SUBMISSIONS FOR STATE OF QUEENSLAND
04 APRIL 2011

Department of Environment and Resource Management

(DERM)

C. All aspects of the response to the 2010/2011 flood events,
particularly measures taken to inform the community and

measures to protect life and private and public property
(including immediate management, response and recovery;
resourcing, overall coordination and deployment of personnel and
equipment; adequacy of equipment and communications systems;
and the adequacy of the community’s response)

The DERM provided both general and specific flood response commentary in

Submission 1 at Parts C, D and E.

Draft Protocol for the Communications of Flooding Information for
the Brisbane River Catchment

In the second half of 2010, DERM participated in the development of the draft
“Protocol for the Communication of Flooding Information for the Brisbane River
Catchment — including Floodwater Releases from Wivenhoe and Somerset Dams™.
Emergency Management Queensland (EMQ) within the Department of Community
Safety is the lead agency for the development of the draft communications protocol.
Other participants in the development of the draft communications protocol include
the Department of the Premier and Cabinet, Queensland Police Service, Seqwater,
SEQ Water Grid Manager, Bureau of Meteorology (BOM), Brisbane City Council,

Somerset Regional Council and Ipswich City Council.

The draft communications protocol details the arrangements to be followed by the
Brisbane City Council, Ipswich City Council and Somerset Regional Council,

Queensland Government agencies and BOM. The object of the Protocol is to ensure
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the provision of consistent and robust information to the community concerning
potential flooding impacts for the Brisbane River catchment, including release of

floodwater from Wivenhoe and Somerset Dams.

The following are the key parts that apply to DERM:

(a) “In the case of floodwater release, the SEQ Water Grid Manager will alert the
Director-General (DG) of the Department of Community Safety (DCS), DG
Department of Environment and Resource Management (DERM), and the local
governments.”;

(b) “DG DERM will inform the Minister for Natural Resources, Mines and Energy.”;
and

(c) “Department of Environment and Resource Management (DERM) consults with
the stakeholders prior to the approval of any updates to the Flood Mitigation
Manual. The DERM also approves any necessary variations to the strategies in the

manual if required during the course of a flood event.”

The draft communications protocol was not finalised prior to the flood events in
Brisbane and Ipswich in January 2011. However, given BOM’s predictions for the
summer storm and cyclone season, on 22 November 2010 the Premier of Queensland
wrote to the mayors of Brisbane, Ipswich and Somerset proposing that the draft
communications protocol be implemented on an interim basis pending its finalisation

and formal sign-off by the parties.

The draft communications protocol is now being reviewed.

D. The measures to manage the supply of essential services
such as power, water and communications during the
2010/2011 flood events

Water and sewerage providers

The DERM regulates Queensland’s water and sewerage services. Chapter 2 of the
Water Supply (Safety and Reliability) Act 2008 (the Water Supply Act) was

specifically developed to protect Queensland’s communities from the consequences of
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loss of essential services. The DERM works with urban and rural water supply and
sewerage service providers to maintain or improve service standards and safety, while

seeking to lower the cost of providing those services.

The regulatory framework is based around the fundamental principles that service
providers:

(a) Set their own operational standards (operation and renewal strategy); and

(b) Are solely responsible for the day-to-day provision of water supply and sewerage

services, i.e. DERM has no direct involvement in the delivery of the services.

The Water Supply Act requires that drinking water service providers must monitor
water qﬁality (currently for £. Coli and fluoride) in accordance with the Public Health
Regulation 2005 and continue any other water quality monitoring in place prior to the
commencement of the Water Supply Act. Drinking water service providers must also
report to DERM any detection of E. Coli and exceedences of health guideline values
in the Australian Drinking Water Guidelines found as a result of this monitoring. The
Australian Drinking Water Guidelines health guideline values have been adopted by
DERM in addition to the requirement of the Public Health Regulation 2005.

The DERM regulates discharge licence conditions/limits for sewerage, Strategic Asset
Management Plans (SAMP), System Leakage Management Plans (SLMP) and
Drinking Water Quality Management Plans (DWQMP).

Water supply and sewerage providers which are not required to be registered under
the Water Supply Act are not regulated by DERM. These providers include bodies

corporate, holiday resorts, mining operations and caravan parks.

The DERM sent an Advisory Information bulletin (a copy of which is attached and
marked as ‘DERM-01") by email at 9:24 am on 24 December 2010 to all local
governments reminding them of the importance of ensuring appropriate management
of water quality during times of adverse weather condition and when usual resources

such as laboratories and Council staff were not available.
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Where test results indicated healthy drinking water quality parameters were exceeded
during the flood events, the water service provider was required to ring a 1300
telephone number to report the test results. The DERM then liaised with Queensland
Health and either DERM or Queensland Health then contacted the water service

provider to have the matter rectified.

The DERM personnel attended meetings with the State Disaster Coordinator on

30 and 31 December 2010 amongst others, which involved EMQ (State Disaster
Coordinator), Queensland Health (QH) and Local Government Association of
Queensland (LGAQ). DERM’s role was identified as providing technical support for

essential water and sewage supplies.

It was initially agreed on 30 December 2010 that LGAQ would contact flood affected
local councils to obtain information from councils on the status of flood affected
water, sewerage and waste facilities. Following discussions with LGAQ, DERM
commenced providing daily reports from 4 January 2011 for the first two weeks and
subsequently on a weekly basis. The DERM contacted councils about the issues
associated with water and sewerage services being provided. Currently DERM is
contacting councils on a fortnightly basis as permanent infrastructure repairs are being

implemented over 3, 6 and 12 month timeframes.

Where a council’s services were interrupted, DERM telephoned the council
representative to find out what actions were being undertaken to rectify the situation
and when services would be restored. DERM also advised councils that if they
needed assistance (for example equipment, staff, chemicals) that this could be
facilitated and that requests should be coordinated through the Local District Disaster

Management Group.

The DERM was not requested by councils to provide assistance or technical advice.

A chronological history of the 2010/11 flood event for water supply and sewerage
damage for all councils outside south east Queensland as at 9 March 2011 is attached
and marked as ‘DERM-02’. From time to time, DERM checked and reported on
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specific communities. DERM also provided EMQ with technical advice on water

supply and sewerage matters as required.

During the floods in south east Queensland, DERM personnel took part in a number
of teleconferences involving the south east Queensland water entities (Water Grid

Manager, Seqwater, Allconnex, Queensland United Utilities and Unity Water).

Situation reports have been provided to DERM’s Executive Management Group, key
internal departmental officers, the office of the Minister for Environment and Natural
Resources, Queensland Reconstruction Authority and Department of the Premier and

Cabinet. A copy of the most recent report is attached and marked as ‘DERM-03’.

From 5 to 21 January 2011, the situation reports on the SEQ floods were produced on
a daily basis during the response phase. From 27 January to 14 February 2011 twice
weekly situation reports were produced during the recovery phase. From 17

February 2011 up to the present, weekly reports (including during Cyclones Anthony
and Yasi) were and are still being produced. The information in these reports
regarding water and sewage treatment plans and dam levels in south east Queensland
is provided by south east Queensland water entities (Water Grid Manager, Seqwater,
Allconnex, Queensland United Utilities and Unity Water). The information for the
remainder of the State is provided by DERM.

The DERM’s overall regulatory role is to provide oversight of the long-term
management of corrective and preventive actions by service providers once

Queensland Health is satisfied the public health risk has been addressed.

Recycled water

The DERM administers the regulatory requirements for managing recycled water
produced by recycled water providers for purposes such as golf course irrigation and
industrial supply. The requirements for recycled water providers are detailed in the

Water Supply Act and a series of regulatory guidelines.
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During a flood event the majority of recycled water schemes have no need to supply
water. However, in response to the January 2011 floods Queensland Health gave
approval (with DERM endorsement) to recycled water providers for the Western
Corridor Recycled Water Scheme for the use of purified recycled water and Class A+

recycled water for wash down purposes.

E. Adequacy of forecasts and early warning systems
particularly as they related to the flooding events in
Toowoomba, and the Lockyer and Brisbane Valleys

Stream Flow Gauging Station Network

As outlined in the State of Queensland’s first submission dated 11 March 2011,
DERM operates its stream flow gauging stations network for the primary purpose of
water resource planning and management. In addition, DERM’s gauging station
information is used to support infrastructure planning in Queensland and to contribute

to BOM’s flood warning system.

Current Status of DERM’s Stream flow Gauging Station Network

The DERM operates 389 stream flow gauging stations throughout the State and of

these 372 are located in the flood or cyclone prone areas. The present situation in

relation to the gauging station network is outlined below:

(a) 315 gauging stations are operational;

(b) 50 gauging stations have had preliminary repairs and are operating within
acceptable limits with further restoration work yet to be carried out;

(c) 2 gauging stations were severely damaged by floodwater and require rebuild; and

(d) 5 gauging stations are currently classed as status unknown.

The 5 gauging stations with status unknown are detailed in the report, a copy of which

is attached and marked ‘DERM-04".
This is not of immediate concern for DERM’s purposes given that data being

collected by these stations is for long term planning. It is highly likely that these

stations are continuing to log data for these requirements.
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Of these, the Rudd Creek gauging station is functioning for and reporting to BOM.
The Burdekin River at Blue Range gauging station is communicating intermittently
but is a low priority for BOM. The communications issues at the Leichhardt River at
Floraville, Oaky Creek at Texas and Culgoa River at Woolerbilla gauging stations are

being addressed by DERM as a priority for BOM for the 2011-2012 wet season.

The 2 gauging stations that are non-operational are:
(a) 143306A Reedy Creek at Upstream of Byron Creek Junction; and
(b) 143307A Byron Creek at Causeway.

The Reedy Creek gauging station was completely destroyed by floodwater. The
Byron Creek gauging station was inundated by floodwaters but suffered no structural
damage. Both are in close proximity to each other within the Brisbane Basin on the
Stanley River. Currently neither station is collecting data. These stations are not used

by BOM for flood warning purposes.

BOM use of DERM Gauging Stations for Flood Warning

Some of the gauging stations within DERM’s network are used by BOM for flood

warning purposes. BOM accesses DERM’s gauging station infrastructure under the

following two scenarios:

(a) BOM uses DERM’s existing gauging station infrastructure such as the gauging
station hut to house BOM and or council owned flood warning instrumentation. In
this scenario BOM typically attaches its instrumentation to DERM’s
instrumentation e.g. BOM installs a separate stream height transducer that runs in
parallel with DERM’s instruments, whilst both share a common gas-capillary line
to the river. BOM typically uses its own separate telemetry systems to transmit
data. DERM does not undertake maintenance of BOM owned instrumentation
installed within DERM gauging stations; and

(b) The DERM has established a telemetry network which enables access to near-real
time data from some of its gauging stations within the network; data from the
telemetered sites is forwarded to BOM (approximately every 15 minutes) as the
data comes into DERM’s systems. BOM is also able to directly access DERM’s
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telemetry enabled gauging stations to download near-real time stream height data

for flood warning purposes.

The DERM operates 258 gauging stations in Central West, South West and South
East catchments and thirteen of these were affected by floodwaters during the 2010/11
Flood Events. BOM uses seven of these thirteen gauging stations for its flood

warning system.

During the flood events, DERM regularly informed BOM of any known gauging
station problems with the stations within the DERM network that BOM used for flood
warning purposes. The DERM worked closely with BOM’s staff to make repairs to
gauging stations. This was only possible in situations where access could be safely
gained to a gauging station site. The primary objective for DERM at that time was to
ensure the operation of the gauging station network. During the flood event DERM
undertook, as a matter of priority, repairs to 12 of its gauging stations at the request of

BOM.

The DERM provided an update to the then Minister for Natural Resources, Mines and
Energy and Minister for Trade via a Ministerial Briefing Note which was noted by the
Minister on 5 January 2011 informing the Minister of the situation. A copy of the
briefing note is attached and marked as ‘DERM-05".

Minister Robertson was advised on 11 February 2011 (attached and marked as
‘DERM-06") that DERM had responded to nearly all requests received from BOM

since September 2010 to repair critical gauging stations in south east Queensland.

On 23 February 2011 DERM wrote to BOM to provide an update on the status of
DERM’s gauging station network (attached and marked as ‘DERM-07").

The DERM is now working with BOM to upgrade 72 gauging sites across
Queensland before the start of the 2011/12 wet season. The new technology uses
satellite internet protocol communications to improve the reliability of available

near-real time data.
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Lockyer Valley Gauging Stations

BOM uses a gauging station on Lockyer Creek located at Helidon as a flood warning
station. This station was operational during the flood events in the Lockyer Valley up until
it was inundated by flood waters on 10 January 2011. Temporary repairs have been
completed to this gauging station and the station is able to collect stream flow

measurements. Further repairs will be carried out in the future.

The DERM operates one gauging station on Murphy’s Creek in the Lockyer Valley.
BOM does not use data from this gauging station for flood warning purposes. During the
period leading up to the flooding in the Lockyer Valley the Murphy’s Creek gauging
station was collecting stream flow data however due to intermittent and weak mobile
phone signal this data was not available in near-real time. The DERM is reviewing

options to address communication service and reliability.

Two other gauging stations in the Lockyer Valley were seriously affected by the flood
event. Seven gauging stations continue to operate with some infrastructure damage

which is being assessed with respect to being able to deliver reliable information.

Data Collection and Processing

The data collected by DERM from the gauging station network is stored in DERM’s
Water Accounting System (WAS) Hydstra proprietary database. This data goes through a
process of validation by hydrographic officers and is “quality coded’ to clearly identify the
relative reliability of the data. This data is available free of charge and may be accessed

either via DERM website or via formal request for a particular gauging station or stations.

The DERM has received many requests since the flood events from consultants, engineers
and the general public to provide stream flow data from flood affected areas and has
allocated additional resources for this activity. This data is being provided on a priority
basis while still adhering to the quality assurance processes undertaken in DERM for data
supply. Hydrographic officers are validating the relevant telemetry data from identified
priority sites as a quickly as possible. The validation of all south east Queensland
telemetry data and rating data has now been completed.
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Rating Curves
The DERM’s water monitoring framework is subject to a continual improvement

process under DERM’s quality management framework which is ISO 9001 endorsed.

In order to turn measured stream heights into flow velocities in cubic metres per
second (cumecs), the height flow relationship is established under a prescribed
methodology. This information is presented in what is known as a rating curve. A
rating curve is developed by measuring the cross sectional area of the stream along
with velocities (cumecs) at selected points throughout the full range of heights
experienced at the site. This process is commonly referred to a stream flow
measurement or gauging. Stream flow measurements are collected over a long period
time and during various flow events. Therefore it can take many years to collect

enough stream flow data to build a reliable rating curve.

To ensure that opportunities to undertake stream flow measurements are taken,
DERM works in conjunction with BOM to place hydrographic officers at key
locations where predicted significant stream flow events may take place. The DERM
placed hydrographic officers in the field continuously from before Christmas Day

2010 to undertake measurements.

The DERM uses data collected from measuring stream flow to recalibrate rating
curves. This process is undertaken following stream flow measurement to ensure that
the relationship between stream height and flow at that particular gauging location is

current.

For example, the Savages Crossing rating curve is considered reliable for river heights
of up to 15.87 metres. During the 2011 flood, the actual river height peaked at 24.3
metres at this gauging station. This is 8.43 metres above the current calibrated stream
height. Given that 15,87 metres was the historical peak prior to the 2011 flood event
it was not possible to calibrate the rating curve for stream heights above this level and
up to 24.3 metres. The rating curve was explicitly qualified as being a predictive tool
for river heights above 15.87 metres. This means that any flow volumes derived from
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the gauging station’s rating curve above the calibrated stream height of 15.87 metres

are ‘quality coded’ such that they are treated with caution.

F. Implementation of the systems operation plans for dams
across the state and in particular the Wivenhoe and
Somerset release strategy and an assessment of compliance
with, and the suitability of the operational procedures
relating to flood mitigation and dam safety

Dam safety
Chapter 4 of the Water Supply Act regulates ‘referable dams’ and ‘flood mitigation

manuals’ in Queensland and is administered by DERM, as the dam safety regulator.

As the dam safety regulator, DERM produces the following:
(a) Guidelines on acceptable flood capacity for dams;

(b) Guidelines for failure impact assessment of dams;

(¢) Queensland dam safety management guidelines; and

(d) Procedure for flood mitigation manual for a dam.

Guidelines on acceptable flood capacity for dams

These guidelines (a copy of which is attached and marked as ‘DERM-08") relate to
the flood safety of water dams, and more specifically, to the selection of an
Acceptable Flood Capacity (AFC) and adequate spillway provisions for all proposed

and existing referable dams in Queensland.

These guidelines detail the:

(a) Available methods for determining the required flood discharge capacity for
referable dams;

(b) Procedures to be followed when applying these methods;

(c) Reporting requirements when reporting the results of these investigations to the
chief executive of DERM (the regulator); and

(d) Timeframe for any necessary dam safety upgrades.
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Guidelines for failure impact assessment of water dams.

These guidelines (a copy of which is attached and marked as ‘DERM-09") have been
developed to help owners comply with the Water Supply Act and dam safety
conditions for referable dams (these include both conditions relating to dam safety
imposed on development permits and safety conditions imposed under the Water

Supply Act).

The Guidelines provide information about:

(a) Referable dams;

(b) Failure impact ratings;

(¢) Failure impact assessment and how it is done;

(d) Certification of a failure impact assessment;

(e) Lodging a failure impact assessment for an existing dam;

(f) Lodging a failure impact assessment for a new or proposed dam;

(g) Lodging a failure impact assessment for works on an existing dam;

(h) Timing requirements for undertaking failure impact assessments;

(i) Processes for accepting, rejecting or reviewing a dam failure impact assessment;
and

(j) Responsibilities, penalties and provisions for appeals.

Queensland dam safety management guidelines

The aim of the Queensland Dam Safety Management Guidelines for referable dams (a
copy of which is attached and marked as ‘DERM-10") is to describe practices dealing
with the construction and management of referable dams and assist dam owners to

safely manage their dams and protect the community from dam failure.

It is to be used by:

(a) Owners of referable dams;

(b) Operators of referable dams;

(c) Employees of referable dam owners and operators; and

(d) Consultants for referable dam owners and operators.

1.2
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These guidelines outline best practice used in Australian Standard for Quality Systems
AS/NZS ISO 9001-3:1994 (Lam) [Quality Systems - Model for quality assurance in
design, development, production, installation and servicing] in dam safety and are
primarily advisory in nature. However, development permit conditions imposed on
individual dams under the provisions of the Water Act 2000 and the Sustainable
Planning Act 2009 (SPA) may “call up” or reference relevant sections of these
guidelines as a way of undertaking particular activities (e.g. preparing an emergency

action plan).

A dam safety management program should ultimately result in six levels of

documentation being available for each dam. These are the:

(a) Investigation, Design, and Construction Documentation including Data Book,
Design Report and As-Constructed Details (or Construction Report);

(b) Standing Operating Procedures (SOPs);

(¢) Detailed Operating and Maintenance Manuals (DOMMs);

(d) Inspection and Evaluation Reports;

(e) Dam Safety Review Report 2; and

(f) Emergency Action Plan (EAP).

DS 5.1 Flood Mitigation Manual for a Dam

The DS 5.1 Flood Mitigation Manual for a Dam procedure (a copy of which is
attached and marked as ‘DERM-11") provides a framework for assessing a flood
mitigation manual for a dam required by the chief executive under Chapter 4, Part 2

of the Water Supply Act.

Section 370 of the Water Supply Act provides that dam owners may be required to
prepare a flood mitigation manual. Section 371 of the Water Supply Act provides the
chief executive with the power to approve, by gazette notice, a flood mitigation
manual for a dam. Section 372 of the Water Supply Act provides that a flood
mitigation manual may be subject to amendment by DERM and section 373 provides
for review by the owner of a dam. Section 374 provides that the owner of a dam
“does not incur civil liability for an act done, or omission made, honestly and without
negligence in observing the procedures™ in the manual. |
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Currently only three dams, being Wivenhoe, Somerset and North Pine dams owned by
Seqwater, are required to prepare and have approved flood mitigation manuals. The
primary reason for these dams to have flood mitigation manuals is that they are used

for flood mitigation purposes and have gates where flow can be controlled.

Seqwater has its own internal system operation plans which do not require DERM
approval. These plans are intended to ensure compliance with the flood mitigation
manual. For example, Seqwater in its Flood Procedure Manual assigns
responsibilities to Seqwater personnel for flood preparation, flood event mobilisation

and flood event operations.

Manual of Operational Procedures for Flood Mitigation at Wivenhoe Dam and
Somerset Dam — flood mitigation manual for Wivenhoe Dam and Somerset Dam

Section 2.9 of the flood mitigation manual for Wivenhoe Dam and Somerset Dam

provides that:

“Seqwater must prepare a report for each Flood Event. The report must contain
details of the procedures used, the reasons therefore and other pertinent information.
Seqwater must forward the report to the Chief Executive within six weeks of the

completion of the Flood Event.”

Section 7.4 of the flood mitigation manual for Wivenhoe Dam and Somerset Dam

provides that:

“After each significant flood event, Seqwater must report to the Chief Executive on
the effectiveness of the operational procedures contained in this manual. This report
must be submitted within six weeks of any flood event that requires mobilisation of

the Flood Operations Centre.”

In compliance with the above, Seqwater provided to the Director-General of DERM, a

report entitled “January 2011 Flood Event Report on the operation of Somerset Dam

and Wivenhoe Dam 2 March 2011 (Seqwater W & S report) on 2 March 2011, The
14
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Seqwater W & S report was hand delivered to the Queensland Floods Commission of
Inquiry on that same date. The Seqwater W & S report has now been made publicly

available on the DERM website at: http://derm.qgld.gov.au/commission/

The Seqwater W & S report addresses its compliance with the flood mitigation
manual for Wivenhoe and Somerset dams and the scope for potential changes in dam

operational arrangements related to flood mitigation.

The report includes Seqwater’s assessment of the significance of the January 2011
Flood Event, Seqwater’s operational response during the event and Seqwater’s
assessment of its compliance with the flood mitigation manual and the effectiveness

of monitoring, modelling and communications systems.

The DERM is currently analysing the Seqwater report which includes considering:

(a) The process followed by Seqwater in relation to the times that key decision were
made (e.g. opening flood gates more quickly to prevent triggering the fuse plugs);

(b) Whether it is necessary to vary the procedures in the flood mitigation manual in
accordance with the experiences from the flood event;

(¢} The effect of varying the Full Supply Level from its current Elevation Level (EL)
of 67 metres;

(d) The performance of the Wivenhoe and Somerset Dams in the flood event;

(e) Seqwater W & S report recommendations; and

(f) Seqwater W & S report conclusions.

Manual of Operational Procedures for Flood Mitigation at North Pine Dam
11 March 2011 — flood mitigation manual for North Pine Dam

North Pine Dam is also required under the Water Supply Act to have a flood

mitigation manual.

In compliance with the above, Seqwater provided to the Director-General of DERM a
report entitled “January 2011 Flood Event Report on the operation of North Pine Dam
11 March 20117 (Seqwater North Pine report) on 11 March 2011. The Seqwater
North Pine report was hand delivered to the Commissioner of the Queensland Floods

15

Document No: 3036640

S0Q.002.001.0286



Commission of Inquiry (the Commissioner) on that same date.

The Seqwater North Pine report has now been made publicly available on the DERM

website at: http://derm.qgld.gov.au/commission/.

In a letter dated 20 March 2011, the Director-General of DERM wrote to Seqwater
stating that the Seqwater North Pine report raises issues which need to be evaluated in
relation to the ability of North Pine dam to manage rare flood events, noted that
Seqwater was currently undertaking investigation actions and requested Seqwater’s
urgent advice on those investigation actions (particularly any urgent advice as to risk

mitigation procedures). A copy of the letter is attached and marked as ‘DERM-12’.

The DERM is also conducting a similar analysis of the Seqwater North Pine report as
detailed above in relation to the Seqwater W & S report.

Seqwater is required to provide reports under section 2.9 of the flood mitigation
manuals after each flood event. Due to the number of flood events within the
meaning of the flood mitigation manuals that occurred at Wivenhoe, Somerset and
North Pine Dams in October 2010, December 2010, January 2011 and February 2011,
the Chief Executive Officer of Seqwater wrote to the Director, Dam Safety of DERM
by letter dated 24 February 2011 (a copy of which is attached and marked
‘DERM-13’) requesting the following extensions of time for the following reports:
(a) 11 March 2011 for the January 2011 flood event report for North Pine Dam (now
provided to DERM); and
(b) 31 May 2011 for the October 2010 and December 2010 flood event reports for
Wivenhoe, Somerset and North Pine Dams and the February 2011 flood event
report for North Pine Dam.

The Director-General of DERM wrote to the Chief Executive Officer, Seqwater by

letter dated 8 March 2011 (a copy of which is attached and marked ‘DERM-14")

approving those extensions.
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Toowoomba Flood Event

Drainage lines in East Creek and West Creek Toowoomba contain ponds and
detention basins of various sizes owned and operated by Toowoomba City Council.
The purpose of a detention basin is for it to fill with flood water during an event and
for that water to then drain out of the basin at a non-damaging rate. There are 28
detention basins and ponds along East Creek and West Creek in Toowoomba. While
the basins are dams within the meaning of the Water Supply Act, none of the basins

automatically trigger the requirement for a failure impact assessment under the Act.

The chief executive of DERM has the power under section 343(5) of the Water
Supply Act to require the owner of a dam to undertake a failure impact assessment.
This power can only be exercised when the chief executive reasonably believes there
would be population at risk if the dam were to fail. In 2005, DERM conducted a
preliminary assessment of the Alderley Street detention basins on West Creek. This
assessment recommended that further investigation be conducted to determine the
extent of the potential population at risk. After this assessment was undertaken, a
detention basin was constructed in Long Street. Further, an assessment of coincident
flow down East Creek was not included. Therefore, a further inspection was
conducted in 2009 as part of the State-wide large farm dams project and the

assessment was ongoing at the time of the flood event in Toowoomba.

The television footage of the flash flood which struck Toowoomba on

10 January 2011 indicated the presence of ‘flood waves’ which led the Dam Safety
team in DERM to consider if those waves had been caused by a structural failure of
the detention basins. Due to the flooding event in the Lockyer Valley it was not
possible for DERM to conduct an inspection of East Creek and West Creek in
Toowoomba until 18 January 2011. A copy of that inspection report is attached and
marked as ‘DERM-15".

The report concluded that:

(a) No embankments associated with the ponds and detention basins collapsed during
the storm, thus eliminating the possibility that the flood was aggravated by the
collapse of a built structure; and
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(b) The behaviour of the flood was probably the result of the interaction of the storm

conditions and the drainage system.

The DERM is currently re-assessing these detention basins to determine if a failure
impact assessment is required to be undertaken under the Water Supply Act. Ifitis
appropriate after taking into account the prescribed criteria under section 374(6) of the
Water Supply Act, then a failure impact assessment will be required to be completed

before the beginning of the 2011/12 wet season.

Farm Dam Incidents

During the flood events in December 2010 and January 2011 no referable dams failed.
There were 22 farm dam incidents due to various causes. There were no injuries and
minimal property damage caused due to these dam incidents. Attached and marked
‘DERM-16’ is a spreadsheet detailing location of the dams, real property description,
latitude, longitude, dam identification number, complainant, incident description,

action officer and action taken (personal information has been redacted).

Previous Flood Reports under flood mitigation manuals

Attached are three (3) previous flood reports provided under the flood mitigation

manuals: -

(a) Interim Report on Operation of Wivenhoe Dam during Floods (April — May 1989)
by Water Resources Commission (a copy of which is attached and marked as
‘DERM-17");

(b) Report to South East Queensland Water Board on Flood Events of February and
March 1999 at Somerset Dam, Wivenhoe Dam & North Pine Dam by State Water
Projects (a copy of which is attached and marked as ‘DERM-18"); and

(c) Report on Flood Events at Wivenhoe, Somerset and North Pine Dams May 2009
to July 2009 by Seqwater (a copy of which is attached and marked as
‘DERM-19).

In respect of the Report to South East Queensland Water Board on Flood Events of
February and March 1999 at Somerset Dam, Wivenhoe Dam & North Pine Dam - the
recommendations for changes to the flood operations manuals at section 18 of the
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report have been fully implemented.

The issues where Somerset Dam was rising above full supply level while no
significant inflows into Wivenhoe Dam were occurring, as raised in part 9 on Flood
Management Strategies in the Report on Flood Events at Wivenhoe, Somerset and
North Pine Dams of May 2009 to July 2009, have been addressed in Strategy 1 of the

flood mitigation manual.

G. All aspects of land use planning through local and
regional planning systems to minimise infrastructure and
property impacts from floods

The DERM’s first submission of 11 March 2011 referred to and provided a copy of
the draft Queensland Flood Risk Management Audit Report (Audit Report) which
outlined that DERM predominately has a technical advisory role. This includes
providing a technical advice in flood management and stormwater management. In
accordance with this role, DERM undertakes the following:

(a) Publishing and maintaining the Queensland Urban Drainage Manual available on

DERM’s website at http://www.derm.qld.gov.au/water/regulation/drainagemanual.html;

(b) Providing technical advice to the Department of Community Safety in its
administration of State Planning Policy on mitigating the adverse impacts of
flood, bushfire and landslide (SPP 1/03) which is currently under review by that
department; and

(¢) Providing technical support for flood mitigation subsidy programs currently under
the Australian Government Natural Disaster Resilience Program administered in

Queensland by the Department of Community Safety.

Regulation of a watercourse, lake or spring

The DERM regulates prescribed activities that occur within watercourses, lakes and
springs. The Water Act 2000 defines the terms, “watercourse”, “lake™ and “spring”.
The DERM’s regulatory role is to assess applications under the SPA, Water Act 2000,

Vegetation Management Act 1999 and associated planning instruments.
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The fundamental principle underpinning the legislation and planning instruments is
ecologically sustainable development. Sustainability is a primary consideration when
a decision maker considers an application for the removal of vegetation or quarry

material from a watercourse.

Interfering with the flow of water

Interfering with water in a watercourse, lake or spring is regulated under the Water

Act 2000. Interference with the flow of water in a watercourse includes the

construction of a dam or weir, or diverting the flow of a watercourse. When assessing

an application to interfere with the flow of water in a watercourse, the decision maker

must consider the criteria under section 210 of the Water Act 2000. This criteria

includes:

(a) Any plans or declarations that may apply;

(b) Existing authorities to interfere with water;

(¢) The effect on natural ecosystems, the physical integrity of a watercourse, lake or
spring; and

(d) The public interest.

If an application to interfere with the flow is approved, a water licence under the
Water Act 2000 will be granted. Subsequently, an application for development
approval under the SPA must be made and is assessed against the Water Act 2000. If

the application is approved, a development permit will be granted.

Taking quarry material from a watercourse

The taking of quarry material from a watercourse requires a resource allocation under
the Water Act 2000. When assessing an application for an allocation of quarry
material from a watercourse under section 282 of the Water Act 2000, DERM
considers the sustainability of the quantity of take of quarrying materials, ¢. g.
ensuring the quantity of material removed does not exceed the average material
transport rate (the rate at which material is replenished). If an application to take
quarry material is approved, a Quarry Material Allocation Notice (QMAN) will be

granted. Subsequently, application must be made for a development approval and, if
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approved this will include conditions to manage the impacts of the take to ensure the
integrity of the watercourse and onsite and downstream impacts are managed,

including such impacts as downstream water quality.

Dealing with water related development

Works used to interfere with the flow of water, or for the removal of riverine quarry
material from a watercourse, lake or spring, may require development approval under
the SPA. The DERM is the assessment manager for applications relating to works to
interfere with the flow, collating responses from concurrence agencies and deciding
the application, unless another agency, such as a local government, is the assessment
manager. For development applications relating to the removal of quarry material,
DERM is the assessment manager unless a local government has made quarrying
assessable development under their planning scheme (in these cases a local
government would be the assessment manager and DERM would provide a
concurrence response). If the proposal forms part of a larger development, for
example a golf course that also involves construction of a dam on a watercourse,
DERM may be a concurrence agency providing its response to the assessment

manager (in this instance the relevant local government).

