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WATER FOR LIFE

Mr John Bradley

Director General

Department of Environment and Resource Management
Level 13

400 George Sireet

BRISBANE QLD 4000

Dear John,
Impact of Reducing the Full Supply Level of Wivenhoe Dam on Flood Discharges

| refer to correspondence from The Honourable Stephen Robertson MP, Minister for
Natural Resources, Mines and Energy, and Minister for Trade, dated 20 January 2011. |
confirm that, as requested, Seqwater has undertaken further simulation modelling to
assist DERM in its consideration of the appropriate Full Supply Level (FSL) for Wivenhoe
Dam. The purpose of the modelling is to provide information to assist DERM in
formulating a policy position by providing an indicative assessment of a range of FSLs
and pre-release strategies to pre-emptively reduce the FSL of Wivenhoe Dam.

| enclose a memorandum Impact of Reducing the Full Supply Level of Wivenhoe Dam on
Flood Discharges, which provides a summary of Seqwater's preliminary assessment into
the impact of reducing the initial storage level of Wivenhoe Dam on the downstream
discharges for major flood events. A number of scenarios are presented in the
memorandum for consideration by DERM in determining, from a policy perspective,
whether the FSLs for Wivenhoe Dam should be changed.

The scenarios presented in the memorandum provide an approximate analysis to help
inform discussion and for further consideration by DERM. The review is intended only to
provide an order of magnitude assessment of impacts and the results should not be
utilised beyond that purpose. Moare accurate estimates would require a detailed
investigation and analysis of the entire river system utilising multiple flood events and a
combination of hydrologic, hydraulic, and routing models.

The analysis is based upon computer modelling of simulated gate opening sequences
specified in the Flood Mitigation Manual during a "loss of communications"” scenario. For
the reasons noted in section 2 of the enclosed memorandum, while this scenario
provides a consistent means of comparing the efficacy of different mitigation options, the
actual degree of flood reduction achievable is dependent on the characteristics of the
specific event. The model utilised adopts flood inflows that have been derived from an
analysis of past historic events, in combination with design bhydrographs developed
previously for design and planning purposes by the Wivenhoe Alliance (2005).

The applicable assumptions for the modelled options, presented in section 2 of the
memorandum, apply equally to the scenario set out in the correspondence from
Seqwater's Chairman, Phil Hennessy, to Minister Robertson, dated 4 February 2011,

Yours sincerely,

-y
# ’A./\“""") .
Peter Borrows
Chief Executive Officer
Encl.
Queenstang Bulk Watar Supply Aathordy (kading as Seqwater) | ABH 75 450 239 876 | Corporate Office: Lovel 3, 240 Magarel Skeel Brishane, Queansland | Ph 07 3229 3398 | wenvseqwalencom ag
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1 Imtroduction

This memo provides a summary of a preliminary assessment into the impact of reducing the initial
storage level of Wivenhoe Dam on the downstream discharges for major flood events. Information
is provided on the impacts of reducing the Wivenhoe Dam Initial storage level to 95%, 90%, 85%,
75% and 50% of the normal full supply level (EL67.0M AHD).

2 Assumptions and Caveats

The analysis was undertaken using a computer model to simulate the gate opening sequence as
provided in the Flood Manual during a “loss of communications” situation. During a loss of
communications between the dam operators and the Flood Control Centre, operators would use
predefined gate openings based solely on the Lake Leve! information available to them at the dams.
It should be noted that in practice gate operations would normally seek to take advantage of
additional information related to rainfall farecasts and tributary flows to ensure that flood peaks are
reduced as far as possible without causing coincident flooding with downstream tributaries. Thus,
while using the “loss of communications” flood operation rules provides a consistent means of
comparing the efficacy of different mitigation options, the actual degree of fiood reduction
achievable is dependent on the characteristics of the specific event.

Flood inflows to the model were derived from an analysis of past historic events {1974, 1999, and
2011), in combination with “design hydrographs” developed previously for design and planning
purposes (Wivenhoe Alliance, 2005%). These “design hydrographs” are obtained from models of both
the rainfall and flood generation process, whereby floods of a given magnitude are assigned a
specified probabiity of exceedance {eg a “1 in 200" event).

it should be stressed that the information presented here is based on approximate analyses to help
inform discussion. More accurate estimates would require a detafled investigation and analysis of
the whole river system utilising muitiple flood events and a combination of hydrologic, hydraulic,
and routing models. This review should thus be seen as providing an order of magnitude assessment
of impacts and the results should not be utilised beyond that purpose.

