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12 January 2011

Mr. Barry Pennten

CEQ, S8EQ Water Grid Manager -
‘PO Box 16205

City East QLD 4002

Dear Barry,

This letter report:
« presents my final ﬂndings on a raview of the operation of Wivenhoe Dam (Including controlied
. releases) for compliance against the Flood Miigalion Mahual for the perlod 12 December
2010 to date (Flood Event), and;

+ provides advice on the prudence and appropriateness of the declsions and actions taken
durlng the Flood Event regarding the oparation of Wivenhoe Dam In lHght of the Flood .
Mitigation Mahual's requiraments and the clrcumstances of the Fiood Event,

The report follows on from my preliminary report sent to you earlfer today. The findings and advice are
provided on the basls of informatioh provided by SEQ Water Grid Manager which comprised the Flood |
Mitigation Manual and Technical Situatlon Reports. The latter wate dally (sometimes twice dally)
reports for the subject period. They gave a log of rainfall over the dam catchments and the
-downstream river {Lockyer Gk, and Bremer R.} catchments; inflows fo Somerset and Wivenhos Dams;
storage levels; releasas from the dams; detalls of the qperallon of gates and other outlets {gate
. openings/discharges); proposad changes in operating strategles and Impacts on the various access
crossings downstream of Wivenhoe Dam. In reviewing the Technical Sltuafion Reports, | prepared a
spreadsheet (see separate attachment of Excel spreadshest Tech Reports — Summary, summarising -
the reports so that a timeling of the Flood Event could be seen at a glance. ‘This provided a good
overview of the Flood Event as it unfoldéd and showed what information may or may not have besn
included In a particular report, The Queenstand Dirastor Dam Safely (Water Supply) informed me that
the Flood Operatlon Logs contaln much more detallad Information including detafls of the:
‘communications that were carrled out and some of thé more detalled information that Is net
necessarily Included in the Technical SHuation Reports, | have besh provided wilh a draft of the
"Protocol for the Cormmunication of Flooding Information for the Brishane River Calchment — Including
Floodwater Releases from Wivenhoe and Somersef Dams” developed i Octobet/November last year
and currently being used, The Technical Situation Reporls appear to have been an cutcome of that

Protocol,

The various requirements and required acllons detalled In the Ffood Mltfgatton Manual are
summarised In the Table given in Attachment A, The Table also gives my commants (where
appropriate) on whether thers Is evidance from the Information presented to me, that there Is
satisfactory campliance with these requirements and actions,

The main aspects of the Flood Mitigation Manual are the various. sirategles for operating Wivenhos
Dam and Somerset Dam as well.as a number of requirements relating to flood operations personnel,
fiood preparedness and flood fraining.
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At Wivenhoe Dam there are four maln sfrategles for operating the dam (W1 to W4) and al Dam there
are thras (S1 10 88), These stralegles are hlerarchical and are based on a number of flood objectives,
These in descending order of Importandée, are: : .

Ensure the structural safely of the dams; -

Provide oplimum protection of urbanised areas from Inundation;

Minimise distuption-to rural life In the valleys of the Brisbane and Stanley Rivers;

Retaln the storage at Full Supply Level (FSL) at the concluston of the Flood Event, and,
Minimise impacts {o riparian flora and fauna during the drain down phase of fhe'Flood Event,

Normal procedures requlrs a return to FSLwithin 7 days of the flood event peak passing through the
dams 80 that the potential effects 9f closely spaced Flood Events can be aliowed for, -

It s apparent from the Technloal Situation Reports that emphasls has been given to communloating
changes In flood operatlons sirategles with local authoritles and the Bureau of Meteorology (BOM),

. Untll the last day or so, Wivenhos Dam has bsen balow EL74.0 and accordingly, would be operating
under Strategy W1 L.e. make releases such that bridges downstream of the dam do not have to be
closed prematurely, For a few days at the end of December and-for the last day or so before
yasterday’s blg rise, Strategy W2 would be In place (restraln releases from Wivenhos Dam such that
Brisbane River flows are maintained within the upper limit of non-damaging floods at Lowood (3,600
m3{s)). At varlous thmes during the Flood Event some of the downstream bridges have been closed.

. However, it Is evident that action has been taken to vary dam releases such that varlous bridges could
be re-openad as sooh as possible. This appears fo have been done in accordance with the flood
operaling strategles. The operations then moved onto Strategy W4 when the storage In Wivenhoe
Dam reached about EL 73.5 (before the W4 trigger level of EL 74} when yesterday's heavy raln came
on and It was assessed that there was a chanca that the first (central) fuse plug could be friggered. It
was then a malter of Juggling the radial gate openings in an attempt to clrcumvent any fuse plug
trigoering, A graph of storage levels for Wivenhoe and Somerset Dams (from Information taken from
the Technical Slfuation Reports) showing the limlts for the various Wivenhoe Dam flood strategles Is
glven In Attachment A. It is apparent from this graph, that the appropriate flood operation strategles
were adopted. The Technical Situation Reports Indlcate that proposed changes In strategy were
appropriately communicated with appropriate aulhorlties in accordance with the hew Communieation

Protocol. ' :

Summary:

Thi Technlcal Sltuation Repotts comply with the requiremants of the new Communleation Protocol:
Howsver, | feel that thers could be more conslstency in the informatlon presented. There seem lo be
gaps In Information presented such as storage levels (see spreadshest and graph In Attachment A), it
would ba useful to speclfy the minimum Information required to be presented In the Technioal Situation
Repoits (storage levels, Inflows, recent/current ralnfall, forecast rainfall, releases from darns,
estimated flows from downstream tilbutarles, ourrent flood operating strategy for each dam and -
proposed change In strategy, gate and ragulator operafions, state of downstream road orossings etc),
“Most of the minimum Information Is already given, but nof In a conslstent manner, As a means of
reviewlng processes followed during a flood, it would be useful to present a imeline of the flood event
showlng graphs of storage levels and other data that can be easlly presented in a graphical manner,

[ am informed by the Queensland Director Dam Safely (Water Supply) that the varlous requiremants -
of the Fload Mitigation Manual retating to requirements for flood opsrations personnel, flood
preparadness and flood {ralning have been adhered to, There are a number of other requirements
however, that | am hot able to say whether they were satisfled as | had insufficlent Informatlion, These
requirements (see Table In Altachment A} should be sublect to a separate audit, '

It appears to me that the decision fo Implement Strategy W4 was a prudent one, While it would cause
some damage in the Brishane River downstream, Its Implementatlon, consideting forecast rainfalls
and projected flows In Lockyer Ck. And the Bremer River, would alfow raduction of the storage levelin

. & + » 9

P ———rvus

CAbocumenls and Selingstvmbilocal Ssllings\Tamporary Interns! Flles\OLKG166\Brian Coopor - Anal rapori.docy

110




 brlan cooper consulting

Wivenhoe Dam, This reduction In storage level would hopefully provide a sufficlent buffer that would
minimise fhe chance of a fuse plug tragering In the auxillary spliiway, Trlggering of the flrst {central)
fuse piug would cause a sudden Increass of flow of some 2,000m%/s from Wivenhoe Dam, This

increase in flow would oause slghifioantly more flooding in the lowst Brisbane River than that caussd

by early Implementation of Strategy W4,

Conciusions: - - .