Riverine protection

Unless otherwise permitted, a riverine protection permit is required under the Water
Act 2000 to destroy vegetation, excavate or place fill in a watercourse. When
assessing an application for a riverine protection permit, the decision maker assesses
the application against the criteria under section 268 of the Water Act 2000, which
includes whether destroying vegetation, excavating or placing fill in the watercourse
will effect water quality, or result in erosion loss of habitat and ecological function
within the watercourse. If an application is approved, a riverine protection permit is

granted under the Water Act 2000.

Certain entities that include local governments and the State may undertake riverine
protection activities without a permit if they operate under the “Guideline — Activities
in a watercourse, lake or spring carried out by an entity”. This allows such entities to

destroy vegetation, excavate or place fill in a watercourse in order to control erosion
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or carry out flood mitigation around public infrastructure such as road crossings.

The “Guideline — Activities in a watercourse, lake or spring carried out by an entity”
is available on the DERM website at:

http://www.derm.gld.gov.aw/about/policy/documents/4167/wap 2010 4165.pdf

River improvement trusts

The River Improvement Trust Act 1940 provides for the establishment of river
improvement trusts to undertake erosion protection and flood mitigation works in the
areas for which they are established. For example, the Pioneer River Improvement
Trust covers all watercourses in the Mirani and Mackay City local government areas
and undertakes levee bank construction and erosion protection works using funding
from council precepts. The DERM provides technical approvals for works proposals

and provides a governance oversight role.

The Webbe-Weller review of government boards, committees and statutory
authorities recommended that the functions of the State's 15 River Improvement
Trusts be transferred to local governments. The DERM is working with River
Improvement Trusts and affected local governments to implement the new

institutional arrangements so transfers can be progressed by mid-2012.

Vegetation management

The Vegetation Management Act 1999 and regional vegetation management codes
regulate the clearing of native vegetation within and adjacent to watercourses, lakes
and springs. These codes consider the effect of vegetation clearing on the bank
stability, water quality, aquatic and terrestrial habitat of watercourses and wetlands.
Clearing is restricted within buffer distances of watercourses, lakes, springs and
wetlands. Buffer distances depend on the size of the watercourse, lake, spring or
wetland. Clearing can be permitted within these buffers if the applicant can
demonstrate that the clearing will not have an effect on bank stability (for
watercourses), water quality, aquatic and terrestrial habitat. If an application is

approved a development permit is issued under the SPA.
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Technical advice on stormwater management
The Queensland Urban Drainage Manual is a guideline for engineers and designers

planning and designing urban stormwater systems in Queensland.

The manual considers:

(a) Hydrologic and hydraulic procedures;
(b) Environmental and legal issues;

(¢) Technical and regulatory aspects;

(d) Appropriate design methods; and

(e) Computational procedures.

State Planning Policy 1/03 - mitigating the impacts of flood, bushfire
and landslide

SPP 1/03 requires the identification of natural hazard management areas within which
minimising the risks to the community should be a key consideration in development
assessment and the preparation of planning schemes. Until natural hazard
management areas are identified in planning schemes, Annexure 3 of the SPP should

be used for development assessment.

The Department of Community Safety assists with the application of the SPP where

requested.

The DERM’s role in supporting other agencies in the implementation and review of
SPP 1/03 is to provide advice on landslide and floodplain management issues and the
latest climate change science advances as well as storm tide and climate change

1ssues.

The DERM’s advisory role is triggered when a Regional Plan or a planning scheme is
made under the SPA. Section 11.6 of the South East Queensland Regional Plan is an
example of high level planning principles that must be reflected in local planning

instruments and development assessments.
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In the making of a planning scheme by a local government authority, DERM’s role is
to contribute to the whole of government state interest check including the State’s

interest in mitigating the impacts of flood, bushfire and landslide under SPP 1/03.

In the event that development is proposed below the identified flood level then the
planning scheme will trigger assessment under the integrated development assessment
system (IDAS) to ensure flood risk is adequately mitigated. This assessment is

undertaken by the local government authority.

Local government authorities may develop a flood plain code for self assessment of

development within the flood plain.

Technical advice on flood management

Assessing Flood Damage

Guidance on the assessment of tangible flood damages (a copy of which is attached
and marked as ‘DERM-20") was published in September 2002, by DERM’s
predecessor, the Department of Natural Resources & Mines, to provide information to
help applicants under the then Australian Government Regional Flood Mitigation
Program (now replaced by the Natural Disaster Resilience Program) to assess tangible
flood damages (i.e. damages that can be estimated in dollars). This guidance was
provided as technical support to assist applicants and Emergency Management

Queensland manage the assessment process.

The guideline focuses on estimating the value of potential physical damage that flood
inundation may cause to property and infrastructure in an urban environment. It also
explains the common methods and approaches used for estimating this damage, and
converting the result to an average annual damage figure, which is necessary for

calculating costs and benefits.

This guidance is consistent with broadly accepted methods, including those described

in Report 73 of the SCARM Series, Floodplain Management in Australia: Best
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Practice Principles and Guidelines (2000) (available from CSIRO Publishing).

Best Practice Principles

Floodplain management in Australia: best practice principles and guidelines (2000)
(available from CSIRO Publishing) defines the context of floodplain management and
includes guidelines to further develop the best practice principles. It also deals with

practical issues to be considered as part of the floodplain management process.

The DERM has also undertaken an Inland Flooding Study Project which was referred

to in the submission of 11 March 2011.

Coastal Management

Under the SPA, DERM may be either a referral agency or assessment manager for

any of the following:

(a) If the land is located in a Coastal Management District (CMD) or seaward of a
coastal building line - Material Change in Use, Reconfiguration of a Lot,
Operational works, Building works; and

(b) Construction of a canal, prescribed tidal works or tidal works.

Tidal work activities include:

(a) Interfering with quarry material on State coastal land above high-water mark;

(b) Disposing of dredge spoil or other solid waste material in tidal water;

(¢) Draining or allowing drainage or flow water or other matter across State coastal
land above the high-water mark;

(d) Constructing or installing works in a watercourse where the works are not
assessable under the Water Act 2000 or the Water Supply Act;

(e) Reclaiming land under tidal water;

(f) Constructing an artificial waterway;

(g) Constructing a bank or bund wall to establish a ponded pasture on land, other than
State coastal land, above the high-water mark; and

(h) Removing or interfering with coastal dunes on land, other than State coastal land,

that is an erosion prone area and above the high-water mark.
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Protection of wetlands in Great Barrier Reef catchments

In May 2010, a wetland protection package was introduced to help protect wetlands of
high ecological significance in Great Barrier Reef catchments from the effects of high
impact earthworks. The package is considered necessary to stop the decline in reef
water quality and the loss and degradation of wetlands that are not currently protected

by other legislation.

The wetland protection package includes a Temporary State Planning Policy 1/10:
Protecting Wetlands of High Ecological Significance in Great Barrier Catchments and
amendments to the Sustainable Planning Regulation 2009. The changes establish
wetland protection areas around significant wetlands in Great Barrier Reef catchments
and create an assessment framework under the planning legislation for certain kinds
of development in these wetland protection areas. The temporary State Planning

Policy is valid for 12 months and expires on 2 May 2011.

The “Temporary State Planning Policy 1/10: Protecting Wetlands of High Ecological
Significance in Great Barrier Catchments” is available on the DERM website at:

http://www.derm.qld.gov.au/wildlife-ecosystems/ecosystems/pdf/wetlands-spp.pdf

New Draft State Planning Policy

In addition to this current protection package, DERM is considering making a final
State planning policy to take effect when the temporary State Planning Policy expires.
As part of this process, DERM released a Draft State Planning Policy: Protecting
Wetlands of High Ecological Significance in Great Barrier Reef Catchments on 10

December 2010 for public consultation and submission.

The “Draft State Planning Policy: Protecting Wetlands of High Ecological
Significance in Great Barrier Reef Catchments” is available on the DERM website at:

http://www.derm.qld.gov.au/wildlife-ecosystems/ecosystems/pdf/draft-wetlands-

spp.pdf
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Referable Wetlands
Wetland protection areas are shown on a map of referable wetlands. These are the
areas where DERM has a concurrence role in assessing applications for certain

development involving large scale earthworks.

The map of referable wetlands can be viewed on the DERM website at:

http://www.derm.qld.gov.au/wildlife-ecosystems/ecosystems/referable-wetlands-

maps.html

Sustainable planning
The list of developments that DERM has responsibility for as an advice agency,

concurrence agency or assessment manager under the Sustainable Planning

Regulation 2009 is attached and marked as ‘DERM-21".

The assessment codes are available on the DERM website at:

http://www.derm.gld.gov.au/water/management/assessmentcodes.html

http://www.derm.qld.gov.au/vegetation/regional codes.html

27

Document No: 3036640



S0Q.002.001.0299

Index of documents attached to

DERM
Exhibit Description
DERM-01 Water quality advisory to all local

governments prior to Christmas 2010

DERM-02 Spreadsheet showing information sought

from councils re water and sewage
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regarding Joint Disaster
Response/Recovery —2010-11 Qld floods
& Cyclones Anthony and Yasi
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unknown
DERM-05 Ministerial Briefing Note noted 5 January

2011 on the status of the state-wide

network of gauging stations operated by

DERM

DERM-06 Ministerial Briefing Note noted 11
February 2011 to Minister Robertson

regarding Queensland gauging station

update

DERM-07 Letter dated 23 February 2011 from DG of
DERM to BoM regarding gauging station
status

DERM-08 Guidelines on acceptable flood capacity for
dams

DERM-09 Guidelines for failure impact assessment of
water dams

DERM-10 Queensland dam safety management
guidelines

DERM-11 DS 5.1 Flood Mitigation Manual for a Dam
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General of DERM to Seqwater regarding
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DERM requesting extension of time to

provide flood event reports

DERM-14
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General of DERM to CEO of Seqwater
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DERM-15
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DERM-16

Farm Dam Failures Spreadsheet

DERM-17
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Resources Commission on Operation of
Wivenhoe Dam during Floods of April —
May 1989

DERM-18

Report to South East Queensland Water
Board on Flood Events of February and
March 1999 at Somerset Dam, Wivenhoe
Dam & North Pine Dam by State Water
Projects on 14 September 1999

DERM-19

Report on Flood Events at Wivenhoe,
Somerset and North Pine Dams May 2009
to July 2009 by Seqwater dated July 2009
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'DERM-01'

\ Queensland
M Government

Department of
Environment and Resource
Management

Advisory Information

Impact of recent weather conditions on managing drinking water
supplies and advice for the Chrisimas closure period

The Office of the Water Supply Regulator (OWSR) has noticed an increase in £ cofi incident
notifications in recent times.

The pattern of these notifications is unusual in that the detections are occurring at a frequency
and level that has not historically been associated with the particular drinking water supplies.

It is highly probably that the unseasonably high rainfall being experienced in Queensland is
resulting in the increased level of E.coli detections,

This situation is further cause for concern due to the impending Christmas closure period,
where service provider staffing and sample analysis capabilities are significantly reduced.

Consequently, over the Christmas period, the OWSR advises all drinking water service
providers to ensure they have:

* Reviewed all operational procedures to ensure the ongoing effectiveness and efficiency of
treatment processes during periods of high rainfall, increase turbidity and reduce staff
availablility.

¢ Ensure incident and emergency procedures, plans and contacts are current.

¢ Ensure cperaticnal monitoring is continued throughout the Christmas period

s Make arrangements to ensure the continuation of E.colf sampling and analysis where
possible : .

* Increase disinfection levels where appropriate

Office of the Water Supply Regulator
GPO Box 2454 Brisbane
Queensiand 4001 Australia

Telephone + 61 7 3227 6582
Facsimile + 61 7 3224 7887

Website www.darm gid.gov.au

ABN 48 640 294 485



CHRONOLOGICAL HISTORY OF 2010/2011 FLOOD EVENT - wATER SUPPLY AND SEWERAGE DAMAGE QUTSIDE OF SEQ
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LOCAL SRV BCHEME NAME STATUS | STATUS 1 STATUS STATUS STATUS
GOVERNMENT SERVICED TOWNS; 3011272010 ST1/20TT 0172011 0172011 . 2170172011 STRiZ011 4022011 160272011 TR0S/2011 30372011
Balion INot contactad. [No serious issues for Bollon No lssuss Mo issues [No issues
Dirrenbandi (Bore Waler) Not contacted [Waler supply consists of a 25 percent blend | The W is operaling &t normal production capacily. No issues No issues
of of hot (650C) bore and 75% treated river
water for the remaindr. If the treatment
plant is ficoded, the bore has sufficient
jcapacily o supply the lown.
Dirranband {Hiver Waler) ot cantacte [Thera ere sulficlent chemicals for fie The WP s operaing al normal producton capacty. No issues
|surface waler treatment plant to last 2
ths.
[Hebel Not contzstad. [No Issuss
Water  |Mungindi Not contacted, No Issues.
Supply |51 Gaorge (Bore Water) Not contasted. o Issue with potable reficulated bore waler. | The bore water supply scheme (direct into reticulation) [No Issues -
[Reticulated raw water supply for most tollets {is producing normal supplies
[AC's and fire fighting is treatened by sand
ingress.
RET— 51 Georga (surlace Waler) [Foteontasten [Reticulated ra water sUpply for mos! loilets | [The river water inteke Is damaged, a temporary diesel pump is [Gperaling uner geneious imigaion resiichon (@ his/d Gdds [ The reservoir has been desited. Thera s & parsising problem
Councll IAC's and fire fighting is threatened by sand providing supply Evens). Temporary floating intake/pump. De-silling of reservoit with sand bulid up over the intake and the volume of sand and
ingress. underway. Upgrade needs to establish less wuinerable intake. cEtticulty with meens 1 for some
time The substituted float pump Is operating luunessmlly
|Thallen |No sefious Tssues for Thallcn Eo\ssuﬁs
Bodlon [No Issues
|Dirranband ENomw\ams expected. Dirranband sewerage scheme Is operaling normally ly 7 Al o ping stati [No issues
[No chemicals used in treatment pm:ess ND STP Wpﬂs\ng -
discharge to wet weather slorage within leves bank area.
Sewerage |St Gaoigs No axpectad fallure of any seweraga pump |No expectad Tallure of any sewerage pump slations or [STP fully operational, Al sewage pumping stations fully cperational [Fully operational. The wet mam« storage Is wwhm Ml he inflow and infiltration has slowed down end is no longer &
stations of sewsrage treatment plant atflood [sewerage treatment plant at ficod levels previously No chemicals used in treatment process. No STP by-passing - jevel of i issue. The wal weather storages didn't overfiow but ave still
Isvels pr Wt weather Wt wasther storege capasity for treated |discharge to wet weather storage. Previous comment that effluent icocing bmwunqm:waewlopmgmuynum«msary jvery full even though reuse has siaried again and there are
sh(agecapu:liylw treated effluent may not emuemmynubesumc\snl it flooding is projonged  fcapacity may not be sutficient if flooding is prolonged. conditions conducive fo evaporation again
be suflicient If floociing is proionged.
Beralaba [Beraleba has not been affect No lssus
[BiloalaThangon! Bilocla nas oon proviously aleGiad BLITE Fow [ime s in short sUpply bul expect o be able to source from their Mo issue
fother piants until the cider amives
5 Mo [ssue
[Goovigan has not been affected. INo Issus No Issue
[Moura and Banana have been previous|y atected but Mo issues now of longer term No Issues now o longer tanm
[BrE NOW ating normally.
Teroom has been previously affected butis now [Now operafing INo Issues now of longe term No issues now or longer term
joperating normally.
[Teroom has been previously affected but s now Ho issuss now of longer term |No\ssues ‘now or longer ferm
joperating normally.
Water of parts of the of parts of the system thal | Theodore [ssuss are stil evolving. Gouncil | Theodore scheme is Bt normel production whils under [Scheme is at normal production. Boil water eled iifted &t nean [Normal petable production. N abnormal mains breaks now. Normal potable production. No abnormal malns breaks now,
Supply system that ave working.  Jare working. Ergon to rsstors powar have & water purification system at 2 boll waler alert which is expecled lo be lifted today  |18/172011
Ery P system on a . Army to | Theodore. [pending resulls from OH.
system on a progressive | provide temporary WTP, Ens!mg WTP
basis. lo be taken o Rockhampton for
cloaning? 2-3 days work, 4-6 days lo be
T back including bans poriation? Mains
il breaks 1o be fixed as weil. Until water,
sewerage end power are restored,
[peapla will not be alicwed back, also the
store must ba operational.
Wowan Vi owan has been previously affected but s now [No issues now of longer term [No issuas now or longer term
normally.
Biicea Sowerags sarvices hava besn resiored e s pe previously affected but Is oW [Were previously fiacled, now operaiing normally Mo Issuas now or fonger term [No fssues now or longer term
operating normally.
[Moura Ewmﬂw ‘sarvices have been restored |Muura hies been previously affecled LIS now | Were previousy , nowi [No Issuas now or longer term [N Issues now of longer term
o ing normal
Theodore Theodore - maceraling plant inundstad? [Sewerage senvices hava been rastored. I Theodare saweraga scheme is operating although STP receiving normal fiows and is being appropriately reated. All No |ssuas niow of longef term Noissues now of longer term
Sewerage Until water, sewsrage and power are iraated effiuent ponds are bypassed. sewaga pumping stations ave fully operational. Effiuent holding
restored people will not be allowad back, ponds are at capacity therefore trealed effiuent is discharging Into
also the store must be operational. the Dawson River which is In minor fiood. No chiarination of effiuent
as the chicrination equipment is damaged,
Taroom Aﬁwageser\acvs have been restored. [ Taroom has been previously affected but is now Were previcusly alfectad, now operaling normally No Issuas now of longer term No issues now or longar term
eparating normally.
Funma@ [Tomporary fixas working? Walet intake |1 low leval raservar in Bundaberg (East |WTF al Branyan is not operationsl - all few water Is  [The WTP at Branyan is not operational dus to the poor qulity of the [The WTP at Branyan continues to ramain Branyon WTP inizke appeals to have susmnidmwmlﬂw The only ﬂmwmﬂw Breayan WTF inlel struclure
damage - Ben Anderson Barage for Depot) has floated and eracked. being sourced from the bore supplies, and meeting Burmett Fiiver water- water Is being sourced from Ihe bore supplies, [offline until the urbidity levels in the Burnelt damage, however a delalled toba d ng. This Is being repeifed &t tfhe moment
Bundaberg scheme?? restrictec demand, ac the intske structure sl Branyon {and is meeting reshicted demand, The Iniaie sbuctura at Branyon |rver retum to normal. The river confinues Tew weeks *rhenammumlbepmbackm4munmdunemls asmgwnlmkﬁh to publicsecurity access Issuas and is
WP needs to be essessed for damage when water  [WTP — currently not being used - nioeds to be assessad for damege |loo bein minor ficod. The water supply is year, not enly because of the flood. but because this is an amual  |estimated 1o cost $50090.
Ievels drop. when water levels drop, otherwisa no major Issuss. The scheme I |is being sourced from the bore supplies, he Is the preterred raw waler 85 It is much
il using the bore supply and wil be until mid February dug fothe  [and is meating damand and quality. cheaper to real and counil has & generous allocation,
very high turbldity presently In the Burnett River. The cracked
reservir al the East Depot has been bypassed til repairs cen be
made. There was some concern with the supply of chiorine, as
Council got down to only 4 days supply, however resupply has
occurred and ell fecilities now have et least one months supply
avellable.
lguman Dovn: [Water supplies ere okay, N0 maior Issues |_o Issuas ﬁc igsues
Childers Woodgate [Waler supplies ere okay, no mejor ssues Fully operational. May have THM problems dua to high The GregoryWTP {supplies Childers, Woodgals, Fied Ridge and | The Gregory WP (supplies Childers, Woodgate, Fled Fidge
Water turbidity/organics in tha raw water reacting with a high chicrine dose, i s ongoing Issues but not Just becase of the and Forast Ridge) has ongoing issuas but ol just because of
Supply [Howavar Council ls monlioring the situation ecent lood. Whenevnv furbidity and colour increase in the Gregory |the recent flood. Whenaver turbidity and colour inerease in the
River the DAF process cannot treat the water o an acosptable | Gregory River the DAF process cannal treat th wataf to an
standard. Planning Is underway to construct a clarifier and pilot  |acceptable standard. Planning is underway ta construct a
plant testing will soon be carrled out te determine a suitable jclarifier and pilot piant testing will s0on ba carried out to
0CBSE. terming & suiteble process.
Gin Gin W ater supplies ere ckay, no major issues No issues io issues
| Gooburmm [Water supplies ere okay, no meor issues No issues io Issues
Kalldo W ater supplles are okey, no major issuss No lssues o Issuos
Lake Monduran [Waler supplies ere okey, no major issues. [No [ssues io lssuas
[Moore Park [Water supplies ere okay, no major Is5Uss No lssues Io isses.
River Park [Waler suppiias ere okay, no major [ssues No Issues o issuBs
Sylvan Woods Waler supplies ere okay, no major issues No lssues o issues
W allaville [No power to WTP but tanks [No power 1o WTF bul tenks are full and [Waler suppiles are okay, no major Issues [Fully operational. May have THM problems due to high [Monlioring has proven that the THM concerns with ths Wallaile proven tat the THM with the
are full and no lssue for no iesue for community, turbidity/organics in tha raw wales reacting with & high chicrine dose. WTP potable waler are unfcundad, no issues. Wallavile W TP potable water &re unfounded, no issues.
Ity Howaver Council is moniloring the situation
Bundaberg Winfield {Rocky Paint) W ater supplias sre no issues l—‘ |Na Issues No Issues
Regional Councli Coral Cove Systems okay, no major ssues 1 No Issues !Nn ssues
Laks Monduran systems no major issues No Issues No issues
ocdgate [Woodgats sewage teatment plant's wel weather Wl waather effiuent storage lagoon Is overliowing to Theodolite STP Is oparaing normally and inlows are back to normal. No ssuss| STF Is opsrating normally and Inlows are back to normal. Ne
eHfiuent storage lagoon is overfiowing to Theodolite | Creek, issues
Creek
Childers [Sewsrage systems okay, no major issues No [ssuss No issues
Gin Gin [Sewerage syslams okay, no mejor issues No Issues Enissuss
Bargara Damage has cccued lo sewer mans, 2 | Sewerage syslems okay, 1o Majof [Ssues - & number Thetais currently no o Issues GCTV work ion Works have been
sewer main ruptures et Bergara. 2 sawar o sewarage mains damaged, but Councllis dealing the damage to sewer mains. There is sewer system|underiekan and will continue In the &reas that were worst
trunk mains ruptured in Bunderberg, sewaral{with thase ok, no major disruption to services. CCTV and restoration work 10 ba undertaken in the coming weeks. Jaffacted, they assume that there will be more repair work
rising mains exposed by scouring from flood discavered over the coming weeks/months. Soma problems.
waters. Refining equipment/ contractors are have been caused by fiood damage but others may be justa
necded for collapsed sewers, result of wear and tear.
Bundaberg Inundated and pumping end Bumell  |Damage has occurred to sewer mains. 2 |S1Ps @/ eperational, however, Milbank ETP Is [Both Millbark and East Bundaberg S1Ps e operational and flood [Both the Milbank and East Bundaberg |57P7s ave operating normaly and infiows ere back to normal. There [Some sewer COTV work and restoration Works have been
Sewerage Burnett River, Have River. Have technical expertise to get thelsewer main ruptures st Bergare, 2 sewer uum;nﬂy only froating to & primary sv.andard due to high|waters have receded from both sites. The Millbank plant was. STF are now beth In & positien to chlorinatel i currently no public health of environmental issues associated  Jundertakan and will conbinue in the ereas thal were worst
lechnical expertise toget  |system fully operationsl when water trunk mains ruptured In for the control bullding, It Is producing |etfiuent and are still operating et flows vilh the damage to sevre mains. Thete is sower syslam CCTV and|affeciad, they assume that thee will be more repair work
[the system lully operational |recedes rising mains exposed by scouring from flood damagsd expecting to goln sa:andary haetmem later ja better afﬁuenl Iﬁm East Bundabe:g There was water damage to |slightly highe then nofmal. The Bumati WOTK 10 be undsrtak the the coming’ Some problems
wihen water recedes. weters. Ralining equipment/ contrastors ere |this afternoon. Bundaberg East STP is currently equipment al both of plants but Millbank piant {River is stll In minor fiood. Three minor have bean caused by flood damege but others may be just &
needed for collapsed sewers. treating to secondary standard only dua 1o high flows i now chiorinating and the East Bundaberg chiorinalion should be {sewage pump siations are still out of result of wear and tear.
and the chiorination equipment is also waler damaged, |back on line by COB loday. The currant flow through East senvice but these only service sporting
Bundaberg Is 14.8 MLid which is 200% ADWF. Millank flows ere |grounds which will net be in use for some
st unknown as very litte electranic equipment is functionlng and | Eme any wey, A number of sewsrage
iows are stil very high, but no bypassing is cccurring. Both plants | mains are damaged - but no major Issues
discharge to the Burnett River which is in minar flood. Three minor |{overall sewer system is okay). Counci is
sewage pump stations ae stil out of senvice but thase only service [dealing with the damaged mains & there g
sporting grounds which will not be In use for some time any way. A |no major disruptions 1o services,
number of sewarage mains are damaged - but no major (ssues
{overall sewer system is oiay). Councll s dealing with the damaged
mains & there are no major disruptions 1o services.
Anaida i85 a6 okay,_no major ssUes o [ssues Easuas
[Bauhinia Down: ies ere okay, no maior Issues o Issues Nolssues
Iamkwalar jos are okay, o major lssues o Issues Noissues
Biuft | BT o be tooked el on 67172011, some |WS pipelina from Biackwatar 1o BIUH has & Waaler supplias &fe okay, no major ssuss o Issuies o issues
temporary fixes. Main breaks Blulf? major break. Repalr options ere still being
Capella WTPs are operational end producing nermal volumes No Issues Noissues
Capalla WTP Is running fow on chiorine, & rasw:p\y is
waiting 1o | nd should
the chiorine runs out
Water  JComal lies era malor lssues No Issues No Issues
Supply |2inge Water supplies are okay, no major issues No issues Noissues
Duaringa Duaringa lo be looked at on 5172011, Waler supplies are okay, no major lssues No Issues No issues
some temporary fixes. Main breaks
Duaringa?
Emerald No Issues - Emareld WTP |No Issues - Emerald WP ebove waler |Emerald W TP above walsr level. Waler suppiies are okay, o major issues No Issues Ho Issues
above water and still jand still spereting
oparating
|Folieston [¥Water cuppiies are okey, no meior sues o Issues Noissues
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Corporation)

Regional Council
(Wide Bay Water

on line by COB Friday 14 Januery 2011,

January 2011

Horvay Bay (nciidas EIl Creek,

Puigul, Taogeom, Burrum
azds, Terbaniea and Howard)

STP operating as normel.

E1i Croek and Pulgu! Cresk STPs are currently releasing treated
atfiuent to the raspective recalving walers, 24 hours a day, cutsida of
licanse conditions. Normally these plants figats 80% of treated

LOCAL SERVICE. 1 SCHEME NAME STATUS STATUS | STATUS STATUS STATUS
GOVERNMENT (SERVICED TOWNS) B0/12/2010 1 1/20711 1170172011 17172011 21/01/2011 2785772011 28i01/2011 402/2011 1610212071 /0372011 032011
'5 hire-Rubyvale [Weler supplies are okay, o major issues [No issuos. —
Central Springsure No issues
No Issuss
Reglonal Council Wil Garalioids LNc issues
[Springsura [STPs aie operational. Sewsrage Systems okay, no No lssues.
ior fesuas - Council is happy with progress
Roleston [STFs are operational. Sewerage syslems okey, no Council have recently found out [Coungil have 4 10 carry cut the Purchase orders have been issued to mmsmrs to carry
rmajor issues - Council is happy with progress in Rolieston have davelopad probiems and aanonmm runon  frepair works and they fully oparational within 5@ are currently 1y parts on
manual untill slecirical repairs can be made. 2 few weeks order. Reinstaternent of full avtomatic services is
dependent on availabilily and dalivery of parts.
Blackwater [STPs are cparational. Sewerage systems okay, no |Fossues [Woissues
jot Issues - Gouncil is happy with progress
Sewerage [E7AT Soversl pump stalions oul [Several pump stations oul ef operaon, lsTFs are operationel . [One pump stetion remains clfiine due to damage to n Emerald s operating with the | Council have engaged contractor 1o carmy cul he Purchase erdars have been rssued to GonTaclors 1o carmy
of operation. Emerald STP |no issues with Emerald STP. Sawerage systems okay, no major issues - Council s imwaiting replacement pars saﬂ starter bypassed while Council waits for the new parts to  fepalr works and they should be fully operational within  foul repalrs, thesa are cunently underway with parts on
to be inspected loday. happy with progress, some pump staticns are still be installed | few weeks order. Reinstatement of full automalic senvices is
[Partial operation being pumped out In reaciness to b put bask on line.  dependent on evaablly and deivery of parts,
GCapalla STPs aro operalional. Sewerege syslems okay, o No lssues Nossues.
malor Issues - Councl is heppy with progress |
Tiarl $TPs ara operational. Sewerage syslems okay. n No Issues No lssues
!wss Council is happy with progress
Er [STPs ara operational. Sewerage syslems okay, no No Issues No issues
malor issues - Councl is happy with progress: .
Cherbourg |G known issues Situation has not changed from yasterday. [The waler sUpply is now operaticnal and producing sutticlant water  |Locel plumbers have been on-site and may TWeter Supply i5 still being maintained through the intake stucture | Pump 'has bean installed on floating pontoon end connected  [PUMP has been Instalied on flcating pontoon and
Cherbourg lost power on Tuescay of this wesk and  [supplies, Mains power was restored over the weskand 15716 have to manufaclure 3 special device to ollowing smetgency lempotery tepas 1o make ce pump. directly 1o pipeline to WTP. Now bypassing the Intake directy 1o pipeiine to WTP. Now bypassing
Ipower was restored o th inity on January, F 8pprox 30 mekres up & Irée, Taw walar rainstata the floating inteka. Some mention ie. manual Wy Structure. LGIS are preparing a report 1o evaluate options to [ihe Intake Structure. LGIS ere preparing 8 report 1o
but not to the water supply inlake pumps and !heWTP supply OK through opering at inteke structurs. Festrictions arein  fhas bean raised aboul making a pontoon fworking off-site to manufeciure usmlabje device fo reinstale. tefurbish of 10 replace the Intake Structure. levaluate options 1o refurbish of 1o repiace the Intake.
Two diessl generalors have been brought in place to manage demand. Water supply is currently operating and the cost of $20,000 was mentioned Nneﬁng intake. Damage to creek pUMPS was extansive with the Stucture.
W ednesday end were connested 1o the Intake pumps | salistectorily without s control system being fully avelleble [ Water supply is currenty oparating d le pumps, main
Jard the WTP by late Wednesday atternoon. The |satistactorily without its control system gmmx starters complelely inoperable. A temporary
lwater supply s new opstational and producing [being fully avallable. Restrictions &re in and soft starler have been instalied on a power pole above flood
sulficient water suppiies. Normal operation |s expected place 1o manage demand. lovel. The second pump has a sherl cireuit in the motor and is
Water by later today. Resirictions are in plase 1o manage inoperable. The plumbers are also eranging that an smergency.
Supply jdemand back-up pump and necessary equipment is avallable for an
Had & maln braak down 1o the farm which has now electrical connection for this pump.
been shutdown, o town system should be back 1o
normal by early afismoon.
Ergan have advised that they need to Install a couple of
[poles and run new lines which shouid be completed
over the weekend.
[Road access between Cherbourg and Murgen has
Cherbourg been restored this morning
Councl - - e T ATaa R e ———
Cherbourg e Known r=suas STP is operalional [STP 15 operational folowing inundation of the fagoons. Plant is Ona wel-well sewage pump station Is stil £S5 4 nopereble & s siage. Pumping-oul 60ll coninung bul only [P 4 sul oifine 61 pump out faciilies sUll In place. PS 1 was P54 sl affine and pump oul (aclibes sl piace.
S ome problems with pump stations whichi are being  fpassing normal ADWE inlo the creelc which s running at normal - out of action down al the farm areawhich three occupied houses crain to this wel-well Station was ot flooded, minos damage and is operational. PS 2 & 3 did go [PS 1 was nol flooded, minor damage end is
addressed. flows. Sewage pump staticns ere operational. Unsure regarding  {was complstely fiooded, with major damage icompletely submerged with the switshboard broken form its lunder in the Hocd and are operational but still require major PS 2 & 3 did go under in the flood and are
chemicals? to eiectrics, etc. Only thras ocoupled Imounts, tipped over and the case broken. The swilchboard has electiics 1o ba replaced but stifl require major etectrics tobe
housas draining to this wet-well, s0 a pump nesn removed from site for wukshap mpnrs The hrotmn roplaced
out truck visits on a regutar basis (ie. every casing has !
3 to 4 days) lordered, expected lo be dafivered in wryFebmmy,Psuumznnd
Iminimal damage and is fully operational. PS No.2 was complatsly
cubmerged and requires & full rebuild of switchboard and control
Sewerage. pump is opsational and the s faulty
with & short circiult in the motor. Emergency repeirs make it
loperational once powes reslored. Further repalrs to swilchboard and
replacement of laulty pump s necessary to make station fully
loperatonal. PS 3 was complelely submergad and requires a full
rebuslld of switchboasd and control equipment. One pump
|operational and second pump running but not pumping. Further
| repairs o switcshboard and possible replacement of faulty pump is
Inecessary to make station fully-operaional. LGIS & Aurecon hada
Maryborough No issues |No issues No [ssues
Eli Croek Mo issues No issues No Issues
Pulgul Mo issues [N issuss No lssues
It No issues No issues No issuss
Burrum Heads Mo Issues No issues No issuss
Weler Hiervey Bay ho Issues o jssues Nossues
SupblY  Forbanica o issuas Mo [ssues Nolssues
Nikerbah Noissues No Issuss No issues
Tiaro. No issues No issues
W ide Bay Mo lssues No jssues
Howard No Issues o issues
Maryborough Thies sewage pump siabons In the Maryborough ETP operationsl. & pump sialions In the Marybarough sewage Back to normal and all pump Lalions are operalional and have been| Back to normal and all pump stalions ae operational and have
sewage trealment plant catchment remaln off line, Jireatment plant catchment remain off line. Wida Bay Water for some tma bean for some fime
Fraser Coast \Wide Bay Waler envisagas these stations will be back |envisages these stations will be back on line by COB Friday 14

Eack 1o nomal, Ell GK end Pulgul CK ST Gischarging 1o Irmigation.
lands. As the ground s s very satureled and low lying, the STP's
2 Toogoom and Burrum Haads stil have infltration issues likely to

the Toogoom scheme in particular have been rasolved by
Council improving the ctormwaler drainage system where

[ The Toogoom & Burrum Heeds schemes are beck to notmal
following & couple weeks of relatively dry weathor. lssues with

As previously advised for 16/2/2011. Toogoom and
(Burrum Heads are operating as normal for tis ime of
the year

Regienal Councll

[Yelarbon

Currentiy v

|Goondiwind!