! Wivenhoe Alliance, “Design Discharges and Downstream Impacts of the Wivenhoe Dam Upgrade, 01091,
September 2005
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"3 Options Considered

Five options are explored in this paper, as summarised in the following table:

There are five options considered going forward.

Option Description Comments
Continue with the current approved flood | This option has ufitised the existing strategies that have been
0 operalion rules — thal is, maintaln (he stalus | lmplemented and refined over several flood events and lhe manual
‘Do nothing” quo and conlinve io ufilise the dam as | was developed by a comprehensive sludy.
9 originally deslgned.
1 Change the flood operaling rules to fgnore fhe | Increase the release from the dam up to 1600 m¥s as soon as

early slrategies designed to minimise

\ . disruption to the rural communities
Early release

praciicable after gate operations commence; it is assumed that no
altempt would be made to maintain bridge access downstream of
the dam other than ! Crosby Weir Bridge and the Brisbane Valley
Highway Bridge.

Implementing a significant release of water
once lhe nolification of a major rainfall event
has been received.

2

“Pre-release”

The reliabifily of forecasls by the Bureau of Meteorology are such
that they do not aliow the reservoir o be drawn down in a limely
manner without potentially causing appreciable “adificial’ fiooding
downsiream. )

Lower the storage leve! In Wivenhoe Dam to

To safely lower the slorage it is proposed that this oplien would be
implemented by *Sunny Day’ releases 2l a rate low encugh o
minimise disruplion to the rural areas. This would be difficult fo
implement during a wel year where the risk of major flooding Is
greater. Once the storage level reached ELB7 gate cperalions
would commence as per the current flood manual.

The amended flood opesating rules would relain the key level in the
manual of EL74m, where the gates are opened until the flocd tevel
slops rising.  This would require a change by the Queensland
Government 1o the regulatory requirements and levels of service
that the storage is operated under.

3 75% of the currenl full supply level, and
“75% £S1" ?Li)lg;ale the dam under the current operaling
4 Lower the storage level in Wivenhce Dam (o

85% of the current full supply level and
“85% FSL amend (he current flood manual lo commence
amended” releases once lhe slorage level exceeds

EL65.25

Lower the storage level in Wivenhoe Bam lo
5 75% of the current full supply level and
“75% FSL amend the current flood manual to commence
amended” releases once the storage level exceeds

EL64.00

Same comment as for Option 4.

Document by: Barton Maher

Version Date: 7/02/2011

Page:3of 6




540 ¥ 29ed TT0T/Z0/L 191eQ UOKIIA J3yeN uoyeg :Ag 3UBLWINIOQ
(5G0Z) 22UBNY S0YUDMAL SUT WOL) USRS SIUAAD USisa] .
SYNSDY uondQ — T Jqel
%CE SFTL 1981 %IT 68°TL 18T %t ¥0SCL 152T ETTL TTEC 000°07T’T 26E'S ut.Ome 6661
%ve TLTL £60°C %91 1677L LEL'T %t 9TEL 6ST'E TEEL SLZ'E 000'0TPT £56°S 0 L6T
%0y STYL I8y %tz (42274 m.vﬁm %1 SE'vL TSy 86'¥L ges'L 000°088 | 0L¥0T 203y TTOT Aenuer
%6 LTEL S29°'9 %L STEL 18L9 %y 6E'EL 986'9 LSEL S9TL SET'SO0'E | LZL'ZT | UBISPp 00CS Ul T SN0y 07T
%8 SE'eL 9169 %S ev'EL SET, %L LIEL 9ev'L SLEL 055, ZE0'8Y6'T 0£8'TT uBIsap QUQS Ul T SaNoY 56
Sl BLEL 8092 %S [4-3 74 784 %1 L TOT'8 9T'vL 028 209088 T8TET uBISaP Q008 L T SIN0Y T/
%0T LT'vL £17°8 %9 LEVL GES'E %I o9'vL ¥66'8 TLvL £80°6 €557 8LTVT uBisap DOOS Ul T $:0Y 8
%9T £8'TL oSt %LT arZL TEC'S %E 89°TL ¥58'S 8'TL 6¥0°9 TSL'TLLT | TE0TT udisap pOGT U T $400Y 5E
%EE LT'TL 9py’e %TE £S°TL TAvES YV 60°ZL SI6% L sTl's 6TT V79T SSY0T udIsap 005 U1 T sinoy 9¢
Sy ¥T0oL TL5T %CE 95'0L 8£9°C %9 LOTL £19°E EV'IL T98'E 6TT'vPS'T v1T'8 #USIS3P 0OZ Ui T 4Ry OE
% {QHY w) {sfw) % {anw w) (s/ w} % (GHY w} {s/.w) {gnv w) (s/ ) 1) (s/,w}
uononpay L] MOING UANINPIY |2A37 MOING ucronpay IELES] MO jond el MOING UN[OA MO[JU| uonduosap juaag
MO )l wnwixen MO Iy WINUIXeIAL Mo e wnunxe | wnuixepy | wnwixenss pooLt WmXen
WINWIXEA] wnunxewy WnLEIXe
5 uonRdo & uondg T uondp sy Juisxy - o uondp JUIAZ pCO|4

