Ëntry Completed :

Figure 17-4 Sample Work Order Completion

Emergency preparations prior to the wet season as required under the O&M Manual

included:

o Functional testing of spillway gates and emergency pump as evidenced by
workorders 5103438, 5103969, 51051 76, 5107046, 5107049, 5107948, and
51 08733;

¡ Testing and servicing of the standby diesel generator;

. Filling of all fuel stores;

o Testing of communication equipment;

o Testing of portable equipment and instruments; and

. Checking of operations of gauging stations.

Section 5 of the Coolmunda Dam EAP describes emergency identification, evaluation

and actions for a number of emergency scenarios. Scenario 1: Flood Operations

was relevant for this event. During flood events the EAP stipulates that the dam will

be continuously manned and the emergency controlled from the regional office. The

EAP identifies the roles for the dam duty officer (DDO) and emergency event

coordinator (EEC), however, in all cases the EAP identifies that the O&M Manual and

SOPs are to be followed. Within section 5 of the EAP actions for a number of stage

or alert levels are defined. The alert levels are defined by certain storage levels.

The first alert level is noted as normal flood operafions where the reservoir reaches

EL314.00m (0.07m below FSL), approaching FSL. This level is largelya preparatory

stage with communication between the DDO, EEC and standby officers. Backup

systems are checked.

The next alert level is noted in the EAP as flood operations stage L The EAP

defines Stage 1 flood operations to commence when the reservoir reaches EL

314.07m (FSL) up to 314.17m. This level is transitionary if the storage is rising and

marks the beginning of gate operations. At this stage the EEC provides notification to

the LDMG and downstream irrigators. The communication with parties other than

LDMG is by agreement to ensure rapid response at the commencement of an event
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The next alert level in the EAp is flood operations stage 2. This stage is triggered at

314.17m. The DDos main focus at this stage at the dam is the operation of the

spillway gate in accordance with the O&M Manual, and dam surveillance'

The Coolmunda Dam EAP is consistent with the State Emergency Management

framework described in section 7 of my statement. lt is premised on SunWater

operating and managing an emergency event at the dam and keeping the

LDMG informed. The construct of the EAP is based on the LDMG using the

information on an event gathered from SunWater and others to assess'

determine and coordinate the actions of various agencies. sunwater does not

attempt to manage activities of other agencies elsewhere in the catchment'

The first flood event at coolmunda Dam during the recent wet season commenced

on 13th September 2010. This event concluded 4th October2010. A second event

ran from 16th october to 21"t october and a third event from 25th october to 28th

October. The final and largest event commenced 21"t November 2010 and

concluded 16th January 2011. This statement will deal largely with the latter and

largest event from 2fi November 2010 to 16th January 2011. During this period

there were a number of distinct peak inflows and discharges as evidenced by Figure

17-5.

17.1.9 Outline of flood event 201012011

Figure 17-S ouflines the estimated inflows and outflows from the dam for the period 1

December 2010 to 7 February 2011 inclusive. The peak inflow was estimated at

over 700m3/s.

Water spilled from the spillway gates (a spillway discharge event) on several

occasions from November through to January. Many of the events were only small

events (less than 1OOm3/s) and short duration. These small events would have been

largely contained within the banks of Macintyre Brook with little or no impact. There

were three significant events with peaks ¡n 28th December 2O1O,6th January 2011,

and 11,n January. The peak discharge from the dam for these events is estimated at

300m3/s, 600m37s, and 675m3/s respectively. These appear as the three large peaks

in Figure 17-5.

SunWater provided updates to the contacts identified in the EAP on numerous

occasions during the event. These communications are logged in the Coolmunda

Dam Flood Event Report and in the communication logs and diaries of various

members of staff. sunwater formally notified or updated disaster management

contacts via phone on the following occasions:

o 27112110 @ 1430 DDMG

¡ 27112110 @2130 downstream landholders

o O3lO1111 @ 1730 EAP communications list with an update5

u EAp communications list refers to the full list of parties to be notified in section 3 of the EAP
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. 06101111 @2130 lnglewood Police

. 06101111 @2230lnglewood Police

. 06101111 @2330lnglewood Police

o 07101111 @ 0900 EAP communications list with an update

. 11101111 @ 0939 DDMG

o 11101111 @ 1600 EAP communications list with an update

. 12101111 0930 EAP communications list with an update

I note that the Commission has requested an account of communications with the

State Emergency Service (SES) in respect to Coolmunda Dam. The Coolmunda

Dam EAP notification and emergency communication list (section 3 of the EAP)

includes the SES local controller at Goondiwindi. The EAP communications log

confirms that the SES local controller was contacted and updated as per the list

above where it is noted that the EAP communications list had been contacted or

updated.

