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David Milligan
From:
To:

Sent: Wednesday, 13 October 2010 8:07 AM
Subject: Story Comment Published

Your comment has been published:

Wivenhoe Dam WAS BUILT TO HAVE A FLOOD MITIGATION
CAPACITY not to eliminate a future flood event EQUAL TO OR
BIGGER THAN THE 1974 EVENT.Both the Queensland Government
and The Brisbane City Council have all the reports and studies into this
possible future disaster, WHAT ARE THEY DOING ABOUT THESE
REPORTS AND THEIR RECOMMENDATIONS.???? Dave Milligan

To view your comment online go to:
http://www.couriermail.com.au/news/queensland/brisbane-suburbs-
most-at-risk-of-flooding-as-campbell-newman-warns-of-repeat-of-
1974/story-e6freoof-1225937856670

Please note the Editor may have slightly edited your comment to be
suitable for publishing.

11/02/2011
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Queensland

Jwater

Commission

Securing our water. together,

Trim Ref: D/10/007645

3 MAR 2010
Mr Dave Milligan

Dear Mr Milligan

Thank you for your letter of 25 January 2010 about the revised draft South East
Queensland Water Strategy (Strategy). Your comments will be taken into account when
finalising the Strategy.

People in South East Queensland (SEQ) demonstrated that when water supplies were
threatened by the most serious drought in recorded history, adjustments can be made to
reduce water demand. Water usage reduced from an average of over 300 litres per person
per day to as low as 140 litres per person per day. However, permanently reducing water
supplies to the low levels achieved during the drought could significantly reduce the
amenity and lifestyle choices of many in our community.

The Queensland Water Commission will carefully consider the public submissions on
water demand when finalising the planning targets in the Strategy.

You may be awarc that structural reform of SEQ’s water industry will deliver more
uniform pricing for urban supplies. Under new arrangements water charges reflect water
demand. Customers who use more water pay more on a volumelric basis and large users
have to pay at progressively higher rates of charge.

The 235 000 subsidies by government to the community for rainwater tanks reduced water
demand and emphasised the role that individuals have on reducing the overall water demand
on our bulk water supply sources.

Development codes, introduced by this Government on I January 2007, require new
residential, commercial and industrial buildings to develop local supplies. In SEQ new
detached homes must achieve water savings of at least 70 000 litres per year, while terrace
and town houses must aim to achieve savings of 42 000 litres per year. Rainwater tanks are
one acceptable method of achieving these savings. This could see up to 800 000 homes over
the next 50 years use off-grid supply sources like rainwater tanks, This will supply about
35 000 megalitres per year by 2026 and 60 000 megalitres per year by 2056. With high series
population growth and an allowance for climate change it is estimated that to meet demand an
additional 416 000 megalitres per year will be required by 2056.

Although local water supplies have the capacity to contribute to supply and delay the need for
bulk water supply infrastructure, there will be a significant shortfall of at least 356 000

megalitres per year. Queensland Water Commission
PO Box 15087 City East Qld 4002

Ph: +61 7 3227 8207 Fax: +61 7 3227 8227

P e R L [N N T



There are limits to how big a dam can be based on factors such as catchment size, rainfall
and runoff patterns, terrain and particularly, impacts on the environment. The Strategy
does not recommend the raising of Wivenhoe Dam but to investigate improving the yield
through operational adjustments that balance flood and water supply requirements. This is
one of a number of possibilities along with a raised Borumba Dam that are being
investigated. '

The operation of the SEQ water grid is based on optimising local use and minimising the
moving of water over long distances. Nevertheless, the ability to move water to where it
is needed has a significant impact on water security and provides options to minimise
drawdown from storages reaching critical levels.

Should you have any further enquiries please contact Tad Bagdon, Acting Director of
Water Strategy in the Queensland Water Commission on telephone

rel

Y ours sin

Daniel Spiller
Acting Executive Director
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1. Executive Summary

This report has been prepared in conjunction with the Queensland Department
of Natural Resources and Water (NRW) to investigate options to provide
contingency storage as part of the South East Queensiand Regional Water
Supply Strategy (SEQRWSS). As part of these investigations it is proposed to
look at options for the provision of an additional 200 to 600 GL of contingency
storage in the Brisbane River catchment. The two options for this report are:-

¢ Raising Wivenhoe Dam Full Supply Level (FSL)

¢ Raising Somerset Dam FSL

These two options are being compared with other storage options in South
East Queensland.

1.1 Scope of Work

This scope of work for this report includes the following options for the
provision of the contingency storage:-

» Option W1 - Raise Wivenhoe Dam FSL by 2m to EL69.0
» Option W2 - Raise Wivenhoe Dam FSL by 4m to EL71.0
# Option W3 - Raise Wivenhoe Dam FSL by 8m to EL75.0
» Option S1 - Raise Somerset Dam FSL by 2m to EL101.0
r Option S2 - Raise Somerset Dam FSL by 4m to EL103.0
» Option S3 - Raise Somerset Dam FSL by 6m to EL105.0
This report provides:-
« Background data for each dam including risk profiles.

¢ A broad description of the works required to raise each dam to the
nominated FSL.

¢ Feaslibility cost estimates for each option.

¢ A preliminary assessment of the environmental and social impacts of
each option.

¢ Risks and opportunities associated with each option,

Provision of Conlingency Storage in Wivenhoe and Somerset Dams Page i of 99
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The six options for the provision of contingency storage in Wivenhoe and
Somerset Dams are presented in Tabie 1-1.

Table 1-1 - Summary of Raising Options

Wivenhoe Raising Options

Option Raising | Raised FSL | Increase in Storage | Estimated
{m) (m) Capacity (ML) Cost ($m)
W1 2 69 228,000 63
W1A (Operational change) 2 69 228,000 5to 10
w2 4 I 481,000 138
w3 8 75 1,066,000 . 248
Somerset Raising Options
81 2 101 92,000 55
52 4 103 202,000 70
S3 6 105 332,000 85

1.2

It can be seen from the table that the most attractive option for the provision of
contingency storage would be a 2m raising of Wivenhoe Dam as an
operational change eliminating the need for expensive capital works.
Intuitively, Wivenhoe would be the most logical option for contingency storage
given the size of the catchment and the corresponding probability of capturing
the additional flows.

The provision of contingency storage in Somerset will be difficult due to the
upstream flooding issues associated with Kilcoy and land owners.

Flood Security Costs

Neither Wivenhoe nor Somerset currently satisfies the ANCOLD Guidelines on
Acceptable Flood Capacity (2003). SEQWater is committed to an agreed
program of works to allow the dams to comply with both ANCOLD and the
Spiltway Adequacy Guidelines (NRW 2005) in the timeframe specified by
NRW. Given the assumptions for this study that the dams will be required to
pass the current estimate of the PMF, a substantial portion of the costs to
raise the FSL is associated with the long term works to increase flood security.
It is arguable whether these costs should be included for the provision of
contingency storage as SEQWater is likely to incur these costs in the future
even if the storage is not raised. An attempt has been made fo separate out
the costs associated with the provision of additional storage from the costs
required to upgrade the current dams. These cosis are presented in Table

1-2.

Provision of Contingency Storage in Wivenhoes and Somerset Doms
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Natural Resources and Mines
The Honourable Henry Palaszczuk

' Friday, January 27, 2006
Government, Councils move ahead with SE QId water supply solutions

- The Queensland Government and the Council of Mayors, South East Queensland released a
report outlining a number of water supply solutions they were already working on for the region.

Natural Resources and Mines Minister Henry Palaszczuk and Council of Mayors (SEQ) Chairman
Campbell Newman released the South East Queensland Regional Water Supply Strategy
. (SEQRWSS) Stage Two Interim Report today.

Mr Palaszczuk said the interim report released today identified a number of projects that could
help save water and ac¢cess alternative supplies.

"The strategy is clearly not solely based on dams. There is already more than a trillion litres of
unused water storage capacity in south-east Queensland dams," Mr Palaszczuk said.

"By 2026, we expect 3.7 million people will live in South East Queensiand. This growth has to be . ..
supported by a secure, quality water supply.”

Cr Newman said the 18 Councils had been working with the Queensiand Government on the
SEQRWSS to address the urgent challenges of the current drought.

http://statements.cabinet.qld.gov.au/MMS/StatementDisplaySingle.aspx?id=44348 12/04/2007



"Local government Is responsible for providing water to homes and businesses, so it's very
- important we work with the State Government and get smarter about the use of water resources,

explore new options and protect water quality,” he said,

"Although this strategy spelis out some possible solutions, there is no quick fix to the drought.
With dam levels at around 34%, we still need to watch every drop.”

The Queensland Government provided $1.6 million funding towards stage two of the SEQRWSS
and local Councils have contributed $1 million.

Short term projects highlighted for investigation in the interim report include:

* recycled water - collecting wastewater from Brisbane and Ipswich to supply to industry in the
Western Corridor, Swanbank power station and possibly Tarong power station and Australla Trade
Coast;

* recommissioning both Enoggera Dam and Lake Manchester;

* minor aquifers - Investigating groundwater for emergency supplies in mainland areas in
Brisbane, such as Oxley;

* regional pressure reduction and leakage management - $20 million from the Queensland
Government to subsidise local government pressure reduction schemes. This is expected to save
50 - 75 megalitres per day across the region;

* inter-catchment water distribution - small storages in higher rainfall areas could be emptied
more quickly to take advantage of their greater chance of being filled. Project will look at Gold
Coast off-take, southern reglonal pipeline and North Stradbroke augmentation and possible

Redland interconnection;
* indoor water efficiency - possibility of mandating rainwater tanks In new homes for tollet and

external use;
* regional desalination - Gold Coast City Councll has commissioned an advanced study to

determine costs of a 55 - 110 megalitre per day desalination plant;
* Cedar Grove Weir - State Governiment to progress construction of Cedar Grove Weir on the

Logan River;
* construct Mary River Weir - to improve security of supply for Gymple and Noosa.