Sewerage systems &ra okay, no major issues and
| Goondiwindi should operate narmally as long &s the
town levee pravents flooding of the town.

affluent be resuiting in loadings 20 to 30% above ADWF
manholes had been underwater and infiftration ocourred.
the SES personnel had into the
Seurngs sewer systom by iting manhole covers o drain private property|
is several locations. Some sewer lines and manhoies became
blocked with debris enlering lhe seweraga system The SES
believed they had the power and autharlty to o this, but did not
realise the ramifications of their ections. Gouncil need to sort
this issue out with SES prior ra future events and apparently
have to prevent

unauthorised fifing.

Nilenbah STP operaling as normal. o issuas INo Issues No issues

Bungunya [currently not experianging problems. [Ho Issues reporied [No lssuse

|Goondiwindi [Water supplies are okay, no major issues and Nolssues

Goondwind: should operate normally as long es the  [No lssues reported
ltovm lavee prevents flooding of the lown
Water  [inglewood Cutrently not experiencing protlems. Naissues reparied NG issues
Supply [Tawond rrently problems. [No Issues reporied
exas Currently not problems. No issues report
[Toobsah (Bore Weter) Currentiynot g problems Noissues report
[ Toobeah (Surface Waler) Currently: not

No issues reported

Imbil

fsTPoK
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Sewerage [Inglewsod No issues reported Nolssuas
Talwood No Issues
Texas SUes
Yelarbon No Issues N Issuas
Amamoor WP flood bound and thus fillers cannol be [ W1 P8 are operational and produaing nermal volumas (Cauncil s planning to Install eulomatic backwash systems to all the |Council is planning to install Butomatic backwash systems to &l
baciowashed, however there is et least 2 small Mary Vallsy WTP's In th fuiure, so the Issue of not being  |the small Mary Valiey WTP's In the fuure, o the issue of not
|days supply in the reservoirs. able to get an operator Into backwash the filiers becausa of flcoding [being able to get an cperator into beckwash the filers because
will b of flooding will be cvercoma.
(Goomer WTP Iz OK_ Did lose & few bores WWTFs are operalional and produsing nomal volumes No ssites No lssuas
Gympia VTP - Jones Hil WTP is alleast 6 melres [W1Ps are cperational and producing normal volumes [WTF operational and producing normal volumes. As part of a Mo lssues No issues
[ahova the currant river lavel, Water for contingenay plen all WTP chemicals are lopped up at this time of
[WTPs Is scurced from Yabbe, Kendanga ysar, 50 thore was na lssua with supply(all roads to Gympie are now
land Amamoor Creaks. open). The only chemica! shorlage experienced was getling tiuoride
o commission the fluoride dosing equipment but this chemical was
- Jdewe'rsdﬁsw@ —+
Imbil WTP Is OK. Did lose a few bares WTPs fional g normel volumes No issues TSsues
Water |FaCEAGA WTF ficod bound and thus filters cannot be [WTPs pecational mal volume: Counil s planning to Install atomatic backwash systems to ali the [Coundil is pianning to instal automalic backwash systems to al
Suppl beckwashed, however there is al least 2 small Mary Valiey WTP's in the future, so the issue of not being  Jthe small Mary Valley WTP's In the fulure, so the issue of not
upply aays supply in the reservoirs. 2ble to get an aperalor into backwash the fillers because of flooing|being eble bo get an oparator inio beokwesh the filers because
will be overcome, ot fioodling will be ovetcoms
idvan WP 15 OK. Did lose & fow bores Water sappies are okay, o mejar Iscues -lostane [WTP is opetalional and producing normal vaiumes. Lost ane bare [Two bores offfine with two operaling which are sssly meeting Indications are that the 2 bores hat are off line were nol [T bores hava been epaired and are operaionl and
bore at Kifkivan but the other 2 ere functioning ok Kilkiven but the other 2 are funotioning ok dermand, offstreem storage full. Ceuncil elso has another backup  |needed al this time anyway and were mainly only used as a they have putin & claim for the repairs.
* bare al the Bowls Club that 6d. Councll has submitted en [backup. The 2 818 coping with demand
linsurance claim for the pump sheds that were washed away so /e fand they alsc have a full oft stream storage they can use
lawalting insurance assessment befors beinp repairad needed Gouncil is not in ny hury o get the 2 bores online
and is waiting for the outcoma of an insurance ciaim to replace
the pump sheds. Gouncif's pre and past flood contingancy plan}
seems to bs working very efficiently.
Gymple Regional
Counell Rainbow Beach [WTP OK al present. WTPs are operational &nd produsing normal volumes No Issues
[Tin Gan Bay/Cooloola Gove FTP OK &t presant. W TPs are operational and producing normal volumes No issues
No issues
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LOCAL SERVICE SCHEME NAME STATUS STATUS | STATUS STATUS STATUS
GOVERNMENT (SERVICED TOWNS) 30/12/2010 5/11/2011 11/01/2011 i_ 17/01/2011 21/01/2011 2710172011 28/01/2011 475272011 t 16/02/2011 1i08/2011 9/03/2011
Gympie [GRC ere having ovarflows and wil have | [STPs mre oporalional, Sewarage systems okay, o (STF operelional; ourrently handiing 200% ADWF (4MLiday) with = o issues Mo issues = —
|more. Power has been tumed oif foten  [meor issuies - some pump stations are siil flood etfluent clischarging Inta the Wary fiver which is just befow minor
pump stations and the i that [bound, but fiood |flood levels. As partof & contingancy plan all STP chemicals are
they will need fa cut power o the fest. They |watsts receds. topped up &t this time of year. There was no issue with supply as all
ere trying to seve electrical equipment at roatls fo Gymple ere now open.
present. GRC staled that sewage will go into
the Mary river and water willfil up the whole
system. The current STP s close o
expected water lsvels but the new STP
currently under construction Is higher. The
Sowerage lagacns down the bask of the plant are fikely
to go under.
| Goomar| STP OK. No issues No issues
Kilkiver STP OK. STP cperational; As part of a confingency plan &l STF chemicals Afier larther Gamege assweement &t the Kilkivan STP, itwas found [Afer further damage assessment at the Killivan STP, [fwas
are topped up at this time of year. There was no issue With supply as that & great desl of silting Up has oocurred in one of the lagoons found that & great deal of silfing up has occurred in one of the
all 10ads Lo Gympie are now open. due 1o t being covered by ficod wilers, howsver It has nict created fiagoons due o t being covered by flood walats, Nowever it has
any effluent qualiy Issuss and wil be dersilied ove tha coming  [nat orasted any efffusnt qualty issues and will ba da-silted over
ks the coming weeks.
Coolooja Cove ISTP OIC at present. No issuas INnissuss
|Rainbow Beach STP OK at present. No Jssues No issues
Tin Cen Bay STP OK st present. [No Issues |Nu issues
jone INo serlous i report o serious Issues reported No IssuBs [No Issues
Injune one Ina serlous issues reporied. [0 serious Issuas reported Noissues JNo issues
ackson iona Na serlous issues reparted 0 seripus issuss teported No issuss INo issves
Mitchell ona [No serlous issues reported. [No serlous issues reported. o serious issues reporiad INo issues Iﬁa_ssues
Muckadila lone No serious Issues reported. Noissues [No lesues
Water |Hungalal long, No serious Issues T Mo serious issues reporied No issuss Noissues
Supply 2200 one [No serious issues reported [No serious Issues repor ENn major issuss raported o issuss No lssues
Surat (Trealed) None Treated waler supply is believed 1o be [VWater supply for Surat is ok bul 18 expacting ancther |Waier supply 1s okay (the informlion I= for Surat in generel, no Mo Issues - normal production (rew welar supply restofed) No Issues - normal production (raw water supply restored)
loperating. flood ahout 18 Jenuary. Imention wether I's & freated or unireated walsr suj
Marenoa Reglonal Sural (Untreated) None [Water sUpply for Sural is ok bul ere expecting another fWater supply is okay (the information Is for Surat in general, no NG Issues - normal production {raw waler supply restored) No Issues - nosmal production (rew waler supply restored)
Council ficod peak about 19 January. ention wether [t's & trealed er untrealed water SUBDIY]
[None [No serious issues reporled. [No serious issues reporied [No issues. o issues
Nons, [No serious issues reported, [No serious [ssues & No issues 0 issuBs
None No serious issues reporied [No sericus issues reported. [No major issuas reporied o lesthas 035 UaE
[None Mo serious [ssuas reported. |Mo major issues reports No issues 0 Issuas’
None No serious |ssues 1 |0 major issues reports Noissues: iNo issuss
Sewerage [Roma None Mo serious Issues rs _ No serious |ssues reported. Mo major issues reported Ng issues [Ne issues
Surat None [Some inundalion of Sewerage reticliation | Sewerage for Sural is ok but are expesting anather [No major Isslies feported Ne issues Mo issues
and treatment pands but belleved o be flood peak ebout 18 January.
ratin
Bipgenden [Council advised that although some WTPs are operaling on manual as Where are some | W TP operaling on manual as there are soma lelamalry prooigms. o lssies, Council walting for their Telemelry conliestor lowisil | Telemetry issues stll have not been scrted, although
structural damage has occurred to the water [telemetry problams Sutficient chemical quantities available to operate to March. Shire to fully check out and re-establish their control system. SomefContractor had arrived on-site briefly for a specilic purpose and
supply Infrastructure (i.e. intake stuctures), islemetry services have been restored &1 soms inslatlations. had to loave
watar supply to residents in all townships s
being meintained.
Eidsvold Coungil advised thal alirough some le VTP’ ava opereling on manusl as fhere ara some |WTF operaling on manual as there are some lelamelry problems Chiotination system Tom will require significant | Telemetry issues. bil have nof been soried, although
structural damage has ocourred to the water fielemetry problems S utficlent chemical quantities avalizble to opareta to March work e system Is currently being nursed on manual operation.  |Contractor had amived an-siie briefly for & spesific purpose and|
supply infrastructure {i.e. intake structures), Water quelity issues ere requiring lerge chiorine doses with very had 1o leave
waler supply to reskdants in all ownships Is lite effect Turbidity is high which is unususl as raw water Is drawn
baing maintzined. from sand beds - (maybe sand beds have scoured away during the
flood?) Gouncil waiting fo their Telemetry contractor to visit Shirg
o fully check eut and re-esteblish their contro! systam. Some
telemetry sendces heve been restored at some instaliations.
Gayndah Partial supply re- Gayndah WTP ok but infrastructure Councl advised that although scme [AIT Vi T7's ere operating on manual as there are some |WTF operaling on manuel es there ara some telemetry probiems. — [Temp ipply pumpir \gement [Temporary pamping arrangement stll in place. Sill oo dangerous  [No pregress since previous report epart from waiting on a N progres since previous report apadt from waiing onfNo progress since previcus report. Repert from Hunter
astablished al 5pm loday, |damage. LGIS o assist. Main breaks - |structural damage has occurred to the waler |lelemetry problems Sutficient chamical quaniifies avelable to operate to March. There  |stil operafing CK. Intake works are stil to investigate extent of damage io intake. Th has cut Hunter Water top long term option. eport from Hunter Waler o provide e long tem \Wallet to provide a long tem oplion sahould be evaieble
Lave! § resirictions epply. |Gayndeh and Partisl upply (L. intake structures), are concerns regarding possible damaga to tha river intake. undier water and still na idea &5 1o the exten 2 new channel benind the intake st wihich is g tainty s & big worry for Councll and may dciate  [option. Funding uncertainty Is a big worry for Council by 31/3/2011
Wit know tomorrow I supply re-asteblished al Spm today.  Jwater supply to residants in all townships is ¥ ot structural damage sustalned. JLisland), Alleas! o bore pumps missing. Gouncil waiing —[what cen be affordable: Stil have hited pumps as temporery fand may dictale whal can be affordable. Sl have hired
loutsice help s nesded.  |Level 5 restrictions apply. Will know  |being maintained. or their Telamakry coniractor to visit Shire to fully chack outand re- [arrengement bumps as temporary atfangemant
DOMG offered assistence |tomorrow if outside help is needed. s tablish theif control system, Some telamalry services have been
ioday. 2-3 days supply.  |DDMG otfered assistance today, 2:8 restored at some instaliations
days supply.
Water  [Monto Councll advised thal although some- ATWTP's a6 operaling on manus) as there ere some WP operating on manual a5 there are some telemetry problems. o issues. Councll welting for their Telematry contiactor 1o sl [Telamelry Issues stll have nat been sorled, alihough
Supply structurel damage has cccurred to the water telemelry problems Sufficlent chemcal quantities avallable to oparate to March. Shire 1o fully check out and re-estebiish their control system. Scme|Contractor hed armived on-slte briefiy for a specific purpose nd|
{suppiy Infrastructure (ie. Intake structures), efenetry services have baen restored al some instaliations hed to leave
watsr supply to residents in ell townships is
being maintained.
iMount Parry [Council advised that although some [All'WTP's are eparating on manual as there are some [Norssues, Council walting for their Telemetry conbiactor tavisit [ Telemelry issues sill have not been soriad, although
structural damage hes ocourred to the water Jtelemetry problems Shire to fully check out and re-establish their control system. Soms | Conlraclor ite briefly for a spech and
supply infrastructure (i.e. intake strustures), ieismatry services have been restored af some instaliations. had o leave
jater supply to residants In all townships Is
oc
uigidie Council acvised that although some (A WTF's are operaing on manual as there are some [Rotssues, Gounoll wailing for thelr Telemetry contiactor to visit | Telemetry issuas still have ol been sorled, although
North Burhett structural damage hes occurred to the water |talsmetry problems Shite 1o fuly check out and re-astablish their oontrol system. Some|Gontractor had arrived on-site brially for a spacific purpose and
Regional Ceuncll supply Infrastructure (Le. Intake structures), talometry services have been reslored al some instalations hed to leave
water supply to residsnts in &l townships Is
being malntained.
Mundubbera [Supply will b Supply wil be supplemented lomorrow. |Council advised that althaugh some (AT WTP's are operaing on menual as Tiere are some [WTF operaling on maral as ere are same telemety problams.  [Temporery supply pumping arrangement [The Bore purmp has Bean madie operaional again on automalic | As previously achised ard would be at ik river levels were tofAs previously advised and would be at isk if er avels
lsupplemented tomaorrow.  |Breaking into main and will use. structura! damage has occurred fo the water [telemelry problems Sufficient chamical quanities avallable o operate to March. There §still operating OK, however work is currently] lcontrol, however, system stil very fragile with temporary repairs,  fsignificantly rise again. fwere to signifioantly rise egain
i in and will i pump on a rastor to pump  |supply infrastructurs {i.e. intake structures), e concems regarding possible damage to the river intake. undanway |0 repair end gat their bore pump should further fleeding oceurs. (fe. pump is available on
use egricultural pump on & |supply. Wil know fomorrow i outside  |water supply to rasidents in all tovmships fs operational so as not to be totally ratiant on standby, if requiied). Gouncil waitng for their Telemetry contractor
trator to pump supply. Wil |help is needed. DDMG offered assitancefbeing malntained. ihe temporary pump. Damage not expected to visit Shire 10 fully check cut and re-establish their control systerm.
know tomarrow 1 outside  [today. 1 day of supply. Main breaks - o be excessive and anticipale gatling bore Some telemelry sefvices have bean restored al some installations,
heip is needed. DDMG Mundubbera? pump cparational
otfared assistance today. 1
cay of supply.
Biggenden Sewerae heaiment pIanis apar! from some [Al STP's are operaung OK., some PuMmp Statons are [STP operaling OK, Plant handiing normel AGWF with discherges Nossues [Notssues
minor damage and access Issues are stll  [operating manualy. into normal river flows Sewage pump stations are operationz]
functioning.
Eidsvold [Seweraga teatment plants apart fram some |All STP's are operating OK, soma Pump Staiions are [STP operaling OK. Plant handiing noimal ADWF with discharges Councll walting 1o¢ their Telematry contiastor to vish Shire to fully | Telemetry issues still have not baen sorled, slthough
Iminor damage and access Issues ara st [operating manually. into normal river flows. Sewaga pump staons are cparational but oney check oul and re-estebiish their contic| eystem. Some telemetry [Contractor had armived on-site briefly for a specific purpose and
{functioning. is on manual contrel due 1o telametry problems services have been rastored at some installations. had 1o leave
Gayndah STP underwaler, Pumping re_aynaah STF - pumping [ssuss? STF [Bewerage healment plants apart from some [l 5TP's are oparaling OK, some Pump Stalions are [STP oparating OK. Plant handiing normal ADWF with discharges No issues /S wes temporarily on eulo buf has falled again and now Telometry Issues ase shill unresoived [Telemetry issues are still unresoived, Riepairs are wesks
out wells now, Should be  |underwaler. Pumping out wells now. minar damage and sccess issues are sl foperafing manually. linto very high river flows, Sewage pump stations are operational running on manual away and manual operation is not & signifcant issue.
oparational Friday morning, | Shouid b tional Friday morning, i
Soveregs 31/12. DDMG oftered 31/12. DDMG offered essistance today
assistance today.
tontc Sewerege Tealment plants apart fram some |All STP's are aparaling OK, some Pump Slations are |STP operating OK. Recycled waler scheme dastroyed. Plant Feoycled walst scheme Gostioyed and will eventually ba replaced — [No changs
minor damage end access issuas are st |operating manually. hendiing normal ADWE wiith discharges into normel river flows. after more urgent priorities have been attendad 1o,
unctioning, Semi stations ara oparetional
Mundubbara {STP underwater, Pumping {STP underwaler, Pumping allwels |Sewerage beament planis apart fram some [All STP's are cparafing OK, some Pump Stations &re ST operating OK but was inundaled. Plant handing normal ADWF o scuss, Councilwalling for their Telametry contractor 1o visit [Schame st has manual contfel on twa PS's Telematry issues eve still unresolved Talemelry Issues aie sl Uniesclved. Hepairs are weeks
lout weils now. Should be  |now. Should be operaticnal Friday minor damage and ascees issues are sl |operating manually. with discharges Into very high river flows. Sewage pump stations hire 1o fully check out and re-establish Ineir contiol system. Some) ion is not & sif
loperational Fridey merning, |morning, 31/12, DBMG offered functioning. are operational but two are on manual centrol dus to flood damage tlemetry services heve been reslored al some installations.
21/12. DDMG offered |assistance today.
assistance today.
Brjool (Gommunily Schame) | - not & council run water fiva - not & councl run waler supply nfa - nat & council run weter supply n/a - nat a council run waler sUpply Infe - net & council run water supply na.- not a council run water supply .- not a.ceuncil run watar supply  [n/a - not & councll run walsr supply /e - not a council run waler supply
supply
[Capricorn Coatt Flood walers have dropped 700 mm and llood level | |No issues at WTPs, all operating normaliy to sll waler supply [Fossues [rossues
now @ 8.5 matres schemes.
N issues at WTPs, all operating normelly to ell watar
supply schemes.
Marlbcrough Fiood walers have dropped 700 mm and flood level  [Noissues at WTPs, al opereling normally lo &l water suppiy o Issues [No issues
now @ 8.5 metres schemes.
NG Issues at WTPs, all operating normally to 2l waler
jsupply schemes.
Mount Morgan Flood walers have dropped 700 mm and flood ovel | No Issues al WP, all operating notmally ta all water sUpply Mo lssues Noissues
Water now @ 6.5 metres schemes.
Supply No Issues at WTPs, all operaling normely to all water
supply sehemes.
[Ogmare Fiond walars have dropped 700 mm and fioad level No Issues at WTPs, all operaling nermally Io all waler supply [No lssues [No issues
now @ B.5 melies schemes,
No issues at WTPs, all operating normally to all water
supply schemes.
[Fockhampten o issues - Rockhamplion |Emall from ARG that thay will nat Know Flood waters have dropped 700 mm and flood level | No issues ol WTPs, all operating hormally 1o all water sUpply o issues Na issues
WTP 11m ahove predicted [extent of damagefprobisms unti water now @ 6.5 metras schemes,
flood level of 9.2m, racedes. Gragemere Underwalsr. No ssues at WTPs, all operating nomally to all water
Rockhampton WTP at 12m s sbove supply schemes.
predicted flcod leval of 9.2m.
Veppoan [STP not afected by llood events. No issues o 1ssues
!Emu Park STP by flood events. [No issues. No ssues
Gracemere Gracemere STP i{-,,mye STF underwater, e sl 'z are all fonoloning and cparating OK, owever |STFs are all operaianal. Swilchboard & elechiical goar was (Gracemare STF operating OK only e small lageons were flooded |Gracemere STP operaling OK only the small lagaons were
undenwater now, switchboard remaved. No other [and functioning OK, however access toall  [stil have ecess issues. removed pricr to floed event and is being reinstslied 18/1/2011. The and system s back to nommal tioaded and system is bask (o nofmal
switchboerd removed. No  |prablems anticipated for Rockhamptan [STP's is only avallable via boat clarifier wes not inundated, but close to L. Bask to ADWF le.
Rockhampton cther probiems enticipated |RCC - all other plants abovs predicted 1MLiday. Normally, discharges o lagoans and then to land, larga
Regional Councll for Rockhampton RC - &l [fleod level [agoon was not flooded, however the smaller lagoons were end have
other plants above now bean pumped oul. Tha larger lagoon is now ahle to discharge '
predicted flood level. into the smaller lagoons. Sutficient quantities of chemioals on hand,
but arrangements have bean mad e transport some supplies from
North Qld dua to problems of supplies coming out of Brisbane
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CHRONOLOGICAL HISTORY OF 2010/2011 FLOO