Spillway gates are installed on Coolmunda Dam to maximise the available storage

volume whilst minimising upstream flood levels. At Coolmunda Dam the FSL is

located near the top of the gates. When the spillway gates at Coolmunda Dam are in

the closed position there is a 600mm freeboard between the top of the gates and

FSL. The gates are operated in a manner whereby the outflow is balanced with the

inflow to maintain the storage level within a narrow band close to the FSL. This

arrangement is typical of SunWater's gated storages. This means that the discharge

from the dam is approximately equal to the inflow. There is very little attenuation of

flood peaks for dams with this mode of gate operation as demonstrated in Figure

17-5.

The spillway gates on Coolmunda Dam are designed to operate in an automatic

mode utilising a float system. However, during this event the dam was staffed on a

24hour basis as stipulated in the EAP. On 11th January 2011 Staff noted some

debris was blocking the intake to the gate operating system which meant that the

automatic gate opening system was not operating correctly ln response to this risk

and in accordance with the O&M Manual staff suspended the automatic operations.

The gates were operated in accordance with the O&M manual in a manual mode'

This is noted in both the dam log and record of communication in the Coolmunda

Dam Flood Event Report for both 11th and 12th January. Section 17'1'1.3 above

outlines the manual operation of the spillway gates.

Although there was no threat to the safe performance of the dam, investigations are

undenruay to improve the system to prevent a repeat of the problem in future events.

These investigations are being conducted by engineering staff and entail a review of

the system design. lt is anticipated that these investigations will be completed during

2011.

The total inflow into the dam over the period I December 2010 to 7 February 2011

was 130,000ML or 1.9 times the full storage volume of the dam.
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Figure 17-5 Coolmunda Dam lnflow and outflow (Dec 2010 - Feb 2011)

Figure 17-6 plots the recorded tailwater level of the dam forthe period 1 December

2010 to 7 February 2011 inclusive. The plot also shows the flood classification

levels6. The January event was reported as a major flood'

Coolmunda Tailwater' Recorded Levels

29t1212010 510112011 120112011

Date & Time

Figure 17-6 Goolmunda Dam Recorded Tailwater Flood Levels

6 www.bom.gov.au
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17.1.3.1 Gommunities that were effected

The town of lnglewood was affected by flooding during December 2010 to January

2011. The flood flows at lnglewood reached moderate flood levels on three

occasions (refer Figure 17-7). lt is noted that the flows at lnglewood were

significantly larger thãn the flows at Coolmunda Dam (refer Figure 17-8)' The total

flow at lnglewood over the period 1 December 2010 to 7 February 2011 was

32o,O0oML or 2.5 times the estimated inflow into coolmunda Dam' This indicates

that significant inflows were generated from those parts of the catchment not

controlled bY Coolmunda dam.

The Coolmunda Dam log notes that on the 2nd January 2011 there was a boating

accident on the lake behind coolmunda Dam. Police notified sunwater staff that a

boat had sunk 100m from the boat ramp. This did not impact on gate operations'

lnglewood - Recorded Levels
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!

Minor

I
llr l-v' J\ \ \f¡ I \ \À.

\-

100

I z.o

E

= 
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0.0 *-
1t1212010

2022011
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Date & Time

FigurelT.TRecordedRiverHeightsat|nglewood1Dec2010to7Feb20'11
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Figure l7-8 Relative s¡ze of Flood Event at Coolmunda Dam to River Flows at

Inglewood

17.1.3.2 Damage and response to damage

There was no significant flood damage to Coolmunda dam. The main dam structure

is undamaged and performed wellfrom a dam safety perspective.

17.1.3.3 Gauging stations - effect on data collection

Figure 17-1 shows the location of gauging stations in the catchment. The key

stations remained available through the BoM web page for most of the event. The

Barongarook station failed from about 18 January to 1 February, however this did not

impact on operations.

17.1.3.4 Community inquiries
SunWater received a small number of inquiries regarding water levels and flows in

the Macintyre Brook. Those inquiries were answered by SunWater staff on an

ongoing basis during the event Dam (refer section 2.1.1 of my statement re

provisions for 2417 emergency contact with SunWater through the call centre).

17.1.3.5 Media Goverage

There were no specific reports about Coolmunda Dam.

17.1.3.6 Post Event Review

SunWater undertook a review of the event for Coolmunda Dam. This review took the

form of a memo from the Area Operations Manager. The review found that:
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. The EAP was generally adequate, however some updating is required to

reflect current SunWater internal reporting arrangements. The amendments

to these documents are in Progress;

. A review of the gate opening sequence specified in the O&M Manual is

required to clarify some instructions on initial gate openings for small events.