Other medium and long term options include new infrastructure such as:
* raising of Hinze Dam and Wivenhoe Dam

* Investigate recycled water options

* Wyaralong Dam

* recommissioning of Ewen Maddock Dam.

Cr Newman said the interim report primarily focuses on urban water provisions.

"The requirements for rural water supply will be done as part of the final report for the SEQRWSS
due for release at the end of 2006.”

The Queensland Government and the Council of Mayors is equally concerned about sustaining
water supplies for rural communities.

"Mr Palaszczuk said the Quensland Government has aiso initiated a review of the existing
institutional arrangements for water In south-east Queensland.

"There are 19 major water supply storages with 12 different owners in the regions, A total of 18
local governments deliver water to their ratepayers, while a number of adjoining councils obtain
water from south-east Queensland," he said.

The Council of Mayors (SEQ) represents the 18 Councils of South East Queensland - Beaudesert,
Boonah, Brisbane, Caboolture, Caloundra, Esk, Gatton, Gold Coast, Ipswich, Kilcoy, Laidley,
Logan, Maroochy, Noosa, Pine Rivers, Redcliffe, Redland and Toowoomba.

Medla contacts:
* Kirby Anderson {Mr Palaszczuk's office) 3896 3689 or 0418 197 350
* Francis Quinlivan (Lord Mayor's office) 3403 4832 or 0408 709 160

http://statements.cabinet.qld.gov.au/MMS/StatementDisplaySingle.aspx7id=44348 12/04/2007
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Development of PMP Estimates

The original Generalised Tropical Storm Method (GTSM) for estimatipg Probable Maximum
Precipitation (PMP) was developed in the mid to late 1970s on the basis of the limited number

of storms and a limited amount of storm data.

In the years since the basic GTSM methodology was originally developed, it was progressively
updated. This resuited in a progressive updating of flood estimates. This developmenf{ also
coincided with developments in hydrological modelling which altowed better modelling of dam
catchmentis. Overall, it resulted in dam spillways progressively needing to pass bigger and

bigger design floods.

Most of the dams designed since the original GTSM methodology became available would have
been designed taking the then estimates of the PMP into account.

NRME&E, together with the NSW Dam Safety Committee and the Western Australian Water
Corporation recognised that it was in need of review in 1999 and jointly sponsored an extensive
review. NRM&E provided *in kind’ and financial support for the project. It was also
represented on the project steering committee and a supporting ‘technical advisory’ committee,

The entire Bureau of Meteorology rainfall record was systematically examined objectively for
the largest rainfall events. A total of 122 storms were identified (as against the 7 used in the
original model) and analysed to develop an upper estimate of the possible rainfall over different
durations. Once the upper envelope was determined and the process refined, this information is
used in conjunction with information about specific catchment in order to estimate Probable
Maximum Precipitation over those catchments.

This GTSM-R review process was very rigorous and is considered to have resulted in far more
reliable PMP estimates than were previously available. In many respects the methodology
adopted was similar to that recently adopted in the Generalised Southern Austratian Method

(GSAM) for southern Australia,

The updated GTSM-R methodology was finalised and rainfall estimates started to hecome

" available to dam owners in September 2003, In Queensland, the Wivenhoe Dam catchment
(near Brisbane) and the Ross River Dam catchment (near Townsville) were used as “test
catchments’ for the methodology. The revised method was peer reviewed internally within
Australia and it was internationally reviewed by Lou Schreiner, US Bureau of Reclamation.

Overall, the recent GTSM review resulted in increases in the flood estimates of about 15% in
south-east Queensland and about 30% to 35% in north western Queensland. The greater
increases in north western Queensland being primarily atiributed to higher persistent dew point
data becoming available in the area. '

The overall effects of this growth seem to be variable across Queensland. The critical duration
design floods for Wivenhoe Dam increased by about 3.5 times over the period and those for
Ross River Dam doubled. Either way, the increases are significant.

Page 28



Minister for Primary Industries

PQOSTAL: G.P.O. Box 46, Brisbane Qld 4001
OFFICE: Primary Industries Building

80 Ann Street, Brisbane

TELEPHONE: (07) 2393000 TELEX: 145352
FACSIMILE: (07) 229 02 0260

5 APR 1990

<o

The President

Albert Valley Progress
Association Inc,

PO Box 83

BEAUDESERT QLD 4285

Dear Mr Milligan,

I refer to your recent representations and particularly your
letter of 20th March 1990 with the enclosed document headed
“Summary of Leaked Documents - Possible Future Floods in
Brisbane", in which you make quite serious allegations against

In relation to Wolffdene Dam, this matter was fully investigated
by the Parliamentary Committee of Public Works. This Committee
heard evidence from a number of interested parties and examined
all available documents relating to the matter which comprised a
very. large number of exhibits, Notwithstanding the findings of
the Committee, my Government has decided not to proceed with
Wolffdene Dam; that is the end of the matter.

With regard to flooding in the Brisbane River, I reject totally
your statement that there was a "cover up by the Authorities” as
you call it,

It is a well kxnown fact that only some 52 per cent of the
catchment area of the Brisbane River system is controlled by
Wivenhoe Dam, and that large floods can arise from the Bremer
River catchment.

Also, the huge floods mentioned by Mr Cossins in his paper are
regarded as having a probability of occurrence in any year of
somewhere between 1 in 100,000 and 1 in 1,000,000, By contrast,
the 1974 Brisbane flood is estimated to have a probability of
occurrence in any one year of 1 in 70,

Obviously, the extreme floods are outside the realm of any
person s experience, they are most unlikely to occur in any
person's lifetime and they most certainly do not constitute any
immediate threat.



The Water Resources Commission is at present involved in a very
large amount of work in implementing flood warning systems for
all dams owned by the Brisbane and Area Water Board and in
reviewing the flood operating procedures. Letters and papers
dealing with these studies have obviously not been leaked to you
and you are therefore not well acquainted with the complete
situation. With regard to the work being done by the Commission,
I have every confidence in their professionalism.

At any time, these tasks have to take a priority in relation to
other matters in which the Commission is involved. I can see
nothing sinister in the timings of letters you mention. Nor can
I see any lack of competence given the wide range of other
matters with which the Commission is involved on both Wivenhoe
and elsewhere right across the State, I reject the conclusions
you have attempted to draw.

In relation to your earlier letter of 9th March 1990 concerning
the leasing of land purchased by the Board for the now abandoned
Wolffdene Dam project, I have noted your requests and will
consider them further when the issue of land disposal is able to
be addressed in the near future.

Yours sincerely,

_/'/'
7 / EDMURD CASEY

Minister for Primary Industries










THE ALBERT VALLEY
PROGRESS ASSOCIATION INC.

“THE CITIZENS COMMITTEE AGAINST THE WOLFFDENE DAM"
PO. BOX 83
BEAUDESERT 4285

Your Ref:

When enquiring D. Mi lligan B President

please ask for:

Telephone _
720-%-90.

SUMMARY OF LEAKED DOCUMENTS - POSSIBLE
FUTURE FLOODS IN BRISBANE

TO WHOM IT MAY CONCERN:

My concern,dg that I am aware of information which I cannot
ignore and

I refer to a recent programme on the 7.30 Report which screened
in Brisbane Monday 26th February 1990, about the recent local
flooding in Brisbane caused by heavy rains over the weekend
24th, 25th February 1990.

Unfortunately the truth has not been revealed by the author-
ities about the possible damage including loss of life which
will be suffered if major floods once again affect Brisbane.

During our research into the need and costs for the controv-
ersial Wolffdene Dam a number of reports and other documents
were leaked to our Association.

In particular a submission by G. Cossins Consulting Engineer
for the Brisbane & Area Water Board dated 25.11.88 and issued
under covering Brisbane City Council Memo Department W.3. & S.
States clearly on P8 that a future “FLOOD FLOW COULD BE FIVE
TIMES THE 1974 PEAK FLOW OF 9,500 CUBIC METRES PER SECOND; WITH
THE FLOOD HEIGHT APPROACHING 15 METRES AT THE BRISBANE CITY
GAUGE, COMPARED TO THE 5.5M FLOOD HEIGHT REACHED DURING THE

1974 FLOOD."

"THE DAMAGE CAUSED IN THE URBAN AREAS BY THE BRISBANE RIVER IN
THE 1974 FLOOD WAS ASSESSED AT $660 MILLION AT 1988 PRICES.
HOWEVER, THE DAMAGE WOULD RISE RAPIDLY WITH BIGGER FLOODS,
REACHING AS MUCH AS $2,000 MILLION FOR A 10 METRE FLOOD AT THE

BRISBANE CITY GAUGE."
.. ..contd/2



This of course does not allow for subdivision, building and
capital investment made since the 1974 floods in the flood plains
or in fact further ajustment to 1990 dollar values or beyond.

With reference to Ald. David Hinchcliff's statement about the
Brisbane City Councils, current flood plan zoning, we refer to
P9 of this submission, which states

"Little has yvet been done in Brisbane along these lines."