The strategles as set oul in the Flood Mitigation Manual have been followsd, alowing for the discretion
glven to making vartatlons In order to maximise flood mifigation effacts.  The aclions 1aken ant
daclstons mads during the Flood Event appear fo have bsen prudent and appropriate In the context of
the avallable knowledge avaliable fo those responsible for flood operatlons and the way events
unfolded, _
There are a number of requirements where there was insufficlent thme glven the urgenoy of thls
review, to source the necessary Informatlon for me to demonsirate compliance. However, satlstaction
or otheiwlse of these requirements would have had littls Impact on the operation of the two dams
during this particular Flood Event, Itis Intended that they be audifed when time pemits, after the

- Flood Event, . ‘
There are aspscis of the Technical Situation Reports that could be Improved and these have.beet
discussed above. - : '

-Regards,

.
0

Brian Cooper

gp—
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Action Requiremsnts extracted from the Flood Mitigation Manual:

ATTACHMENT A

Actlon ) " L Comment
The Flood Mitlgaflon Manual contains the operafional procédures for Wivenhoe | Appears to'have
Dam and Somerset Dam for the purposes of flood mitigation and must be used | been done
for the operation of the dams during flood events. ) :
Sufficient numbers of sultably quallfied personnel are avallable to operate the Diractar of Daim
dams if 2 Flood Event ocours, . Safelyis
. sallsfied

~ ['The level of flooding &s a result of emplylng slored floodwaters after the peak Ses Note 1
has passed Is {o be less than the flood peak unless accelerated release Is ) .
neceasary fo reduce the risk of overtopping. . . . :
A regular process of Interal audit and management review must be malntalned See Note 1
by Seqwaler fo achieve Improvements In the operation of the RTFM, :
Seqwaler must maintaln a log of the performance of the data colisction network. SeoNole 1
Ths log must include all revised fleld callbrations and changes ta the number, |
type and locatlons of gauges. Senlor Flood Operafions and Flood Operations
Engineers are to be notified of all significant changes to the Log.
Seqwater Must malntaln a log of the performance of the RTFM, Any fauls to the | 5¢© Note 1
computer hardware or software are to be noted and promplly and appropriately
attend fo. ' .
Seqwater must ensure that all avallable data and other documentationls Ses I‘\Jote 1
appropriately collscied and catalogued for fufure use,
Seqwater must ensure that Information refevant to the callbration of lis fleld See Note 1
staflons Is shared with appropriate agencles. ' ’
Seqwatar must llalse and consult with these agencles with a view to ensuring all | Required also
information relative to the flood event is consistent and used in accordance with | by draft of
agreed responsibilities: ' , , Communications

.+ Bureau of Meteorology (fssue of flood warnings for Brisbane River hasin); ?g%tﬁr%oo!é[

N . . - Departinent of { Sltuation
Environment and Resource Management (review of flood and Reports Infer
discretionary powers); . compllance

+ Somersel Reglonal Councll (flood level Information for upstream of

~ Somerset Dam and upsfrearn and downstream of Wiventioe Damj;

+ [pswich City Councll {flood fevel Information for Ipswich), and; .

+  Brishans Cily Councll (flood teval information for Brisbane Clty). .

Seqwater must report to the Ghlef Execulive by 30 September anch year on the, | 596 Note i
fraining and state of nreparedne_:ss of opérations personnel,

Seqwater must provide a report to the Chief Executive by 30 September each See Note 1
year on the state of the Flood Monitoring and Forecasiing System and

Communication Networks.

f

CaDocuments and Selingsivmbilacal Sellage\Temporary intetnal FllosiOLKG165\Grlan Cooper - fina] reporl.doox
i )

112




hrlan cooper sonsulting

Action

Comment

After each slgnlﬂ'cant flood event, Seqwater must report to the Chief Exaculiva °
on the effactiveness of the operational procedures contained in this manual,

It is tow early for
this action {o be
implementad.
Will be
implementad
when the Flood
Evant s finlshed

Prior to the expiry of the approval pariod, Seqwater must review the Manual
pursuant to provisions of the Act. .

It Is too early for
this action to be
Implemented

St'raiegles aré changed In response {o changing rainfalt foreoasts and stream
flow conditions to maximise the fiood mitlgation bensfits of the dams.

Techniosl
Situation
Reports indlcate
that {hls: Is done

When datermining dam oulflows within all strétagles; peak outflow should
generally not exceed psak Inflow, .

Informalion from
Seqwater
Indlcates that
the requlrement
was saflsfled

Protocol for uso of disoretionary powars (l.e. who gets told)

Director of Dam
Safely s
satlsfled — |
dor't know
whether
Seqwater CEO
or Chairperson
approved — See
Note 1

NoleT: For & number of the above aofions, glven the short time frame for the review on compliance of
actual flood operations with the Flood Mitigation Manual, it was nof possible fo source some of the
Information requlred o confirm that requirements had been fulfilled, These actlons villl be audited

separately, when lme perinlfs,
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Action

Comment

Flood Strafgg!es for Wivanhoe Dan:

The Intent of Strategy W1 Is to not t¢ submerge he hridges downs!reanﬂ of the
dam premalurely (see Appendix 1), The Himiting conditlon for Stralegy W1 is the
submergence of Mt Crosby Welr Bridge that ocours at approximalely 1,800 m%s .