D EVENT - wATER SUPPLY AND SEWERAGE DAMAGE OUTSIDE OF SEQ
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LOCAL SERVICE SCHEME NAME STATUS Il STATUS 1 STATUS STATUS STATUS
GOVERNMENT (SERVICED TOWNS) —sufﬁiﬂ__l__m‘ﬁﬁl 110172011 77/01/2011 2110172011 e PUOTROTT 260172011 ‘fﬂ&oﬂ____i_ T602/2011 T0ar011 B0A/2011
Rockhampton Emal from FIFIC thal they will nat know | Sewarage weatment plants ara st operating|STP's ara all functioning &nd operating OK, however North Floakhamptan STF I¢ OK, nat inundated, bul was Isolated. |Norh Rockhampton STP js OK and IS North Rockhemplon stll about 20% above ADWF ty North and West plants arg still  |North end Wesl are)
lextent of demage/problems until water  and functioning OK, however access toall  |stil have accass issues. Handling < 2 MLiday, approx 30% above ADWF. Should be closa o handling appfox 20% ahove ADWF. Scuth labout 80% over with recent wet waather from Cyclone Yasi over thefexperiencing flows 20% to 30% above ADWF flows. Recant still experiencing Infiltration impacts that ere fiol
recedos STP's Is only avallable via boat being back to normal in & day or two. All sewage pumping stations  Rocknampton STF g Ok and handling st 3 days. Suspect infition, etc with older mains along the  Jrain storms mean the ground is stl saturaled. Mfilration is et [believed to be fiood relafed Relining progfers Inthese
are OK and operational, howevar, there's soms minar pump normal ADWE. 1t susiainad some intermal coast and Gounall are propasing smoke datection program in the  [believed 10 ba flaod refated. Rsining programs I these oider Joiter areas have located some sericus pipe damege
blockage - 3 olher pumps are stil availebie. South Fooknampton  [pipawork which Collapsed batwean clarillers near future, This will not only pick-up liegal connections but will  fareas have | sexious pip 1d those pipes |and Plp iy being Upgraded
Sewerage STF Is OK; not inundated bul was isclated, Handling epprox 20- is currently being repaired. West detact - ing from the ground {\ itors lare currently being upgraded
30% above ADWF, but this is dropping quickly. All sewage pump STF Is OK, and Is handiing etc) Future mair will resoive. South
<tatione are OK and oparational. West Rookhampton STP is OK, — |aparox 20% Ebove ADWF. Itis suggested 5t about normal es a1 31/1 but currently about 50% aver with
Ipartial Inundation and was isolated. Flant is located on & high spot that domestic end industrlal cleaning up recent wet weather from Gyclone Yasi over the: past 3 days. Intermal
land even though the trickling filter was O the clarifier was ions may sill b impacting on flows pipa collpse has been assessed but has not been rapaifed yel
inundcated. Handiing very high flows approx 1200% ADWF bul now o these STP but general inflowfinfilration This pips (ie. not crifical) Is being bypassed but will need o be
lis back to around 120% ADWF. Al sewage pumping stations &re through damaged sewers/manhioles may operational to allow maintenance activities 1o proceed. West
0K and operational, North Rockhampton, South and West s be & factor? [Hockhampton stil about 20% ahove ADWF bul currently aboul
[Rocknampton STPg all dischargs into the Fitzroy River which is 805 over with recent wat weather from Gyclone Yesi over the past
dascribed as fiowing at normal wet weather flows. Sufficient 3 cays. Similer comments as pes North Rockhampton.
quantities of chemicals are on hand, but artangemants have been
imads to transport some supplies from up Nerth due to problame with
supplies coming out of Brisbane.
Mount Morgan [STP now operaling &t ADWF (80kLday). Not affected by NG issues No issues
|fioocwaters. The only issue during the storms wias & sewage
p jon wias polentially i d bk
ias necessary to protect this instatlation. - now OK.
Blackbut/Benackin o known signilicant damage. Operating normaly. [No s ues reported. Sufijolent chemical quantilies avallable. No issues No Issuss
Kingaroy No known significant damage. Operating normally. [No issues reported. Sufficient ies avallable [No issues INo lssues
Kumbia No known significant damage. Operating normaly. | Iﬂg issues INoissues
Leks Boandooma Mo known significant damage. perating normally. + No issues No issues
Murgon Murgon water supply may |Cperating normally, [Water supply stil on lemparary supply (ie. Temporary Pump) this pump mators destroyed, stil ops temporary [No further progress to report regarding the infake. o furlher progress o report. They ere sl consicering
be under hreal from floodwalsrs. il be tha case for some months untl Intake PS I¢ restored. The pumping fi are their options, their options for the langer tarm solution ie. flsod proof
lpumps & electrics susteined exiensive damage. Sufficient chemicel they may make their temporary arrangement, e botes, a permanent] from fut ts) but will be deper iz
lquantities evailable. solution. Investigating feasibility of submersible pumps, etc. Not funding to achieve this. Maintaining & record of costs
sure al this stage what will ba edopled. for lemparary pumping arrangements and i replacing
original instailation costs will be around $100K,
Ihowever, this |5 the cheap oplicn which woukd nol ba
Water icod procfed. Obtaining quotes, prices, atc. whie
Supply walting for Gonfirmation of funding,
Nanango [No known significant damage. (Gperating normally. |Nossues reported. Sufficient chemk litis avallebie [No issues Noissuss
Proston No known significant damage. Cperali No Issuss raported. Sufficient chemi lities avaliable. IanssHas Noissuss
[Tingoora (extension of Wondal e newn significant damage. (Operating normally. Noissues Noissues
WS
South Burnett Wondal [No knovm significant demage. (Operating normally’ [Waler supply was Inltially damaged during ficod @vent, but pumps N Issues
Reglanal Councll 0K and system back to normal. Sufficient chemical quantities
javallzhle
[Woorooiin No known significant 3 Operating normally.
Nenango No known significant oamags, apart from  joperaing normally. STP's in South Burnett are STF Is operaling OK after baing inunaaled for 5-4 days, Plant Final lagoon was flooded naw OK
flooding Issues al STP's and a suspected  [howevar hydraulically overloaded (as are most STPs In [handing normal ADWF with cschargas into nomal eiver flows. All
P sewsi main collapse. riood affected areas). sewege pumping stalicns operational
Kingaroy No known sigrificant damags, apartfrom  |@perating normally. STP's in South Bumett are STP s operating OK. Flant handiing hoimal ADWF vith discharges Final lagoon was flooded now OK
fooding issues et STP's and a suspscled  |nowever hydraulically overloated (as &ré most STPs in | o ormal rver flos, One lagaon was flooded. All sewage
jsewer main collepse. ticed affected areas umping stations operational
[urgon o known significant damage, epart from _ |Operating normally. STP's in South Bumett are STP i operating OK. Plant handing normal ADWF with discharges Noissuss
ooding Issuss st STP's and a suspecied  [howewer hycraulically overloaded (as ere mast STPs in finto normal fver flows. All sewage pumping stafions aperational
—— sener main collapse. e areas). -
Blackouil No kmown significant damage, apart from _ |Operaling normally. STP's in Seuth Bumett ara STP Is oparating OK. Plant handing normal ADWF with dischargas Noissues.
issus al STP's and d  |however oaded {as ara most STPs in finto normal river tiows. No sewage pump stations - it hes a gravity
sewer main coll flood affectsd areas). system.
W ondal [No known significant damags, apart from _|Ope:ating normally. STP's [n Sourth Burnett are ISTF Is operating OK. Plant handiing normal ADWF with discharges Noissues
iooding Issuas al STP's end a suspeoted |nowever hydraulically overioaded (as are most STPs in linto normal iver flaws. Al sewage pumping stalions aperational
sewer maln collapse. fiocd affected ereas).
Froston No knoan significant damage, apart fiom | Operating normally. TP's in South Burnett are [STP operaling OK. Plant handiing normal ADWF inte legoon. Nolssues Nolssuas
fiooding Issuss ot STP's and asuspected  |however hydraullcally overloaded {as are most STPS in
sewer maln collapse. flood affested areas).
Stantiorpe [Operating nommally. Rarmal operation athough sianificant disibuton Jeak thal cannot | A mystery ek persists in the resculation following the flood - &
W TP opetating normelly; boil water alet lifted be isolated at present |novm leak on the bridge crossing was fixed shortly after the
(lood abated
[Wallangarra [Operaling normally. ® Foma! operaion (although some slectioal pioblems requiting alot [Electrical problems have been fixed
Boil water elert in place e
:l;:;’v Pratien [Gperaing normally. s WOt Pl S::la!ng Urder BWA bul confidert of Elearance with OH resull 5 |BYA has been lfted after 3 good tests
Killam: Oparaling normally. |No issues reported. Mo issues o lssues
Leslie Dam perating normally. lo issues reporied, No Issues lo ssues
i Cparating normally. No Issues r No issuss o issues
peraling normally. No issues ref Mo issuss o issues
Operaling normal Noissuss g No lssues o lssues
Operaiing normally. Trosting all sowage SaTwTaziorly. Wos warks compiate allhough _|Empiying vessels (such as digestars) they were fledvith  |Recyeling Is naw operating normaly
Southern Downs. STP treating all sewage satisfastorily. All sewage pumping stations jsome equ shil 1o be repaired. Ne longe repaly ssues. |debris during the flood - sbout half finished - but the plantis
Feglonal Council operalional. High levels of inflowiinfitration and & full reaycling Discharging al reated effiuent (<1MLid o Quart Pol Ck 60 ML |opereting O Damand for resyeled walar has started egain.
storage requires discharge (chiorinated) of all treated effluant to {baseflow) due oo recysied water neecs by fermers and a Repairing the line to the Sports Ovals and have stopped
| Quart Pot Gk (3VLid discharge to 170 MLd flow in creek). Mo ldamaged cross-stream pipeline lo the sporting cischerging o Quart Pot Creek
chemical supply problams. lietds iparksigardens. Expect discharge fer gl least a couple of
fwseks at lsast panding i
Opatating normally. No issues reported, o lssues [NoIssuas
[Operating normaly. R [No issues Fhere was some minor Gamage to the CED schems thal was a|Washodls o the GED systam have ben rectiied
. usull of erosion - yot 1o ba f
[Operating I\cfma“! No Issues [No issues
Operaling normally. No issues exoapt for 1 PS facllity operating with temporary PS. ‘and &0 on the Yan yan pipeline. Fump stations are back 1o normal, However, hera are
i ik Expect repair within a couple of wesks. This PS, 1 of 17, was flocd a number of washouts on pipelines around Warkick
parid, ldamaged. Pumps in Brisbene for repalr were caught in floods) inat have been identified
Operating normelly. o Issues reparted. No [ssues No Issues
Operating normally. Mo issues re| No issues o jssues
r ious issues reported for any welst supply schemes No [ssues No Issues
Jo senious issues reporled for any water supply schemes 1_Llo is5UBS No Issues
[ :sues reporled for any water SUpply schemes Noissues No issues
Hodgson Vale serious issues reported for any watsi supply schemes |Noissuss No issuss
Haden IJ serious issuas reported for any walsr sup] hem No issues [No issues
Nobby 0 serious [ssuas reported for any water supply schemes No Issues No issues
@ setfous [ssues repor ‘eny water supply Noissuss Mo tssues
|0 serious issues repor any waler supply [Noissues Mo issues
o serioUs issues reported for any waler supply [No issues Noissues
o serious [ssues reported for eny waler supply schemes No issues hoissues
o serious |ssues reparted for any waler supgly schemes Noissues
[No serious issues reported for any waler supply schemes No issues
[No serious [ssues reporfed for any water supply schemes Noissues
N issues reported for ny water supply schemes No lssues
[No serlous issues feported for any watar supply schemes INo issues
INo serlous Issues reported for any water supply schemes INo issuas
lssues raported for any walsr supply schemes Noissues
ed for any water supply scheme: N Issuas
|No sericus fssuas reporied for any water supply schemas Noissues
|Ho serious Issues reporied for any water supply schemes No Issues
Parseverance Lodge [No serious fssues reporied for any water supply schemes No issues.
Cressbrogk Dam No serlous Issues rlad for any waler supply scham: No issues
Ciifion Nolssues [Nolssuss
Toewoomba W alalia STP no longer bypassing. Missing section of [Welalla STP no knger bypassing. All sawage pumping slations [Wetalia STP no longsr bypassing, normal Nolong term issues. Bridgs access to Wetalla STP damaged Welalla has acoess back fer trucks 10 get chemicals in end
|300mm sewer found downstream in Gowrie Crask. fional. North Strest- 300 Maln across Gowrie Cresk. Pumps in [treatmant has resumed. All sewege P i 10 TP, This is i out
Councl Is recovering It and preparing to replace it with |plase and pumping 1o ruink sevier on wesl side of Gowrie Ck. pumping stations operationgl. it tream manhole.
rapairs at Griffiths SL Pumps cperating as temporary Standby pump in place. Sewage fiow o creak has stopped. Ne
repair to missing sewer main at North St reparted ovarfiows et peak fiow. Gritfith Strest- 300 Main actoss
|Gowrie Creek now operational. Below Hospital 150 aetial maln
across Gowrla Greak - Hes been repaired. A second 150 main
which sarvices only the tennis courts has been damaged, Repairs
have been scheduled. East Strest main break at 48 East St fixed.
Maln break at 32 East St , repairs stil in progress, complelion date
Toowgomba uncertain due to difficullies with ol stabilty end terrain. Third main
Regional Council failure probably exasibated by third fand sfip (under investigation). A
rising main break batween SPS 28 and 28 East Street - repalrs
completed.
Carbooya CED. o lssues Noissues Noissues
Yasvicnan STPs cperating normally. Al sewage pumping stalions operational Noiseues e fames
im’“"”a" 57Ps operating normally. All sewage pumping staltions operational ok Hotewss
[57Ps operating normally. All sewage pumping stations operational IN" fesues Notsles
[Lowes Foad (Wyreema) 5TP operational — with no Loves Road STP cperational No issues No issuss
ass.
[Oakey STP still has no pawer and the fown has only  [STP perfarmance severely compromised. All sewage pumping [imitod trealment SUTTeNtly being provided [All sewage primary scresned and forced through 1x Blofillar Only some components /e warking - hope 1o have all elements | Soma companents sl nol operational - ‘secondary Currently providing secondary treatment al normel m
ons SPS operational, But council has found thera s [stations ional; Gouncl treatment at normal ADWF, e coarsa screening, (small) and 1 x secondary sedimemnitation tank. However dally  fo the freatment train cperating by the end of month. The tiow sedimentaticn tank is not working and they are stll volumes. Councll is preparing lo pump sewage 1o the.
no break in sewer mains. Priorty for councllisto  fplant processes rimary sedimantetien, 1 biofiter and poak flows bypass the biofilter and [ ed inetor got writtan off and is not to be replaced si y orine. The dosing is likey STPal T d this Is 1o be)
establish coarse sereening and lo restore operation of Shiorination - second biofite: dus baok to the creek. Tha 2nd biofilter, the largsr one, will hopefully be. it is proposad to transfer sewerage to Toowoomba. that way untl pumping 1o Toowoomba is Instalied. operation by the end of 2011
rickiing fillers. oriine next wael.. Secondary sedimantation) rastored within 2 waeks. Access problems for tnucks & hampering)
ltanks will take WeeKS 10 re-astablish sedimentation tank recovery. Coungil Is considering long term
(flooded for @ 5e00nd tima week 17/21 cptions for this plant.
[ January. All sew239 Pumping stations
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TOCAL CERVICE SCHEWE NAME STATUS STATUS 1 STATUS STATUS STATUS
GOVERNMENT (SERVICED TOWNS) 30/12/2010 /2011 70172011 70172011 2170172011 20T T 2810172011 /0272011 16/02/2011 /0312011 B03/207 1
No lssues [Noissues —
Hightieids and Crows Nest — STP and SPSs ere STF oparating normally. All sewage pumping statons operational No ssues Noissues
ional with no bypess. B
Cecil Plains STP cperating normally. All sewage pumping stations operational. No Issues Nolssues
Possible power Issues o a number of the sewage pumping stations
- backup generator sourced
[Westbrook esibrook pump stalion N was overlloAIng yesterday [5TPs oparating normaly. All sewage pumping stations oparational Ho lssues Naissues
and councl has since engaged tanker cantrantor to
s
Highfields Highfields and Crows Nest— STP and SPSs are [STF operaing normally. All sewage pumping stations operational - No lssues Noissuss
loparational with no bypass. there wes some surcharging ouring recent storm events

Bell No serious Issues &re reportad. No issues reporied. o issues Noissues

Brigaiow o serious issues are reported. Noissues teporied o issues No issues

[Chinchilla Belleved fo be a couple of |Believed to be a couple of serious Despite serious flooding In Ghinchillathe | Chinchilla WP is cperating af normal capacity WTP i operating &1 normal cepacily. Boiled waler alert has been Freiurnod 1o normal operation Main breaks have steadied up. Are [Siil lssues with the rew water pumps and vl b for awhile  |SUl ssuss with the raw weter pumps and will be for &
serious breeks in the mains.|breaks in the mains. Water & sewerage [water and sewsraga schemes &'e axpacted lifted. Ne chamical issues loperaling trom the Charlies Creek source, as there are slechical wrhile
[water and sewerage plants |plants ere above water and OK. Search  Jto functien sufficiently in most areas. iproblems with Chinchilla Weir PS.
are above waler and OK.  fand repsir or Isolate. 2-3 days supply
Search and repair or isoiale faxpacied at capacity.

2.3 days supply expected af
jcapacity.

Condamine uation y i ondamine water supply Is rc e is stll totally ated. The WTP will be [WTP now operational. No chemical issues PWTP iow cperabional but has suliered [WTP cperational problems as result of inundation, Trance BWA, bUt] BWA is yel 1o be formally Iled - but the tests have been done fBWAimads;zpmx 1 wack ago
underway. Smell treatment |lake place today. Smell ireatment plant. |facing inundation again as the river lavels  jinundated sgain, significent damaga, Is reating adequate confident of clearance nex! weex. Using femporary rew watet and ave OK. High ift pumps will be replaced in a couple of
plant, Water beatment plant|Water treatment plant and power will be |rise fast and force avacuation. supples but is oparating under & pumps o i Priority wil IRaw water pumps & stil 1o be addressed - stil
& power il be off. off- precautionary bolled water alert. The ADF or replacement of high lift pumps (§40k) and in fonger tatm temporary pump opereting

could not get thelr plant to operate properly replacement of the faw walst pump station.
s It would ol produce anything better han
1.5NTY

Dalby il do assessment (270 0 plant aperalional ET1/Z011. 4 of [Dalby weler suppy 1s expected to rasist any [Dalby WTP s Inoperabie due to Condarmin Fiver WP 1s operalional and producing 3 5hLiday. Level § restrictions Frogueing aMLId under Leval 5 resuictions( although ther are [Second RO plant is on line as of today. Minor repairs sl
omorrow, 5 days expectad |13 bores ? Truckingin flooding threats and meintein fiood ingress into Clear waler slorage atthe WTP. sl apply. No chemical issuas. pollical pressures to lift this restriction) WTP but plant is OK
supply. to buiid up available storage, help from  Jadequale supplies. [ There Is currently 2-3 days supply in service reservolr 1% RO plant drawing form 6 bores from the total of 15. Expaoting

Toowomba Reglonel Gouncil, Sheuld be storage. Commenced carting 0.6-0.7 ML day from and RO plant en-line next week. i about
ok by end of weel. I Toowoomba. Predioled time for the flood (o recede 51M over next 3 months mainly on RO piants and bores. Full
below the cleanwater storage Is Sundsy 16 Jan and the ecovery could Lake Up to 12 mths
WTP shauid be operating within 24 hrs of that, The
WTP should be able to raturn to limited production
capasity (2.5-8 MLId, 200-300 Lpd).
WTP should be cperating at 60% of capacity by lale
odiay, treated water is still being tenkered from
[ Toowoombs, lavel 6 restrictions stil apply
Water
Suee, |No lssues
o sarious Issues are reported. o [ssues reporded. No [ssues
0 serious issues are reportad. o Issues reported. No issuas
No serius Issues are reported. 0 issues reported. issUBS
[Jandowas Is reported to be experiencing a | Previously affected water schames et Jandowaa, o Is5ues reported No Issues INo issues
recard flood bul Gouncil i hot awere of any [Meandarra, Miles and Tera water are currefitly
<aricus effects on the water and sewerage  |operating OK.
schemes.

Jimbour Mo serious [ssues are reported. Mo issues reporied o lssues [No Issuss

el Mo sefious fssuss ere reporied. No issues reporisd iNo Issuss No issuas

Kogan No serious issues d. No issues reported. No Issues [No issuas

Meandara, Pravicusly affected walar schemes &t Jandowas, Mo issues reported [No issues. [No Issues

Meandarra, Milas and Tare water ere currently
Western Downs operating OK
Regional Council Miles Water OK, [Water OK. Praviously affected waler schemes at Jandowas, No issues reported. o lssues [No issues
IMoandarre, Miles and Tara water are cunrently
jopereting OK,
Moanie [0 serious fssues ere feported. No issuss raported. No lssues No issues
Tarz [Fraviously affected water schames al Jandowas, No Issues raported. No issues No issuss
[Meandarra, Miles and Tara water ara currenty
rating OK.

The Gums No serious lssuas oried No Issues reported. o issues No issuss.

[Wandoan No seficus Issues are r No issues reported. N (ssues No issues.

Wara. ey smll community - | Very small community - most evecuated |Warra WP conlinues to ba inoperebls dua [Wara WP contiuses o be noparabie dus o fioed [ Warra WTF continuss 1o b Inaperabe due to fiood damage and | Warta WP should be relumed Io e WP rowoparaionl ad | WP operaing OX - however & BWA due o a small posiive Ecol [Quaiiy leste are OK and the BWA s soon o be removed BWA ifted
most evacuated out ot Allormative walst belng Invastigalsd, |12 flaod damage. With the Jandowas flood  |damage and acoass problem. Drinking walet is being Jaccese problem. Drinking waler is being tankered from Chinchila  foperalion by 26/1/2011, Unil that time opereting under a boiled water alert  [tast rasult and low Ci residual in the reficulation. Relssting fo
Altemaiive waler being My need generator assistanc o pump.moving through and the Gandarmine R tankered from Chinchilla drinking waler s being tankered from until such tima as the water quality can [confirm if actual contamination of eror
investigated. May need flooding, thi situation i fikely o persist. Chinchliia be varified.
generaler assistance to Drinking water is being tankered from Dalby.
pump.

Westmar No s 5 Issues are I Ng issues reporied, No iSSUBS. No issues

Chinchila v arer T s 232 piants |Waler nd sewaraga plants ere above  |Despita serious flooding In Chinchila the _ [Chinonfia sewerage scheme (s functioning OK STP operating OK. Plant handiing normal ADWF fiows. No No lssuss Nolssues
ore sbove water and OK.  [water and OK. water and sewerage schemes are expested [although sub-oplimal treaiment. chemical issuas

to function sutficiently in most areas.

Dalby e samerage oolecbon syslem cantnuss to|Dalby sewerage system Is funcloning withol Eypass. [ETP eperating OK. Plant handing normel ADWF flows. BNR Brimaryisecondary Teatment satistaciory. BIR process working |Back lo normal and supplying recycled weter

funation while most sewags is being section will not ba back te normal until week commencing 24 [but sub-optimally. (progess stabllity Issues)
bypassed at the traatment plant January. Al sewage pumping stalions operational. No chemice!
issues

[Milas Sowerage in boubie, further |Sewerage In trouble, further report Freviolsly allected sewerage schemas at Jandowas, - [No ssues rreparted Niormal operalion - however axirome TllowInflizaton [ssus has nol [Back 10 formel. Minar lssues I the veatment piant

ropart tomorrow. tomarrow. Meandarrs, Miies and Tera watar are currently been rescived - his will be subject of longs# term Investigation
operating OK (possible stormwater 1o-sewer cross-connection?)

Meandarra Flooding may inundste the sewerage [Freviousty allecled sawerage schemes at Jandowaa, [No Issues reported. No Issues No issuss

scheme again. Howaver last time the [Meandarrs, Miles and Tara waler are currently
Sewerage to operata. operating OK

[Tara Previously affected sewerags schemes al Jandowae, STF oparating OK. Plant handling normal ADWF flaws. No issues No issues

|Meandarra. Miles and Tara water are cumently
perating OK
Wandoen ETP oparating OK. Plant handiing normal ADWF flows. ormal operation - Powiever some damage to oxidation fagodns  |No change
undermined pond liners) - 1o be repired oves nexl Gouple of
months
Jandawaa Tandowes s reparted 1o be experiencinga | Previously affectad sewsrage schemas al Jandowae, Nolssues Noisstes
r record flood but Gouncllis not eware of any [Meandarra, Miles and Tara waie are currantly
serious alfects on the water and sewerags  |operating OK.
schames.
Condamine - private septic lanks|F pic tanks h y evecualion, may| finundated for a second time, septic scheme inoperative [Septic lanks were pumpad out when the town reaccupled [Septic tanks ware pumped out when the town feoccupied
(no STP} needing pumping whan ek plans today. Flooded septic tanks

days, Waler and | Bore 4 stl operating OK i reduced
capasity, normally 2 bores are required to
meet demand. Water carting from Mimosa

Creek has been able to be reduced to only

rengl patients
If pumps are

bean improved with the construction of &

AC iow only use pavement. The

assistance? Ceannot scce

65 Dawson  [resenvoir maintaining stendy levels and

Fiiver supply (pipsiine from Neviie Hevittjourrenlly @ 93 storage capacily (ie. 2 M
\Weir) until water recedss? Council's

water t

o holcing ponds from
Jdemand. Accass to Mi

(Blackboy 1, 3 and 4)
deep, approx. 1000m,

[pump at 133m Bore 3
pump 2t 500m Bore 4

fwall In the weir.

iown and s assisting? 1 of 3 bores in
icwm I operalionsl, walsr being tarkesed|blocked. Therais stil to mush water in s

normally 2 bores are required to meet

|deteriorating cue to rainfall. The 3

[Weir - 2 submerslble pumps In & pump

Mimosa Cragk,  [vicinty to compiete investigations. Counsil
stiampted fo try and run the pump to check
out condition of the rising main but were
unable to slart the purmp. Pump 2 wes in
bores are all very |standby mode whan station shutdown and
and require should be OK once the site oan be re-

imosa Cresk |s

spacialist erews to deal with the pumps. |established. Gouncil have contacted
Borefieid Is currantly Inaccessible and
assassment of the problems are not
possible - hellcopter access maybe?
Bore 1 - lineshalft driven helical rotor

SunWater and are hoping to gat this

i operafional early next week -
Iblack soil conditions are even unsuitable for
4D aceess and they will try access with a
| Quad vehicie next week, it nesded. Electric

- submersible
- 77 Neville Hewitl

[Sewerage [Wacrabinda

Water & sewerage lost

chemicals to see oul the

week). Need enough
igenerator capacity - if

Power was out for 1.5 days.|

when power is aul STP is
OK st the moment. Enough

Jroad closures (end of next

of system?
[Monitoring - council

it most.

plurber and slectricien in

ltown. Sewage flows straight]
through system - no holding
capacity - overflow in a day

ﬁWoorahlnda sewerage is OK as there Is JSTF is operational, sewerage syslem okay,

ino fiooding in town. Powar wentoul for fnoissues.
1.5 days. Water and sewasage lost when|
power |s out. STP fs OK al the moment.
Enough chemicals to see out the road
elosures (end of next wesk). Need
enough generalor capacity - If power is
ost. May need pre-deployment of
[power Is lost. May need pre-{system? Manitoring - councll plumber

+ Jand elechician In town. Sewege flows
stralght through systeen - no hoiding
jcapaoity - overfiow in a day at most,

temperary water main, such that the trucks

Bora 4 stll operating OK al reduced capecity, normally

2 bores are required to mest demand. Break in the

water mein where it passes under the Dawson River. A

oroposal is to lay a temporary main over the bridge to

restore supply, howsver funding is stll being organised|

a5 & conlractor is available but needs a Job No, balore
commencing. Still loo much waler to check pump
station. No chemical supply issues

L
storage). The pump station wet-wel intake
stranded injat Weir has

however tha duty pump is suspected to bs

T
STF Is oparational and deivering normal ADWF ta

iand disposal. Sewage pumplng stations operational.
[No chemical supply lssues

Bore 4 £0il aperating OK al reduced capaity, normally 2 bores are
required to meet demand. Break in the waler main where It passas
under the Dawson River. A proposel s 1o lay a temporary main over
the bridgs 1o restore supply, howavar tunding is still being arganised
s & contrastor is avaiisble but needs & Job No. before commencing,
Stil too much water ta check pump station. Ne chemical supply
ssues

luncovered but nad not suffered a break.

not necassary, a seolien of main vias

Council s preparing 1o start a pump, but

Temporary walar main over the bridge wes Isuppwmm Newille Hewitt Weir re-
Jestablishad. Waler carting from
Jimasa Creek has ceased. Ona pump foft-ine and out of service. Temporary pump instelied at Mimasa

Ihave discovered yel Endther section of the  |a problem (restrictad to & L/sec) wet-

in vicinity of wel-well. One pump oparating OK, standby pump still

o change 1o previous repor, water level sill 100 high 1o work salely]

Sy meln across the Dawson Fiver was lost again following [Concl compieted the felaying of the suclion main
haavy rainfell in the cetchment last Tussday week, hence the the De ).
Welr pump is now offline. River flows are currently overtopping I Township Is back on the Dawson River supply still with

across River on the 20 y{

supplying 15 Lisec, second pump has |Creek and is on standby, whan required (e contingency plan}, the weir. Town waler supply | y M Creek y pump k-up pump
IPermanent reinslatement of cover pr g the i jty |back-up p and the Alrport Bore, Council e fis avellable, If required. Coundil have nat progressed
ich needs to ections of the supply maln from the Dewson River still currently releying approx 40 metres of the Dawson long the pipaline until

to cover this section, Defore pressurising
the tising main. the staus of the pump
station remalns questionable until en
attemp is made to stata pump. No
chamical supply ssues

Ipipaline that is uncovered and are working |well has

e cleaned out befers geining access

igh ta wark safely In vicinity of wet-
arcund {provide.

jawalling funding issues 1o ba resolved. Gontraotor Is avallable and
to check 2nd pump. Water laval sill toofoan commence restoration within two weeks once funds secured.
Tha temporary pumping installation &t Mimos

vell. Temporary
ipework supplying web-wall, wil

ipply when contractot

the rising main from the Dawson River.

approaching with recent fainfall of 160mm af Tercom which
fiows into the Dawson River and takas a couple of days fo

River which will be encased in conerato to restore supply from  fconfirmation that the. Government will fund these works .
ihe weir pumps. Council hope to compiste this work before the
2 Creek vil ba used lojweskend, Thay ers concerned mora wet wealher flows are

testoration works on

They have tied to fiush out the wet-wel, bui debris st
biocking No: 2 pump. No furthet efforts mede o clear
at s stege,

main 1o the WTP

require permanent restoration and
stahilisation of the supply main

Gravity mein from break-prassure tank
to WTP has had several washouls
where some joints may have moved

s lightly near undarmined & exposed
concrete anchorage blocks. Council
jare sl proposing to install a temporary|
oump @ Mimosa Creek and
connecting the pipsling inta the supply

impacted on the repalrs to dste. Courcll have been patching

requises attention. They P
[ wek-wall but high river flows have prevenied access.

ach the weir viainity. The subsequent rises In river flows have

severl sections of washauts along the pipeline whete appioi
h the]

up|

e ———— e
STP is operational and daliveting normal ADWF to land disposal
Sewage pumping stations operational, No chemical supply issues

'Nulssue:

JNQ Issues

CADocuments and Setlings\mzwakeiLocel Setings\TeMporary internet FilestOLKSIDERM-02 WSSewiaste tablexis
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Flood affected water services cutside south east Queensiand

Flood .

Water Supply] Connected Status of Sewerage Status of Solid
Local Gowvt Town affected PRy . Status of Water supply Comments d Comments . Comments
Scheme Population System waste Disposal
Town/s
: no expected failure of any
St George The bore vyater_suppty sewerage pump stations or JWet weather storage capacity for treated
L scheme {direct into NI o
St George St George drinking water reticulation) is producing sewerage treatment plant affeffluent may not be sufficient if flooding is [No problems reported
supply schems normal supplies fiood Feveis previgusly prolonged
experienced
e i Dirranbandi WTP is operating at normal sewerage scheme is
Balonne Shire Council Dirranbandi  |Dirranbandi  fwater supoly S operating °g No probiems reporied
capacity. operaiing normallty
scheme
Bollon Botion No serious issues NA No probiems reported
Thallon Thalton No serious issues NA No problems reported
Theodore Theodore Theodore Schemt? is af normal Uﬂd_er a boil water glerz which is expected fo sewerage schems is treated effiuent ponds are being
production be lifted today pending resuits from QH operating bypassed.
Taroom Taroom Taroom Now operating normally. Was previously affected Now operafing normally.  {Was previpuséy affected Waste management services
-|Banana Shire Council Moura Moura Moura Now operating normally.  {Was previously affected Now operating normally,  |Was previously affected for Bar;ana Shire council are
- norma
Wowan Wowan Wowan Now operating normally. Was previously affected Now operating normally. Was previously affected
Bilosla Biloela Bilpela Now operating normally. Was previously affected Now operating normailly. Was previously affected
BOWT? et e not proviamg 1om - .
Both 7 STPs are treatment due to high flows & water Not ﬁavmg problems removing
operational, however:  fdamaged chiorination equipment. Mitbank rubbish from streets or
WTP at Branyans is not P o AR 9ee quip ’ footpaths, Council is being
) - . . - Millbank STP is is expecting to go to secondary treatment A .
operational - water is being {The intake structure at Branyon WTP nasds . ) assisted by SES and Council
currently only treating to a Hlater this afiernoon. A number of Waste management
Bundaberg Bundaberg Branyans WTP sourced from the bore to be assessed for damage when water levels . . . Parks Dept. crews.
; ) . . ) e primary standard sewerage mains are damaged - but no services are normal } - . .
supplies, & is meeting drop); - otherwise no major issues . L . The main land fill in University
A . - Bundaberg East STP is|major issues (overall sewer system is o j
restricted demand ) VN . . Drive is presently taking most
currently treating to okay). Council is dealing with the .
. ) . of the rubbish and has at ieast
secondary standard only |damaged mains & there are no major )
& . . 2 years of dump area available
isenntions o senices
Bargara .|Bargara
Bundaberg Regional
Council Coral Cove Coral Cove

Lake Monduran

Lake Monduran

Childers Childers
Gin Gin Gin Gin
Wallaville Wallaville
‘ Wet weather effluent siorage lagoon is
J
VWoodgate Woodgate Woodgate STP operational overflawing to Theodolite Creek,
The Emerald tip is No major problems, Council is
. . ) . ) nearly full but rubbish |being assisted by contractors

Emerald EBmerald Emerald WTP operational & water supply okay, no major issues SeT\AF:eSr:ree cs)p:tr:xt‘:wosngL:ndne 852 ee%ug:ﬁ iitizzgi?;l:;i ?::Hbgel?fback will then be trucked Lo |(tip truck operators), Goungil is

producing normal volumes PRy Y ) maior ésgsuei o Sn Iirfe Councif is ha with f@ ress Tiern landfill, which is  fextremely busy with this.

) . PRY Brog ' about a 2.5 hours Council landfiils are handling
round trip. the waste.
. Running low on chiorine, a resupply is waiting [STPs are operational and  {Some pump stations are still being

WTP operaticnal & \ ; ;
Capella Capella Capella : to leave Rockhampton & should arrive before sewerage systems okay, nojpumped out in readiness to be put back

producing normal volumes . o . o .

the chlorine runs out major issuies on fine. Council is happy with progress.
Central Highlands Regic‘“a"Spréngsure Springsure
Councit

Blackwater Blackwater

Park Avenus

Park Avenue

Tieri

1Tiert

Biuff

Biuff
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Flood affected water services outside south east Queensland

Ficod -
Water Supply| Connected Status of Sewerage Status of Solid
Local Govt Town affected PRy . Status of Water supply Comments g Comments . Comments
Scheme Popuiation System waste Disposal
Town/s -
Rolleston Rolleston
l.ost mains power to the water supply intake
pumps and the WTP so two diesel generators
The water suooly is now were brought in. Mains power should be
Cherbourg Aboriginal Charbour Cherbour Cherbour operational &pprgducin restored over the weekend. STP is operational Some problems with pump stations which No orablems
Council ¢ ¢ 9 pera P ng Alsoc had a main break which has now been P are being addressed. P
sufficient water supplies. . - \
isolated. Restrictions are in place io manage
demand. Road access between Cherbourg
and Murgon has been restored this morning.
3 pump stations in the Maryborough
sewage treatment plant catchment remain
Maryborough  |Maryborough  [Maryborough No problems reported STP operational??? off line. Wide Bay Water envisages these
stations wilt be back on line by COB
Friday 14 January 2011.
Eli Creek and Pulgul Creek
Eli Creek Eli Creek STPs are currently
reteasing treated effluent io]  Normally these plants irrigate 90% of
waiers, 24 hours a day, freated effluent.
Puigul Pulgul outside of license
conditions. -
Toogoom Toogoom
Fraser Coast
Burrum Heads |Burrum Heads
Hervey Bay Hervey Bay All other STPs are
operating as normal.
Torbaniea Torbanlea
Nikenbah Nikenbah
Howard Howard
Goondivingi  1Goondiwindi  1Goondiwingi Wgter‘supply are okay, no  {Should operate norrr‘wally as long as the town |Sewerage syste?ms are Should operate normally as long as the
major issues levee prevents flooding of the town. okay, no major issues town ievee prevents flooding of the town.
ing! d inglewood Inglewood not experiencing problams not experiencing problems
2o gy ngrew 2 ge D gp Waste management
Texas, Texas, Texas, not experiencing problems not experiencing problems services everywhere
. . are normal at present,
Goeondiwindi Regional
. o . Later on there could
Council Tatwood, Talwood, Talwood, not experiencing probiems not experiencing probiems be problems outside
the levee and perhaps
Toobeah, Toobeah; Toobeah, not experiencing problems not experiencing problems at Yelarbon
Yetarbon, Yelarbon, Yelarbon, not experiencing problems naot experiencing problems
Bungunyah Bungunyah Bungunyah not experiencing problems not experiencing problems
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Fiood affected water services outside south east Queensfand

Flood
Water Supplyj Connected Status of Sewerage Status of Solid
Local Govt Town affected PRl . Status of Water supply Comments € g Comments R Comments
Scheme Population System waste Disposal
Town/s
Coungil landfills are handling
the waste. The main land fill
Sewerage systems okay, no major issues . in Gympie is presently taking
: . ) No major problems - ;
Gympie Gympie Gympie WTPs are operationat and Water supplies are okay, no maior issues - 1STPs are aperational some pump stations are stili flood bound, Council is bain most of the rubbish, some of
ymp ymp ymp producing normal volumes PP Y ! P but switchboards are being reinstalied as A 9 the smaiier tips are not
assisted by the army. )
fiood waters recede accessible at the moment, but

wilt be used when fiood waters
recede.