"Flood prone land is cheap land and attracts industries
and people willing to take the risk of being flooded.
People in such flood prone areas are vocal in demanding
flood mitigation works to protect them from the results of
their own location."

Further P10 states -

"The Greenhouse Effect is expected to bring increased
rainfall including larger storms to the Brisbane
valley as well as raising sea levels....... average
flood damage losses will increase. Larger Floods may
threaten existing dams with damage and destruction with
overtopping so that it may be necessary to spend

tens of millions of dollars to improve the safety of
Beard Dams."

ON THE SUBJECT OF SAFETY OF BOARD DAMS:

....... It appears that the Queensland Water Resources Commission
wrote to the Brisbane & Area Water Board 28.4.88 and indicated
that current revisions by *A.N.C.0.L.D.; the design floods for
Dams, owned and operated by the Board should take place.

(Ref R. Geddes letter enclosed).

This instruction was finally relayed by the Secretary D.J. Evans
of the Board at a meeting 14.7.88 almost 3 months later.

The Boards Secretary recommended that the safety of the Board's
Dams be referred to the advisory committee for a report.

On the 18.10.88 following a meeting of the Advisory Committee
on 17.10.88 the safety of Board Dams was discussed and it was
advised that the Queensland Water Resources Commission should
advise the time required and the cost involved if the Commission
carried out the studies......... W.A.L. Webber Chairman, Brisbane

& Area Water Board Advisory Committee.

Tt took 6 months after the matter was first raised by Queensland

Water Resources Commission before a reguest was made to Queensland
Water Resources Commission *the Brisbane &
Area Water Board dvise how much and how long the studies

* AN.C.O.L.D..... Australian National Committee on Large Dams.




Queensland Water Resources Commission correspondence dated
22.11 .89 confirms that the Brisbane & Area Water Board
advisory committee and the Oueensland Water Resources
Commission have not advanced any further inthelast 12 months.

Have the studies since been completed? If so what are the
recommendations about the safety of the dams affecting the
people and property downstream of the dams?

D. ™Milligan,
President,
ALBERT VALLEY PROGRESS ASSOCIATION INC.

Encls.
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BRISBANE.AND AREA WATER BOARD ADVISORY COMMITTEE

MINUTES

FOR THE MEETING CONVENED IN THE 13TH FLOOR CONFERENCE ROOM,
MINERAY, HOUSE ON 13TH NOVEMBER, 1989

PRESENT

The Chairman opened the meeting at 9. a.m.

MINUTES OF PREVIOUS MEETING

There were no comments on or amendments to the Minutes of the
previous meeting held on 31lst July, 1989.

MATTERS REFERRED_TO THE ADVISORY COMMITTEE BY THE BOARD

(a) Brisbane City Council Report on Floods
ist - 8th April, 1989

The Brisbane and Area Water Board requested the
Committee to consider a report prepared by the Brisbane
City Council on the operation of North Pine, Somerset
and Wivenhoe Dams during the flood period 1lst to 8th

April, 1989.

With regard to Item 6{c) of the report -~ North Pine Dam
Spillway Gate Discharge Rates - doubts about the
discharge ratings of the gates have been satisfactorily
resolved in that it has been found that the indicators
on the gates showing the amount of gate opening had been
set incorrectly. This problem is in the process of

rectification.

There is no reason to doubt the tabulated discharges in
+he Manual.

It was agreed that the report was in order and that the
Brisbane and Area Water Board be advised accordingly.

various matters vraised by  the Council have been
previously noted to be attended to during the review of
the Manuals of Operational procedures for the dams.



4.

(a)

(b)

REPORTS

. Wivenhoe, Somerset and North Pine Damg -~

Dam Safety/Dam Break/Flood Studies

The proposed brief on dam safety, dam break and flood
studies prepared by Brisbane City Council  was
considered. After discussions with the officers in
Water Resources Commission responsible for dam safety,
it was felt that a complete safety review of the dams as
suggested by Brisbane City Council was not necessary at
this stage, but that, as a matter of urgency, dam break
studies, review. of hydrology and determination of

downstream flood profiles should be carried out. As a

corollary, it was decided that the Advisory Committee

write to the Watet Resources .Commission requesting-

advice as to what studies would need to be carried out
including the review of as-constructed information in
order that licences may be obtained for the three dams.
The Commission would also be asked to explain the
responsibilities of the variovus parties in terms of the
dam safety legislation.

Mr Webber suggested that Water Resources Commission and
Brisbane City Council meet to finalise the terms of
reference for the dam break, hydrologic and flood
profile studies.

"Mr Evans pointed out that the Brisbane and Area Water

Board would like to know the costs involved as soon as
possible and when the money will be spent.

Mr Webber Suggested also that, as the Commission would
be reviewing the flood operating manuals, the Commission
be requested to carry out the studies, as they were
l1inked to the operating procedures.

Flood Warning Telemetry System for North Pine Dam

This is proceeding with a committee to be set up.

" DATE OF NEXT MEETING

It was agreed that the next meeting would be held after the
priefs for the flood studies had been finalised.

The Chairman closed the meeting at 10.45 a.m.



DEPARTMENT OF WATER SUPPLY AND SEWERAGE

RJ:KLB

23 January 1989

MEMORANDUM: Alderman P. Denman
Deputy Mayor

Alderman J. Goss
Alderman for McDowall

Alderman P. Vaughan
Alderman for Eagle Farm

Alderman D, Randall
Alderman for Kianawah

RE: PAPER PREPARED BY G. COSSINS FOR BAWB
SUBMISSICN TO THE BRISBANE RIVER COMMITIER

Attached is a paper prepared by G. Cossins for presentation to the Brisbane
River Co-Ordinating Committee.

The Deputy Mayor has requested that all Council representatives on BAWB be
provided with a copy of the paper as it includes some statements relevant to
timing considerations for Wolffdene Dam. These statements appear on pages
3, 4 and 10 and have been highlighted for ready reference.

The paper was considered by the Property Management Committee on 19 January
for possible submission to the Brisbane River Committee. It is understood
that the paper was withdrawn,

c.C. Alderman Olsen
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AGENDA ITEH 5.3

PROPERTY MANACEMENT COMMITTEE

MEETING - THURSDAY 197TH JANUARY, 1989

BRISBANE RIVER CO—ORDINATiOH COMMITTER

The Brisbane River Committee, through its Executlve Officer,
recently sought a submission from the Board with regard to a
number of aspects related to the Brisbane River.

The matter was referred to the Board” s Consulting Engineer,
Mr G Cossins, for preparation of the submission. Mr Cossins
has now completed that submission and 1t tis presanted for
consideration of the Commlttee. -

RECOMMENDATION

That the Board submit to the Brisbane River Committee the
submission prepared by Consulting Engineer, G Cossins, as
requested in that Committee”s letter of 8th September, 1988,

~D.J. EVANS

Secretary

16th Jaouary, 1989.
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BRISBANE AND AREA WATER BOARD

SOUBMISSION TO THE BRISBANE RIVER COMMITTEE

ON

HATER QUALITY IN THE BRISBANE RIVER

The Brisbane and Area Water Board is a body corporate establighed
on lst July, 1979 under the provisions of the Brisbane and Area
Water Board Act. :

The functions of the Board are specified in Section 22 of the Act
as set out 1n Appendix A. From Appendix A it will be seen that
the primary functions of the Board are the provision of raw water
for urban consumption by the building, operating and maintenance
of dams and alse the provision of flood mitigation by the
operation and control of the Board’s dams during flood times.
The Board also has the functlons of malntalning and preserving
the quality of water supplied {n 1ts Operational Area and of
providing, operating, maintaining and protecting racreation
facilities on land under the Board’s control,

The Board wmay, also, under certaln circumstances, provide and
operate water treatment plants and trunk mains but the main
functions of the Board are the provision of raw water from dams
to sell ro the Local Authorities 1im the Board”s Area and  the
mitigation of flaods. '

The Board is empowered under Section 6 of the Act Cto exerclse its
fundtions in the "Operational Area of Brisbane and Area Water
Board"” as delineated on Map No. M 393 deposited in the Department
of Mapping and Survey at Brisbane. A copy of the plaun is
attached. The Board’s "Area"”, as 1t 1s known {n short, covers
the whole of the area of the citles of Brisbane, Ipswich, Logan
and Redcliffe and the whole of the Shires of Esk, Gatton, Kilcoy,
Laidley, Moreton and Pine Rivers as well as parts of the Shires
of Albert and Beaudesert.

Tt will be seen fFrom the attached copy of the Board”’s "Area™ plan
that the jurisdfction of the Board does not extend over the whole
of the Brisbane River catchment; a small part of the catchment
in Nanango, Rosalie, Crows HNest, Cambooya and Boonah Shires being
excluded. - These exclusioans cover most of Cooyar aad Emu Creeks
and the upper parts of Cressbrook Creek, the Bremer River and
Oxley Creek.

The Board assumed control of Somerset and Wivenhoe Dams fa the
Brisbane River Valley In October 1985, It also assumed control
of North Pine Dam on the North Pine River at the same time but as
this dam lies outside the area of concern of the Brisbame Rilver
Committee no further reference will be made to 1Lt. In the same
way no further reference will be made to the proposed Holffdene
Dam on the Albert River, a stream Lndependent of the Brisbane
River. ’

Australia ts not only the drlest contlnent but experlences higher
filoods with greater flood volumes and also more severe droughts,
than the other continents.