For sltuations where flood ralins are ocourdng o the catchment upstream of
Wivenhos Dam and onty minor rainfall Is occurring downstream of the dam,
releases ars o be regutated fo limit, as much asappropriate inthe .

creumstances, downstream flooding, :

"| Technical

Sjtuatlon
Raporis

‘Indicate that

avery attempt
was made {o
keap the
spaciiad read
crossings epen

The Intent of Skategy W2 Is limit the flow In the Brisbans Rlver to less than the .
naturally occurring peaks al Lowood and Mogglll, while remalning within the
upper imit of non-damaging floods at Lowood (3,600 m¥/s). In these Instances,
the combinad peak river flows should not exceed those shown in the following

table: : .

The Intent of Strategy W3 Is to limit the flow In the Brisbane River at Moggill to
less than 4000 m¥s, nofing that 4000 m®/s at Moggill Is the upper limlt of non-
damaging floods downstream. The combined peak river flow targels for Strategy
W3 are shown In the following table, In relation to these-targets, it should be -
noted that depending on natural fiows from the Lockyer and Bremer catchinents,
[t may not be possible to limit the flow at Moggtll fo below 4000 m%fs, In these

Tachnical
Sltuation
Reporis
indicate that
Wivenhoe Dam
releases were
made *
cons|dering
concurrant
flows in the
Bremer River &
Lockyer Ck. To

fnstances, the ﬂc?w at MogglitIs to be kepf as low as posslble. defay damaging
floods as lohg
as posslble
The I'ntgmt of Strategy W4 s fo ensure the safety of the dam while lIiling 1 Tachnloal
downstream Impacts as much as possible. _ Sltuation
This strategy normally comes Into effect when the water level In Wivenhoe Dam :R’g?ortt: that
reaches EL74.0 m AHD. However the Senlor Flood Operations Englheer may Vr:fivg?\h o6 Daii
sack to Invoke the disorelionary powers of Sectlon 2.8 If eatller commencement - | 472 ©Lam
Is able to prevent triggering of a fuse plug. e - . f\:{ gh asst:.)vere.

There are no restrictions on gate opening increments or gate oparaﬂrig frequency
once the storage level exceeds EL74.0 AHD, as the safety of the damisof
ptimary concern at these storage levels. :

delay adopt{hg
this strategy as
long as possible |.

Where possible, fotal releases durlng closure should not produce greater flood
levels downstream than oceurred during the flood event,

Technioal.
Sltuation
Reporis
Incicate that
this requirement

_ . was gallsfled
The aim should always.bs to empty stored floodwaters stored above EL 67.0m Technical
within seven days after the flood peak has passed through the dams. Situation
' . Reporis
Indicate that

——
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Actlon Comment
] emphasis was
givento
sallsfying this
requirement
Flow in the splilway to be as symmetrical as possible with the centre gates Techhical
openad flst, ' Sltuatlon
Reports
indlcate.that
. this was done
The bottom adge of the radlal gates must always be at least 500mm bslow the See Note 1
release flow surface, . . above
. Aotioh Commen
Flood Strateglas for Somerset Dam: . . )
The intent of Strategy $1 (Somérsat Dam Level expacted fo axceed EL 99.0 and | Technical
Wivenhoe Dam not expested to reach-EL 67.0 (FSL) durlng the course of the Shuation
Flood Event) Is to return the dam to full supply level while minimising the impact | Reports

on tural life upstream of the dam. Conslderation ls also given to minimising the
downstream environmental impacts from the release, . '

indicate that
this wag done

The Intent of Strategy $2 (Somerset Dam Level expectad to exceed EL 99.0 and
Wivenhoe Dam level expected to excsad EL 67,0 (FSL} but not exceed EL 76.6
(fuse plug infllation) during the course of the Flood Event). This to-maximise the
beneflts of the flood storage capabliitlos of the dam while protecting the structural
safaly of both dams. The Flood Mitigation Manual contains a graph that shows
the Intended Interaction of the Wivenhoe Dam and Somarset Dam storage levels.

Technlcal
Sltuation
Repotis
indloate that
this-was done ~
little information
on the
operation of the .
radial gates at
Somerset Dam.
How the graph
was followed
not really
demonsirated

The intent of Strategy 83 (Somersel Dam Level expacted to exceed EL 99,0 and
Wivenhoo Dam javel expected to exceed EL 76.6 (fuse plug Initiatlon) during the
course of the Flood Event) Is {o maximise the hensfils of the flood storage
capabllitios of the dam while protecting the structural safely of both dams,

Not relevant at
this stags

The safely of Somerset Dam Is the pilmary donsidetalion and cannot be

Maximim level
only EL103.3

compromlsed and lle peak level cannot exceed EL 108,7,

e ———
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Wivenhoe & Somerset Dams - Storage Level Behavlour (as presented In Technical Situation Reports)
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Date Tme TR Wrirenhoe Dam Release fmfs) Rafrfall. -
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Wivenhoe; Gats Ope. @ Whrenhoe: High tides expected 1o cointide with peak fovols n Srishane R, Talficable by Xmas provided no fisther main

service by 23-24M12/2070; All bridyes expected to be
BOM avane of all refeases

Gate closing to alflowbridges to be scereible

. . . . . . - Projeeted crossing openings Burtons Britpe —18:00 Thursdpy 23 Degember 2010,

. Swops Sropng~ 19:00 Thurstay 23 December 2020
1 shice open @ Semmerset to be dosed @ 0900 - WL will be 0 2m> £8t; Bxt, Iaflowto Steneroct 235,0000ML, majority diseharyed into Khelo Bridye —21=00 Thursday 23 Docsmber 2010
Wivenhae; Sate clossre ops & Wivenhor in progress: Wivenhoe Tnflow fexcl. Somersetinflow] = 202,000M1; Atotal of 324,000M has Callepes Crossing — 0800 Friday 22 December 2010
been released; Contd. gate ope misy be necessry i foreeast rain resalts @ river rioes; Gate costre OpEsequenes 1o be reviewed .
Semerser gate ops ceed @ 0500, WL & 99.1; Gate dloswre sequence oended t pm of 26/12/2010; Contd, Gwe opymey be Prajested crossing openings: Bourtons Bridge ~ 1300 Vhrarscay 25 December 2679, Khalo Bridge - 21:00
necey I forpet @infal pives Iner fives levels : sy 23 December 2010; Diher brigges expected to remain closed tmfl Xmas Dy
. Twin Bridges, Savages Crozsing and Colleges Crossing are eatrently dlosed aret shioeld remaks 5o forsome
Gate apr (7 Somesset cevsed yesterday, reg. 10 b opened to bring bk 1o P5L; Gatr ops continwing @ Wivenhot -1 gateintr, every S- ime due iy partio comrent outfllows into the Briskéane River from Lockyer Cresk that will peak ins excess of 200
Ehrsto ensere Brishime R Qunetlran due to ing, Todk, Ck. Jutfiows & maintin Bortons Bridge open; cumecs tatetocay,