Gympie Gympie

industrial industrial

Imbil imbit

Gympie Regional Council

Goomerl Goomeri

Rainbow Rainbow

Beach Beach

Tin Can Bay {Tin Can Bay

Cooviocla Cove JCooloola Cove

WTPs are operational and  {!ost one bore at Kilkivan but the other 2 are

Kilkivan Kilkivan Kitkivan . o PPNV PTPERTVININN?
producing normal volumes  [functioning ok
Roma Roma Roma Wgter_supphes are okay, no No serious issues reported Sewerg 9e sysiems okay, No serious issues reportad
major issues no major issues
Surat Suat Surat Water supply ok Expecting another ficod peak about 19 Sewerage ok Expecting ancther flood peak about 18
January. January.
Mitchel! Mitchell
injune Injune
Maranoa Regional Councif Wagte management
Amby, Amby, services are normal.
Jatkson, Jackson,
No serious issues reported No serious issues reported
Muckadilia, Muckadilia,
Mungallala, Mungallala,
Waliumbilla Wailumbilla
Yuleba Yuleba
Eidsvold Eidsvoid
Gayndah Gayndah
North B R : Monio Monto
o urnett Regiona
Couneil Mundubera Mundubera
Ail WTP's are operating on All STP's are operating OK
Biggendan Biggenden PEVRRVVVVIV? manual as there are some some Pump Stations are
telemetry problems operating manuaily

Emu Park Emu Park

Gracemere Gracemere




Fiood affected water services outside south east Queensland

Flood
I :
Local Govt Town affected Water Supply Connec?ed Status of Water supply Comments Status of Sewerage Comments Status ?f Solid Comments
Scheme Population System waste Disposal
Town/s
Mouni M
Rockhampton Mount Morgan {Mount Morgan

Flood waters have dropped
700 mm and fiood level now

STP's are all functioning

Rockhampton landfilt

Rockhampton jRockhampton @ 8.5 metres. No issues at ar.;d operating OK, howevar will ble inundated at
: stiii have access issues. predicted flood ievel
WTPs all operating
Yeppoan Yeppoon
Boondoomba |Boondoomba
Dam Dam
Murgon Murgon
Wondai Wondai
th Burnett Regional Proston Proston
wuuncil
Blackbutt Blackbutt
Kingaroy Kingaroy
STP’s in South Burnett are howsver
Nanango Nanango Operating normally Operating normaily. hydraulically overloaded (as are most
STPs in flood affected areas).
Wallangarra  [Wallangarra
Lesiie Dam Leslie Dam
Warwick Warwick
Southern Downs Regional [Rosenthal Rosenthat
Council Heights Heights
Dalveen Dalvaen
Killarmey Kilarmney
Stanthorpe Stanthorpe Operating normally Operating normally
Missing section of 300mm sewer found
downstream in Gowrie Creek. Council is
Toowoomba | Toowsomba No serious issuss reportad Wetalla STP no longsr recovering it and preparing to replace it
P bypassing. with repairs at Griffiths St. Pumps
operating as temporary repair to missing
sewer main at North St
Highfields and |Highfieids and . ‘ STP and $P3s are
Crows Nest  |Crows Nest No serious issues reported operational with no bypass.
Loves Road (Wyreema)
Toowcomba Regional PITVITIRNIN? No serious issues reported STR operational — with no

Council area

bypass.

S0Q.002.001.0310
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Flood affected water services outside south east Queensiand

Flood
Water Supply| Connected Status of Sewerage Status of Solid
Local Govt Town affected t PRIy . Status of Water supply Comments g Comments . Comments
Scheme Population System waste Disposal
Town/s
ETP still has no power and the town has
only one SPS operational. But council
. . . has found there is no break in sewer
Vil
Oakey Oakey No serious issues reported Not operational??777?7 mains. Priarity for council is to establish
coarse screening and fo restore operation
of trickling filters.
Westbrook pump station N was
0? POV No serious issues reported cyerﬁowmg yesterday and council has
since engaged tanker contractor to
recommence pump outs.
There is currently 2-3 days supply in service
reservoir storage. Commenced carting 0.5-
0.7 ML day from Toowoomba, Predicted time
WTP is inoperable due to for the fipod 0 recede below the clearwater
. ‘ storage is Sunday 15 Jan and the WTP
Condamine flood ingress ; . .
. should be operating within 24 hrs of that, The |sewerage system is
Daiby Dalby Dalby into clear water storage at - L .
WTP should be able to return to limited functioning without bypass
the WTP. level 8 . X
o . production capacity (2.5-3 ML/d, 200-300
restrictions siill apply. Lpd)
WTP should be cperating at 80% of capacity
by late today, treated water is still being
tankered from Toowoomba,
Chinchillz sewerage
N o WTP is operating at normal YPrecautionary ‘boil water alerts’ is current for fschems is functioning OK
Chinchilia Chinchilla capacity residents although sub-optimal
{reatment.
Waste management Council is frustrated with
service for Condamine |inability to convince MRD that
Condamine is still totally is not functioning due |waste services is an essential
Condamine Condaming evacuated. The WTP will to the difficulty of service on the grounds of
be inundated again obtaining heavy pubfic health. Tara has not
vehicle permits from  fhad waste collection for 3
MRD. WEBKS.
Warra WTP continues to be
inoperable due to fiood
damage and access
Warra Warra problern. Drinking water is
Western Downs Regional being tankered from
Council Chinchilia
Jandowae Jandowae
not funchioning aue o
_ ‘ the difficulty of
Meandarra Meandarra Previously affected water Previously affected water obtaining heavy
schemes are currently schemes are currently vehicle permits from
operating OK operating OK MRD
Miles Miles
Waste management
Tara Tara service for Tara (t.e
a accessed by the
Moonie Highway from
Bell Bell
Brigalow, Brigalow,
Pulacca Dulacca
Flinton, Flinton,
Glenmorgan, |Glenmorgan,
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Flood affected water services outside south east Queensiand

Ficod .
Water Supply|] Connected Status of Sewerage Status of Solid
Local Govt Town affected PRy . Status of Water supply Comments g Commenis . Comments
Scheme Population System waste Disposal _
Town/s
Jimbour, Jimbour, No serious issues are
reported for Council's
Kaimkillenbun, [Kaimkillenbun, remaining schemes
Waste management
Kogan, Kogan, . )
saervice for Kotan {.a
Moonie, Moonie,
The Gums, The Gums,
Wandoan Wandoan
Westmar Westmar
Water carting from Mimosa Creek has been -
able to be reduced to only one water tanker,
access to the WTP has been improved with
the construction of a temporary water main,
such that the trucks now only use the bitumen
pavement.
The reservoir maintaining steady levels and
currently €& 93% storage capacity (ie. 2 ML
storage).
The pump station wet-well intake at the
Baralaba Welr has been inspected, however ‘ .
the duty pump is suspected t¢ be blocked Only issue is the front end
Bore 4 stili operating OK at Y pump P A . ioader has broken down and
Woorabinda Aboriginal reduced capacity, normaily There is still toa much waler in this vicinity to No major probiems they are awsaiting parts from
Woorabinda  |Woorabinda  {Woorabinda ! complete investigations. Council have STP is operational Sewerage system ok — no issues apart from access

Council

2 bores are required {o meet
demand

contacted SunWater and are hoping fo get
this installation operational early next week -
black soil conditions are even unsultable for
4AWD access and they will try access with a
Quad vehicle next week, if needed.
Electricians have checked Baore 3 which has
been out of action for several months prior to
this flood event, Electrics are OK, However,
pump fault suspected or biockage to pump
screens down borehcole. Pump cuts in & out,
however a lifting rig will be mobiiised to
investigate further once access conditions
have improved

prabiems for trucks

Rockhampton, Backhoe
currently being used to push &
cover rubbish
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DERM Joint Disaster Response/Recovery — 2010-11 Qld Floods & 2041 Cyclones Anthony & Yasi
Situation Report - 16 March 2011

Koy Developments

Recovéry

Regional officers met with the Northern Director of the Qld Reconstruction Authority and discussed recovery issues and assistance required.
Issues identified included access to State Forest on the western side of Cardwell for town purposes, repair for jetty and marine transport
infrastructure, coastal erosion repairs and waterway debris clean up activities. Officers continue to participate in built infrastructure and
natural environment recovery group meetings to address specific recovery issues. Recovery groups have commenced preparing local
recovery plans which document proposed actions.

The wet season in North and Far North Queensland continues compounding and delaying recovery activiies. Demand for departmental services fram
regional authorities is continuing. The department continues to provide support to communities affected by TC Yasi and the Queensland Reconstruction
Authority in response and recovery activities.

Emerging issues include pest animal and weed management, fire risk assessments, advice requests for rehabilitation and clean up of waterways,
monitering vegetation clearing, beach restoration expectations and available financial assistance, and responding to diverse public expectations and
sometimes strong opinions about management of natural resources as part of recovery activities,

The anticipated change in demand for regional services over the next 12 months is being assessed. Strategies will be developed fo reduce application
processing times and {o provide congcise information and advice to stakeholders to address emerging issues.

Officers of the depariment are participating in regional council led recovery subcommittees for environmental and infrastructure recovery.

 Specificissues .

Streamflow Ga uging '
Stations

=7 Debbie Best 16/03/2011

Response

s The overall status of the DERM streamflow gauging station network is satisfactory.

¢ The current status of the groundwater bore monitoring network is being assessed. Based on
the reported impact to accessible siles it is expected there will be damage in flood affected
areas where bores were inundated.

¢ Assessment of the long-term/permanent repairs required fo restore the streamflow gauging
station and groundwater bore monitoring network commenced in January, and is expecied to
be completed by June 2011 when safe access to remote stations is possible. .

Cyclone

«  No further updates.

Metrics:

» 373 streamflow gauging stations are operated in the Declared Natural Disaster Area.

Of these:

e 129 gauging stations are operational — completed on-site assessment and operating at pre-
event levels.

» 50 gauging stalions are operational — completed investigation or on-site assessment and

10:49:34 AM 10of9
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DERM Joint Disaster Response/Recovery — 2010-11 Qld Floods & 20, Cyclones Anthony & Yasi
Situation Report - 16 March 2011

‘.fS:[:Sééific" Saas e e e | DaleTTIme
preliminary repairs, require further restoration.

« 185 gauging stations are operational — no on-site assessment and collecting data at pre-event
levels

* 2 gauging stations are non operational — completed on-site assessment and require re-build.
7 gauging stations with status unknown — no on-site assessment and not communicating data.

+ 5 control weirs that provide stable flow conditions for gauging stations have been damaged and
require repair.

Recovery
+ Preliminary repairs {o ensure the continued operation of the gauging station network are being

undertaken where possible with other restoration activities planned when access is available.
Water Treatment ST : : : D ' o S : | Debbie Best 16/03/2011

Plants

Recovery
Floods
SEQ
+ No further updates
Cutside SEQ
* No further updates
Cyclone
» All boil water alerts have been lifted.
* All areas — Water supply has been restored throughout the affected region but some systems
are fragile and some individual properties are without water due to extensive damage.
* Burdekin
* Milaroo - Repairs to a pump fault are expected to take up to 8 weeks, as it cannot be fixed
until the river level drops. In the meantime water is being trucked from Clare to the
reservoir and bottled water is available for residents.
¢ Townsville
= The Paluma water treatment plant remains on generator power and will continue to be for
some time,

Sewerage Treatment | 5 1 Debbie Best 16/03/2011

Plants

Recovery
Floods
SEQ

¢ No further updates
Ouiside SEQ

10:49:34 AM Zofg



DERM Joint Disaster Response/Recovery — 2010-11 Qld Floods & 2011 Cyclones Anthony & Yasi

Situation Report - 16 March 2011

":Spééifi‘(‘:?ifé.éi‘le_‘s I TEMG Member | Datertime.
» No further updates
Cyclone
* Al sewerage, sewage treatment plants and pump stations are operational across the region,
some of which are con generator power. ‘
e The region is monitoring the performance of STPs and any ongoing issues.
e Cassowary Coast
o Pert Hinchinbrook ~ {Privately owned Sewerage Treatment System)

- The Williams Corporation’s STP at Port Hinchinbrook is running on its own
backup generator. The roof of the treated effluent storage tank was blown off
and has not been replaced. All critical pump stations are operating although
some pumps are working only slowly and are most likely due for replacement.

- The main pump station that pumps to the STP is running on a generator
provided by EMQ in Innisfail.

- One pump station that services the residential area along the foreshore has
been destroyed. Scome residents may be moving back into the catchment of
this pump station so repair is a high priority.

- Alitreated sewage is currently being released into One Mile Creek as allowed in
the STP approval. STP function and treatment is reported to be satisfactory.

- Significant electrical repair work is required across the whole Port
Hinchinbrook site. An electrician was on site 16 March to determine work
required.

~  An inspection of the STP and pump stations will be carried out when weather
conditions permit and access to the site is reinstated.

Waste Management o T T -] Mike Birchley 16/03/2011
Recovery
Fioods
» DERM's recovery of hazardous material containers within Oxley Creek, Stable Swamp Creek
and Rocky Waterholes Creek:

+ Works through the past week have continued and the project is drawing to a close
however the focus of works last week included vegetation assessments and
clearing in order to access difficult locations.

» Wet weather during the week also hampered recovery efforts and DERM does not
have an update of containers removed at the time of writing.

« 50 out of 57 grids have been reinspected following removal and certified cleared of
hazardous material containers.

Outside SEQ
10:49:34 AM 3ofg
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DERM Joint Disaster Response/Recovery — 2010-11 Qid Floods &“'2'611 Cyclones Anthony & Yasi

Situation Report - 16 March 2011

Specificlssues

‘Date/Time

No further .u.pdates .

Cyclone

Regional Service Delivery Environmental Staff tock part in all of the regular Asbestos Sub
Group meetings to provide support and advice on the matter. The last meeting was held on 28
February.

The clean up of Asbestos Related hazardous materials at Hull Heads and Tully Heads has
been completed by Q Build. '

DERM officers have highlighted that management of any residual asbestos material in the Hull
f Tuily Heads area which is identified on private and public land following the completion of the
Q Build clean up will be the responsibility of individual property owners or the local authority.
Owners of Individual premises where Asbestos Related hazardous materials exist are being
provided information by the councils and remain the responsibility of the individual property
owners.

DEEDI has contacted the department to assist in the management of waste on Bedarra and
Dunk Islands. DERM officers have provided advice to DEEDI that all available waste
management options need to be exhausted by the resort operators to avoid the need to
dispose of waste on Dunk island.

All waste management issues will now be managed through the locai council recovery

Mapping and Spatial
Information

group.

—| Chris Robson

16/03/72011

Recovery

28 new floed maps over the towns of Bundaberg, Chinchilla, Dalby, Fiinton, Jambin,
Roma, Stanthorpe, Warwick and Woodford produced and sent to QRA and the
Commission.

12 new Regional Catchment Maps covering the LGA’s of Banana, Central Highland,
Fraser Coast, Gympie, Isaac, Maranoa, North Burnett, Rockhampton, South Burnett,
Southern Downs, Toowoomba and Western Downs produced and sent to QRA and the
Commission

Running total of 640 flood and cyclone related maps created since 27 December 2010
The Queensland Government Information Service now has 140 flood images, and 19
flood line maps available for download. DERM is publishing imagery and data when itis
provided to us.

Roeckhampton imagery has been published. Emerald/Fairbairn Dam imagery is being

published. Since being published, 105 flood images have been downloaded and 100
flood line maps.

10:48:34 AM
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DERM Joint Disaster Response/Recovery — 2010-11 Qld Floods & 2011 Cyclones Anthony & Yasi

Situation Report - 16 March 2011

The State Land Management team continues to remove debris from Unallocated State Land
adjacent o residential areas and respond to enquiries from the public.

Initial clean up activities to remove loose debris from USL has been completed. Four officers
continue to work on Magnetic Island to control emerging pest management issues.

?;Spécifi&ﬁ;ﬁlé;'rméé S : : "ENIG Member | DatelTime
 Workto create the initial 350 disaster map records (approx:mateiy) in the Pmducts And
Service System (PASS) database has commenced.
e This will provide a catalogue of information about the maps created for the 2011 Floods
and for the cyclone Yasi event,
= All imagery flown by ADF has been received by DERM and is progressively being
processed — approximate timeframe of 2 weeks to complete.
+« Rockhampton imagery (Priority 1 area) revised and imagery available.
+ Rolleston imagery available
+ Esk, Cecil Plains, Biloela & Eidsvold imagery being processed
+ Completed flood/damage line for Helidon, Murphy’s Creek, Postman’s Ridge, Withcott
and Grantham areas
« Investigating revisions of Brisbane and Ipswich flood lines.
Cyclone
+» 22 new Cyclone maps over the towns of Innisfail, Kurrimine, Mena Creek, Mission
Beach, Palm Island and Silky Gak produced and sent to QRA and the Commission
+ Running total of 640 flood and cyclone related maps created since 27 December 2010
s  Work to create the initial 350 disaster map records (approximately) in the Products And
Service System {PASS) database has commenced.
» This will provide a catalogue of information about the maps created for the 2011 Floods
and for the cyclone Yasi event.
« Final orthophotos have been received for Palm Island, Dunk istand, Halifax, Mena Creek
and Ingham.
Parks and Wildlife e 1 Andrea 16/03/2011
: g Leverington
Recovery
* No further updates available
Stakeholder LU Andrea 23/02/2011
engagement N e Leverington
Recovery
« No further updates.
Environment A | Mike Birchley 16/03/2011
Response

S0Q.002.001.0334
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DERM Joint Disaster Response/Recovery — 2010-11 Qld Floods & 2011 Cyclones Anthony & Yasi

Situation Report - 16 March 2011

Specificssues - -

.| EMG Member

“DatelTime

» Specialist contract work is now required to remove dangerous trees in urban areas, Repair
work to 398 kilometres of firebreaks in the TC Yasi affected area is required at an approximate
cost of $181 000.

+ Officers of the Cassowary Coast Regional Council have advised that the Clump Point Jetty and
Dunk Island Jettles have been extensively damaged and the council is considering not owning
or being responsible for the repair and ongoing maintenance of the structures. This could
involve surrendering trusteeship of a Reserve for Local Government (boat harbour) at Clump
Point and a lease over land adjoining the Dunk Island jetly.

¢ North Region officers participated in a meeting of the local built environment recovery
sub group on 15 March 2011. Discussion focussed on activities required for recovery
and officers encouraged the council to work on broader issues such as changes to
existing infrastructure and management of the infrastructure once the infrastructure for
essential services has been restored.

e The ceuncil is preparing a short submission to the Qld Reconstruction Authority for
replacement on a like for like basis of the jetty and pontoon at clump point. Further
assessment and discussion is required by stakeholders regarding Dunk Island and
Cardwell jetties. The council proposal to the Reconstruction Authority will also include
a request for some resources to assist with planning for resilience of these facilities,
inciuding community consultation.

Recovery

Floods

» The Port of Bundaberg submitted a voluntary TEP to provide for the placement of 65,000m° of
dredge spoil in the channel of the Burnett River rather than in the usual sea dumping location.
The TEP has been approved with conditions requiring that the dredge speil must be monitored

Environmental
Monitoring

to determine if it will cause harm. The dredging was completed on Monday 28 February.

"I Christine

Williams

Response

o No further updates

Recovery

Dam Safety

. qurfurtherr updates

“-| Pean Efiwood

02/03/2011

Recovery

e Nofurther updates

10:49:34 AM
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DERM Joint Disaster Response/Recovery — 2010-11 Qid Floods & 2b11 Cyclones Anthony & Yasi

Situation Report - 16 March 2011

‘Specific-lssues | EMG Nembér -~ | DatéfTime
Mines 1 Mike Birchley 16/03/2011
Recovery
s Situation updates on the impacts on mines and CSG operations are being supplied weekly as
separate reports.
« Cyclone Yasi overall: Northwest Queensland and the Northern Goldfields experienced
moderate rains as a result of ex-Tropical Cyclone Yasi, with areas receiving between 25mm
and 200mm. As a result of this rainfall, several sites have reported some releases of water,
including Ernest Henry Mine (Cloncurry), Pajingo Gold Mine (Charters Towers), and Thalanga
Copper Mine {Charters Towers).
» Departmental officers are continuing to liaise with all sites 1o establish the impact Cyclone Yasi
had on mine sites, and has responded to any issues based on the risk posed to the
environment. '
Coal Seam Gas DR “=+| Mike Birchley 16/03/2011
Recovery
e Situation updates on the impacts on mines and CSG coperations are being suppfied weekly as
separate reports.
e Cyclone Yasi overall: Northwest Queensland and the Northern Goldfields expenenced
moderate rains as a result of ex-Tropical Cyclone Yasi, with areas receiving between 25mm
and 200mm. As a resuit of this rainfall, several sites have reported some releases of water,
including Ernest Henry Mine {Cloncurry), Pajingo Gold Mine (Charters Towers), and Thalanga
Copper Mine (Charters Towers).
+ Departmental officers are continuing to liaise with all sites to establish the impact Cyclone Yasi
had on mine sites, and has responded to any issues based on the risk posed to the
environment.
Leases, Permits and ST T 1 Chris 16/03/2011
Licences — Fee . Robson/Mike
recovery T | Birchley
Response
Flood
» The department has recommenced the issuing of invoices for Chapter 14 (Water usage
charge) and Chapter 15 (Water Meter Service Charge) as of the week commencing 14
February 2011. :
¢ The department is continuing to issue invoices for Annual Returns and Annual Invoices under
the Environmental Protection Act 1994. However, in recognition of the significant areas
currently affected by flooding and the hardships experienced by some clients during this
10:49:34 AM 7of9
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Torres Strait Islander
Land Services issues

Speciﬁc!ssues e — e . T TEWG Member | DAtSITE
pericd, the department is providing additicnal support to clients offering them the ability to enter
into a repayment agreement {a one month extension) or enter into a payment plan (eg. monthly
payments) which will allow the client to split the lump sum payment into more manageable
amounts. With compliments slips have been attached to each invoice and dunning letter
advising the clients to contact the department if they feel they are unable to meet the payment
terms or if they have any other questions.
+ [INVOICES ISSUED:
Since 4 January to 10:30am ¢ March 2011 the department has issued:
+ 52 invoices to the value of $1,252,875 for Chapter 5 Level 1 Mining;
+ 938 invoices fo the value of $479,415 for Chapter 5 Level 2 Mining;
+ 769 invoices fo the value of $4,875,513 for Chapter 4 Environmentally relevant activities;
+ 48 invoices to the value of $525,953 for Chapter 5A Level 1 and 2 Gas and Petroleum;
s 346 invoices to the value of $987,441 for Sewerage Treatment Plants; and
s refunds fo the value of $254,764,
Total Value = $8,121,197
. ANNUAL FEE OR LATE FEE REMINDER LETTER (dunning letter) (sent out monthly - on the
5" day of every month covering 30 and 60 day overdue invoices).
s Asof 10:30am 10 March 2011 the department has issued 3669 dunning letters with a
value of $810,675.54.
e LATE FEES APPLIED:
s As of 10:30am 9 March 2011 the department has applied late fees to 495 outstanding
invoices to the value of $51,088,
Forest Plantation D D Chris Robson 29/02/2011
Oversight issues G
Recovery
* Nofurther updates
Aboriginal and L e Chris Robson 16/03/2011

Recovery

Floods & Cyclone _

o Current wet in Far North is impacting on ATSILS business. The ability to work many
areas is restricted. Judgement and commonsense is exercised through planning; staff
have satellite phone as well as mobiles; and regularly call in to the office to advise
where they are, current weather conditions and when they anticipate they will call in
nexf.

10:49:34 AM
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‘SpecificIssues - | EMG Member . | Date/Time -
Heritage | Mike Birchley 16/03/2011
Recovery
Cyclone
s The Cultural Heritage Coordination Unit has received a request for assistance in auditing and
restoring cultural sites and walking trails in the Kennedy and Cardwelt area damaged by
Cyclone Yasi. Initial assistance is being provided via the North Regional Office and will include
an on-sife review by the Cultural Heritage coordinator and QPWS staff.
s North Region officers have contacted 261 owners of 301 sites in the affected area listed on the
heritage register to assess damage {o listed assets. 189 sites have action completed and ten
places have been identified with major structural damage which may result in some requests
for demolition. Officers have arranged inspections of 72 places over coming weeks. 40
owners of low risk sites are still to be contacted. Officers continue fo work with owners of
Cyclone affected sites.
* Twenty-two traditional owner groups with cultural heritage sites in the affected area have been
contacted. No requests for assistance have been received, however this is likely {o change
once the wet season ends and site inspections by traditional owners are completed.
Financial Impacis P e : e e ~| Darislie GEI035011
T Anderson
Recovery
s No further updates
Communication/ G LT TR | Danielie 16/03/2011
Media " G Anderson
Recovery
e 12 March - QPWS retrieved a 3 metre crocodile which fell into a machinery pit at Victoria
Sugar Mill at lngham "to get away from the rising waters”.
Workplace Health T Danielle
and Safety : e "y Anderson
Recovery
e Nil response
10:49:34 AM 90f9
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Report on Gauging Stations where Status is Unknown

116016 A Rudd Creek at Gunnawarra

Gauging station 116016A on Rudd Creek is located in the upper reaches of the
Herbert River catchment in Far North Queensland. Currently DERM is unable fo
reliably communicate with this station to download near-real time data. This
communication problem is likely due to the strength signal from the mobile phone
network. It is highly likely that this station is still operating satisfactorily and is
logging data. Until such time as DERM’s hydrographic officers can access this site to
inspect its condition and to collect the data it is unlikely data will be available. BoM
houses its own instrumentation within DERM’s gauging station. BoM has used
DERM’s logging equipment when BoM’s instrumentation has failed. BoM does not
use DERM’s communication infrastructure to access data

120107A Burdekin River at Blue Range

Gauging station 120107A is located on the Burdekin River in the upper reaches of the
Burdekin Basin. This station failed on 28/12/2010 and DERM is currently unable to
communicate with this station due to a landline telephone fault. DERM has been
informed by the telecommunications provider that this fault is cannot be fixed. In
order to re-establish reliable communications with this station DERM is in the process
of procuring a satellite internet protocol communications system (this is new -
technology). Once DERM has received this equipment it will be installed on the site
and near-real time data links will be re-established. It is highly likely that this station
is still operating satisfactorily and is logging data. Until such time as DERM’s
hydrographic officers can access this site to inspect its condition and to collect the
data it 1s unlikely data will be available. BoM houses its own instrumentation within
DERM’s gauging station. BoM has used DERM’s logging equipment when BoM’s
instrumentation has failed. BoM does not use DERM’s communication infrastructure
to access data

416312A Oaky Creek at Texas

Gauging Station 416312A is located in Severn River catchment in the Border Rivers.
Currently DERM is unable to reliably communicate with this station to download
near-real time data. This communication problem is due to intermittent signal from
the mobile phone network. BoM uses this site for flood warning purposes. DERM is
investigating putting in place a permanent solution to the communication problem at
this station.

422288A Culgoa River Woolerbilla

Gauging Station 422208A is located in the Balonne River catchment in the
Condamine and Balonne Rivers Basin. Currently DERM is unable to reliably
communicate with this station to download near-real time data. This communication
problem is due to the failure of the landline. It is highly Hkely that this station is still
operating satisfactorily and is logging data. Until such time as DERM’s hydrographic
officers can access this site to inspect its condition and to collect the data it is unlikely
data will be available. DERM is investigating options to put in place a permanent
solution to the communication issues, This station is not used by BoM for flood
warning purposes and therefore it is not a DERM priority to confirm ifs status.
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913007 A Leichhardt River At Floraville Homestead

Gauging station 913007A is located within the Leichhardt River catchment in
Queensland’s Gulf country. Currently DERM is unable to reliably communicate with
this station to download near-real time data. This communication problem is due to
the strength of signal from the mobile phone network. It is highly likely that this
station is still operating satisfactorily and is logging data. Until such time as DERM’s
hydrographic officers can access this site to inspect its condition and to collect the
data it is unlikely data will be available. This station is used by BoM for flood
waming purposes. DERM is investigating putting in place a permanent solution to the
communication problem at this station.
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CTS No. 00043/11
Department of Environment and Resource Management | Advisor ...........cooeeeveh, OK
MINISTERIAL BRIEFING NOTE Dated HE
Approved Not Approved Qﬁ@

TO: finister for Naturat Resources, Mines Further ‘“f”“ on required

and Energy and Minister for Trade Minister 7% )

Dated 5’ 1 14

SUBJECT: Status of the statewide nefwork of gauging
stations operated by the DERM

TIMEFRARE

« This brief has been supplied to inform the Minister of the status of the statewide network of
gauging stations operated by the Department of Environment and Resource Management
(DERM) for water assessment, planning and resource manhagement purposes.

s - Noting of this brief is required by 5 January 2011 fo enable the Minister to inform Cabinet if
required.

RECOMMENDATION

It is recommended that the Minister;

o Note that the network of gauging stations operated by DERM has held up well under
extreme conditions.

¢ Note that thirteen (13) gauging stations are not operational and have known and unknown
issues, seven (7) of which are used by the Bureau of Meteorclogy's (Bureau) flood warning
operations (See Attachment 1). The Department continues to respond to and support the
flood warning service of the Bureau and regional councils.

¢ Note that over the next eight days further heavy rainfall is predicted for the catchments
already affected by flood (See Attachment 2).

e Note that the Bureau is predicting a 60-70% chance of exceeding median rainfali over south
eastamn Queensland over the next three monihs (See aftachment 3).

¢ Note the critical next steps are to repair gauging stations where it is safe to do so or access
is possible.

BACKGROUND

e The Bureau of Meteorology is responsible for flood warnings and forecasting. In flood times
the Department of Environment & Resource Management (DERM) provides information and
support to the Bureau to ensure the best available streamflow information is being used.

e DERM operates a2 statewide network of approximately 400 gauging stations across
Queensland for water assessment, planning and resource management purposes,

¢ These stations collect, manage and deliver data on the quantity and quality of the state’s
rivers, streams and aguifers and includes stream height, flow and water quality information.

+ The information from these sites is available fo the Bureau of Meteorology, and together
with details from their own gauging stations, information from water service providers such
as SunWater and SEQWater, and regional councils, the Bureau is able to provide a ﬂood
warning service.

« The DERM network of gauging stations is fully automated, which means all information is
pravided by on site {elemelry to a central system.
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CURRENT ISSUES

s DERM staff have been In the field continucusly since before Christinas Day undertaking
measurements for these significant streamflow events and have been working closely with
the Bureau's staff to make repairs to gauging stations where there is access and it is
cperationally safe to do so. The primary objective for DERM at this time is to ensure the
operation of the gauging station network.

» Where there are known problems with the DERM network, the Bureau is informed. DERM
remains in close contact with the Bureau to ensure any operational issues are understood,

+ Some instruments have been fiocded even though they are located above historic flood
levels and/or damaged due to erosion caused by flood waters. DERM operate 258 gauging

stations in the flood affected calchments and thirieen of these have been ;mpacted (See
Attachrhent 1). Seven of these arg actively used in the Bureau's flood warning system. Two
of these currently have access issues and site assessments will need to be made before it
can be determined if repairs are possible. The other five are currently being investigated.

e In these extreme circumstances it is inevitable that instrumentation, installations and
communications will breakdown. DERM continues o respond and suppott the Bureau and
regional counciis.

+ Following a program of immediate, temporary repairs, an sudit will be undertaken to assess
the performance of each site and costs required to implement permanent repairs and/or
replacement fo gauging stations damaged by the floods, The timeframe will be driven by -
access issues, but is expected o be campleted by 30 June 2011.

» Interruptions to data were minimal where the new telemetry was in place. Consideration will
be given to fully upgrading the telemetry communication to improve system reliability as part
of the audit process.

¢« BOM are predicting heavy rainfall over the next eight days in catchments already affected by
flood and are also predicting a 60-70% chance of exceeding median rainfall over the next
three months in southeastern Queensland.

RESOURCE/NMPLEMENTATION IMPLICATIONS

« There are short ferm resource costs to restore the network to operational standard.,

« There will be costs associated with significant repairs, replacement or upgrading of telemetry
which would be subject to consideration by GBRC.

PROPOSED ACTION ‘
s The department will undertake the following;

- Make temporary repairs to gauging stations on a priority basis and where access is
possible and it is safe to do so, in consultation with the Bureau and the Deparimant of
Community Safety.