Within this framework the Brisbane River is typically one of the
medium slzed east coast streams of sub-tropical Queensland
characterised by a low average rainfall/runoff vratilo, large
volume floods, occasional severe droughts with zevro stream flows
and a pan evaporation equal to the average ralnfall. All these
factors combine to vequire the provision of large storages for
both water supply and fFlood mitigation.

The Brisbane Water Supply System vequlvres three times as much
headworks dam storage per capita as Melbourne for Ilnstance, and
ten times as much as London. Where flood mitigation is provided-
in the Brisbane Valley some 60% of the total storage capacity of
the major dams (Somerset and Wivenhoe) 1s kept permanently empty

to absorb flood flows. In Britain the annual urban water supply
drawdown 4in dams {g¢ frequently sufflicient to absorb wet season
Eloods. This is not possible on the Brisbane River but, on the

other hand, the above factors are even less favourable in the
drier part of Australia, say at Allice Springs.

Rainfall 1s greatest on the eastern (coastal) side of the
Brisbane River catchment and the east - west rainfall gradient 1is
reflected fn the runoff varlation. The Stanley River, the major
eastern tributary of the Brisbane River, has a runoff per unit
area four times higher thau Lockyer Creek, a western tributary.
The average rainfall over the total 13,560 sq. km. catchment is

942 mm but the average annual streamflow, allowing for
abstractions, 1Is 1,350,000 megalltres representing only 11% of
the rvaipnfall. The remalnder is treated as an evapotranspliration

loss by the surface hydrologists but much of the "loss” is {n the
form of transpiration whlich keeps vegetation growing.

The Brisbane River System {s the major source of urban water
supply for the Brisbane and Toowoomba conurbations via nine dams.

Somerset Dam on the Stanley River and Wivenhoe Dam "on the
Brisbane River avre, by far, the largest dams in the catchment and
provide the major source of supply for the Brisbanme conurbation
via Mt Crosby Weir also on the Brisbane River. Lake Manchester
Dam on Cabbage Tree Creek is also part of the system although fits
role 1is now relegated to that of flow balancing for Mt Crosby
Welir. Enoggera Dam on Enogpgera Creek and Gold Creek Dam on Gold
Creek, both tributaries of the Brisbane River within the Cilty of
Brisbane contribute a small amount of water to the Brisbane
conurbation

North Pine Dam on the North Plne River, Leslie Harrison Dam on
Tingalpa Creek and Caboolture Weir on the Caboolture River also
contribute to the urban water supply of the Brisbane conurbation
although located outside the Brisbane River Valley.

Cressbrook Dam on Cressbrook Creek and Perseverance Creek Dam on
Perseverance Creek, both tributartes of the Brisbane River, are
used exclusively for the urban water supply of Toowoomba.

Moogerah Dam on Reynolds Creek also provides a small amount of
water for the Brishane conurbation via Moreton Shire which has an
allocation of water fiom the dam which 1s otherwlse used for
irrigation and power statlon coolling.

The nine water supply dams are together capable of supplying

about 420,000 megalltres of water per aanum. Apart from the
Brisbane and Toowoomba counurbatloas several small towns such as
Lowood, Esk, Toogoolawah, Kilecoy, Woodford and Yarraman draw

their watrer supplies from the Brisbane River 'System while Gatton
and Laidley will soon be supplied from the rlver.
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The total urban population supplied from DBrisbane River sources
in 1988 was of the order of one million. The existing dams

supplying the Brisbane conurbation are not yet -fully utilised and.

at full utilisation, will be able to supply over one and a half
million population.

Another four dams Iin the Brisbane Valley together with a number
of welirs, principally on the Lockyer Creek are devoted largely to
frrigation supplies and are capable of supplying 62,000
megallitres of water per annum.

The present major usage of water from the Brisbane River
catchment 1is wurban and the proportion of wurban use of the water
will grow as the full potentf{al of the existing dams 15 utilised
and as the further potential of the catchment 1s developed. This
latter factor 1is small as currently 95% of the catchment
potential 1is capable of being utilised by the existing dams. The
development of the remaining potential yield of the catchment is
limited to some five percent due to the extreme variability of
streamflow and the lack of suitable damsites.

The water yield of the Brishane River catchment can be considered
to be almost completely developed.

Large volume f{loods account for significant proportion of the
total flow of the Brisbame River but Is not economical to build
dama to store more of the runoff due to disproportionately
increased evaporation losses from the greatly {increased water
surface areas of the dams 1nvolved. In coastal Queensland the
economic yield o6f a dam 1s 654 to 70% of the average annual
streamflow against up to 95% {in Britain.

The overall effect of the operation of all the dams 1in the
Brisbane River catchment 1s to reduce the overall river flow by
the amount of water taken out for urban and irrfgation use. As
seen above this amount 1is significant and, when the catchment 1is
fully utilised, some 65% to 70%Z of the overall river flow will be
abstracted. As floods contribute a large proportion of the
overall river flow it will be seen that the greatest reduction fin
river flow due to abstraction occurs during "normal” weather.
This effect 1s greatly emphasised during droughts when no water
{s released from the dams and the streams below the dams dry up.

The cessatlion of flow in the Brisbaﬁe River 13 a natural

phenomenon, There are at least elght oceasions during the last
century when the Brisbane River either stopped flowing or was
reduced to a trickle. Several of these occasions occurred before

any dams were built and it can clearly be iaferved that the flow
would have almost ceased L1f the dams had not been built. The
presence of the dams, however, and the heavy abstraction of water
from Ethe system has meant that vriver flow now ceases more
frequently durlag minor drought than {In the past and this
tendency will 1increase as the utilisation of the dams reaches
full potential.

Water 1s pumped and plped directly away From most of the dams 1in
the Brisbane Valley for 1its various uses but the situation 1is
different for the twd major dams, le., Somerset and Wivenhoe.
The latter dam exteads rlght up to the foot of Somerset Dam so
that the water released Ffrom Somerset Dam enters Wiveanhoe Dam
directly. In this sense the two dams can be regarded as one.
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Water released from Wivenhoe Dam flows down the Brisbane River to
the Mt Crosby Weir from which [t 4{s pumped for the Brisbane

conurbation. The sectlon of the Brisbane River between Wivenhoe
Dam and Mt Crosby Welr 1s kept permavently runuing. It has to be
to maintaln the water supply of Brisbane. In principle only

enough water 1is vreleased from Wivenhoe Dam to supplement the
natural flow from the catchment of the Brisbane River between
Wivenhoe and Mt Crosby Welr ¢to just meet the water supply
requirements of the Mt Crosby pumping station. In practice,
however, it is difficult to exactly match the varying
requirements at Mt Crosby exactly as it takes two to three days-
for the water released from Wivenhoe Dam to be effective at Mt
Crosby Wedir. A small surplus flow 1s therefore released from
Wivenhoe Dam and flows over the spillway of Mt Crosby Welr
(usually through the fish ladder) and enters the tidal
compartment of the Brisbane River at Colleges Crossing about two

kilometres below the weir.

Uatil the full potentlal of Somerset and Wivenhoe Dams 1is
utilised, some 25 years or_so_ In the future, some water will bae
available “for ovefflows over Mt Crosby Wedr to Join the tidal
compartment of the Brisbane River. This will not be a continuous
process. During droughts the tendency will be to regulate the
flow into Mt Crosby Weir more closely, using Lake Manchester Dam
on Cabbage Tree Creek for the fine regulation of the river flow.
Under these circumstances little water will flow over Mt Crosby
Helr during droughts. '

This particular form of operation will become more frequent as
populations rise, the consumptlon of water {in the Brisbane
conurbatlion rises and the utilisation of the ylield of the dams
supplyling the Brisbane and Toowoomba conurbations and also
irrigation users approaches 100%. .

As far as the tidal section of the Brisbane River 4s concerned,

extending almost 90 kilometres from Colleges Crossing Eto
Moreton Bay, the average input of raw rviver water will, on an
average, be only 30% to 40% of the natural streamflow. This

contribution will vary from maximum flood flows to zero flows
during droughts.

In a sense the Board”s water supply interest lies only with the
main Brisbane River as far as Mt Crosby Welr. Although the
yields of other dams in the catchment above Mt Crosby are not
neglipgible they have no specific flood mitigation functiloas and
the operatlons of the Board”s major dams at Somerset and Wivenhoe
both during floods and droughts will wultimately determine the
extreme flood and drought flows {in the Brisbane River at, and
downstream of, the weir.

A considerable proportion of the total Brisbane River however
lies downstream of Mt Crosby Weir; the major tributaries belng
the Bremer River and Oxley Creek. The Bremer River flow 1is
regulated to some extent by Moogerah Dam on one of its
tributaries. The principal functlion of this dam 1s the supply of
water to be pumped out of the stream by irrigation farmers and
for the supply of cooling water for Swanbank Power Statlon near
Ipswich; the powerhouse supply belng pumped from Barrys Lagoon

welr at Churchill, a suburb of Ipswich. A small suvpply 1s also
taken from the system at Amberley by Moreton Shire for wurban
water supply as pact of the Brlsbhane conurbatlon. Moogerah Dam

has the Lllamited, although not negliglible, flood mitigation
capabllity due to Lts open spillway.
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Oxley Creek 1s, as yet, uandeveloped for water supply but a
damsite exists which Brisbane City Council has examlned for flood

mitigation purposes only. Enoggera Creek and Gold Creek both
have water supply dams, the oldest and second oldest respectively
for the Brisbane conutrbatlon. Although thelr combined

contribution to the water supply of Brilsbane conurbation is now
less than half of one percent of the total consumption, their
affect on the downstream creek flow 1s precisely that of the
major dams. As the urban supplies are piped directly away from
these dams the streamflow s completely stopped downstream of the
dams except during floods aand in wet periods when the stream,
flow 1s in excess of the urban requiremeants. Gold Creek Dam
provides the flood mitigation automatically given by an open
spillway but Enoggera Dam has a considerable flood mitigacion
storage frow which the discharge is regulated by a flxed culvert;
extremely high floods being discharged over an open spilllway.