Flood Certtre 2o moniter o/ & conslder options tormorrow am bazed op inflows & rinfall; forther gote ops ey berecessaryin
coming dayz - . Twin Bridges, Savages Crowsing and Colleges Crossing may 6l be affected by fiows from the Loskyer,
Sornersel WL iner, from 99,28 yesterdiyy (2 0600209933 @ 0730 todyy; 59.5 Tomorrewif no gate ops: Wivenhoo arrenty £, 200M

¥ Twin Bridges. Savages andt Colleges Crossing remaln inpocied by Wivenhoe releases ard Lochyer and Jocal
hroughbrydre & regs 15.00ML expocted Juzt from upper Brishame R 0 nexs fewr days; WL cont. To D3 o Lotk Cle Senalt rises sxpacted nuneft, Berons and Kol Bidges woukd be currently unaffested. Khole will no doubt 248 be cloged by Counell
i Brerner & Warrl syztems; Wlin Wivenhoe ine 1o 67.28 @ 50D segarding repairs.




TZT

BOM smed severe weatler warnlig £ 0 463 Sorperses WL inor. w0 39,46 {0.46m FSY) - 2 regs. To be opened today {16007 s);
Wivenhoe WLine. 1o 672.37 (11.37m > ESU RG 10 be opened lxter tofay following distrssions with Tocal serthorisies fuvther gate ops
oy henecentny if bl e ver Jevels _-

BOM continoes with severe weather wamming Sowidesprond salual over dam CAs; 2 regs. G2 Somerser giving 1301 /s refezse, hive
contd. Torise to 955 (0.6m> FSL); RG ops. @ Wivenbot commenced yesterday @ 0900, WL contd, To s to §7.57 (1.57m >

FSLQ Wivenhoe reduced ofn because of ner. QfLockyer-to-ensure Bortons Bridps strnaing open; 16 & Wivenhoe wound back as
Qliockyer iner. > 250r'/s; QLodkyer xpetted To peateS00m /2 nter today/tomonow ~ will bmundate Surtons BidpeWhes this
heppens, QIWivEnbotwaT belner. to get WL bidk te Sy further gote ops may e necessory in coming days

Sover weshier wirning noTonger sirreny Somerses relessethrough regs ~ 20807 WL IS0m e iner, 20 89,56 {0.96mows ) - -

Crossings dowrstream of the dam are curenlly impacted primaly by non-controlied Guer s only (no RG
releases from Wivenhoe). Lockyer Oreek outfiows it the Evisbane River e currently in the onder of 80m s,

Tudn Bridges, Savages and Colleges Crossings will be intndated butthe plar is (o refease around 300-850m™fe
. Gepending on flows dowrstneam £0 25 40 not impact Burtors Bridge.

Twin Bridges. Savages Crossing and Colleges Crossing cumeftly closed: Brgtons Bridge i currenty opey, bt
wWwill be closed xter todayfternorrows Khelo Bridge remains unsenviceabie due to flood damages No cament
expectation that ethier My Croshy Weir Bildge or Forowvate Sridgewill be impacted by the cument event; An
updated estimate of $ie tme of tlosute of Burtons Bridge this afiemcon will beprovided 1o Cotmeit

RS diseinrge dropped bsoxeke 10 46312 to ensuve Burtons Bridge canreraln opers Twin Bridges, Savages

Crossing, Colleges Crossing, Burions Bridge 2nd Xholo Bridge e cirenty closed: No cmment expectation that

either Mt Crosby Welr Bxidge or Femvale Bridge wil be bnpacted by the curent events Lockyer Croek outflows
being clogely menilored 2nd msy come close to inpactng wpor the Mt Crosby Wesr Bridge: England Creek

inflows desrexsing RG opening dependint on 3] Lockyers Wivenhoe WL arrently & GESS {1.55m > RSt} Inflows to Whienboe dese.

Farther 2 shvines opened @ Somerset: WL @Somc_msszs&fau'mgslwﬂy,z.'.lutcwmbccbmd @ 1200 Intendad 1o ino
Wivenhoe rel 50 QI Wivenhoer O Lockyer maimtained @ 1,500m™/s [similer Qto mid Cet mid Dee 2070}

2lvices @ Somerset remain pen {405mT/s) - FSLexpected by 6/3/201%; RS clofing sequence expacted to start midtomerow RG
cxpemed 0 be dosed o0 2/2/2051,

WL @ Somerrex 59,01 (falliog from peak of 4000 - K200 25/42/2006) » corrently 2 regss

Somerset @ 99,24 (0,340 = FSL) & rising slowly; Wivenhoe 6731 (0.51m > FS1) Lrising slowlys Gates will be opened In net 24 rsy

- Lotkyer Gk peak of zbowt 100ma/s Frigay afternoon

100-200mm: in forecast for SE Od next 5 daysy Somesset WL 0 99.58 (.59 > FSL) rising slowly - comrendy velexsing 25m /s
Wivgnbot Wi @ 57.64 {0.64m > FSL & > gate trizper Tovel) risingslowlys w/z of dem river Tevels praked € Unvilie and Grepors Cie
EF!UEE-:Ap_e:ko‘.‘abouzmmcukmemdﬁmlydwuecdcbynﬂmfmmmmmocmwmwmmrmg
anpoct.of Lackyerfiows o Burtons Bridpe has bten Tscertiined and fiodd fevets &y the lower | caprer subside O Wiven
Fighas 1200m™fs -

Somercet releosing 35m°/ 50,000M1 ito Somerset: Gate relense @ Warenhoe-2rategy to be rovicwsd soporeow (Cependenton
farther rmBl

Sowmieazet WLE0042 & rising (0500} 1 opoen sluice gate; Wister temp, hetd Tn Wivtntoe - stesteqy may resi 1o be reviewed
{deperd. On confidence in estinsates of W inflows): intendad 20 ramp W P10, 200m s by 1200~ Tkely to be ner.

ae weels since /17201, “200,0000 hag flowed ints Wivenhae {inch, Sornermes pelertes), urther 180.000MT omected based o
recertied rainfall; ~50,000M( relezsed via rog. & hydro (@50m™/s)