"7 9]qE1 pUB T 3|qEBL U] PISIBLILINS S] SISAJBUR SiU] JO S3nsat ayy

sjinsoy ¥




040§ :9ded TIOZ/Z0/( 1918 UOISIBA Jayep uouieg Af JudWNI0Qg

S3|NY 1ENUBIA POOL JUALIND BY3 Fuisn sjaaa a0l 10 53nsay Sunnoy — 2 sjqel

%95 £00T WLT L8YT %LT 076’1 %ET €007 %8 TET'T ETCL [AR4 000°0ZET 8SE9 JLIOIsIY 666T
%LE £907C %0T 819 %I 0182 %6 vL6T %y £5T°¢ 1€EL SLT'E | ODODIY'T | €S6°S JLOISIY PLET
Yt 802y %vT vL’s %ll 98’S %01 95/’ %1 £5¥'L 86'vL 8T8°L 000°058C 0LY0T 2103514 TT0Z Adenuer
%CT 05€’9 %8 T0L'9 %S 6789 %S 1169 % 860/ LSEL €9z 9ETS00e LU UEIS2p 000S U1 T SJNoY 02T
%ST ¥O¥'9 %L LI0°L % EET'L % STE'L %1 Lyy'L SLEL 0ss’s TEO'BYE'L QL8711 usIsap QOS Wl T SINoY 98
%t TL0°L %9 639°L %ot 208°L %€ S56°L %1 TIT'] S5TvL 07’8 7090887 TST'ET UISsp 000S W T sinoy z4
%61 L5E'L %8 622’8 %S Sys'e %E 64L'8 %L 675’8 TLve £80°6 £55'795'¢ SLTYT L3155p 0OS Ul T SINOY gy
%Sy 6TEE %L SOL'Y %ET SET'S %6 8LY°S %y g6L's 8cL 6v0'9 TSLTLLT TE0°TT UBIS3p Q00T Ut T SIN0Y 9
%LS €177 %3T €69t %L1 TLTY %l TESY %S €98t €L mNﬁ,m. 6IT'rZ9'T SSY'0T UBIsap QOS Ul T $INCY 9
%L TELT %6 9SEZ %EC S96%C %9T LEC’E %L 645°E e TL T98'E BIIPYS'T 178 «UBISAP Q0T LI T N0y og

% (s/ ) % (s/ ;) % {s/;w) % (s/w) % (s/ s} {aHy w} {s/ W) (i) (s/ w)

uoRanpay ACHAND uoipnpay | mopgng | uomanpsy | mopIng | uononpay | mopng | uonanpay | MORNG | RARTNE | mogIng BUN[OA mogu] uoidiasap IuBAg

Mol4 WInuiIXes mol4 WINWIXEIN mo)4 wnwIxew Mo WNLIXE|AL _Mojd4 WNUEXE | WRUIXBIA] | WnWXey poold wnxe

o405 |9nay adeaoys (€ uondo) %G8 [ond] 28el01g %06 oA D3eaDiS °4G6 |oADT @deioes (2600T |19no7 @301035) IUBAY POOId

%S |aA@ 2desog sapny 3unsig - g vondg




5 Conclusions

Reductions in outflow flood can be achieved by the adoption of different storage levels and release
strategies. However, due to the farge volumes of water associated with major flood events, it is
necessary to consider large changes to the full supply level to achieve appreciable reductions in
flood magnitude. The impact of different initial storage levels reduces as the magnitude of the event
increases.
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