The flood flows from the Brisbane River catchment downstream of
Wivenhoe Dam are largely unvregulated by man made stvuctures., The
natural flood contribution from this area of the catéhment enters

the Brisbane River with virtually =no modification, Flood
mitigation in the wurban reaches of the Brisbane River - which
colncide with the tidal reaches from Mt Crosby to the Moreten
Bay - 1s provided by the <careful operation of Somerset and
Wivenhoe Dams. On the -other hand the catchment water flow

contribution into the tldal reach of the Brisbane River is small
during ordinary perlods decreasing to =zero during droughts,
firstly because this part of the catchment has a relatively poor
runoff Ffrom the lower raftnfall 1t experiences and, secondly,
because the whole Fflow of the Bremer River 1is diverted and
Enoggera and Gold Creek Dams abstract water Ffor wurban use.
Irrigation pumps on the remafaing creeks effectively use up the

- remainder of the natural flow during dry periods.

The only contributions to the river Fflow are the effluents of
waste water treatment plants serving the sewered communities of
Brisbane and TIpswich as well as the urbanised areas of Moreton
Shire within the Brisbane River catchment. These plants are
scattered along the viver but the largest, by far, discharges
lnto the river at Luggage Polat, virtually at Moreton Bay.

The Board has no detailed data of the flows and the quantities of
the various wastewater discharges.

As Ffar as the «tidal compartment of the Brisbane River LIs
concerned the contributlon of non ocean water varies Ffrom maximum
flood flows when the whole of the wat:r {n the river is flood
water of low total dissolved solids but high turbidity, ¢to
droughts when the only contrlbution to the estuary 1is the
effluent from wastewater plaunts. Under extreme conditions -=a
drought could effectively last for as much as flve years. During
this period with no contribution of river water, the evaporation
from the surface of the estuary would result in a nett inflow of
salt water from Moreton Bay until the whole estuary was virtually
saline. It is understood that the Water Quality Councll has data
on the rate of fntrusion of salt water into the estuary after
Eloods.



The Brisbane River has a long filistory of destructlve flooding;
the most recent event being the 1974 flood which caused §$660
million of damage, at 1988 prices, in Brisbane and Ipswlich. The
actual 1893 flood helpht was much higher than the 1974 ftood and
the 1841 flood was of a similar helght to 1893 but comparisons of
historical flood helghts are complicated by navigatlonal dredging
of the river channel, the operation of flood mitigation dams and
by tidal conditlons. However, data gathered principally in the
1893, 1968 and 1974 floods has made a comparison of historical
flood possible.

The effect of flood mitigation dams has been calculated for
fioods since 1887 but lack of upstream data limits the procedure
for earlier periods. Thus, Ffor modern condltions, 1974 s
marginally the largest hlstorical Elood . Brisbane River floods
oceur at dirregular intervals aund, in some years, notably 1893,

several floods occurred.

Typically, floods 1in the Brisbane River are caused by major
storms which accompany troplical c¢yclones or hurricanes, The
firgt effect occurs as & cyclone approaches Brisbane., The
onshore winds increase and cause a storm Surge by plling up the
ocean on the continental shelf and adding to the height of the

tide. Thege abnormal tldes are usually the Factor which
determines the maximum Flood levels in the first ten kilometres
af the Brisbane River. Upstream from Pinkenba the highest flood

lavels are determined by the flood [low in the river.

The next effect Ls due to the heavy cyclonic rain falling on the
suburban creeks of Brisbane and Ipswich, These small catchment
creeks respond very gquickly to the heavy vrainfall and the
resultant Floods take only a few hours to .reach the Brisbane

" River and, -:alone, can cause minor flooding -la the suburban

reaches of the Brisbane River itself.

Major flooding in the Brisbane River is due to the heavy cyclonic
rain over the upper catchments 0of the Brisbane River and its
tributaries. There 1is, typflfcally, an interval of two to three
days between the peak ralafall of the storm and the arrival, in
Brisbane, of the flood peak from the upper catchment. The
overall pattern then 1s firstly, a storm surge causing an
abnormal tide which is followed, a few hours later, by a minor
flood from the suburban creeks and followed, two days later, by a
major flood from the catchment. :

After the initifal storm surge on 25 January 1974 {in the Brisbane
River took 4 days to reach peak hefight at the Brisbane City Gauge
but only a further two and a half days to [all back to normal
levels. This effeet 1is due to the trime ctaken by the fload
components from the different parts of the catchment to reach
BRrisbane from a double peaked storm.

A feature of Brisbane River flooding ijs the pgreat depth of
faundation 1n a major flood and the extenslve areas of the flood
plain fnvolved.



Flood envelopes were derived, principally by Brisbane City
Council from a detailed study of the data collected in the 1968
and 1974 floods. These envelopes atre to be found on the reverse
sides of the Flood Maps of Brisbane and Ipswich published by the
Department of Geographic Information.- These diagrams were
derived from a wmore detailed diagram prepared by the Department
of Water Supply and Sewerage of Brisbane City Council. Each
envelope shows the maximum level to which the Brisbane River will
rise at any location along the tidal reach of the river as the
peak of a given flood travels from Mt Crosby to HMoreton Bay

taking 24 hours te do so. Distances are measured along the river-

from 1ts mouth. The eanvelopes are labelled in terms of the
height which a particular flood would reach at the Brisbane City

Gauge (Edward St., City).

"The flood envelopes all slope from Mt Crosby down to Moreton Bay.

This may seem surprising because it 1s frequently believed that a
river in flood 1s vrather 1like a loag sinuocus lake, rising
simultaneously along 1ts full length to the peak helght and then
declining again simultaneously. This is not so. A flooded
stream must have a gradient upon Lt for the water to be able to

flow.

The peak flood level for Mt Crosby Is therefore necessarily
higher than the peak level at Jindalee which 1is 1in turn
necessarily higher than the level in the ceatral City. The flood
must always necessarily come down to the level of Moreton Bay at
the mouth of the river.

The objeétion 18 often heard that water finds 1its own level.
This 1is true as long as the water its still and not flowlng and
applies to the Floodplains of the river., The water level at auny
point in the river extends at right angles to the channel across
the floodplaing to the extreme 1limit of loundation. This idea,
however, does not apply to the river flowlng down 1ts bed,

Contrary to popular belief the tide has very little effect on
major floods in Brisbane and, in fact, the tide 1s damped out in
an upstream direction along the river. In the 1974 flood the
tide was damped out at Toowong. In smaller floods the tide 1s
damped out further upstream, in lavrger £loods the tide 1s damped
out further downstream. .

Dredging of the Brisbane River from about 1870 vntil about 1920
to improve navigatien has reduced flood levels in the area of

river concerned. The Port of Brisbane 1is being moved to the
mouth of the Brisbane River over a number of years. If the $§11
millien per annum malntenance dredging of the river channels is
discontinued 'the river will silt up. As the savings in flood

damage in Brisbane due to the navigational channel dredged in the
river since 1879 4is calculated to be §26 million per year 1t
seems that a case could be made for the annual malntenance
dredging of the River to be continued as a charge against flood
mitigation. However further dredging to reduce flooding would be
of marginal economic wvalue. The main areas affected by dredglong
are the flood plalins adjacent to the dredged area but both the
benefits of dredging and the losses due to 1ts abandonment die
out rapidly in an upstream direction from the area dredged.
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The frequency study of the Brisbane River shows that there is
every chance of a future flood reaching much greater levels than
the 1974 flood. Higher floods will, of course be less frequent.
There 1s, however, a cut-off polint known as the Probable Maximum
Flood. The helight of this flood can be found by coansidering the
maximum amount of raim that possibly could fall in a major storm
from a combinatlon of the most severe meteorologlical conditions.
The Probable Maximum Flood for the Brisbane Cilty Gauge has yet to
be detetrmined but the flood flow could be five times the 1974
peak flow of 9,500 cubic metres per second with the flood height
approaching 15 metres at the Brisbane City Gauge against the 3,5
metres for the 1974 flood. A flood of such a helght would be
exceedingly rare yet, theoretlcally, it could happen..

This will come as very depressing news ¢to the citizens of
Brisbane and Ipswich because so many of them want to believe that
flooding of ¢the 1974 magnitude will never happen again. The
reality of the matter, in splte of the flood mitigation provided
by Somerset and Wivenhoe Dams, 1s that, for every record Fflood in
the past, a higher flood lurks somewhere in the future. The only
consolation 1is that, 1f you have once experienced the Probable
Maximum Flood, there will never be anything higher. There 1s,
however, no record of any place fin the world having experienced
the Probable Maximum Flood in historlcal times {(with the possible
exception of Noah). Aboriginal legends and some geclogical
evidence support at least a 12 metre flood having occurred 4in

Brisbane.