Sotmerset comently @ 100.27 ~600um ralh In Est 2 hrs wil cotsse sigificant inflows tatertoday: 405m™/z
wrEntan combined Q.of LECOm /s in mid-Brichane R,
Nos intkaded :

Somerzer @ 10168 rislng quicily; 5 sluice gotes epen relering ~1,100m Y W expecied 1o reach 1035 by ar J/1/2011: River
Jevels o/ Wivenhoerising fast; (i) Brishane R, @ Gregons Ok @ 6,760mY/% Wivenhos expected to reach TR0 oy T1/L201T wnoed i

inar. QWiventoe e O 20/3/2001 - sramk e to 26005 by am TI/1/2011; Atteenpt 1o keep comblned Q.<3,500a7%s - < Bt of
vrban damages by the City -

Ry beas

acer ;—mtmﬁﬁm

“Tin Bridges, Savages Crossing. Colleges Crassing, Bartors Bridge and Kholo Bridge are currently dlosed: no
currernt expectiton that Mt Crochy Weir Bridge or Temvale Bridge wil be Impacted by curment event, Al this
stage, estmated ol the Tow it Bertons Bidge wil &7l boiow the biidge deck on Sunday moming,

Twin Bridges, Savages Crossing, Colleges Crossing, Burlons Bridge and Khelo Bridge are miﬂycloscd
“Twin Bridges, Savages Crossing, Collages Croszing, Bortons Bridge and Khola Bridge 2 currertly closed dug
‘e mndation .

Notincluded '
TLOCKYSr LX PEaX O ZD0UT TUURIAPS FILRY GREMNO0R. $TES Wi TaKe Ok Twail BIICges Gnt neany mememe
Savages Crosving. Colleges Crossing codle be taken ot by a commined Lockyer and Tocal runcH. Current
stxegyis o keep Biten Bridge free, Gate refease would Rt mid-Brisbane Q to-400m s (Burtors capagity
A450m>5).

QflLockyer ray be of sufficient magniteda o inendate Burlons. Bridge; Somerset Regional Counc, Ipswich City
Councll ard Srishane City Cotmell have been advised of the potential for gate opertions during e next 24
hounss The relatively high Lockyer flows will adversely inypatt tpor Twn Bridges, Savages Crossing, and

Colleges Crossing for saveral days, may also s impact tpon Burtons Bidge & Khole Bridges not expestedto

beany adverse mpacts upon Fesrale Bridge or kit Crosby Weir Bridge: Councils have boen advised ofthis
stralegy and are contacting residents

Allof the crossings downstrean: of Wiventon with The exception of Fermvale and Mt Croshy Weir Bridge will be
adversely impactedt Counclls have bean advised of Tz Fhrategy-and ore contacting residents:

The projected Wivenhow refesse of 1,200m3/s combined with Lackyer Sews 2nd local nmeffwill mean hat all
crossings dovnstreamn of Wivenhos (Twin Bridges. Sovages Crossing, Burtans Bridge, Kholo Bridge and-
Colleges Crovsing) will e adverzely Impacted for several days. At this stoge Femvalle snd Mt Crosoy Weir
Bridgeane not expecied (o be-affected but they couid potentiziy be affected if the predicted raing:T totals
eveEniee.

The rent Wivenhoe Dom release combined with Leckyer flows and lecal enoff will mean that sl Tow level
erossings dovnstream of Wivenhoe (Twin Bridges, Savages Crossing, Burtons: Exidge, Khole Bridge and
Calieges Crassing) will b adversely impaicted urti at least Wednesday 12 Jarawry, At this stage Ferrvale and
Mt Crosby Weir Bridge 2re not expected 1 Be affected, but this moy be revised i e predicted ramfall totils

being releozed imn Wivenhos: eventunte and higher releases drom Wiveshoe Dam are considered necessary. Crels advised of Wivenhos op.
shategy

Weirand Colleges Crossing) will be adversely impocted tafit ot loast Satueday 15 Janumry in varying degrees;

Water levels In the iower Brisbane Rwill be imparted by the combinesd fiows of Lockyer Ok, Sremer River., Toca!

e and releases from Wivenhos Dam

The projected Wiventioe Dam relexses combined with Lotkyerflows and local nofl wilt rean tatall cossings |
downstream of Wivenhoe (Twin Bridges, Fermvale, Savages Crossing, Exrtons Bridge, Kholo 8ridye, Mt Crosby




Notlocluded
Not#cdad
Netinduded

Somerset WL @ 20227 & felling slowly - currently 1.400m% e refeased to Wivenhots to be reduced 20 500m/s laterin the day ~to
exusere Sood mitigation of Somerset & Wevzshos a7 maimized: BOM previded advies on Sash fooding tn Lockyer G WL in
- Wavenfioe will reach 74 by evening: May nieed to intrewse O further- may ressitinQt] Tower Bristame R.>5,000m s

Somerset @ 105.3 & ricing: Ovtflows e the Brishase Riverfrom hoth Lockyer Craskand the Brermar Rivergre also Increasin e Ty
forther r2in, con hold © 72,8 - sitn iz to prevent fuze plug tiggering, siwation assessed every 3 s, Heavy minfall continues
Thronghout South Exrt Quecnsiand and the stuasion could deteriorote everthe text 26 heges, The Tlood operetioo cantre wilf
cominue to menitor the sitvation and provide stroation repoiTs cvesy she homrs oot the savation stabitizes.

¢lT

The prejesied Wiventhoe Dam reledses combined with Lockyer Creck flows and Tocal runefwill mean that all
crossimgs downstream of Wivenhoe {Twin Sridges, Femvale, Savages Crossing. Bortors Bridge, Kholo Bridge,
bit Croshy Weirand Colleges Crossing) wili be achersely impacted; Water levels in the kwer Brishane Riverwit

ke impacted by the combinad flows of Lockyer Cresk, Sremer Eiver, loca conoffand releases fram Wivenhoe
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Brian Coope

Dams Engineer :

Quallfications & Afflllations .
Short courses on finite element analysls, embankment dam enginesiing, earthquake engineering. Publlshed
technloal papers — |COLD. ANCOLD and 1.E, Aust, Attended dam safely course at USBR (Denver, USA} In

2002
Bachelor of Engineeting (B.E. Hons), 1968 and Master of Englneeting Solence (M.Eng.S¢.), 1971

Unlversity of New South Wales _
Graduate Diploma of Engineering Management, 1884 Deakin Unlversity