-~ Undertake an audit of all gauging stations affected by the floods to determine if repairs or
replacement are required.

- Provide update reports fo the Minister as information becomes available on the network's
status.

- Advise the Minister of the costs associated with restoring the network to it's former
operational status and also advise the resources required to upgrade telemetry
equipment and system suppert to improve reliability.
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CTS No. 01348/11

Department of Environment and Resource Managemant

MINISTERIAL BRIEFING NOTE

TO: Minister for Natural Resources, Mines

and Energy and Minister for Trade

SUBJECT: Request for advice — Queensland Gauging
Stations (updates CTS 00566/11)

REQUESTED BY

08k
e Minister's Office in response to information provided in CTS 00566/11 (21 Jar_g@g 2011

THAEFRAME
¢« Noting of this brief is required as soon as possible.

RECOMMENDATION
it is recommendsed that the Minister:

= notes that this brief also includes information on the impact of Cyclone Yasi,
.= notes that DERM has responded to vittually all requests s nce September 2010 to repair

critical gauging stations in South East Queensiand,

« notes the cost to.enhance communication reliability at DERM'’s gauging stations is $2.4M.
e notes the cost to provide a secure flood alert system within the existing DERM gauging
station network is §10M plus opsrating costs of $2M per annum,

BACKGROUND

o DERM operatss 388 gauging stations across Queensland for water resource assessment,

planning and management purposes,

e The Bureau of Meteorology (BoM) utilises over 2000 rainfall and streamfiow stations
throughout Queensland for flood waming purposes. These stations are operated by the BoM

and a range of other entities, including DERM.

« - As additional data are received from a phone download, the system’ mutmely provides an
update every 15 minutes from 338 of DERM's gauging stations to the BoM for its Flood
Warning Service. The BoM also advises DERM if it requires any additional information and
requests repairs to key gauging stations If problems are identified.

o Officers routinely visit all gauging stations to undertake maintenance and manuaily downtoad
data. Frequenoy of these visits depends on location and access, but is generally at least four
times & year. Repairs to meet the BoM's priorities are undertaken as soon as practicable.

«  DERM’s gauging stations are routinely Upgraded with new technology every sight years,

o This brief updates information provided in CTS 00566/11 - Queensiand Gauging Stations

CURRENT ISSUES

¢ “The operational status of gauging stations, particularly oommumcatfons cah changs
regutarly. This is most likely 1o ocour in extreme conditions and can be as a result of damage .
1o equlpment, loss of power and communication issues either af the station or at the network
provider {eg Telstra’s mobile network being out of service or cloud cover affecting satellite
recaption). Attachment 1 shows status of the gauging station network at 3 February 2011,
Most power and communication issues are resolved when these services come back on line

and do not require action from departmental officers,

s There are 73 gauging stations in the Tropical North (Nor’{h Tropical Coas% ardd Gulf of
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Carpentaria) relevant to Cyclone Yasi, The department has successfully communicated with
58 of these stations within the last 24 hours, It is likely that thal the remaining 15 stations are
still recording daia but are nof able to communicate as a result of service issues (eg damage
to Telstra’s mohile and phone networks).

o The department has not received any requests from the BoM for pricrity repairs to any of the
stations irt the Tropical North, DERM etaff ini the region are yet io return t¢ work and so
Central Office is checking the operational status of those gauging stations dally. Any
assessments and repairs will be undertaken as soon as practical. Regular updates will be
pmwded on an Ongomg basis until the situation normalises.

¢ e There are 258 gauging stations in the South East, South Wast and Central West Ragicn, As

- of2d January after the peak of the South East flcods DERM sticcessfully communicated

with 229 of these stations. Of the remaining 29 stations, 26 could be used by the BoM. See
Attachment 2, table 2 for detailed information on the date of siation failures, date of stations
repairs and whether the stations are. used by the BoM or not,

o Since September 2010, 12 requests from the BolM were received for repairs a‘c gaugmg
stations identified by them, ‘A common problem requiring repair was communications, as
many stations use traditiona! phone lines or mobife phone services, which can be adversely
affected in severe wesather evenis and record floods. Virtually all of these problems were
rectified and BoM acknowledged DERM's timely efforts. Nofe BoM does not routinely
comment on ihe performance of other agencies.

s VWhere possible repairs have been undertaken with 10 sites fully functional, collecting data
with no communications (pre-existing communication issues with upgrade scheduled by 30 |
June 2011) and 1 requiring repair (scheduled for the week commencing the 7 February
2011). See Attachment 2, table 1 for detailed information, :

= To provide secure flood warning capability at DERM gauging stalions, the BoM or jocal
governments would need to add duplicats instrumentation and communications system.

o« DERM's Hydrographic Suppert Unit located at Rocklsa provides technical support to the
gauging station network and holds spare squiprment. This facility was inundated in the
January floed and crifical instrumentation was removed prior to flooding, including a
compluter system relocated to Gentral Office, The facility Is currently using a generator to
undertake priotity repairs and support critical systems, however further progress is
dependent on QBuild to undertake repairs. Cenfral Office is supporting routine requests for
instrumeniation normally administered by the Unit,

RESCURCE/IMPLEMENTATION IMPLICATIONS

¢ During Queensiand’s flooding the requirements to maintain the gauging station network
stretched DERM's hydrographic resourdes. This is primarily as a result of the record water
levels which inundated some sites, and the reguirement to use a backup computer system
when Mineral House was off line due to power cutages, Also some key staff were personai!y
impacted with their properties flood affected. Some assistance from external agencies is
being utilised with the New South Wales Department of Energy and Water providing
hyvdrographic and system support staff.

o Repair fo the gauging station network has been included in the department’'s application for
Natural Disaster Relief funding of $614 for the gauging station network and $1.5M to $2M for
the groundwater monitoring network. This includes funding for specialised construction
isams to carry out civil works.

e QOvercoming communication problems will greatly enhance gauging station reliability to
fransmif data. Scme-153 siations of interest to BoM have real time Intermnet protocol data,
which is quite reliable. To upgrade communications at the other 185 sites of interest to BoM
would cost $1.8M plus a write-of of the residual asset value of §0.55M.
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o Even with rellable communications, other slements of a gauging station can fall, for example
the measuring tube anchored in the stream can be washed away. The only way 1o ensure
data is available in real time is to Install duplicale instrumentation and commnications in
each station. The estimated cost to do this for all 338 sites (where practical} is $10M plus
operating costs of $2M per annum. The duplicate system would be similar to the radio-
telemetry ALERT systems operated by certain local authorities in South East Queensiand
Central Hightands, Wet Tropics and the Picneer Valley,

PROPOSED ACTION

o Staff will continue fo repalr all gauging stations that are not fully functional {where safe
access aliows), with priority given to the Bol's requests.

¢ In light of the recent floods and fo inform future investment decisions by DERM on future
formal agreement to clarify roles and responsibillties, the department proposes to facifitate a
review of the statewide stream gauging network, including its asset repfacement program.
This will be undertaken in consultation with the BolM, other stream gauging entities and the
Queensland Flood Warning Consultative Commitiee, which is chaired by Emergency
Services Queensland. .

e The department is preparing a Water Monitoring Recovery Plan to address issues identified
during {he recent event and aligns with the department’s Synchronised Queensiand
Reconstruction Road Map. An inferim report will be provided by 7 February 2011 and the
final report within four months.

OTHER INFORMATION

s« Key Communication Messages: A media enquiry has been received from the Couriar Mall
regarding the operation of a gauging station at Murphy's Creek/Spring Bluff on 10 January
2011, and about the operation and maintenance of the depariment’s gauging stations more
generally. A media response has begn prepared by the depariment.

Key messages include:
- the department’s streamflow gauging network was establiished for water assessment and

- management purposes; and
-~ information from DERM stream gauging siations can be used by the BoM as part of the
BoM's flood warning service and priority is given fo responding to repair and data
requests from the BoM.
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Ref  CISOIB7VN Eﬂﬁ:::;::;: and Resource
Management
Dr Greg Ayers
Director of Meteorology
Bureau of Meteorology
PO Box 1289
MELBOURNE VIC 3001
Dear Dr Ayres

Status of Queensland Government Stream Gauging Stations

As you would be aware, the Department operates the Queensiand Government's network of
389 stream gauging stations. As data from many of these stations are used by the Bureau
for flood warning purpases, | am updating you on the status of the network following recent
fioods across the State,

While the network generally performed satisfactorily during this testing time, there were a
number of instances where faifures occurred, making the data unavailable in real time or
near real time. Some failures were due to the record flood levels, resulting in power loss or
structural damage to stations. Most failures were due fo technical communication losses.
These were generally related to problems with our telecommunications network service
provider. Responses o requests from the Bureau were acted on as a matter of the highest
priority and all issues were resolved when safe access could be achieved. Please don't
hesitate to advise me if the Bureau has any concems with the current leve! of support
provided by DERM or responsiveness to the Bureau’s requests {o repair infrastructure
critical to the flood warning network. If necessary, we can negotiate alternate operational
amangements. -

The stream gauging station network uses various fechnologies to communicate data,
including phone line, mobile and satellite internet protocol systems. Each of these:
technologies has advantages and limitations, with their suitability determined on a station by
station basis. The department’s asset management schedule aims to progressively
modemise the network instrumentation, including communication technologies, in order to
improve reliability of data access. | acknowledge the funding provided by the Bureau under
the Modernisation and Extension of Hydrological Monitoring Systems Program to expedite
these upgrades. Details relating to these scheduled upgrades are inclided in the enclosed
material. | would appreciate the Bureau's endorsement of the current approach.

| understand that the Bureau will be preparing a review of the adequacy and location of its
gauging station network. DERM will provide assistance to this review and the results of the
review will assist in our future investment decisions to ensure maximum support to the
Bureau in their fiood waming role.

Level 13

400 George Street Brisbane Qid 4000
GPO Box 2454 Brisbane

CGueensland 4001 Australia
Telephone + 81 7 3330 6304

mnafo T - s e amemm e
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2.

i am keen for the department to provide the maximum support to the Bureau in this regard
and would appreciate any feedback on the department's support to date.

Should you have any quetl i tter, please contact Mr Greg Long, Director Water
Accounting on telephone

Yours sincerel

John Bradley
Director-General
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1 Purpose, scope and structure of the guidelines

Dams play a vital role in our lives. They meet demand for drinking, irrigation and industrial water
supply; they control floods, increase dry-weather flows in rivers and creeks and give opportunities
for various recreational activities. But besides being a valuable resource, dams can also be a source
of risk to downstream communities with dam failure potentially resulting in unacceptable damage
to property and loss of life. One of the main causes of dam failure is the overtopping of dams
because of inadequate flood carrying capacity.

S.491 (4A) of the Water Act 2000 empowers the chief executive of the Department of Natural
Resources and Water (NRW) to issue guidelines for applying safety conditions to referable
dams. This document is a guideline issued by a duly authorised delegate of the chief executive
pursuant to s.491 (4A). Dam safety conditions in relation to flood adequacy will be applied to
referable dams in accordance with these guidelines.

The aim of these guidelines is to present the Queensland Government’s flood adequacy policy
against which all referable dams in Queensland will be assessed and to alert the dam owners
to their wider responsibilities and liabilities in ensuring the safety of their dams.

The general principle is that a dam whose failure would cause excessive damage or the loss of many
lives should be designed to a proportionally higher standard than a dam whose failure would result
in less damage or fewer lives lost.

These guidelines relate to the flood safety of water dams, and more specifically, to the selection of
an Acceptable Flood Capacity (AFC) and adequate spillway provisions for all proposed and
existing referable dams in Queensland'.

These guidelines detail the:
¢ available methods for determining the required flood discharge capacity for referable dams
e procedures to be followed when applying these methods

e reporting requirements when reporting the results of these investigations to the chief
executive of NRW

e timeframe for any necessary dam safety upgrades.
These guidelines present three methods for assessing AFC for referable dams:
e Small dams standard
o Fall-back option
e Risk assessment procedure (incorporating ALARP).

The Small dams standard is a method, which allows the owners of small earth dams to quickly
assess spillway adequacy. It is essentially a simplified “Fall-back™ method, which relates the
Acceptable Flood Capacity directly to the population at risk.

The Fall-back option is intended for larger dams where the cost of undertaking a full risk
assessment is not warranted when weighed against the potential benefits,

! Under the Water Act 2000, referable dams are those assessed using NRW 's Guidelines for Failure Impact Assessment
of Water Dams (NRM, 2002b) as having a population at risk of 2 or more in the event of any potential failure of the
dam.

Guidelines on Acceptable Flood Capacity for Dams 1
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In terms of safety, the traditional engineering approach has always been to specify the required
flood discharge capacity for the dam at the design stage based on the relevant hydrological data and
flood estimating and flood routing procedures. Hydrologic safety was considered separately from
other risks, which resulted in identification of inadequate spillway capacity as a major cause of dam
failure.

More recent risk based approaches, such as that put forward by ANCOLD (ANCOLD 2003),
indicate that hydrological safety should be assessed within the total load context in order to identify
the priority of dam safety inadequacies and dam failure scenarios. Dam failure scenarios may
-include (but are not limited to) piping at dam headwaters elevated by flood, spillway malfunction or
severe scour at lesser floods than extreme.

The risk assessment procedure is based on the ANCOLD risk assessment process and is consistent
with the framework of the national standard AS/NZS 4360:2004 Risk Management. It is a
comprehensive tool intended to enable the dam owner to evaluate the deficiencies and available risk
reduction options. This type of assessment should be adopted for major dams. The risk assessment
procedure provides the owner with a review of the adequacy of the dam under all load conditions
and failure scenarios, not just flood loadings. It also has the capability to more realistically assess
the Acceptable Flood Capacity of gated spillway operations and the likelihood of premature failure
due to causes such as spillway erosion.

Dam owners should note that, while these Guidelines set minimum requirements to protect the
interests of the community, it is the responsibility of the owner to ensure the safety of dams,
including their investigations, design, construction, operation, safety review and remediation.

Dam owners should realize that many of the rainfall estimates from years past are well below
current estimates. In many cases the design floods may change over time as the techniques for
determining extreme rainfalls are progressively refined and more detailed flood studies are
undertaken for each dam.

It is the dam owners prerogative to adopt a higher safety standard where the owner considers that
this is necessary from a business risk perspective.

Dam owners should also note that these guidelines set out the normal requirements of the chief
executive of NRW. Where dam owners believe that a departure from these normal requirements is
warranted, they should submit proposals for the chief executive’s consideration with reasons in
support of the proposed departure.

Guidelines on Acceptable Flood Capacity for Dams 2
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2 Requirements of the Water Act 2000

The Water Act 2000 (the Act) provides the regulatory framework for dam safety of water dams in
Queensland. Under 5.491 of the Act the chief executive has the power to impose safety conditions
on constructed referable dams, regardless of whether or not the dam owner already has a
development permit for the dam. The chief executive also has the power under s.492 to change
those safety conditions. Safety conditions imposed or changed by the chief executive are taken to be
part of a development permit approving the construction of the dam.

The Act also refers to the guidelines, which may be issued and used by the chief executive in the
process of applying safety conditions to a referable dam. These guidelines are such guidelines and
they apply to all referable dams in Queensland including all referable gully dams, hillside storages
and ring tanks.

The Queensland Dam Safety Management Guidelines (NR&M 2002a) and the Guidelines for
Failure Impact Assessment of Water Dams (NR&M 2002b) have already been issued by NRW and
should be read in conjunction with these guidelines. In applying these guidelines, it should be
noted, that they are intended to form the basis for safe practices and to provide a consistent
approach in the assessment of the safety of referable dams in Queensland.

References to other guidelines issued by NRW are to be taken as a reference to any updated version
of those guidelines where the context permits.

Guidelines on Acceptable Flood Capacity for Dams 3
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3  Methodology to determine Acceptable Flood Capacity

3.1 General

All referable dams are required to have sufficient flood discharge capacity to pass the following:
(a) the Acceptable Flood Capacity without failure of the dam?
(b) a Spillway Design Flood without any damage to the dam

Where the selected Spillway Design Flood discharge is less than the Acceptable Flood Capacity, the
potential impacts of floods in excess of the Spillway Design Flood up to the magnitude of the
Acceptable Flood Capacity shall be identified, quantified and documented in the written Acceptable
Flood Capacity Assessment report (Appendix A). Such potential impacts shall include detailed
assessments of:

(a) how the magnitude of the adopted spillway design flood was determined and why it is
considered acceptable

(b) the probability of the floods greater than the spillway design flood occurring and the
potential there is for damage and loss of life caused by such floods

(c) the consequences of flows in excess of the spillway design flood and the impact of the
higher flow velocities and greater water depths on various parts of the dam structure

(d) the potential damage to the dam caused by these flows and how the energy from these flows
is dissipated

‘When assessing the flood discharge capacity of existing dams, the existing flood discharge capacity
shall be taken as the flood discharge capacity that can be discharged without failure of the dam in its
current arrangement.

These Guidelines on Acceptable Flood Capacily for Dams are based on a range of ANCOLD and
other guidelines as listed below:

e Selection of Acceptable Flood Capacity for Dams (ANCOLD, 2000a),

o Assessment of the Consequences of Dam Failure (ANCOLD, 2000b)

e Risk Assessment (ANCOLD, 2003)

e  Guide to Flood Estimation (AR&R 1999, Nathan, R. J. and Weinmann, P.E).

As most of the processes from the relevant ANCOLD and AR&R 1999 guidelines are not repeated
here, it is important that the above documents are read in conjunction with these guidelines. In
particular, where issues are not specifically addressed in these NRW Guidelines on Acceptable
Flood Capacity, the relevant sections of the referenced ANCOLD guidelines apply.

The combined inflows into the storage from all sources should be taken into account when
assessing the required spillway capacity. This combined inflow should include all natural inflows as
well as inflows from water harvesting and from diversion channels.

The combined discharge capacity of all spillways can be taken into account when assessing a dam’s
flood discharge capacity. However, unless it can be clearly demonstrated that outlet works or
hydropower stations can be reliably operated during flood events, the discharge capacity of these
structures is to be ignored when assessing discharge capacity during floods.

2 Under the Water Act 2000, failure of a referable dam is defined as:
(a) the physical collapse of all or part of the dam; or
(b) the uncentrolled release of any of its contents.

Guidelines on Acceptable Flood Capacity for Dams 4



When requested, a written Acceptable Flood Capacity Assessment Report must be prepared by a
Registered Professional Engineer of Queensland (RPEQ) for the current dam arrangement and
submitted to NRW. Appendix A outlines the requirements for the Acceptable Flood Capacity
Assessment Report.

Dam owners should ensure that their dam can safely pass floods up to the Acceptable Flood
Capacity. Also the following characteristics or features for the spillway and outlet works where
appropriate should be demonstrated:

S0Q.002.001.0355

(a) adequate resistance to erosion and cavitation
(b) adequate wall height to retain the flows
(c) adequate energy dissipation to prevent undermining or other erosion

(d) adequate resistance to uplift and other hydraulic forces on the spillway during the passage
of floods

(e) capability to pass floating debris as required to ensure the unimpeded operation of the
spillway

(f) adequate safety from landslides and scour

(g) adequate capacity to avoid restriction of the discharge capacity from debris build-up in the
spillway approach channel and outlet channels. ‘

In addition, where appropriate, the dam owner should ensure:

(h) Spillway gates and other control devices will operate with sufficient flood discharge
capacity under all design conditions.

(i) Spillway gates, outlet works and other discharge control devices operate reliably. The
reliability of discharge control operating mechanisms (including power supply, control and
communication) should be commensurate with the hazard category involved and the time
available during major floods to repair them or operate them by other means should
problems occur. The reliability should be reflected in the determination of discharge
capacity available to pass the Acceptable Flood Capacity.

(J) Unless a case for a contrary view is adequately made, where fuse plugs or fuse gates are
relied upon to pass the Acceptable Flood Capacity, they should be appropriately designed,
constructed and maintained in order fo fulfil their required function in accordance with the
following:

e Initial triggering of the fuse element is not to occur for floods having greater probability
than 0.2 per cent AEP

e Failure of successive fuse plugs or fuse gates is to be progressive, predictable and
designed to minimise the impact on downstream Population at Risk (PAR);

e The potential downstream impacts of fuse plug or fuse gate triggering at representative
locations of PAR are to be identified and documented as part of the Acceptable Flood
Capacity report (detailed in Appendix A).

Unless varied by the above, the design of fuse plugs is to comply with the provisions of US
Department of the Interior (USBR 1987), Guidelines for Using Fuse-plug Embankments in
Auxiliary Spillways.

(k) Where stoplogs or flashboards are the primary discharge control mechanism, they are
designed to:

e be removed under conditions which overtop the stoplogs or flashboards, or

Guidelines on Acceptable Flood Capacity for Dams
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e be removed prior to the onset of any flood, or
e reliably fail under the flood loadings.

The spillway discharge capacity adopted for the Acceptable Flood Capacity Assessment
Report should reflect the option adopted.

(1) all components are designed to withstand the appropriate earthquake loadings®

(m)assured access to all necessary locations on the dam for necessary operations during a flood
event.

(n) a discharge capacity that will not be compromised by the failure of any structure across the
spillway, its approach channel or its outlet channel.

More details on each of the three assessment methods are provided below.

3.2 Small dams standard

This assessment method may be used for any referable dam in Queensland having:
e azoned or relatively homogeneous earthen embankment less than 12 metres high
e aPAR of 15 or less
e uncontrolled spillways®

e depths of flooding of PAR of less than three metres and the product of the depth of flooding
and the average flow velocity is less than 4.6 m*/sec.

It is expected that such levels of flooding are unlikely to occur for dams less than 12 metres high
unless the discharge is severely concentrated in downstream channels or where the PAR is located
in very close proximity to the dam.

This method is also not to be used for dams relying on spillways controlled by gates or other
mechanical discharge control structures to pass the Acceptable Flood Capacity. For dams outside
the parameters described above, only the fall-back option or the risk assessment procedure should
be used.

The following steps are to be applied in the small dams standard assessment process:

1. Determine the maximum incremental PAR for any potential dam failure condition by
following the procedures outlined in the Guidelines for Failure Impact Assessment of Water
Dams (NR&M, 2002b) for a range of flood failure conditions up to the 1:20 000 Annual
Exceedance Probability (AEP) flood event.

Note: If the incremental PAR is greater than 15 for any of the flood failure conditions, this
‘small dams standard’ cannot be used to determine the AFC and one of the other methods
must be used.

2. Determine the AEP of the required Acceptable Flood Capacity rainfall event by applying the
maximum PAR to the graph presented in Figure 1:

AEP=(1Z = Jx10°

3 Until a Queensland guideline is developed on earthquake loadings for referable dams, the ANCOLD “Guidelines for Design of Dams for

Earthquake”, August 1998 (ANCOLD 1998) should be applied.
* In this context, an ‘uncontrolled spillway’ is one which does not rely on flow through spillway gates or other mechanical discharge control structures

to pass the Acceptable Flood Capacity.

Guidelines on Acceptable Flood Capacity for Dams 6
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Acceptable Flood Capacity
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Figure 1 Acceptable flood capacity standard for small dams

3. Determine the storage inflow hydrograph for the critical duration storm event commensurate
with the AEP of the design flood event rainfall as determined in Figure 1 (Refer Section
3.5);

4. Route this flood through the dam.

Note that it is to be assumed that the dam storage is initially at Full Supply Level (FSL) at the
start of the flood event.

The required Acceptable Flood Capacity (AFC) for the dam is the discharge capacity required to
pass the critical duration storm event without causing failure of the dam.

Note that this option does not take into account:
(a) Any differentiation between new and existing dams;
(b) Financial, business, social or environmental damages that might occur as a result of any
potential failure;
(c) The ALARP principle.

This small dams standard is a simplified version of the fall-back option assessment process and as
such, should be less costly to undertake than either of the alternative methods. However, small dam
owners must be aware that they could benefit by carrying out one of the other more detailed
assessment methods by perhaps demonstrating that a lower flood discharge capacity is appropriate

for their dam.

3.3 Fall-back option

Except as modified in these guidelines, the following documents should be adopted and used for
this method:

e  ANCOLD Guidelines on Selection of Acceptable Flood Capacity for Dams (ANCOLD
2000a),

e  ANCOLD Guidelines on Assessment of the Consequences of Dam Failure (ANCOLD
2000b), and

e  NRW Guidelines for Failure Impact Assessment of Water Dams (NRM, 2002b).

Guidelines on Acceptable Flood Capacity for Dams 7



The following steps are to be applied to the fall-back option assessment process:

ik

Conduct an assessment of the potential consequences of dam failure associated with the
passage of a range of design floods through the storage using the consequence criteria
contained in the ANCOLD Guidelines on Assessment of the Consequences of Dam Failure
(ANCOLD, 2000b) and the following qualifications:

The dam is to be assumed to be initially at Full Supply Level at the start of the flood
event;

S0Q.002.001.0358

Breach dimensions, timing and PAR are to be determined in accordance with the NRW
Guidelines for Failure Impact Assessment of Water Dams (NR&M, 2002b).

2. Determine the Hazard Category rating for the dam for each case in accordance with Table 1:

Incremental Severity of Damage and Loss
Population at Risk ; . 2
Negligible Minor Medium Major
(PAR) :
2<PAR£10 Low Significant | Significant | High C
Notes 1 Note 5 Note 5 Note 6
10 <PAR <100 Significant High C High B
Notes 2 and 5 Note 6 Note 6
100 <PAR <1000 Note 1 High A High A
Note 6 Note 6
“Note 2
PAR > 1000 Extreme
Note 3
Note 6

Note 6:

Table 1: Hazard Category for Referable Dams

(Please Note: Table 1 is a modified version of Table 3 Hazard Categories in the,
Guidelines on Assessment of the Consequences of Dam failure (ANCOLD, 2000b.)

Note I:

Minor damage and loss would be unlikely when PAR exceeds 10.
Medium damage and loss would be unlikely when the PAR exceeds 1000.
Not used.

Change to High C where there is the potential for one or more lives being

See section 2.7 and 1.6 in the Guidelines on Assessment of the

It is unlikely that the severity of damage and loss will be “Negligible where
one or more houses are damaged.

Note 2:
Note 3:
Note 4:
Note 5:

Consequences of Dam failure (ANCOLD, 2000b) for an explanation of the
range of High Hazard Categories.

3. Identify the required range of the Annual Exceedence Probability (AEP) flood for the dam

in accordance with Table 2 [based on Table 8.1 in the Guidelines on Selection of Acceptable
Flood Capacity for Dams (ANCOLD, 2000a)]:
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Incremental Severity of Damage and Loss
Population at .
Risk . . :
Negligible Minor Medium Major
(PAR) ‘
5.0x10* l 5.0x10™ | 1.0x10™ 1.0x107
2<PAR <10 Low Significant t Significant | High C
5.0x10™ 1.0x10™ 1.0x10™ (
5.0x10™ 1.0x107 1.0x10™ 1.0x10°
L i%gR = Significant High C High B
1.0x10™ [ | 1.0x10™ € C B B
A A
100 <PAR = : !
1000 High A High A
If in this region, go to the next highest severity A I A A
of Damage and Lo;;;ategory for the same PME PMF
PAR > 1000 Extreme
PMF PMF
AEP of PMP
Where T _ el
A= PMP Design Flood
B= PMP Design Flood or 10, whichever is the smaller -
flood event
C= PMP Design Flood or 10 * whichever is the smaller 1605
flood event 2
1E0
Note that the probability of the PMP Design Flood is a function of the ;
catchment area. 1E07
Table 2: Required range of A cceptable Flood Capacities for 2 i
different hazard categories i 100 1600 10000 1000('10

Catchment Area (km

a

Guidelines on Acceptable Flood Capacity for Dams

S0Q.002.001.0359



S0Q.002.001.0360

4. Interpolate (using the procedure defined in Appendix C) within the nominated range to
determine the required Annual Exceedence Probability (AEP) for the spillway design flood
for each failure case.

5. Determine the required AEP of the “critical duration design flood event rainfall” by
selecting the flood event having the lowest AEP in Step 4.

6. Determine the storage inflow hydrograph for the critical duration design flood event
commensurate with the AEP of the design flood event rainfall (Refer Section 3.5).

Note that it is to be assumed that the dam reservoir is initially at Full Supply Level at the
start of the flood event.

The required Acceptable Flood Capacity (AFC) is the discharge capacity required to pass the
critical duration storm event without causing failure of the dam.

Note: The owner of the dam should be aware that the fall-back method may result in a higher design
requirement and consequent higher cost of the upgrade required to bring it up to the required
standard than the alternative risk assessment procedure (incorporating ALARP),

3.4 Risk assessment procedure

Except as modified in these guidelines, the Acceptable Flood Capacity Assessment based on the
risk assessment procedure should be carried out in accordance the following guidelines:

e  ANCOLD Guidelines on Selection of Acceptable Flood Capacity for Dams (ANCOLD,
2000a)

e  ANCOLD Guidelines on Assessment of the Consequences of Dam failure (ANCOLD,
2000b)

e  NRW Guidelines for Failure Impact Assessment of Water Dams (NR&M 2002b) (for the
dam breach sizes and timings and the estimation of Population at Risk);

o  ANCOLD Guidelines on Risk Assessment (ANCOLD, 2003) (with particular attention to the
quantitative studies at advanced or very advanced levels).

A design life of no less than 150 years following the completion of any necessary dam safety
upgrades is to be adopted when assessing the risk of failure over the life of the dam. Note that the
probability of exceedence of an event over the design life is not simply the AEP times the life of the
dam. It is calculated using the formula:

Probability over design life = 1 — (1-AEP) design life
The following steps are to be applied to the Risk Assessment Procedure:

1. Conduct a comprehensive, quantitative risk assessment study of the dam for all loads and
" consequences in accordance with the ANCOLD Guidelines on Risk Assessment, (ANCOLD
2003), and Guidelines on Selection of Acceptable Flood Capacity for Dams, (ANCOLD,
2000a). Details on the probability of flood events causing dam failure, based on the
probability of the event over the life of dam and expected loss of life during these events
must be reported in the Acceptable Flood Capacity assessment report. The following general
qualifications apply:

e As the potential for loss of life increases, the greater degree of rigour and thoroughness
will be expected in the risk assessment.
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e Dam is to be initially at Full Supply Level at the start of any flood events.’

e Breach dimensions and timing are determined in accordance with Guidelines for Failure
Impact Assessment of Water Dams (NR&M, 2002b)

e Total PAR is estimated using the procedures contained in the NRW Guidelines for
Failure Impact Assessment of Water Dams (NR&M, 2002b) or ANCOLD, Guidelines
on Assessment of the Consequences of Dam Failure (ANCOLD, 2000b);

e  Graham’s Method (Graham, 1999) is to be used for estimating loss of life (LOL) due to
dam break flood events. Unless it can be clearly demonstrated that warnings will be
reliably issued and disseminated around the impacted community at least 12 hours prior
to the anticipated impact of dam failure, it is to be assumed that no warning is available
to the Population at Risk for dam failure events®.

e Note that Graham s Method for estimating Loss of Life (LOL) during a dam break
event is based on the total population at risk rather than the incremental population at
risk produced by the Guidelines for Failure Impact Assessment of Water Dams (NR&M,
2002b). It is also significant that the ‘flood severity’ also tends to be greater with dam
break. Unless it can be clearly demonstrated that fewer people will be exposed to any
dam break flood discharge, the total PAR is to be used in assessments of potential loss
of life due to the failure event. Thus the estimated incremental loss of life due to failure

should be taken as:
Incremental LOL _ (LOL for flood event withdam failure) less
dueto failure event B (LOL for same event without dam failure)

e Note that the LOL for flood events without dam failure is not covered by Graham s
Method but is typically in the range 0.001xPAR to 0.0001xPAR. This means that the
Incremental LOL can, in most circumstances, be taken as the total LOL due to dam
break.