The damage caused {in the urban areas by the Brisbane River In the
1974 flood was aSsessed at $660 million at 1988 prices. However,
the damage would rise rapldly with blgger floods, reaching as
much ag $2000 million for a 10 metre flood at the Brisbane City
Gauge. .

The distribution of damage along the Brisbane River for the
higher floods 1is concentrated in a few areas, notably the Oxley
Creek valley which accounted for half the total 4{n the 1974
flood. Jindalee, which was vetry vocal over {its 1974 losses,
hardly contributed to the total losses of the 1974 flood.

Somerset Dam has been mitigating floods 1in the Brisbane River
since 1943. It reduced the 1974 flood damage 1n Brisbane and
Ipswich by no less than $360 million (at 1988 values) and, over
the period since 1t was first constructed, 1t has saved total
flood damage 1an the order of $860 miilion at 1988 wvalues.
Similarly, Wivenhoe Dam would have reduced the damage in the 1974
flood by a further 3500 mililfon. While the possible savings in
flood damage for a major flood 1is spectacular, such floods are
relatively rare and, 1in fact, contribute little to the average
aunual flood damage which 1s due largely to medium sized floods
which occur with medium frequency.

Under 1974 conditions of the river channel and at 1988 costs, the
average flood damage in Brisbane and Ipswic¢ch from the Brisbane
River, assuming Somerset Dam and Wivenhoe Dam did not exist, is
estimated to be $46 willion per annum. With Somerset Dam in
cperation this 18 reduced to $22 million. Wivenhoe Dam now
reduces the average annual flood damage 1in Brisbane and Ipswich
by a further $15 million. The modern cost of bullding Somerset
Dam 1is approximately $110 million. An average saving of $23
milldion per annum for Flood damage by the dam was therefore, a
good 1nvestment, particularly when it 1s reallised that Somerset
Dam 4is a dual purpose project for both water supply and flood
mitigation. Similarly, the extra cost of adding flood mitigacion
works to Wivenhoe Dam was a worthwhile investment, although a
diminishing return. However a study also makes 1t clear that the



annual saving in flood damage due to bullding yet another dam on
the Brisbane River system would be less than $7 wuilllon. At
present day rates of interest, an lnvestmeant of about §72 million
would be justified for building the daw but, at present day
costs, it 1s clearly {mpossible to bulld a sultable dam on any of

the remaining sites for this price. It will, therefore, not be
economical to builld another flood mitigatlion dam for Brisbane and
Ipswich. The river can, therefore, be considered to be fully

developed as far as flood mitigation is concerned.

Somerset aund Wivenhoe Dams mitigate flooding in the urban areas
of Brisbane and Ipswilch by with-holding as much flood water as
posgible from the peak of the Flood that originates in the half
of the Brisbane River catchment located downstream of Wivenhoe
Dam. This process 1s, naturally, limited by the amount of flood
storage available tn the two dams. No less than 60Z of the
storage capaclty of each dam 1is kept permanently empty to store
flood waters.

Beyond 2 certaln sized flood 1t is necessary to release water con
to the peak of the lower catchment flood to prevent the dams from
being overfilled and, possibly, being destroyed by overtopping.

So far only physical methods for reducing flood damage le.,
dredging the river or building flood mitigation dams, have been
conaldered. There are, however, other methods of reducling
flood damage;} flood plain zonlng, flood-proofing of bulildings,
and compulsory flood insurance. ’

Floodplain zonlag 1s a method of reducing flood ‘damage by
locating the most easlly damaged and vital structures ln areas of
least floceding and by utilizing the most frequently flooded areas
for installations, such as sports flelds, which suffer 1little
damage durlng a flood. Flood plain zonlag requires legislation
to make 1t effective and the plan for zoning the floodplatins has
to be 1incorporated I1nto jocal authority Towan Plans or the
equivalent, Little has yet been done in Brisbane along these
lines. Flood damage can also be considerably reduced by
constructing buildings of materials as reslstant to flood water
{nundation as possible and by locating easily damaged electrical
and electronic equipment as high as possible in each buillding.

Flood proune land is cheap land and atctracts {ndustries and people
willing to take the risk of belng flooded. People in such flood~
prone areas are vocal in demanding flood mitigation works to
protect them from the results of thelr own location. Experience,
particularly in the U.S.A., has shown that when flood mitigation
works are bullt, the value of the formerly flooded land increases
and attracts an even greaterT capltal lnvestment.

The net result 1s that when the next cycle of flooding comes
around the total flood damage, fnstead of Ffalling, has actually

risen, Compulsory Llnsurance of floodable property 1ls a way of
ensuring that the land carries 1ts true value whilst building wup
a fund to pay for futuve fiood damage. In the U.S.A., for

fnstance, the Federal Goveranment will not provide subsidies for
flood mitigation schemes unless compulsory fnsurances are
attached to the floodable land. No proposals have yet been
announced anywhere in Australia for such schemes.

Contrary to popular oplnion, the forecasting of the 1974 flood
levels ‘was extremely accurate after the flrst tweo days of
confusion. These forecasts were not made avallable to the public
as a result of a high adminlstrative decisiod. It 4is understood
that the theory behland thils decision was that 1f the public knew



what was golng to happen they would panic. Studles carried out
by social scientists in disaster situations have shown that this
theory 1is not tenable. However, even 1f the accurate forecasts

had been released during the 1974 flood, there was siumply no
mechanism availlable, at that time, for conveying the foformation
in a meaningful Fashion to the people in the flooded areas whe
needed the advice most. Since that tlme there has been a major
re-organlisation of the means of advising the public of possible
flooding and the Brisbane-Tpswich Flood Warning System has been

set up. This 1s a co-operative effort between the Police, the
State Emergency Service, the Bureau of Meteorology and the -
Brisbane and Ipswich City Councils. The new arrangement allows

the various specfalist groups to concentrate on thelr own areas
and it spreads the load of disseminating messages to the publiec
over an extensive system of volunteers.

The greenhouse effect i{s expected to bring increased rainfall,
including larger storms, to ¢the Brisbane Valley as well as
raising the sea level. The overall effect of the 1ncreased

rainfall will be to ralse _the  yleTd  of existing dams aand,
possibly, to make further dams economlcal thus Increasing surface

water harvesting. The 1increaged storm activity, however, will
bring more floods so, 1in spite of the existing flood mitigation
dams, average flood damage losses will 1increase,. Larger floods

may threaten existing dams with damage and destructlon with
overtoppiag so that 1t may be necesasary to spend tengs of millions
of dollars to improve the safety of the dams. On the other hand
the changed circumstances may make further Flood mitigation dams
economical.

Increasing sea levels will not only flood existing low level
areas as well as port Installations but -will cause the backwater
effect of high.ocean levels to extend further upstream but it
should be remembéred that this effect dies out rapidly dan an
upstream direction. :

The Brisbane and Area Water Board has powers under Section 54 to
58 of the Brisbane and Area Water Board Act to take action to
protect the quality of ¢the water stored 1in its dams. The
exerclise of such powers, however, can have little effect upon the
quality of the Brisbane Rivz. water 1in the tidal reaches from
Colleges Crossing to Moreton Bay as the water stored in the danms
is almost all withdrawn for urban and other consumption. Little
of the stored water enters the tidal reaches of the river and the
part that does 1is contaminated with other materials that enter
urban sewerage systems.

The Board has virtually no control over the quality of the river
water entering the tidal section of the Brisbane River. A small
proportion of the settlable sollds may be settled out of the
water during floods but this s belleved ¢to be of minor
consequence,

A wmore 1lmportant factor 1Is probably the reteantlien, 1in Socmerset
and Wivenhoe Dams, of the bed load of sand and gravel norwmally
carried by the river durfng floods. As those two dams command
almost half the total catchment of the Brilsbane River Cthey have a
slgnificant effect on the vreplenishment of sand and gravel
supplies dredged from the tilidal reaches of the vriver. - No
quantitive estimate of this effect is avallable to the Board.
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Certain tributarles of the Brlsbane River are prolific sources of
turbidity in the river waterv. The prime culprit in this respect
is undoubtedly Lockyer Creek. The alluvial soils of the Lockyer
Valley are easily eroded to cause turbldity and the whole effect
is greatly magnilfled by the exteansive small crop farming

practiced 1n the valley. The worst recorded example of Lockyer
Creek turbidity occurred in January 1969 due to a severe hail
storm Iin the Valley. The halil was so extensive that 1t blocked
gullies and drains causing the accompanylng raln to flood large
areas of farmland. When the hail melted the next morning the

rapld drainage €from the gaturated black solls produced turbidity .
levels estimated at some 300,000 miiligrams per litre (parts per

million). When thls water entered the Brisbane River 1t was
diluted by an almost equal amount of low turbidity water from the
Upper Briabane River. The resultant mixture was measured by

dilution method at Mt Crosby to have a turbidity of 150,000
milligrams per litre. The water slid over the spillway of Mt
Crosby Weir without a sound; any splashing being suppressed by
the mud content, The Department of Water Supply and Sewerage of
Brisbane City Councill records the daily turbldity of the Brisbane
River at Mt Crosby and at more frequent intervals during episodes

of high turbidity.

Such extreme Instances are rare but heavy turbidities are
frequently encountered 1in the river durlng wet periods. The
Board ‘has no control over such turbldicies. They will always
occur unless some change In agricultural practices in the Lockyer
Valley can reduce the erosion component of the turbidity.