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

Expertlse

Brian has approximalely 40 years expetience In investigation and design of major dams, weirs and hydraulio
struclures, having started his career designing farm darns and small lerdgatlon schemes. He rellrad from NSW
Departiment of Commercs In 2005, Brian now works as a private consultant speclallsing In dams engineering
and fish passage at dams and welrs. He has a speclal Interest In tisk assessment and computer modelling In
general and the selsmic analysis of dams In partlcular, Englnesting software {concrets dam stabiilty analysls
and flood routing) weltten by Brlan Is sl used extensively In the Dams & Civll Group of the Depariment of
Comfnerce., He also has parilcular experlance with concrete dams and the use of post tensloned ground
anchors for slrenglhening those dams, He was a member of the Australlan National Comimittee on Large
Dams (ANCOLD) Working Group that developed guldelines for 'Deslgn of Dams for Earthguakes' and a
member of the Working Group that revised-the guldelines for ‘Risk Assessment for Dams'. He has been 2
guest lecturar for a number of years {most racently In 2008) oh concrate dam enginesting for the University of
NSW post praduate Embankment Dam Englnearing Course, and on the history of daims In NSW at Sydney

Unlversity, :

He has been the projsct diraclor and project manager for a humber of feaslbility siudles, deslgn reviews, sile
Investigations and detall design consultancles for major dams and welrs Including the direction and co-
ordination of all specialist sarvices including dambreak studles, preparation of dam safely emergency plans
and risk assessments. He s currently an expert reviewer for a number of Australlan water authorilfes and
consultanls (Slale Water Corporation (NSW), Hydro Tasmanla, SunWater (Queensland), Brishane Clty
Councll, Goulbura-Mureay Waler, Goulbuin Valley Water, WA Water Corporation, Southern Rural Water
{Victoria), URS, GHD, Hobart Water, NT PowerWaler, and TrastPower (NZ)). He has also worked as a sub-
constiltani for a number of consulting firms (URS, MWH, GHD).

Brian Is the Enghheers Australia representalive for the NSW Dams Safely Commiites (the dam safely
regulator In NSW) and Is currently the Chalrman of that organlsation. .He has been a member of the Murray
Darllng Basin Authorlly's Fish Passage Task Force which advises inter alla on the Installalion of fishways on

{he Murray Rlver as parl of the Living Murcay Program.

Brian Is a reglstered englneer In Quasnsland (RPEQ No, 6819), He slarted his own consulfing buslnsss in
2008, advising oh dam safely, dam dasign and analysls, dam tisk assessments and dam upgrades as welf as
fish passage for dams. He Is providing spaclalist advios through Brlan Cooper Consulling as a sole irader.
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Professlonal Experlence

2008 to Present: Principal of Brian Codper Consulling

2010

2009

2008

Five vearly comprehensive dam safety Inspection of Carcoar Dam (double curvatire arch dam).
Internat reviewer 1o URS (Malbourne) on concept deslgn of regulator structures and assoclialed
fishways for the Hipwell Road project for waterlng the Gunbowsr Forest .

Spaclallst adviser to Malbourne Water ~ valve behaviour on Sugarloaf Dam pipeline, structural
hehavlour of pumplng statlon floor slab and purmp bases at Cardinla Dam Pumping Station
Commencod.work as membaer of ANCOLD working group re-wiiling the Earthquake Guidslines —
rasponsible for re-willing sectfons relating {o concrele dams, ,
Gontinulng Involvement with Alluvium In the deslgn of the welr upgrade and (he new flshway for
Beoligal Welr, . .

Confinulng external peer review services o Siate Water Corporation for the delail deslgn of new
auxiitary fuse plug splliways for Copeton and Chaffsy Dams, detall desigh of ralsing and post
tensloned strengihaning of Keeplt Dam, detall deslgh of upgrade works for Wyangala Dam, finlte
element analysls of Carcoar Dam (double curvature arch dam),

Furihat work wlth GHD (Perth) on risk assessment for Serpentine Dam, )
Continulng Involvement with Hydro Tasimanla, as Chalr of external review panel for Catagunya
Dam, .

Part of URS' comprehshsive inspection team for Melbourne Water's Maroondah Dam,

Part .of URS' business rlsk aseassment leaim for Southern Rural Waler's Cowwarr and Maffra

Welrs, - .
Part of Aliuvium's design-team upgrading Boollgal Welr and providing a fishway at the welr, for

State Water Corporation, . _ .
Part of GHD's design team for Lower Fitzroy Rivar Infrastiuctire Project designing fishways for
Rookwood and Eden Bann Welrs near Roskhampten h Quesnsland, ,

Project Manager on behalf of SA Waler and reviewer for study Into vibrailon of a crane rall baam
at Lock 5 on the River Murray.

Expert reviewer for Stale Water Gorporation for 3D finlte element analysls of Carcoar Dam
(double curvalure arch dam), '
Internal reviewer for URS on Laanscoorle Dam Upgrade.

Expert tevlewsr for Stale Water Corporation for rlsk assessments for .Oberon and Rydal Dems,
Member of GHD's Serpantine Dam risk assessmant team for WA WaterCorp.

Expert reviewer for SupWater In Queansiand for the compfehensive risk assessmant undariaken
for Falrbalri Dam and Coolmunda.Dam. )

Expert reviewer for $late Water Cotporalion for major upgrade works at Keeplt, Copelon, Chaffey
and Wyangatla Dams. : - : :

Appolnted as Chalrman of the NSW Dams 8afely Commlitee {the dam safely regllator In NSW).
Provided extoernal peer review for Goulburn Valiey Water, on Nine Mils Creek Dam Upgrade,
Internal reviswer for URS (Adelaide) for Lake Violorla Quilet Regulator options sludies,

Provided advics to URS {Melbourne) on the Mildura Welr Flshway design. :

Menber of expert panel advising Stats Watsr Corporaflon on revised dam survelllance regliime,
Part of Ecosmari bid team - prepared concept deslgns for fish passage facllily at proposed
Wyaralong Dam In Queensland. . .

Conlinuing expert review role for Catagunya Dam upgrade.

Starled as & private speclallst dams consullant - Brfan Goopér Consulling.

Worked through the URS Corporation for the USBR and the USAGE In developing a rlsk foolbox

for lined spillways, ]
Advised TruslPower in New Zealand on replacement of post tensloned anchors at Mahiherang!

Mo, 1 Dam, -
Adviger to State Water Corporallon and to URS on further upgrade works for Hume Dam.
Provided speclalist advice fo WA Water Gorporalion on Welllngton Darn post {enstoning.