2. Use the risk assessment study data on the annual probabilities of dam failure and estimated
LOL to determine whether the risk profile is within ANCOLD’s recommended ‘limits of
tolerability’. These minimum limits of tolerability are reproduced below from the section on
‘Life safety risks’ in the ANCOLD Guidelines on Risk Assessment (ANCOLD, 2003):-

e for existing dams, an individual risk to the person or group, which is most at risk, that is
higher than 107 per annum is unacceptable, except in exceptional circumstances

e for new dams or major augmentations of existing dams, an individual risk to the person
or group, which is most at risk, that is higher than 107 per annum is unacceptable,
except in exceptional circumstances

e for existing dams, a societal risk that is higher than the limit curve, shown on Fig. 7.4
[of ANCOLD, Guidelines on Risk Assessment] is unacceptable, except in exceptional
circumstances

e for new dams or major augmentations of existing dams, a societal risk that is higher
than the limit curve, shown on Fig. 7.5 [of ANCOLD, Guidelines on Risk Assessment],
is unacceptable, except in exceptional circumstances.

Sltis recognised that this restriction is conservative. However, anecdotal evidence suggests that there is a higher likelihood of large rainfall events
oceurring towards the end of a “wet” wet season. The assumption of the dam initially at Full Supply Level is to apply unless dam owners can clearly
demonstrate, to the satisfaction of the chief executive, that an alternative approach is appropriate.

6 1n making the case for a shorter waming time, the dam owner will need to demonstrate that a reliable warning will be able to be given under all
reasonable circumstances that can be effectively and efficiently disseminated to the affected PAR and that suitable arrangements are in place to ensure
that this will not reduce in effectiveness with the passage of time.

Guidelines on Acceptable Flood Capacity for Dams 1]
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3. Ifthe risk profile for the existing dam is above the limits of tolerability:

(a) determine the storage inflow hydrograph for the critical duration design flood event
commensurate with the AEP of the design flood event rainfall which just satisfies the
limits of risk tolerability assuming the dam is in its current arrangement (Refer Section
3.5). As the Risk Assessment Procedure involves integration of all hazards including
flood events, the risk analyst must be aware of the failure modes when evaluating the
flood AEP, particularly where failure modes not directly associated with spillway flood
discharge capacity are significant contributors to the risk i.e. piping;

(b) formulate risk reduction options that would bring the risk profile down to the limit of
tolerability.

4. Assess compliance with the ALARP principle by formulating additional risk reduction
options that would bring the risk profile further below the limit of tolerability and
undertaking a cost-benefit analysis for the upgrade options required to reduce the risk profile
below the limits of tolerability based on:

e incremental project costs and benefits to reduce the risk profile beyond the limits of
tolerability. (Only include those costs considered necessary and sufficient to implement
the measures to further reduce risk)

e the cost-benefit methodology detailed in Appendix B;

e a Value of a Statistical Life (VOSL) of $5 million (in 2004 dollars)’.

The options considered should be sufficient to clearly demonstrate that the ALARP criteria
have been satisfied. In this context ALARP is considered to be satisfied whenever the
incremental cost of undertaking a spillway upgrade project to reduce the risk below the
specified limits of tolerability exceeds the benefits.

5. The spillway flood discharge capacity required to satisfy the limits of tolerability including
ALARP is to be considered the Acceptable Flood Capacity (AFC).

Note that in some circumstances where the flood risk is only a relatively minor part of the
overall risk profile for the dam, other dam safety remedial works may be required to reduce
the risk profile below the limits of tolerability.

6. Determine the relative proportion (as a percentage) of the inflow flood determined in Step 5
above that can be passed by the existing dam.

Application of ALARP

1E-03"

m===  Tolerable Curve - Existing Dams

=== Tolerable Curve - New Dams and
Major i

/ Risk reduction options required to

8 1eas

e reduce the risk fo at least the
‘.“.: Limit of Tolerability
-

(3]

o

"6 1E-05

iy

i

©

a

[

o E08Y Limit of Tolerability may be

required to satisfy ALARP

Further risk reducton below the l
i

1E07 i
1 10 100 1000 10000

Number of Fatalities

Figure 2 Application of ALARP to bring societal risk profile below Limit of Tolerability

7 Note: Because of differences in the methodologies, the VOSL is not directly comparable with the ANCOLD Cost to Save a Statistical Life (CSSL)
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3.5 Estimation of the critical duration storm event

The following process is generic for deriving the critical storm duration hydrograph and is to be
used for estimating the critical duration inflow flood hydrographs for a given Annual Exceedence
Probability (AEP) for all Acceptable Flood Capacity (AFC) assessment options.

(a) Determine the rainfall for a range of storm durations at the given AEP appropriate for the
dam catchment and dam configuration. The required rainfall shall be estimated by applying,
as appropriate:

e CRC Forge method (refer to the NR&M report Extreme Rainfall Estimation Project
(Hargraves, 2004) for assessing probabilities for “rare” flood events (Note: flood
probabilities are to be based on the probabilities of the causative rainfall events) and

e Appropriate methodology for assessing Probable Maximum Precipitation (PMP), in
accordance with:

o the Bureau of Meteorology (BoM) Bulletin 53 The Estimation of Probable Maximum
Precipitation in Australia: Generalised Short Duration Method (GSDM, BoM,
2003a), or

o the BoM Revision of the Generalised Tropical Storm method for Estimating
Probable Maximum Precipitation (GTSMR, BoM 2003b).

e The provisions of Australian Rainfall and Run-off (AR&R 1999) shall be used for
interpolating rainfall magnitudes between the CRC Forge rainfalls and the PMPs.

(b) The runoff from this rainfall is to be converted into inflow flood hydrographs using a non-
linear run-off routing model (such as RORB, WBNM, RAFTS etc). Where reasonable
calibration data is available, the model should be calibrated but with calibrations biased
towards larger flows. Where reasonable calibration data is not available, the regional
parameters approach presented in the Institution of Engineers Australia, Book V-
Estimation of Large fo Extreme Floods (Nathan & Weinmann, 1999) should be applied.

All catchments are to be assumed in a saturated condition prior to the start of the storm event
causing the rainfall. Unless the case for different loss models is appropriately made, an “initial loss-
continuing loss” model is to be applied. Unless an effective case can be made to use other loss
parameters, the initial loss/continuing loss parameters recommended in Book VI of Australian
Rainfall and Run-off — Volume 1 (AR&R 1999) are to be used.

When assessing the inflow hydrographs of flow into the dam reservoir during a flood event, all
inflows into the storage should be considered. This should include any inflows from water
harvesting pumps or run-off from catchments diverted into the storage. This will produce inflow
hydrographs into the dam reservoir of the type shown in Figure 3.

Guidelines on Acceptable Flood Capacity for Dams - 13



S0Q.002.001.0364

Varying duration storm
events having the same
AEP

A

Inflow into dam reservoir

v

Time
Figure 3 - Effect of storm durations on flood magnitude

(¢) Route this run-off through the reservoir storage to determine the resultant maximum
reservoir headwater and corresponding outflow from the dam storage for each flood event.
Estimates of outflows during floods are to be based on the following assumptions:

e The reservoir is to be at Full Supply Level at the start of the flood event or sequence of
flood events.

e Where the dam wall is designed to accommodate discharge over the non-overflow
sections (e.g. as in some mass concrete dams), the analysis can take this discharge into
account. However, if they are not designed to accommodate discharge (e.g. earth dam
embankments), it is to be assumed that the existing spillway walls extend vertically
upward to the height required to pass the discharge.

e - When assessing the outflow for spillways controlled by spillway gates or other
mechanical discharge control devices, the assumed reservoir operations are to be based
on normal flood operational procedures for the dam together with:

i. for assessments using the Fall-back option, the failure of at least 16 per cent of gates
or other discharge devices (rounded up to the nearest whole number of gates) from
the start of the event

ii. for assessments using the Risk Assessment procedure the person doing the
assessment should assess the probability of gate failure using the best available
information.

(d) The result of steps (a) to (c¢) will be a series of ‘Reservoir Level versus Time’ curves as
shown in Figure 4.

(e) Select the flood event producing the maximum reservoir level as the critical duration flood
event for the dam.
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Reservoir level for storms
having the same AEP

Critical Duration Event

Dam reservoir Level

v
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Figure 4 Selection of Critical Duration Flood Event

3.6 Freeboard

Freeboard should be provided above maximum flood levels for wind set-up and wave run-up. It
should be noted that freeboard can be a significant component of any Acceptable Flood Capacity
Assessment with considerations of the need for freeboard provisions being more critical for
embankment dams, as such dams are generally more susceptible to breaching and failure by

overtopping.
The magnitude of any necessary freeboard will vary for each dam and will depend on issues such as
the :

e effective resistance to dam structure to waves and overtopping
s magnitude and direction of winds and the effective fetch for winds generated waves
e depth of the storage

e likely duration of headwater levels near the crest of the dam and the likely coincidence of
these high flood levels with strong winds

e potential settlement of the crest of embankment dams.

The magnitude of wind set-up and wave run-up should be estimated using appropriate Australian
wind data and the processes outlined in US Department of the Interior, Bureau of Reclamation,
Freeboard Criteria and Guidelines for Computing Freeboard Allowances for Storage Dams
(USBR 1981).

For proposed dams, it may be prudent to consider conservative freeboard provisions in view of:
e developments in meteorology and estimates of extreme rainfalls
e developments in hydrologic methodology and estimated floods

e the potential for future developments downstream requiring additional flood discharge
capacity

e the generally low incremental cost of providing additional flood discharge capacity at the
time of initial construction.
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Concrete dams can sometimes tolerate the increased loading associated with some overtopping, and
as such, may not require positive freeboard. Additionally, in some cases, concrete dams can accept
a negative freeboard, which is some degree of overtopping. Items that need to be considered when
assessing the required freeboard on concrete dams include the impact of the maximum reservoir
headwater levels on the dam structure and the potential for scour of the toe of the dam or the
abutments, which could affect stability.

For embankment dams, freeboard provision can alternatively be considered as an integral part of the
risk assessment procedure.

Consideration may be given to minimal freeboard on submission of a well-supported risk analysis
and having regard to:

e consideration of correlation between adverse winds and peak level in the reservoir due to the
- flood

e the duration and resistance to potential overtopping due to wind set-up and wave run-up and
high headwater levels.

Provisions proposed for freeboard and the associated Acceptable Flood Capacity and relevant AEP
shall be indicated in written Acceptable Flood Capacity Assessment reports produced in accordance
with Appendix A.
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4 Upgrade schedules

The required Acceptable Flood Capacity for a particular referable dam is the capacity required to
safely discharge the Acceptable Flood Capacity as determined through risk assessment or other
methods outlined in these guidelines and dam safety conditions and approved by the regulator. This
capacity will be different for each dam and will depend on the individual circumstances of each
dam. Dam owners should note that the required flood discharge capacity may change with time as
changes to land use occur downstream of the dam.

All new referable dams will be required to provide a total discharge capacity equal to the
Acceptable Flood Capacity from the time they become operational or start to permanently store
water.

Owners of existing referable dams, which cannot safely discharge the Acceptable Flood Capacity,
will be required to upgrade the spillway capacity of their dams. The timing of any necessary
upgrade works for the dam is dependent on the proportion of the Acceptable Flood Capacity able to
be safely passed by the existing dam. The timing will have to at least satisfy the schedule presented
in Table 3.

The procedure to be adopted for determining the proportion of the Acceptable Flood Capacity able
to be passed by the existing spillway(s) is as follows:

(a) The discharge values of the critical duration storm event inflow hydrograph are scaled by a
factor ‘k’ to produce a ‘trial’ flood event such that

Qirial =k Oase
where  Qgia = The discharge ordinate of the trial flood event

Qcase = Inflow ordinate of the critical duration storm event producing the
Acceptable Flood Capacity discharge

k = the proportion of the Acceptable Flood Capacity
The ‘time base’ for the trial inflow hydrograph remains unaltered.

(b) The resultant flood is then routed through the storage to determine the maximum headwater
level in the reservoir.

(c) Steps (a) and (b) are repeated with new estimates of ‘k’ until

i.  for cases where the Acceptable Flood Capacity is determined by the Small Dam
Standard or the ‘Fall-back option: Where the maximum headwater level in the
storage just reaches the dam crest or some other level below the dam crest at which
failure of the dam would be likely®.

ii. for cases where the Acceptable Flood Capacity is determined by the Risk
Assessment Procedure: Where the risk profile just satisfies the limits of tolerability
and the ALARP criteria.

This proportion of the Acceptable Flood Capacity is taken to be the discharge capacity of the
existing dam.

8 Unless a dam embankment is specifically designed to be overtopped safely, the level at which failure is to be considered ‘likely” is to be no higher
than the level of the embankment crest, If defects are known to be present in embankment dams which could cause failure when the water level is
below the level of the embankment crest, this lower level is to be taken as the “maximum headwater level’. For dams assessed as being capable of
being safely overtopped, this level of overtopping can be taken into account when determining “maximum headwater level”. When considering the
combined impact of wind set-up and waves on top of high reservoir levels due to flooding, the Annual Exceedence Probability of the overall event is
to be the combined probability of the flood causing the headwater levels and the probability of the wind event generating the set-up and the waves.
Wind set-up and wave heights are to be determined using appropriate Australian wind data and the processes contained in US Department of the
Interior, Bureau of Reclamation, Freeboard Criteria and Guidelines jor Computing Freeboard Allowances for Storage Dams (USBR, 1981).
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Note that although consideration of the current consequences would be sufficient for this
assessment, it is strongly recommended that likely future downstream developments be taken into

account in assessing AFC.

The programming of any necessary dam safety upgrade works is to take into account, factors such
as the time necessary to complete the work and the time of year available to undertake the work so
as to minimise any additional risk to those living downstream.

Dam owners may choose to stage spillway upgrades to meet these timeframes, or to undertake all
required works to meet 100 per cent of the required spillway capacity in one stage.

Tranche Required minimum flood Date by which the required minimum flood
discharge capacity capacity is to be in place for existing dams
25% of AFC
1 or 1:500 AEP flood event These dams must be upgraded as soon as possible’
(whichever is the bigger flood)
50% of AFC
2 or 1:2000 AEP flood event 1 October 2015 %3
(whichever is the bigger flood)
75% of AFC 1 October 2025 **
4 100% of AFC 1 October 2035 >

Table 3: Schedule for Dam Safety Upgrades

Notes to Table

1. As a guide, it is expected that up to about five years may be required to complete a flood
discharge capacity upgrade for dams greater than 10 meters in height, and two years will be
required to complete a spillway upgrade for smaller dams. However, each case will be
considered on its own merits.

2. In each case the required discharge capacity will need to be reassessed just prior to the
undertaking of final spillway upgrade works to ensure that the required Acceptable Flood
Capacity has not changed and that the planned spillway capacity is still consistent with the
specified upgrade program.

3. The timing of the tranches 2, 3 and 4 will be confirmed once the Acceptable Flood Capacity,
and related, assessments have been completed for all or most of the known referable dams.
This is anticipated to occur by 1 July 2008.
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5 Glossary

Please note: This is a selected glossary only. Please refer to the Glossary in the various ANCOLD
Guidelines for a more comprehensive definition of all terms.

AEP - Annual Exceedance Probability — The probability that a particular flood value will be
exceeded in any one year.

AFC - Acceptable Flood Capacity - The overall flood discharge capacity required of a dam
determined in accordance with these guidelines including freeboard as relevant, which is required to
pass the critical duration storm event without causing failure of the dam.

ALARP — As Low As Reasonably Practicable principle, which states that risks, lower than the limit
of tolerability, are tolerable only if risk reduction is impracticable or ifits cost is grossly
disproportionate (depending on the level of risk) to the improvement gained.

ANCOLD - Australian National Committee on Large Dams

AR&R 99 — In the context of this paper it refers to *Australian Rainfall and Runoff, A guide to
Flood Estimation, Book VI, Estimation of Large to Extreme Floods’, 1999.

BoM - Commonwealth Bureau of Meteorology

CRCForge — Co-operative Research Centre Focussed Rainfall Growth Estimation — A regional
frequency analysis technique used to derive estimates of large to rare rainfall (see Section 3.5).

Critical Duration Design Flood Event — The design flood event having a duration which causes
the maximum discharge from a dam for a given Annual Exceedence Probability.

DCF - Dam Crest Flood — the flood event which, when routed through the storage with the storage
initially at Full Supply Level, results in still water in the storage, excluding wind and wave effects
which:

e for an embankment dam, is the lowest point of the embankment crest,

e for a concrete dam, is the level of the non-overflow section of the dam, excluding handrails
and parapets if they do not store water against them;

e for a concrete faced rockfill dam, is the lowest point of the crest structure or a point on a
wave wall if it is designed to take the corresponding water load.

Dam Break Flood — The flood event occurring as a consequence of dam failure.

Dam failure is the physical collapse of all or part of a dam or the uncontrolled release of any of its
contents.

Design Life — The useful life for which a structure is designed.

EAP — Emergency Action Plan (prepared and implemented in accordance with requirements of
Queensland Dam Safety Management Guidelines (NR&M, 2002a)

Failure Mode — A way that failure can occur, described by a means by which element or
component failures must occur to cause loss of the sub-system or system function.

Fall-back option — is the assessment methodology described in Section 3.2 of these guidelines.
Fatality rate - is the appropriate fatality rate in Graham’s loss of life formula (Graham, 1999).

FIA - Failure Impact Assessment undertaken and certified in accordance with the requirements of
the Water Act 2000 and NR&M'’s Guidelines for Failure Impact Assessment of Water Dams
(NR&M 2002b).

Flood Discharge Capacity — The capacity to discharge floods (in m3/Sec)
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Freeboard — The vertical distance between a stated water level and the top of the non-overflow
section of a dam. The part of the freeboard that relates to the flood surcharge is sometimes referred
to as the “wet freeboard”, and that above the flood surcharge, due to wind and other effects, is
sometimes referred to as the “dry freeboard”.

FSL — Full Supply Level — The level of the water surface when the water storage is at maximum
operating level, when not affected by flood.

Fuse plugs (and fuse gates) — Discharge elements designed to fail in a controlled fashion once a
design event has been triggered (see Section 3.1).

Graham’s Method — A method for estimating the loss of life due to dam failure (refer to Section
3.4)

Height (of dam) — means the measurement of the difference in level between the natural bed of the
watercourse at the downstream toe of the dam or, if the dam is not across a watercourse, between
the lowest elevation of the outside limit of the dam and the top of the dam.

Hydrograph - A graphical representation of a time-discharge curve of the unsteady flow of water.

Hazard Category — The potential incremental losses and damages directly attributable to the
failure of the dam.

Incremental PAR — refer to PAR.

Limits of Tolerability — A risk that society can tolerate so as to secure certain net benefits (refer to
Section 3.4)

LOL - Loss of Life - means the estimated loss of life in the event of a dam failure.

NRW — The Queensland Department of Natural Resources & Water (previously known as the
Department of Natural Resources & Mines or NR&M or the Department of Natural Resources,
Mines and Water or NRMW.

Qutlet Works — A combination of structures and equipment required for the safe operation and
control of water released from a reservoir to serve various purposes, e.g. regulate stream flow and
quality; provide irrigation, municipal, and/or industrial water.

PAR - Population at Risk — means the number of persons, calculated under the guidelines referred
to in 5.482 (1) (b) [of the Water Act 2000], whose safety will be at risk if the dam, or the proposed
dam after its construction, fails. Unless otherwise indicated, PAR is the ‘incremental PAR” due to
the failure event i.e. the difference in the PAR for the same event with dam failure relative to the
event without dam failure. When ‘Total PAR” is referred to, this is the total PAR inundated both
due to the natural flood event and the natural flood levels aggravated by the failure event.

PMP Design Flood — The flood resulting from the PMP uéing AEP neutral assumptions of
catchment conditions.
PMF - Probable Maximum Flood — The flood resulting from PMP, and where applicable snow

melt, coupled with the worst flood-producing catchment conditions that can be realistically
expected in the prevailing meteorological conditions.

PMP - Probable Maximum Precipitation — The theoretical greatest depth of precipitation for a
given duration that is physically possible over a particular catchment area, based on generalised

methods. ,
Probability of Occurrence — The probability that the risk (event) will occur.
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Referable Dam — A dam, or a proposed dam for which:
(a) a failure impact assessment is required to be carried out [under the Water Act 2000]; and

(b) the assessment states the dam has, or the proposed dam after its construction will have, a
category 1 or category 2 failure impact rating; and

(c) the chief executive has, under section 487 [of the Water Act 2000], accepted the assessment.
The following are not referable dams: '

(a) a dam containing, or a proposed dam that after its construction will contain, hazardous
waste.

(b) a weir, unless the weir has a variable flow control structure on the crest of the weir.
The following are not dams and cannot therefore be referable dams:

(a) arainwater tank;

(b) a water tank constructed of steel or concrete or a combination of steel and concrete;

(c) a water tank constructed of fibreglass, plastic or similar material.

Ring tank — A dam that has a catchment area that is less than 3 times its maximum surface area at
full supply level.

Risk Assessment Procedure — is the assessment methodology described in Section 3.4 of these
guidelines.

Risk Profile - The aggregated relationship between the consequences resulting from a range of
adverse events and their probability of occurrence (see Section 3.4).

RPEQ — A Registered Professional Engineer of Queensland as defined under the Queensland
Professional Engineers Act 2002.

Small Dams Standard — is the assessment methodology described in Section 3.2 of these
guidelines.

Societal Discount Rate — The discount rate used in determining the net present value (refer to
Appendix B)

Societal Risk — The risk of widespread or large scale detriment and multiple loss of life from the
realisation of a defined hazard. Refer also to the definition in ANCOLD Guidelines on Risk
Assessment (ANCOLD, 2003)

Spillway — A weir, channel, conduit, tunnel, gate or other structure, designed to permit discharges
from the reservoir when pondage levels rise above FSL; can include secondary, auxiliary,
emergency spillways or fuse plugs.

Spillway Design Flood — The flood event which can be routed through the dam (with appropriate
allowance for freeboard due to wind and wave effects) without any damage to individual sections of
the dam.

Sunny Day Failure - means a dam failure which is not significantly affected by a natural flood
occurring at the same time.

VYOSL - Value of Statistical Life

Welir - A barrier constructed across a watercourse below the banks of the watercourse that hinders
or obstructs the flow of water in the watercourse.
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Appendix A - Summary of Written Acceptable Flood Capacity
Assessment Requirements
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Summary of Written Acceptable Flood Capacity Assessment
Requirements

The Acceptable Flood Capacity Assessment must be certified by a registered professional engineer
as accurate and reasonable. The following information must be included in a written Acceptable

Flood Capacity Assessment report:
Executive Summary/introduction

A general description of the dam and the result of the Acceptable Flood Capacity Assessment
including:

e Name of dam;

e Location of dam (i.e. longitude and latitude);

e Real property description of the land on which the dam structure is located
e Photographs of the existing dam or dam site

e Name of the owner of dam (i.e. name of individual or company).

e Dam owner contact details (i.e. postal address, street address, phone number, facsimile,
email);

e Status of dam (i.e. existing or proposed dam or proposed work);

e Date dam construction completed to current arrangement;

e Development permit and water licence details (if any);

e Date last failure impact assessment accepted by the chief executive;
e The maximum population at risk;

o The failure impact assessment category for the dam;

e Type of dam (i.e. homogenous earthfill dam, zoned earth and rockfill dam, concrete dam or
other);

e Height and storage capacity of the dam;
e Dam capacity to Full Supply Level (in megalitres);
e Spillway description (Type & Dimensions);

o Spillway discharge rating curves and any applicable operational rules (for gated operations)
used in determining the AFC;

e Existing Flood Discharge Capacity for the dam at the dam crest level or a level with the
design freeboard;

e AEP of the Existing Flood Discharge Capacity
e Acceptable Flood Capacity (AFC) for the dam;

e Spillway Design Flood and, if it is less than the AFC, details as to how it was assessed and
the impacts of floods in excess of the Spillway Design Flood;

o Identified current flood discharge capacity as a percentage of AFC.
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The Acceptable Flood Capacity Assessment shall include a summary of the data on which the
assessment is based and the details of the methodology used (small dams standard/ fallback option

/risk assessment) including, but not limited to the following:
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Risk assessment

Small Dams Standard/Fallback

Option

e  Description of methodelogy for determining design rainfalls and
results;
e  Description of methodology for determining spillway capacity
floods and the results of routing the floods through the storage;
e  Description of methodology for assessing consequences of failure
e  Basis of the risk assessment process, methodology, parameter
values and uncertainties including documentation as to:
o Demonstrate the appropriateness of the assessment;
o How the risks were identified and assessed;
o What systems are applied to ensure the risks are properly
controlled?

Description of methodology for
determining design rainfalls and
consequent flood magnitudes;

Details of the operating procedures
adopted in determining the AFC;

Details of consequences of dam
failure for Sunny Day and Flood
failure conditions

PAR for each failure case
considered;

Interpolations.

Details of the review of the appropriateness and accuracy of the data (including the details of dam
break analyses for “Fallback Option™) must be also included in the assessment.

Note that although consideration of the current consequences would be sufficient for this
assessment, it is strongly recommended that all likely future downstream developments be taken

into account in assessing AFC.

Assessment

Details of the assessment including, but not limited to the following:

Existing Dams

Proposed dams

e  Dam Crest Flood (DCF) for the existing arrangement, with the
assigned Annual Exceedance Probability (AEP), to ANCOLD
Guidelines on Selection of Acceptable Flood Capacity for Dams,
Appendix 1.

e  For dams with hazard category of Extfreme or High A, PMF, based
on Book VI, ARR (Nathan & Weinmann, 1999) procedures, with
FSL the pre-flood reservoir condition, and including information
on the assigned values for all influencing parameters such as
temporal and spatial patterns and losses.

o  For dams with hazard category of High B or High C, ‘PMP Design
flood’ based on Book VI procedures with the reservoir at FSL at
the start of the flood event or sequence of flood events.

e The assessed hazard category, and potential consequences, noting
any changes to potential consequences since the previous review
report-both total and incremental consequences are to be reported
including the potential for loss of life.

Assessment of the allowance for freeboard with reasons

e Note of any changes to dam management, operating rules,
conditions and surveillance procedures since the previous review
report.

e Information on EAPs in place.

Identified hydrologic deficiencies including assessment against
Guideline criteria
Estimated risks of failure and assessment of their tolerability.

e  Capacity to accommodate future climate change (i.e. what is in

reserve?)

Assessed hazard category and
consequences — total and
incremental - are to be reported
including the potential for loss of
life.

Hydrologic assessment against
deterministic criteria. (needs further
definition)

DCF and PMF and/or PMP Design
flood, as for review of existing
dams, and appropriate.

Proposals for freeboard provisions
with reasons for the nominated
freeboard.

Proposals, including assessed risks,
for flood management during
construction

Proposed dam management
operating rules, conditions and
surveillance procedures.
Provisions, if any, for future
climate change.
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Risk reduction proposals for existing dams (following the completion of an
assessment for the dam)

Risk reduction measures only need to be considered as part of the risk assessment process when
considering whether ALARP has been satisfied.

Risk reduction options considered and comparative assessments against existing
arrangement.

Proposed DCF, PMF and/or PMP Design Flood, with assigned AEP, as appropriate for each
of the options considered.

Assessed hazard category and potential dam failure consequences, after implementation of
risk reduction measures.

Details of any structural measures to be relied on for risk reduction including changes to
spillways or dam embankments etc.

Details of any proposed non-structural measures to be relied on for risk reduction including
changes to dam management, operating rules and flood warning systems, conditions and
surveillance procedures.

Proposed freeboard provisions and basis for these for each of the options considered.

Proposals, including assessed risks, for flood management and construction management
during construction.

Interim EAPs, both during planning and during construction.

Registered Professional Engineer details.

The Acceptable Flood Capacity Assessment is to incorporate a certification from a Registered
Professional Engineer (RPEQ). This certification shall include:

Name of the certifying RPEQ.
Registration number.

Contact details (including postal address, street address, telephone number, facsimile, email
as appropriate).

A statement that this AFC assessment is reasonable and accurate and has been done in
accordance with the NRW Guidelines on Acceptable Flood Capacity for Dams;

Signature of RPEQ.
Date.
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Appendix B - Methodology for Demonstrating Compliance with
ALARP.
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Methodology for demonstrating compliance with ALARP.

The ALARP principle requires that risks should be ‘as low as reasonably practicable’. The
methodology for demonstrating risks are ALARP is to be applied to all assessments where the “risk
assessment procedure” is used for determining Acceptable Flood Capacity.

This requirement is to reduce risks to life to the point where further risk reduction is impracticable
or requires action that is grossly disproportionate in time, cost, trouble and effort to the reduction in
risk achieved. This principle forms the balance between equity and efficiency, with the balance
deliberately skewed in favour of equity.

To decide whether risks are ALARP, it is necessary to consider the possibilities for further risk
reduction beyond the limits of tolerability and their relative ease or difficulty (the sacrifice) of
implementing them and to balance these against the benefits of implementing them. To demonstrate
this, for the purposes of these guidelines, it is necessary to formulate risk reduction options and to
prepare concepts and realistic cost estimates to undertake the risk reduction measures.

Each case will depend on the circumstances of the dam under consideration, but further risk
reduction measures considered should not only include major modifications to the dam structure but
should also include modifications or additions of individual pieces of equipment and/or components
of individual structures where such measures are likely to have a significant impact on the overall
risk of dam failure. In assessing the costs of these further risk reduction measures, only the
incremental costs associated with risk reductions beyond the limit of tolerability should be
considered’.

By undertaking the activities detailed in these guidelines and incorporating the outcomes in their
decision recommendations, the analysts can assist the decision-maker, who has to make the final
judgement that risks are ALARP.

A particular owner’s ability or inability to afford a risk reduction measure — that is, the owner’s
financial circumstances - is not a consideration in deciding whether life safety risks are ALARP.

The methodology outlined below presents a cost-benefit framework for determining whether the
ALARP upgrade improvements are required. This methodology assumes that a number of
engineering calculations have already been performed to determine the probability of a flood event
or other hazard (e.g. seismic, wind, piping) causing dam failure based on the probability of the
event over the life of the dam and the expected loss of life during the event. The answers to these
calculations are then applied to the methodology presented below.

A range of potential ALARP spillway capacity upgrades (including any necessary structural
upgrades to accommodate additional headwaters and flows) should be considered in the assessment.
The levels of these upgrades must then be used to develop a cost benefit curve for the spillway
upgrade options, so that the point at which costs equal benefits can be identified. This optimal
ALARP upgrade standard should then be compared with and plotted on the same graph as the limit
of tolerability to demonstrate the upgrade point with which dam owners are required to comply.

The methodology requires the probable loss of life due to dam failure' and probable property
damage over the life of the dam due to dam failure to be determined, for both the project that just
satisfies the tolerable risk criteria without consideration of ALARP'' and a range of further potential
ALARP spillway upgrades.

The probability of loss of life due to dam failure over the dam’s life is calculated by examining the

® Where the overall dam upgrade project is to proceed as one overall project, the project costs associated with an ALARP component of the project
should only include that proportion of the overall establishment costs associated with the upgrade of the works beyond the ‘tolerable limit’.

10 Note that probability of expected loss of life due to dam failure over the life of the dam may also be expressed as the probability of death and dam
failure occurring at the same time.

' The minimum tolerable spillway standard prior to the consideration of ALARP is the spillway capacity which just allows the risk profile to meet
the limit of tolerability criteria.
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population at risk, the fatality rate'” and the probability of dam failure during a flood event (or the
flood event plus a proportional increase in discharge capacity equal to the level of ALARP upgrade
being examined) over the nominated design life of the dam" for the particular catchment. The
probability of expected loss of property due to dam failure over the dam’s life is calculated by
examining the property at risk, the expected damage during a flood event and the probability of dam
failure during that flood event (or the flood event plus a proportional increase in discharge capacity
equal to the level of ALARP upgrade being examined).

The first calculation in the methodology should be applied to the dam arrangement that just satisfies
the tolerable risk criteria without consideration of ALARP, as follows:

E(LOL gamure) = [2 (Fi x PAR)] x P(FE)
which simplifies to:
E(LOL gam i) = E(LOL) x P(FE)

Where:

E(LOL gam 1) = total expected LOL over the life of the dam.