The Board considers that any restralnt on the eantry of topsoll,
fertilisers and pesticldes Into the Brisbane River system would
be beneficlial for the Board”s Interests although the effect of
such reductions.upon the tidal estuary is unknown to the Board.
The reduction of erosion would reduce the rate of salltation of
the Board’s dams. Studies have shown that the rate of siltatlon
is presently not serious but a reduction 1n the rate could
possibly extend the useful lives of the dams by wmore than a
century.

Fertilisers act as plant nutrients 1in the Board”s dams and
encourage the growth of algae and other water plants in the lakes
This downgrade the quality of the water and increase the cost of
urban water treatment as well as imparting unpleasant tastes to
the water that are difficult to remove.

Although the Board has an ongoing programme of water testing for
the effects of special sources of pollutlion in 1ts lakes it 1is
not yet possible to draw broad conclusions from the study. The
reduction in algal growth in Lake Samsonvale, on the other hand,
due to the reduction in pineapple farming in the catchment which
uses heavy fertllisation is striking. Brisbane City Council wmay
be able to provide data on this subject.

The only other contribution the Board can make to the problems to
be addressed by the Water Quality Sub-Committee concerns the
question of the historical clarity of the river. Experience In
the 1974 flood in Brisbane showed that fine mud was spread by the
flood over the flood plains of the river throughout the inundated
suburbs of Brisbane and Ipswich aud that sand was deposited on
the river banks 1in the eity. A sandy beach appeared, once again,
on the southern bank of the river beneath the Indoorocopilly
bridges, for 1instance. This suggests a mechanlsm whereby large
floods deposit sand on the river banks, particularly, on the
convex sldes of beunds. Subsequent smaller Ffloods and wurban
runoff then cover these sand beaches with mud thus obliterating
them.



This mechanism can account for the reports of pilcenie parties in
the past of 3andy beaches along the Brisbane River, Following
the pattern of the 1974 flood sandy beaches would have beea laid
down 1n the floods of the early 18407s and again in the floods of
1890, 1893 and 1898 but then, probably not agalnm until 1974
although the 1931 flood may Just have been high enough for the

purpose.

It seems then that sandy beaches 4are condlitional wupon large
floods {in the river. With Somerset Dam and Wivenhoe Daw in
operation the frequency of flooding to the 1974 level will be
much reduced by a factor of about four so that the reappearance
of sandy beaches will become rarer than In the past,

The Board has no record of hlstorical river clarity Iin tidal
estuary of the Brilsbane River.

In summary the Board 1s able to contribute to the Questions To Be
Addressed By The Water Quality Sub-Committee as follows:

1. The Board has no data on the historical clarity of the tidal
section of ¢the Brisbane River ©but considers that sandy
beaches are deposited by large floods and are covered with
mud by subsequent small floods.

2. The question of littering 1is outslde the Board”s terwms of
reference and functilons.

3. The Board conslders that the damming of the river has little
effect on the elarity of the river during flood times as the
Board”s dams deo not command the half of the total catchment
which included Lockyer Creek, a known producer of great
amounts of turbidity.

The effect of damming the river has been to greatly reduce
the inflow of river water to the tidal component of the
Brisbane River particularly during dry perlods. The Board
has no opinion as to whether this action has any effect on
the river claricy.

4. The "filtering” of urban runoff would undoubtedly reduce the
contributlion of turbidity and other forms of pollution to
the river but the Board is unable to express an opinfion as
to the effect on river clarity.

5. This matter 1s too far out of the Board’s Jurisdietion for
an opinion toe be expressed. However, 4as Somerset and
Wivenhoe Dams command about half of the total Brisbane River
catchment they trap a considerable proportion of the sand
and gravel which, otherwise, would be deposited in the bed
on the tidal reach of the river.

6. The Board 1is not in a position to express an opinion on the
subject of dredging and the clarity of the rlver water,

7. The reduction of rural runocff of topsoil and fertilisers
would benefit the Board s storage dams, firstly by reduclng
the rate of loss of storage capaclty by slltation and
secondly by the reduction o¢f plant nutrients which promcte
the growth of algae and other water plants which cause the
deterioratlion of the stored water as well as reduclng the
aesthetlic pleasures of vigsitors viewing the lakes.



Although the Board desires to supply raw water to Its
consumers as Ffree from contamlination as possible the Board
cannot express an opinion on the exact role played by
pesticides and considers that matter should be referred to
other authorities such as Brisbane City Council and the
Water Quality Council.

The Board belfeves that the reduction {in ercslon would
beneflt the turbidity of the water 1in the tidal section of
the river but that the fertiliser and pesticide components
are probably of major concern to urban water supplies and
that a reduction 1{n these components would benefit the
Board”s lakes and the assoclated urban water gsupplies as
well the tidal section of the river.

G. COSSINS, B.E., M.I.E. AUST.
CONSULTING ENGINEER
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APPENDIX A

BRISBANE AND AREA WATER BOARD‘ACT 1979-1984

22,
(L
(a)

(b)

(e)

(d)

(e)

(£)

(g)

(h)

(1)

(3

FPUNCTIONS
The Board”s functlons are:
to conserve and store water and allocate water to:
(i) Local Author{ties whose Areas or part of whose
Areas ave within the operational area: and
(11) with the prior approval of the Minister, to Local
Authorities whose Areas are outside the
operational area, and to electriclty generating
authorities.
to sell water to Local Authoritlies, with the prior
approval of the Minister where it ts required by
paragraph (a), for thelr own use or for resale of part
of such water to another Local Authordity;
to sell water direct form a reservelr, with the prior
approval of the Mianister, ¢to electricity generating
authorities, for the purposes of one or more of thelr
generating statlons;
to incorporate into headworks under the control of the
Board coanstructed before or after the date of
commencement of this Part guch . flood mitigation
‘provislons as the Board deems expedlent!
to reduce, so far as practicable, the effects of
flooding, by the propet control aund regulation in time
of flood of headworks under the control of the Board,
with due regard to the safety of the structures
comprising those headworks;
to Investigate and plan for such future headworks aud
trunk mains as, in the Board”s opinion, may be required
to meet the requirements for the supply of water as a
function of the Board and to take all steps deemed by
the Board to be practicable to {implement plans and
schemes accepted for such headworks and trunk mains;
to take all steps adjudged by the Board to be necessary
or desirable to ensure and maintain the quality of
present and future supplies of water in the operational
area;
to construct operate and maintain and,'where necessary,
to lmprove or extend headworks and trunk mains under
the Board”s control;
at the request of one or more Local Authorities to
construct, operate and maintain and where necessary to
improve and extend treatment works to supply treated
water to such Local Authority or Local Authorities and
if 8o requested by a Local Authority to take over
treatment works under the <control of the Local
Authority;
to provide such vroads and communications, offices,

stores, depots and other accommodation  as the Board
adjudges to be necessary to meet the requlirements of
{ts undertakings or any of themj



(1a)

(k)

(1)

to provide, operate, protect and malntain such
recreational facllities as the Board sees Fit at
headworks or on any other land ot property owned by or
under the contrel of the Board and ¢to enter into
commercial ventures 1incidental to the operation of
those recreational facilities and to let out to other
pergsons the opevation of those facilities or ventures;

to administer and manage all property vested 1In the
Board; ’

to take such measures and to carry out such works as
are Ineldental to the proper discharge of the aforesatid
functions of the Board.
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PROPERTY MANAGEMENT COMMITTEE

MEETING - 14TH JULY, 1988

:n- "r_ ¥ .‘?:'1"7'.‘

SAFETY OF BOARD DAMS .

.’-:! . . LS .I
H L .

for dams owned and operated by the Board.. Particular p
made' to Wivenhoe Dam and the Commission's policy with regard to the
.safaty evaluation of the dams under the Board's contral was outlined,
A copy of that letter is attached, ' co '

The Board's Consulting Engineer, Mpr. g. Cossins, was requested'to
review the situation in the 1ight of the Tetter from the Commissfoner

of Water Resources and a copy of his report {s attached,
i

RECOMMENDAT I ON

It is recommendéd that the matter of the safety of the Board's dams
be referred to the Advisory Committee to the Board for a report
in due course, .

" Dyd T EVAY
W Secretary.
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References . 88/5295/7/14 a . , GF?O Box 2454
Telephone . 294 7330 S -~ Brisbane

My R. Gaddes

GQueensland 4001 _

28ch April 1988

The Secretary ey
Brisbane and Area VWater Board
G.P.0. Box 2436 )

BRISBANE QLD 4001

ATTENTION: Brisbane and Ares Water = .. . '
' Board Advisory Conmittes

: Dear Sir

DAM SAFETY - BRISBANE AND AREA WATER BOARD DAMS S
. - B 5' T S ._75,‘7.‘_::¢3-”}?.‘§;ﬁ e
The purpose of this letter 1s to advise the Board of current yevisiopg’
of the design floods for dams owned and operated by the Board, ‘
particularly Wivenhoe Dam dud to discuss the Commission's policy with

regard to the safety evaluation of these dams. ‘ ' o

" LEGISLATIVE RESPONSIBILITIES

ISR e 0 e o e et i e e A e e i it * g o e . 1, s, 58 5 ettt e

Under the provisions of the Brisbane and Area Water Board Act 1979-
1984, the Brisbane and Area Water Board owns and operates 'Somerset,
Wivenhoe and North Pine Dams. Recent legislative changea place the
administration of this Act with the Minister for Water Ragources, who
18 algo responsible for the Water Resources Amendment Act 1975 which 3
requires the Commizsioner of Water Resourcas to ensure that the owners '
of referable dams adequately maintain their dams in a safe condition |
for the protection of the community at large.