Paer reviewsr oh behalf of URS for Warren Dam in South Auslrafla,

Part of URS team oarrying out porifollo rlsk assessment of Molbourne Water's daims.

Mamber of Expert Review Panel for Banwin River and Manton Dams for NT PowerWater,
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1987 10 2008: Dams & Civil Secilon of NSIV Depariment of Public Works and Services/NSW Department of
Counnerce, ’ .

2008 Gariled out detalied 3D finlte elemant analysls of radlal gaie at Wyangala Dam splilvay for State

Water Corporation. )
Continuing review role for Tillegra Dam, .
Continulng review role for Hinze and Lake Manchester Dans In Queensland and Cataguhya Dam

In Tasmanla,
Prapared optlons report on Buirendong Dam spiliway modifications for State Water Corporalion,

2007 Continting roles on Lake Manohaster, Hinze, Catagunya and Redbank Ck, Dams,
Internal peer reviewer for NSW Dept. of Commerce regarding design of Tilegra Dam,
delsed State Water on feasiblilly of fish passage facliilies at a number of thelr mafor Irrgation

ams. . .

Expert reviswer for GHD on a flood retarding basin in south west Sydnoy,
Part of expert panel for River Murray Watsr risk assessments for Hume and Dartmoulh Dams, .
‘Torrumbarry and Yarrowonga Welis and Lake Victorla,
Re-¢lectod as Depuly Chalrman of the Dams Safely Commilles

2008 Projeot diractor for 3D finlte elament analysls of Bendora Dam (double curvature arch dam)
Chalr of exlernal peer review pane] for upgrading of Lake Manchesler Dam (concrete gravily dam)

in Qusensland .
Intemal peer reviewer and senlor consultant for the ralsing of Hinze Dam (earth and rockfi

embankment) In Queensland

Project diractor for preliminary and delalled design of Redbank Crdek Dam {single curvature arch
danm} upgrading’

Project dlrector for Keeplt Dam fish passage investigations -

Part of sxpert panel for URS undsriaking portfofio risk assessmant for dams owned by River
Murray Water ) '
External paer reviewer for Hydro Tasmanla for Gatagunya Dam {concrafe gravity dam) upgrading;
Project director for 8D finlte element analyals of Upper Cordeaux No, 2 Dam {single curvaiure
arch dam owned by SCA} for BHP Billlton

2005 . Projeot deslgn englneer for dam related aspacls of Nepean Dam Deepwater Access Project:
Plpeline crossing end of spillway; outiet warks for end of pipsline T
Project deslgn englneer for Avoh Dam Deepwater Access Projech: 1unnel deslan through rockfiil

butiressing: new low leve! outlet works

2004 Internal reviewer to URS Ausiralla for Pykes Ck Dam Investigations (Southern Rural Water,

Victorla) : _ .
Infernal roviewer fo URS Australla for Lower Reservolr Dam {Hohart Water, Tasmaniz)

Member of expert reviow pansl for the Melton Dam upgrade design {Southern Rural Water,
Victorla) . .

200304 Designer for retrofiting multi-levat offtake for Tallowa Dam (Sydney Catchment Aulhorily),
Msmber of the Independent Techhical Expert Panel for the Eildon Dam Upgrading in Vietotla for
Goulburn-Murray Water. ’ ’

Currontly the deslgn director for the Wivenhoe Dam Alilance carrying out the flood capaclly
upgrading for Wivenhoe Dam In Qusensland -~ Included directing major compuiational fluld
dynamics modeliing nvestigations of exisling splliway - _

2003 Carried oul options study for environmental upgrading works at Keeplt Dam {selective withdrawal
tacility, addltional outlst works and fish passage)
GCariled out assessment of splilway capaclty for Hume Dam using computationat fluld dynamlas
modelling (hy a sub.cansultant)
Carrled out detail deslgn for anchoring Belifteld Dam {Victorla) Intake Tower
Carrled out detailed finlts slement analysls of Keeplt Dam radial gates

2002 ‘Garrlad out reviaw of large farm dam wilh seepage problems. Ditecled compu'iattonal fluld
© dynamlos modelling of drum gate andi radial gates al Warragamba Dam together with struclural
analysis of gaies (modeliing cardad oul by sub-consuitant) to ensure gales ¢an handie more




2001

. 2000

1009

1998

rigorops operating condilions ‘ )
Adviser lo the Australian Radlation Protection and‘Nuclear Safely Agency (ARPANSA)-on civil
engineering matters related to the replacement reactor project at Lucas Helghts

Export reviewsr for Gowlburn-Murray Water for remedial works at Calrn Curran Dam In Viclorla
Prajecl Diractor for Lerderderg Walr safety review and risk assessment for Southern Rural Waler
(Victoria), Carred out finlte efemenl analysis of radlaf gate ‘

Projact Direetor for deslgn of further remedial works at Hutré Dam,

Technlcal director on behaif of NPWS for quantitative risk assessment for Showy Mountalns roads
Chalrman of the commitiee producing a geotechnlcal rasponse plan for the Alpine Way In the
Snowy Reglon for NPWS ) . .

Carrled out non-lnsar finle element apalysls (earthquake loading) for oullet tower at Belifietd Dam
for Wimmata-Mallea Waler {Victorla) - ’
Jolnad the MDBC's Fish Passags Referonce Group and reviewed fishway deslgns

Consuliant 1o DLWOC for thelr portfolio risk agsessment of thirly dats

Pravided advice on the post tehsloning systerm at Waltakers Dam {n New Zealand,

Dlyeclor of Dam Survelliance Group responsible for the surielllance of DLWC dams and .

" partielpant of a pumber of § yearly stivelllance Inspections -

Projoct Director of revlew of DLWC Intake Towsrs Earthquake Stablilty Review .
Directed DPWS Input Into the Earthcuake Stabllity of the structural elements of Yarrawonga Welr
as subvconsultant fo URS Australla — included detall design of anchering system for the welr,
Also providéd deslgn advice on deslgn of stone columns to provide protection agalnst liqusfactton
of aliuvial foundatlons. .

Member of the expert pane! for the rlsk assessment sfudles belng undertaken for Goulburm-
Murray Water " ,

Project Dirsolor for safely review and preliminary deslgn of remedlal options for Blowering Dam

(PLWG)

.Adted as reviewer for a number of projecls carried out by URS (nol. Cardinla Dam outlet tower,

Bellfleld Dam embankment/spliiway)
Directed funclionallly study (including business risk assessmant) for Yatiourn Weir for Soulhern

Rural Water (Victorta)

Project Diractor for design of further Investlgations and remedial works at Hume Dam, -

Safaly reviews for Bamarang and Fial Rock Daims

Diractor of Dam Survelilance Group responsible for the survelllance of DLWG dams and
parilclpant of & number of 5 yearly survelllancs Inspections . .