A review of the O&M Manual is in progress and will be completed before the

next wet season.

o The review of the design of the intake arrangement into the float operating

system to avoid debris blockages will be scheduled for completion before the

next wet season.

o Expanding SunWater's use of an SMS messaging service to include

notification of nominated landholders in the EAP could streamline

communication of an EAP event. This option is under investigation and if

feasible will be implemented before the end of 2011'

17.1.4 Local Disaster Management sunwater Relationship

The eueensland Government District Disaster Management guidelines note that

District Disaster Management Groups (DDMG) in the Queensland disaster

management arrangements are established to provide a whole-of-government

planning and coordination capability to support local governments in disaster

management.T The Operational Planning Guidelines for Local Disaster Management

Groupss identifies the role of the LDMG during an event as coordination of support to

response agencies, reconnaissance and impact assessment, and provision of public

information.

The Coolmunda Dam EAP is consistent with the State Emergency Management

framework described above and in section 7 of my statement. lt is premised on

sunwater operating and managing an emergency event at the dam and keeping the

LDMG informed. The construct of the EAP is based on the premise that the LDMG

will use the information on an event gathered from SunWater and others to assess,

determine and coordinate the actions of various agencies. SunWater does not

attempt to manage activities of other agencies elsewhere in the catchment

During this recent event the dam performed to expectations. The stream flows,

although significant, were not extreme in a dam safety sense. lf circumstances had

been more extreme or serious operational problems had been experienced,

SunWater staff would have given primacy to protection of life and safety of the dam'

The focus of SunWater staff should not be diverted from this priority. lt is for this

http://www.disaster.qld.gov.au/publications/pdf/District%20Disaster%20Management%20Guid
elines.pdf

I

http://www.disaster.qld.gov.au/publications/pdf/Operational%20Planning%20Guidelineso/o20fo
ro/o2}Local%20 D isaster%20Ma nagem ent%20Grou ps. pdf
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reason that SunWater supports the Queensland Government District Disaster

Management framework. ln the frame work SunWater provides the necessary

commun¡cations to LDMG who take the lead in provision of information to the public'

sunwater focuses on operating and managing the safety of the dam'

The model described above was not as mature for the Coolmunda Dam as it could

be with respect to the relationship with sunwater. The relationship functioned on an

,,as-needs" enquiry basis. The LDMG had not included sunwater in formal

operational meetings of the group.

sunwater regional staff (service Managers) have been instructed to make contact

with LDMGs in their areas with the aim of improving communications and requesting

that SunWater is invited to participate in LDMG meetings during future flood events'

17.1.5 Previous flood events

The February event is ranked as the sixth largest flood through the dam since it was

constructed in 1968.

Table 17-2 Coolmunda Dam - Ranking of Historic Flood Events

FSL 314.07 m

tÞte
Peak Heisht

EL Above Crest

1 Feb76 314.92 0.85

2 Feú7'l 314.6
3 Apr€B 314.51

4 Jul-84 314.36

5 May-83 314.ß
6 Jan-11 314.36

7 Sep-78 314.p
8 Mar-75 314.31

9 -Mar-82
314.30

10 FeÞ84 314.25

ñTõ¡Tffi_d-
6 Jan-1 1 314.36

17.1.6 Flood mitigation opportun¡ties

The Border Rivers ROP specifies rules for the operation of coolmunda Dam'

including how releases are to be determined. Any alternative operating

arrangements are not possible under the current regulatory rules' SunWater used

the flood model for coolmunda Dam to evaluate how the dam might operate to

mitigate flood events.

There is no flood mitigation storage in Coolmunda dam. The only air space would be

if the dam was below the full supply level prior to an event'

Figure 17-9 shows the scenario of the actual inflows from 1 December 2010 if the

damhadbeenemptyasatlDecember2}l};howeverthiswouldnotbepracticalfor
the reason of compiiance set out above. lt is noted that the peak discharge under
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this scenario would have been similar to the actual event, although the number of
peaks would have been reduced.

As Coolmunda Dam has spillway gates, it is conceivable that the dam could be

operated in an active flood mitigation mode. Time constraints have not permitted any

evaluation of possible scenarios. However, this would require changes to the

regulatory rules. Moreover, it is unlikely that any flood mitigation benefit could be

derived from the current configuration of Coolmunda Dam without a significant loss of

water supply to the local community.
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Figure 17-9 Goolmunda Dam Simulated Behaviour if empty on 1 December 2010

8:1323724 1l(ZC 18 of 19





















http://www.bom.gov.au
http://www.bom.gov.au

