RECEIVED S
20 APR 1988
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Mineral House, 41 Goorge Strest, Brisbane Tolax 41761
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WIVENHOE DAM FLOOD STUDLES

Tt

1,

2,

Original Flood Asgesamante

The Queensland Water Resources Commission designed Wivenhoe Dam in
the late 1970's, ‘“The original design floods were calculated by
rainfall frequency analysis and probable maximum precipitation
being combined with a unit hYdrograph approach to calculate flood
discharge. The probable maximum precipitation was determined by
maximising the 1893 storm "in situ", :

The probable maximum flood determined by this method had a peak f
diacharge of (15,000 cumecs and a volume of dedmillionsmagal itras’,
This flood results in a maximum storage level of EL 77.0 with the
agsumption that one of the five gates 1s inoperative. Fteaboard__;
wag provided above this level for wave tun=-up, resulting in a B

level of EL 79.7 for the top of the wave'wall.,ﬁ

Current Flood ABBGHBN&HEEj

Since the design of wivenhoe Dam, the Bureau of Heteorology has
revised its procedures for estimating probable maximum o
precipitation, resulting in a general increase in the probable. fod

‘maximum flood estimates for dams in Australia. The Australian
" National Committee on Large Dams (ANCOLD) and the Inatitution of

Englneers Australia have hoth acgepted that the previous L
techniques of astimating extreme precipitation may have resulted
in underestimates of probable maximum floods (PMF).

The ANCOLD Guidelines on Design Floods for Dams ~ 1986 recommed
that for high hazard dams such ae Wivenhoe, the design. flood
should lie in the range from the PMF to the flood with an ABP of
l in 10,000, (By definfition an AEP cannot ,be assigned to the
PMF).

The following tabulation giveé'détails of the original and revised °
YMF and alee floods for a range of annual exceedance probabillicdoey
(ALP).

[

”"E’_’i"“”m’ P ] e GINAL BSTIMATE REVISED ESTIMATE !
- b t‘sl.EP ! . 7

PEAK INFLOHW = VOLUME PEAK INFLOW ii§v0LUﬂE*ﬂj:e:
CUMECS ."HEGALITRES - CUHECS 53 MEGALLTRRS ).

Plappbey, mpsh. Flood

(L 50 yey 7,200 LA 1,830 e

() in 100 yr) 8,500 .1 . C 8,700
Lin 500 yr) 10,500 ' e

1,234,000 U :
( L - - I L
El in 1000 yr) 12,500 2,3131000 13,400 ° " "2,177,000 M‘}“”W"

-
B s e P T e ot o

15,000 4,272,000 47,800 10,260,000 cam e :
' : IHO?OGGHWJ-

; . |
\~\__s.——""/ + /{ /09, ame F:‘S‘(___:

4 Times  besipy Vauwe 0

€ Leanonsy /v,

! (/ir!;l(‘f l}}
A

fove 2 4



. N It has bedn estimated that the'revised probable maximum flood
would overtop the embankment by some 2 to 3 nmetres.

While such a flood would have disastrous consequences for the
tdam, 1t ghould he noted that the Imminent fallure flood, ie&. the
flood which just reaches the top of the wave wall and is on the
point of overtopping the- embankment, has an AEP 1in the order of
l in 100,000, e

DAM SAYETY AND COMMISSION POLICY

Dam safety is evaluated by two measures; namely "hazard" and 'risk".

- The hazard is a weasure of the potential for the failure of a danm to
cause damage and loss. It is not related to the mechanism of the
failure but to damage and loes which would be caused by tha
uncontrolled raleaae of the storage contents,

The risk 18 a measure of the likelihood of a dam failure and 1t ie 3
- related to the thoroughness of the design and the soundness of -
construction practices. :

It is universally accepced that the higher the hazard, the 1ower the

. acceptable risk of failure.

E S

The dams of the Brisbane and Area Water Board are clearly high‘hazard

dams using the ANCOLD Guidelines which the Commission conslders
appropriate for application in Queensland. If any of them breach,
flooding of inhabited areas will occur. It is therefore considered
necessary that these dams have been designed, constructed and operated
such that there 18 a very low rlsk of fallure.

The Commission believes that a comprehensive safety review should be
carrled out on all high hazarddams in Queensland. A necessary
component of each review should be a flood inundation study, whareby

areas at visk during faillures are identified and realistic evaluations

of hazard made. ) .

1

Three 1eve13 of documentation are consldered necessary for high hazard

dams;
(L) Emergency Preparedeness Plans (EPP),
(2) Standard Opervating Procedures (SOP).'

(3) Mﬂintenance Hanuale. ,.ﬂ AL ”:gjf

The EPP should be a conclge documant which will contain inﬂtruationa
for the operator to follow in extreme events such ss flooding, : '
earthquake and dam break events. In particular it will contain
directions on the civildefence measures to be Lnvokad for the
different emergencies. These manuals will need to be developad in
consultation with State Emergency Services, Police, Local Authorities
and the State Government.

e --__r._..'é....:,..;h e e
Pl el T T
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_.ht some time in the‘near future, the Commiasibhzwould 1

-
i
' H
P . .
Wal s 14 '

AN KRS e, o : . '
The S0P should contaln details of procedures to be followed in the
normal operation the storages. Such details would cover the operation
of spillway gates for passing floods and items to be monitored to
detect at the earliest time the onsgt of a dam breach event or other

serious event.

Haintenance Manuals should contain operational and maintenance details
of all equipment involved in the operaticn of a dam.

With respect to the dams of the Brisbane and Area Water Board, it is
understood the current status is ag follows: ‘ . :

HYDROLOGY ~ INUNDATION ° DAM - DESIGN Epp

N N

REVIER STYDY BREAK  REVIKW
(1) Wivenhos Dam ' Yes , No o "Ne ' Mo 1
(#) Bomsxset Dam . .. Yag oo N e Neoo i No ¢
(3) North Pine Dam - Ro .. No i No c o Mg R

[

Y I

Notea: (1) Thé;exiating Procedural Manuals contain some of tﬁéz; '
relevant information but do not wholly meet the require~
ment, A geparate manual would be preferable, : o

[

The Commission will preparé a detailed discuaaionipapar on the revised
probable maximum floods and their possible implications for the Water
Board Dam&.and on the Commisslon's Dam Safety Policy in ganatal-_:h;¢

ike to arrange
for an informal discussion on theee matters with the Board.

Yours faithfully

for COMMISSIONER OF WATER RESQURCES )




g e e e i aa e e

&% | Queensiand
M% Water Resources
LRy Ccommission

References GPO Box 2454
Telephone . 294 2411 Brishane
Officer - Mr Webber Queensland 4001

OWRC File: 151/01/02
18th October, 1988

The Commissioner,

Water Resources Commission,
G.P.0., Box 2454,

BRISBANE. Q. 4001

ATTENTION: Mr R. Geddes

Dear Sir,

The Brisbane and Area Water Board Advisory Committee has been requested
to advise the Boaxrd with reference to the safety of its dams.

As discussed with you, I would be pleased if the Commission would prepare
a brief setting out the studies that you require to be carried out
for the Wivenhoe Dam/Somerset Dam system and North Pine Dam as follows:
(a) dam full, dam break -~ no rain;
(b) maximum P.M.P. dam break; and

(¢} imminent failure dam break as part of P.M.P. dam break.

Will you please also advise the time réquiréd and the cost involved,
if the Commission carried out the studies.

Yours faithfully,

e

W.A.L. WEBBER

~Chairman, Brisbane and Area

Water Board Advisory Committee,
[

’

Mineral House, 41 George Street, Brisbano _
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BRISBANE AND AREA WATER BOARD ADVISORY COMMITTEE

\
MINUTES
FOR THE MEETING CONVENED IN THE Il1th FLOOR CONFERENCE ROOM,

' MINERAL, HOUSE ON 17th OCTOBER, 1988

1. PRESENT

Messrs W. Webber {(Chairman)

A, Ginn
K. Tibbits

The Chairman opened the meeting at 92.30 a.m.

2. MINUTES OF PREVIQUS MEETING

There were no comments on or amendments to the Minutes of the Wm ious
meeting. : v 70390
M BIGH T
3. BSUBJECT: Safety of Board Dams /

e

28th April, 1988 and by'Qgiliﬁ‘00531ns “dated 24th June, 1988 /were

o T ke R T T b e e

The reports prepared by Queensland Water Resources Comm1531onédated
" discussed.

It was agreed that as the dam break studies were’ necessary under
the dam safety 1legislation, there was no alternative, but that
they be carried out, ‘The main concern was the preparation of a
brief to indicate the extent of the studies required,

. The Chairman invited Messrs R. Geddes and R. McConnell, Water Re-
sources Commission, to join the meeting. These gentlemen discussed
the analyses required, the collection of data, and the fact that
there was concern as to the credibility of the probable maximum
precipitations.

Finally, it was agreed that the Committee would write to the Water
Resources Commission, asking the Commission to prepare a brief
setting out the studies that were required, and to indicate the
time required and the cost involved for the Commission teo carry
out studies for the Wivenhoe Dam/Somerset Dam system and North
Pine Dam as follows: :

(a) dam full, dam break - no rain;
(b) maximum P.M.P. dam break; and
(¢} imminent failure dam break, as part of P.M.P. dam break.

The results of the studies will then be used in the preparation
of the Emergency Preparedness Plans,