Projact Director for earthquake studlies on Intake towars and appurtenant works al DLWC dams
Consuliant to DLWC to manage thelr portfollo risk assessment

Project Director for a number of dambreak sfudles and preparatlon of dam safely emergency
plans .

Member of the consulling team carrying otit risk assessmants for Goulbtrn-Murray Watet
{Victorla) for Eppalook Dam .

Qarclad \?vut review of Earlhquake Stabllity Review of the Oullet Tower at Eppalodk Dam In Victorla
for 3-MW, :

Reviewed URS Ausiralla designs for Alpine Way remadial works

Project Director of earthguake studles on Wyangala Dam . -
Project Dirsctor for destgh of further remedial works at Hume Dam. Included deslgn of grouind
Improvement works {stone columns) for protecting alluvial foundations against llquefaction
Paer raviewer of Laslle Dam {(Queansiand) Safely Report, .

Paer reviewsr of DLWG's Soraaning Lovel Rlsk Assessmani

\fjiroje(?i Director for porifollo rlsk assessmen for six dams owned by a Southern Rural Water In
clorla. .o ‘

Direcled struclural analysls of spliway gates on Marracan Dam for Southern Rural Waler
Profect Dirastor for concept design and DD&C contract documentation for Warragamba Dam
atdillary spliway. Dam fo he upgraded the dam fo cater for increased Inflow flood eslimates.
Upgrading works eslimated to cost $135M. An auxlliary splifway is to be conslructed adjacent to
the existing dama - Involvés excavaling some 2,000,000m* of rock and conslructing concrste

~ Iining, tralning walls, fuse plug embankmenls, large scale cement stabilised sandslone fill, a mull
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span bridge across the splllway, post tenslohed ground anchors for dissipatoritralning wails,
modiicalions of oxisting spliiway gatos. Daslgn Ihvolved extensive physleal hydraulic motel

tesiing.

Feasillity optlons study for remediation of Redbank Ck. Dam near Mudges (NSW)
Karapiro Daim, New Zealand - Part of International consuliing feam reviewlng this concrete arch
dam's securlly and determining appropriate remedlal optlons (mass conorele buliressing),
Diraclor of iisk assessment siudles for Tenterfield Dam ,

Hume Dain Invesligations - Project Manager of lnvesllgalion and Deslgn Siudies for the
embankmems at the dam. Work Involves;

review of the stabllity of the embankments under static and garthquake loadings
Invesiigalion of liquefaction

potenital of smbankments’ foundatlons

development of etabillsing optlons

development of opions to provide Increased flood-saourlty Incliding provision of naw
auxlliary spillways and modifications to exlsiing works

detall deslgn and documentation of stabllising works for the embankmsents including a key lrench
Into the ‘dam's foundations, stabliising berms, slurry wall. cut-ofis, dralnage/filter curtalns and
strengthening of crilical gravity fraining walls with bolh horzonlal and verfloal post tensloning.

- part of advisory and rev[ew team for the risk assessment of the dam and lis
companents.

Warragamba Dam Upgrading for Sydiney Water Gorporalfon - Project Manager of Invasiigation
Concapt Deslgn Sludles for upgrading the dam to gater for Increased Inflow flood estimates and
provide substanttal flood mitigation, Upgrading works ssiimated o cost $280M. The existing dam
was to be strengihened with mass concrete buttressing ~ some 600,000m®,

Profest Director for Safety Review {including Finlte Element Analysts) of Wellington Dam

Hurme Dam Gates for Department of Water Resources ~ Project Managet for the’ deslgn of new
malntonance baulks and emergency closure gales, invo!ves development of proposals for
underwater instaliation, ,

Redbank Crask Dam and Lithgow No. 2 Dam for NSW Pub'rlo Works Dams Survelllance - Projeot
‘Manager for safely reviews and finlle element analysls of two 16m high arch dams.
Ctarrle Hall Dam for NSW Publlc Works Dams Surveil!anca Project Manager for dambreak

shdles,

Burrinjuck Dam Gates for NSW Deparlment of Waler Resouirces - Projeot Manager for the deslgn
of new cohtrel and emergensy closure’ gales, Ihvolves underwater Insiallalion,
Karang! Dam for Coffs Harbour Clly Waler Project > Project Manager for dambreak siudiss,

Mard| Dam for Wyong Counell - Projecl Manager for safely reviewr of earth embankment.

Nepean Dam Remedlal Works for Sydney Water Corporation ~ Project Managet for Investigation
studles, design developrasnt and detall desian. Work lmroiv?d:

. infifal food securily sludI‘es and development of opllons
- co-ordination of hydraufie modsl studles
~ . detall deslgn and confract documentation for mm:ilf ad spliiway, large size posttensioned

ground anchors and rockfill bultressing.

Boggabllla Welr for NSW Depariment of Water Resources - Project Manager for detall deslgh and
conlract documentalion of a large galed re-regUialion waly with fishway. Involved lialson with
fisherlas expert In developing oplimum geomaety for fish la_dder,
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Chaffey Dant for NSW Depariment of Water Resources - Project Manager for upgrading of dam.
Work Involved: .

. davslopment of optlons and prellminary design
- finite alemeant analyses for ralsed morning glory splilway
- stablllly analyses for ralsed earthfrackifill embankment

co-ordination of hydraullo model siudies for ralsed spliiway,

Wafer Resotiress GCommisslon of NSW (WRC) (how Departiment of Land and Water
Cahservation). .

Flood Securlty studiss for WRC - Project Daslgn Enginaer for Investigation into flood sectirlty of
Chaffey and Glennles Creek Dams. Involved co-ordinating dambreak studtes, development of

remadtal optlons, economic risk studles,
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19851987 Huime Dam Strengthening for WRC - Profact Deslgh Englneer for detall deslgn and contract

documentation.. Work Included:
- deslgn of large sfze postdensloned ground anchors Including development of appropriate

arouling procedures
- design of slruciural rodlficatlons to the concrets gravny dam

- deslgn of 8 new read bridge over the dam.
- ¢stablishing the rallonale for replacing {ha sxisting pos! tansioning system
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