E(LOL) = expected total LOL during a failure event;

Fi= fatality rate for each separate community,(i), in the particular catchment (This rate should be
calculated for each community as some communities may be subject to different levels of flood
severity and different flood vulnerabilities);

PAR; = total PAR in each separate community during the failure event corresponding to the fatality rate F; in
the particular catchment;

P(FE) = probability of dam failure during a flood, seismic or other event over the life of the dam;

The calculation is also applied separately to the proposed ALARP upgrade standard. That is:
E(LOL gamme)™ = [X (Fi* X PAR)] x P(FE)*

which simplifies to:
E(LOL gamure)™ = E(LOL)* x P(FE)*

Where:

E(LOL gam jire)* = total expected LOL over the life of the ALARP upgraded dam.

E(LOL)* = expected total LOL during a failure event at the ALARP upgraded dam;

F*= fatality rate at ALARP upgraded dam for each separate community, (7), in the particular catchment
(note that this is necessary as some individual communities comprising the PAR may be subject to
different levels of flood severity and different flood vulnerabilities);

PAR;*= total PAR in each separate community during the failure event corresponding to the fatality rate F;*
in the particular catchment;

P(FE)* = probability of dam failure due to a nominated flood, seismic or other event greater than the
minimum tolerable spillway standard over the life of the ALARP enhanced dam;

Once the expected loss of life is determined based on a dam complying with the tolerable risk level
and the various levels of ALARP upgrade, the incremental reduction in the probability of loss of
life from dam failure as a result of the ALARP upgrade being performed may be calculated. This
requires the difference in the total expected loss of life calculated in the first step to be calculated,
as follows:

E(LOL gam #e)ncremental = E (LOL darn i) = E(LOL gam o)™
Where:

E(LOL gam tte) incrementas = incremental reduction in total expected LOL over the life of the dam due to the
ALARP upgrade being performed

12 The “fatality rate” is the appropriate fatality rate in Graham’s loss of life formula (Graham, 1999) assuming ‘no warning time” unless a strong case
to the contrary is made.
13 Tq be taken as 150 years from the completion of the spillway upgrade.
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Similarly, the expected property damage can be considered by determining the incremental flood
damage due to the failure of the dam during an event and the changes to the operations and
maintenance costs due to the upgrade.

E(Damages gam ie) incrementas = E(Damages gam ire) — E(Damages gam ie)”

Where:
E(Damages gam fie)incrementar = Incremental damages due to the dam failure event
E(Damages gam i) = the expected total damages resulting from the event without dam failure

E(Damages gam i) * = the expected total damages resulting from the event with dam failure

The expected damages are to be based on the NRW Guidance on the Assessment of Tangible Flood
Damages (NR&M 2002c¢).

This incremental reduction in the estimated loss of life over the life of the dam, attributable to the
ALARP upgrade being performed is then used to determine the expected total benefit (£(7TB,))
resulting from the ALARP upgrade. This is done by multiplying the VOSL by the incremental
reduction in the estimated over the life of the dam due to the ALARP upgrade being performed, as
shown below.

E(TBJ = E(LOL damlife)fncrementalx VOSL

It is presumed that the expected total benefit will be achieved in the year the upgrade is completed
(ie, time = t). This is the case as the reduction in the probability of dam failure as a result of an
increase in the level of AEP flood event that the upgraded dam can endure, will occur in the year
that the upgrade work is completed. This benefit is not accrued in prior or subsequent years, as the
timing of the total benefit is taken to align with the reduction in risk and the completion of work.

A societal discount rate of 6%, as noted in Queensland Treasury Guidelines (Qld Treasury, 2000
and QId Treasury 1997) is to be adopted when determining the net present value of cash flows. The
expected total cost of the upgrade should also be ascertained in current year dollars using the same
societal discount rate. This will necessarily require the dam owner to consider the timing of cash
flows associated with the upgrade and apply a similar 6% discount rate. The discounting
calculations are presented below.

E(Tﬁo) = EB) /(1+r)

and
E(TCy) = [E(C)/ (1+r)] + [E(Cpy)/ (148)'] + [E(C5) / (1+0)7] +..+ [ECri) / (1+1)"]
Where:

t = societal discount rate

t = the time period in which the benefit will be received and the costs will be incurred
E(TBg) = expected total benefit in current year dollars

E(TC,) = expected total cost in current year dollars

These expected total benefits and costs may then be compared to establish if the ALARP upgrade is
likely to produce total benefits in excess of total costs (ie, a cost benefit ratio of less than unity). If
the net benefit is positive then the project should go ahead. The cost- benefit decision calculation is
presented below:

I E(TCy) / E(TBy) < 1 = ALARP spillway upgrade required
E(TC,) / E(TBy) > 1 = ALARP spillway upgrade not required
This calculation illustrates that where the analysis produces a cost to benefit ratio of less than or
equal to one (ie, benefits at least match the costs), then the ALARP upgrade would be required. An
example of how this methodology should be applied appears in the example presented below.
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Through this process, the cost benefit curve can be plotted so that the appropriate level of dam
upgrade may be identified.

From a social economic perspective, the appropriate level of upgrade beyond the limit of
tolerability would be where the marginal benefits of the total spillway upgrade equal the marginal
costs of the total spillway upgrade. This is the point at which total net benefits are maximised. This
point may be determined by graphing the cost benefit curve, of total expected benefits against the
relative increase in flood discharge capacity based on the calculations performed for the range of
ALARP spillway upgrades.

When relying on ‘risk assessment’, dam owners are required to undertake upgrades at least to the
‘tolerable risk’ line. The extent to which the spillway needs to be further upgraded depends on
whether the point at which the total benefits equal the total costs lies beyond the limit of tolerability
or not.

ALARP upgrade options to be considered

There are a wide range of potential upgrade options to be considered as part of the upgrade process
to reduce the risks below the tolerable risk level. Such options that might be considered include (but
may not be limited to):

e Widening or deepening an existing spillway

e The addition of spillway gates or some other flow control structure

e Modifying the operating systems/rules for the structure so that risk of failure is reduced

e Structural modifications to the dam to enable it to safely pass dvertopping flows

e Additions/modifications to dam embankments and foundations to reduce the risk of failure

e The addition of additional spillways such as higher level auxiliary spillways or fuse plug
spillways

e - Raising or modifying non-overflow dam sections to reduce the risk of failure
¢ Diversion of some of the catchment around the dam

e A combination of any or all of the above.

The required accuracy of the necessary estimates for these options will be dependent on the
sensitivity of the outcome. The accuracy need not be high where the result is clear-cut one way or
the other. '

The actual ALARP upgrade options to be considered in-each particular case will be dependent on
the circumstances at each individual dam and advice may need to be sought from an RPEQ
experienced in dam engineering. Non-structural options can only be considered if it can be clearly
demonstrated that such options can be relied on in the long term and are under some degree of
control by the dam owner. '
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Example

An example of the ALARP methodology is provided below to illustrate the practical application of
calculating the life benefits achieved by upgrading the size/capacity of a spillway by 10% beyond
the [imit of tolerability standard. The assumptions made below are presumed to have been provided
through engineering studies and calculations

Figure B1 - Example of Demonstrating Compliance with ALARP

- 7/
7/
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Cost-Benefit ratio > 1.0
ALARP indicates there is NO need to
further increase spillway capacity

3.5
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Cost Benefit Ratio

Assumptions:
P(FE) = 0.04878 (= probability of a 1 in 3000 year AEP event occurring over a 150 year life of the
dam)
P(FE)* = 0.02107 (= probability of a 1 in 7045 year AEP event [equivalent to a 10% increase in
spillway capacity] occurring over a 150 year life of a dam
F =0.15 (for medium severity flooding where houses would be damaged during flood events)
PAR =10 (obtained from Failure Impact Assessment studies)

VOSL = $5m AUD (2004 dollars)"
r=606%
t = 5 (ie, upgrade will be completed in year 5)
E(TC) = $250,000 (ie, expected total cost of ALARP upgrade over five years as follows:
year 1: 5%; year 2: 5%; year 3: 15%; year 4: 35%; year 5: 40%)
Probability of death given dam failure

Under tolerable safety standard
E(LOL gamuwe) = [ (Fix PAR) + (Fi x PAR)) + (Fm x PARR)] x P(FE)
=[0.15 x 10] x 0.04878 =0.07317

After ALARP spillway improvement
E(LOL gempe)*™ = [ (F& X PAR) + (F* x PARY) + (Fn* x PAR)] x P(FE)*
=[0.15x 10] x 0.02107 = 0.03160

* Assumed based on a figure within the strong to very strong ANCOLD justification range for risks just above the broadly acceptable risk.
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Incremental reduction in probability of death given dam failure

Incremental E(LOL dam p,'fe) = E(LOL dam jffe) - E(LOL dam.life)*
= 0.07317 - 0.03160 = 0.04157

Expected Benefit of ALARP spillway upgrade
In year 5:

E(B¢) = Incremental E(LOL 4o i) x VOSL
E(Bs) = 0.04157 x $5,000,000 = $207,850

At time zero:
E(Bo) = E(By) /(1+‘r)t= $207,850/ 1.06°= $155,990

Expected indexed Cost of ALARP spiltway upgrade at time zero
E(Cy) = [E(C)/ (1+r)] + [E(Ce)/ (I41)"] + [E(Cwp) / (1+r)*] +..+ [ECi) / (1+1)"]
=$100,000 / 1.06” + $87,500/1.06" + $37,500/1.06° + $12,500/1.06* + $12,500/1.06
=$198,500

Cost-Benefit Analysis
E(Cy) / E(By) = $198,500 / $155,900 = 1.27

In this example, for this potential project, as the costs of undertaking the additional upgrade
outweigh the benefits, the dam owner would not be required to increase the minimum safety of the
spillway by 10% above the tolerable limit to sustain a larger AEP flood event. Had the benefits
outweighed the costs however, the upgrade would have been required.

Such cost -benefit assessments should be undertaken for a range of upgrades beyond the limit of
tolerability, so that the optimal level of ALARP upgrade could be identified. If this was done and a
cost-benefit curve of the type shown in the Figure B1 for ‘Project Type A’ might result.

To achieve compliance with the minimum safety standard, dam owners are required to undertake
upgrades until the optimal upgrade point is reached (being the point at which benefits equal costs).
Thus, for the Project Type A example, where no point is below a Cost-Benefit ratio of 1.0, no
further upgrade would be required to satisfy ALARP. However, if a cost-benefit curve like ‘Project
Type B’ resulted, a additional 21% upgrade would be required in order to satisfy ALARP.
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Appendix C - Methodology for Interpolating Required AEP
within a particular Hazard Category using Fallback Procedure

Guidelines on Acceptable Flood Capacity for Dams 34



S0Q.002.001.0385

Methodology for Interpolating Required AEP within a particular Hazard
Category using Fallback Procedure

The following methodology can be applied for interpolating the required AEP of the Acceptable
Flood Capacity within a specific Hazard Category for the Fallback procedure.

The following interpolation procedure is to be applied within any ‘Severity of Damage and Loss’
and ‘Population at Risk’ cell of Table 2:

(a) Once the consequences of failure (level of damage) and the PAR have been assessed using
the provisions of Section 3.3, determine the appropriate Hazard Category and determine the
Annual Exceedence Probabilities (AEPs) to be applied at each of the points A, B, C and D
using the AEPs set out in Table 2. (Note the points A, B, C and D are not to be confused

with the hazard category in Table 2)

Level of
Damages
A e L
A B
PAR' Hazard
y Category
L/ o

(b) Determine the ‘x’ and “y’ coordinates for the most critical failure case.
x = the relative severity of damage and loss relative to the boundaries of the damage scale

y = the log of the PAR

Where ‘x* and ‘y’ are calculated as follows:
x = [logio(Damage)-logio (Damage @ A)]/[logio (Damage @ B)-Logio (Damaged @ A)]
y = logio(PAR/10)

Where the values of damages at A/D and B/C have been interpolated from the ranges of
damages contained in ANCOLD 2000b for:

1.
2,
3.
4.

Estimated Costs
Service and Business relating to the Dam
Social

Natural Environment

With the lowest AEP selected corresponding to the worst combination of ‘x’ and "y’ values
being adopted.

Note for ‘Major’ levels of damage, the maximum value of the ‘x’ coordinate shall be taken
to correspond to twice the level of damages at the boundary between ‘medium’ and ‘major’.

(¢) Using the following relationship, determine for each combination of ‘PAR’ and ‘Level of
Damages’ the required AEP of the design flood and select the smallest AEP as the required

AEP of the AFC.
Log(AEP)= a;+ a2 x+ o3y + o4 Xy
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Where

a; = the log (AEP) of the design flood at point A

o = the log (AEP) of design flood at point B — o

o3 = the log (AEP) of design flood at point D — a4

o4 = the log (AEP) of design flood at point C — oty — oy — .03

By way of example for the case of

® aPAR of 29 and serious damage or destruction of 10 houses producing a ‘Medium’ level of
residential damages”.

e A catchment area of less than 100km?

Because the catchment area is less than 100 km?, Table 2 indicates the notional AEP of the Probable
Maximum Precipitation is 1.0x10-7 and the Hazard Category is ‘High C’.

(J\ Medium (]\
10* A B) 10*

-__>X

PAR l High C
10 to 100

D C

S

10°® PMP OR 10°

Point ‘A’ corresponds to a PAR of 10 and, from Appendix D of ANCOLD Guidelines on
Assessment of Consequences of Dam Failure (ANCOLD, 2000b), a level of damages equivalent to
the destruction of four houses.

Point ‘B’ corresponds to a PAR of 10 and a level of damages equivalent to the destruction of forty-
nine houses.

Point ‘C’ corresponds to a PAR of 100 and a level of damages equivalent to the destruction of forty-
nine houses.

Point ‘D’ corresponds to a PAR of 100 and a level of damages equivalent to the destruction of four
houses.

From Table 2 of this Guideline, the AEP of the AFC at point ‘A’ and ‘B’ is 1.0x10-4 and the AEP
of the AFC at points ‘C” and ‘D’ is the probability of the PMP or 1.0x10-5 (whichever is greater) i.e
1.0x10-5.

Thus ...

At point A y =log(10) = 1, x = 0, required AEP = 1.0x10™
At point B y =log(10) =1, x = 1, required AEP = 1.0x10*
At point C y =1og(100) = 2, x = 1, required AEP = 1.0x107
At point D y = log(100) = 2, x = 0, required AEP = 1.0x10°

At the point of interest x = (Iog 10-log 4)/(log 49- log 4) = 0.366
y = log16(29/10) = 0.4624
a; = logo(1.0x107%) = -4

13 Under the ANCOLD Guidelines on the Assessment of Consequences of Dam failure (ANCOLD 2000b) a ‘Medium” level of residential damages
corresponds to ‘Destroy 4 to 49 houses or damage to a number’.
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02 =logo(1.0x10*) - oy =-4 (-4)=0
03 =log;e(1.0x10") - 0y = -5 — (-4) = -1
s =1og0(1.0x10%) - gy — @y~ 03=-5— (-4) — (-1) =0 = 0
Which gives a required AEP of the Acceptable Flood Capacity of
Log(AEP)= o)+ ay x t o3y + oy Xy
=-4+0%x-1y+0*xy
=-4-1%0.4624 = -4.4624
Therefore the required AEP is 1x 107 =3 45 x 107
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Guidelines for Failure Impact Assessment of Water Dams

1. Introduction

There is community concern regarding the potential for medium to large dams, including ring tanks and some weirs, to fail and
threaten lives. In the past dam safety has been regulated by the Waler Resources Act 1989 and then superseded by the Water
Act 2000.

New legislation, the Water Supply (Safety and Reliability) Act 2008 (the Act), which supersedes provisions of the Water Act,
received assent on 21 May 2008. The dam safety provisions of the Act commenced on 1 July 2008.

The Act details the provisions for referable dams and the process for determining whether a dam is referable or not. Dam
owners need to check whether their dam is subject to this legislation. The Act requires owners of particular dams to assess the
impacts of dam failure on the safety of people living downstream of the dam, by way of a dam failure impact assessment, to
determine whether the dam is a referable dam. The new legislation also provides for regular ongoing assessment of the
potential threat to people from unexpected flooding caused by a failure of one of these dams.

These guidelines are prepared pursuant to s. 342 of the Act for failure impact assessment of water storage dams and issued by
the chief executive of the Department of Environment and Resource Management (DERM). The Act can be accessed on the
internet at <www.legislation.qld.gov.au>.

This version of the guidelines are a simple update of the April 2002 guidelines updating the name of the department and the
new legislation references. There are no fundamental changes to the basic failure impact assessment process methodology in
this updated version of the guidelines.

1.1 Dam safety
Under the Act, the chief executive of DERM is responsible for the regulation of referable dams in Queensland.
The chief executive becomes involved in the assessment of applications for development permits that seek approvals fo:

e  build new referable dams or

e  carry out operational works on existing referable dams that will increase the storage capacity of those dams by more
than 10 per cent.

The chief executive has the power under the Sustainable Planning Act 2009 (s. 244) to impose conditions relating to dam
safety on development permits which approve the above dams and works. The development permit is attached to the land
where the referable dam is located and binds the owner, future purchasers and any occupier of the land.

The chief executive also has the power under the Act to impose safety conditions on existing referable dams. The chief
executive can modify these conditions if the chief executive believes that the changes are in the interests of dam safety. Safety
conditions are taken to form part of a development permit for the dam and can be imposed regardless of whether the dam
owner already has a development permit for the dam. They attach to the land where the dam is located and bind the owner,

future purchasers and any occupier of the land.

The chief executive can also give directions to take stated action to an owner or operator of a referable dam by issuing a
written notice. Such a notice will only be issued if:

e there is a danger of the dam failing and
e action is necessary to prevent or minimise the impact of the failure.

These notices also attach to the land where the referable dam is located, binding the owner of the land at the time it is issued
and any future owners.

1.2 Guidelines—aims

The Guidelines for Failure Impact Assessment of Water Dams and the Queensland Dam Safety Management Guidelines for
referable dams have been developed to help owners comply with the Act and dam safety conditions for referable dams (these
include both conditions relating to dam safety imposed on development permits and safety conditions imposed under the Act).

The Guidelines for Failure Impact Assessment of Water Dams provide information about:
e referable dams
e failure impact ratings
e failure impact assessment and how it is done

s certification of a failure impact assessment




Guidelines for Failure Impact Assessment of Water Dams

S0Q.002.001.0393

°

More information on changes to the legislation and dam safety generally can be found in the Queensland Dam Safety

lodging a failure impact assessment for an existing dam

lodging a failure impact assessment for a new or proposed dam

lodging a failure impact assessment for works on an existing dam

timing requirements for undertaking failure impact assessments

processes for accepting, rejecting or reviewing a dam failure impact assessment

responsibilities, penalties and provisions for appeals.

Management Guidelines.

For further information on this guideline or the information outlined above, please contact:

Dam Safety
Office of the Water Supply Regulator
Department of Environment and Resource Management

Ph: (07) 3224 7215

<www.derm.qld.gov.au>
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2. Overview—Requirements of the legislation

2.1 Whatis a dam failure?

A dam is considered to have failed when:
e apart or all of the dam physically collapses, for example, when:
o the earth wall slumps
o part of the wall erodes when overtopped
o foundation weakness removes a section of a concrete dam wall.
or
e there is an uncontrolled release of any of the contents from the dam, for example, when:
o a gate or valve fails

o an outlet pipe breaks.

2.2 What is a failure impact assessment?

A failure impact assessment of a water storage dam is the process used under the Act to determine the number of people whose
safety could be at risk should a dam fail (population at risk). The results of the assessment are used to determine:

e whether a dam is referable and

e the failure impact rating of a dam.

2.3 What is a failure impact rating?
A failure impact rating is a measure of the population at risk should a dam fail. There are two categories:

e  Category 1— between two to 100 people at risk by the dam failing. All category 1 dams are referable dams under the
Act.

e Category 2—more than 100 people at risk by the dam failing. All category 2 dams are referable dams under the Act.

If less than two people are at risk by the dam failing then the dam is not given a failure impact rating and is not referable under
the Act.

The chief executive imposes dam safety conditions on referable dams based partly on the failure impact rating. Dam safety
conditions can be imposed either when a development permit relating to a referable dam is granted or, after the dam has been
constructed (as safety conditions under the Act, which are taken to form part of a development permit for the dam).

2.4 Who certifies a failure impact assessment as complete and accurate?

A failure impact assessment must be certified by a registered professional engineer, which is a person, company or unit
registered under the Professional Engineers Act 2002. He or she is responsible for certifying, as specified in these guidelines,
the:

s accuracy and content of a dam failure impact assessment
e adequacy and accuracy of the modelling used to calculate the population at risk
o accuracy of the assessed population at risk and other matters.
An assessment cannot be certified by an engineer who is:
e the owner of the dam being assessed or
e  an employee of the owner of the dam or
e the operator of the dam or

e an employee of the operator of the dam.
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2.5 How do you failure impact assess a dam?

An assessment can be done using one of the following methods:

2.5.1 Simplified assessment

This might typically be used when the flow of water proceeds down well-defined channels and when there is little doubt
regarding the level of population at risk. For example, it might be used when:

e the dam is large and located upstream from a major urban population and where it is clear that more than 100 people
would suffer the impact of dam failure (that is, the dam would have a category 2 failure impact rating) or

o the dam is small and there are no people at risk should the dam fail (that is, the dam would not be a referable dam).

2.5.2 Comprehensive assessment

This might be used when the flow of water proceeds down well-defined channels and when there is some uncertainty in
estimates of the population at risk.

This is a detailed assessment and must include a dam break analysis for a range of dam failure scenarios such as overtopping,
sabotage, seeping and piping failure.

A dam owner may choose to commission a comprehensive assessment even though a simplified assessment could be
acceptable under these guidelines. However, the owner must undertake a comprehensive assessment if the registered
professional engineer is:

e uncertain that the dam will have a category 1 or 2 failure impact rating and the owner wishes to justify the lower
category 1 failure impact rating or

e uncertain that the dam will have a category 1 failure impact rating, or it is not a referable dam, and the owner wishes
to justify the dam not being referable.

2.5.3 Two-dimensional flow analysis

This form of assessment might need to be used if the population at risk is situated close to a possible dam breach(es)
location(s) and there is a risk that the population will be inundated by water from the dam before it concentrates in downstream
channels. This method is likely to be needed for ring tanks.

2.6 Dol need to undertake a failure impact assessment to obtain a failure
impact rating?
See Chart 1 (page 9).
Yes, if you are the owner of a dam that is not already assigned a category 2 failure impact rating and the dam:
e exceeds, or will after its construction, exceed the height and storage criteria specified in the Act (refer to 2.7) or

e is under notice from the chief executive to undertake a failure impact assessment of the dam (s. 343(5) of the Act).
Notices will only be issued if the chief executive reasonably believes the dam will be given a category 1 or category 2
failure impact rating.

The failure impact assessment will be due:
e if the dam exceeds, or will after its construction, exceed the height and storage criteria specified in the Act:
o ifthe dam has not already been assigned a category rating, it is due now

o ifthe dam has already been assigned a category 1 rating, it will be due within the period stated in the notice
of the acceptance of the previous failure impact assessment.

e [fthe dam is subject to a notice from the chief executive to undertake a failure impact assessment, by the due date
stated in the notice.

2.7 Does my dam exceed the height and storage criteria specified in the
Act?
Yes, if your dam is, or after construction will be:

e more than eight metres in height with a storage capacity of more than 500 megalitres or

4



S0Q.002.001.0396

Guidelines for Failure Impact Assessment of Water Dams

e more than eight metres in height with a storage capacity of more than 250 megalitres and a catchment area that is,
more than three times its maximum surface area at full supply level.

2.8 Do all dams that exceed the height and storage criteria specified in the
Act require a failure impact assessment?
See Chart 1 (page 9).
Yes, unless it is:
e  adam which has already been assigned a category 2 failure impact rating or
¢ adam which contains hazardous waste or
e g proposed dam which will contain hazardous waste or

e aweir that does not have a variable flow control structure on its crest.

2.9 Dol need to undertake a failure impact assessment if | want to
increase the storage capacity of my dam?
Yes, if either:

e you are the owner of an existing referable dam and

e  you want to carry out operational work that will increase the storage capacity of that dam by more than 10 per cent
and

e  your existing development permit for the dam does not authorise the carrying out of those works
or if:

e the dam did not previously exceed the height and storage criteria specified in the Act (refer section 2.7) and the
increase in dam size means that the dam will exceed the criteria.

2.10 What if | receive a notice from the chief executive to undertake a failure
impact assessment?

You must comply with the notice.

The chief executive can issue a notice requiring the owner of an existing dam, or a dam being constructed, to undertake a
failure impact assessment (s. 343(5)). Notices will only be issued:

e for dams that do not meet the height and storage criteria specified in the Act (refer section 2.7) if the chief executive
reasonably believes the dam will be given a category 1 or category 2 failure impact rating

e for dams that meet the height and storage criteria specified in the Act (refer section 2.7) if the chief executive
reasonably believes the dam will be given a different rating category to that it was previously given and the
reassessment under s. 345 of the Act is not yet due.

2.11 Who pays for the failure impact assessments?

See also Responsibilities 3.1
The owner of the dam must pay the cost of the failure impact assessment unless:
e the dam does not meet the size criteria in s. 343(1) of the Act and
o the assessment is undertaken in response to a notice(s. 343(5) of the Act) from the chief executive and
e the resultant assessment is accepted by the chief executive and
e in that assessment the dam is not given a failure impact rating and is therefore not a referable dam.
If applicable the chief executive will pay the reasonable costs of:
e  preparing the assessment
e certifying the assessment

e any review of the assessment that occurs under s. 351 of the Act.

8
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2.12 Who submits the failure impact assessment?
See Chart 1 (page 9) and Chart 2 (page 10)

The owner of the dam.

The owner must submit a failure impact assessment that has been certified by a registered professional engineer. The failure
impact assessment must be carried out in accordance with these guidelines and clearly detail how the assessment was

undertaken and justify the conclusion.

The failure impact assessment is then submitted to the chief executive of DERM for acceptance.

2.13 When must | submit my failure impact assessment if | plan to construct
a new dam that exceeds the height and storage criteria specified in the Act?

See Chart 1 (page 9) and Responsibilities 3.4.
Prior to a development permit being submitted for approval.

You must ensure the failure impact assessment is completed, and accepted by the chief executive, before the development
application is submitted to the assessment manager. The development application must be accompanied by a copy of the
information notice accepting the failure impact assessment.

2.14 When must | submit my failure impact assessment if | plan to carry out
works that will increase the storage capacity of my referable dam by more
than 10 per cent?

e You must ensure the failure impact assessment is completed, and accepted by the chief executive, before work begins.

e You must also obtain a development permit approving the works before commencing, and supply evidence of the
accepted failure impact assessment with the application for the development permit.

e In some cases, the Act will also require the chief executive to give written consent (as the water manager under the
Act) to the development application being made. Consent will be required in cases where a water entitlement is
required to operate the dam. The entitlement could be a water allocation, an interim water allocation or a water
licence.

2.15 How often do | need to undertake a failure impact assessment once |
have my failure impact rating?
See Chart 1 (page 9).

The notice issued by the chief executive accepting the FIA will state the period within which the owner must have another
failure impact assessment carried out. The period must be at least five years if your dam:

e has a category 1 failure impact rating or

e isnot given a failure impact rating in a dam failure impact assessment accepted by the chief executive, but your dam
exceeds the specified height and storage criteria outlined in the Act (refer to 2.7).

Each five-year period runs from the date the last assessment was accepted by the chief executive.

For dams deemed to have a failure impact rating of Category 1 under the Water Regulation 2002, the first reassessment of the
failure impact assessment was due on 20 April 2007.

A further dam failure impact assessment will also be required if your dam is a referable dam and you want to carry out
operational work that will increase the storage capacity of the dam by more than 10 per cent and the existing development

permit for the dam does not authorise the carrying out of those works. This further assessment is required because of the
application for the development permit for the works to be carried out must be supported by evidence the chief executive has

accepted a dam failure impact assessment for the dam.

A further dam failure impact assessment will also be required if you are given a notice by the chief executive to have your dam
failure impact assessed (s. 343(5)).

Further dam failure impact assessments are not required if:

e  your dam has a category 2 failure impact rating as it is considered unlikely that such a dam would be given a lower
rating if reassessed
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e the chief executive issued you with a notice under s. 343(5) to have your dam failure impact assessed, the dam failure
impact assessment is accepted by the chief executive, the dam is assessed as not having a category 1 or category 2
failure impact rating (that is, it is not a referable dam), and the dam does not meet the specified height and storage
criteria outlined in the Act.

2.16 When must | submit my failure impact assessment if | receive a notice
from the chief executive requiring me to undertake a dam failure impact
assessment?

The notice you receive will state the date when the failure impact assessment must be submitted.

2.17 What details must be included in the written failure impact
assessment?
See Section 5 on page 35 for a complete list.
However in general the assessment must include:
e general information (for example, name of owner, operator, address, geographical location etc.)
e catchment area details
e dam description
e data and analysis
e results of failure impact assessment (include detailed discussion)

e registered professional engineer’s written certification.

2.18 What happens to my failure impact assessment once it is submitted?
See Chart 2 (page 10) and Responsibilities 3.3.
The chief executive of DERM can:

e accept a failure impact assessment or
e reject a failure impact assessment or
e  require a review of a failure impact assessment.
A failure impact assessment may be rejected or a review of it may be required if it is:
e not completed in accordance with these guidelines
e incomplete in a material particular (for example, the assessment is not certified by a registered professional engineer)

e incorrect in a material particular (for example, the assessment did not take into account downstream residential
development).

The owner of the dam will be given written notice of the chief executive’s decision.

Before requiring a review of, or rejecting an assessment, the chief executive can request additional information about the
assessment.

If a failure impact assessment is not initially accepted and is then reviewed, corrected or completed, it will need to be
recertified and resubmitted.

Details of the process for accepting, rejecting or reviewing a failure impact assessment are presented in Chart 2 on page 10
(including the appeals process against the chief executive’s decision).

2.19 What happens if | don’t do a dam failure impact assessment as
required?
See responsibilities 3.1 and 3.2.

A dam owner may be prosecuted for failing to comply with the Act if he or she fails to carry out and submit a failure impact
assessment as required. Penalties may also apply if a person gives information which is false or misleading to the registered
professional engineer certifying the dam failure impact assessment or if the registered professional engineer certifies a dam
failure impact assessment the engineer knows is false or misleading.

7
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2.20 What happens to my waterworks licence issued under the Water
Resources Act 19897

For dams which are no longer referable

Owners may find that their dam, which was referable under the Water Resources Act 1989 and had a waterworks licence, is not
referable under the Water Act 2000 and subsequently the Water Supply (Safety and Reliability) Act 2008. The Water Act
transitioned existing hazardous waste dams licensed under the repealed Water Resources Act as licensed environmentally
relevant activities with dam safety conditions being deemed to be conditions of the dam’s environmental authority or

development approval.

However, take note that there may be certain waterworks licence conditions which still apply. For example:

e  Ifyour dam was licenced under the Water Resources Act 1989 and is no longer considered to be a referable dam,
conditions on the waterworks licence other than dam safety conditions may still continue to apply (for example,
conditions dealing with the interference with the flow of water in a watercourse continue to apply).

For dams which are still referable

If your dam was licenced under the Wafer Resources Act 1989 and is still a referable dam under the Act, the licence for that
dam will be taken to be a development permit approving the dam. Any safety conditions issued as part of the existing
waterworks licence continue to apply and form part of the development permit.
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Chart 1: How to determine if your dam is referable and when a dam failure impact assessment is required
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Chart 2: Process for accepting, rejecting or reviewing dam failure impact assessments
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1 Responsibilities

3.1 Responsibility of the owner

A failure impact assessment must be undertaken by a dam owner if the dam is not deemed to have a failure impact rating under
a regulation and:

e the dam exceeds the specified height and storage criteria outlined in the Act (refer to 2.7) or
¢ the dam owner is issued with a notice by the chief executive of DERM under s. 343(5) of the Act.

Section 343(2) of the Act requires the owner of a dam that is not referable to have the dam failure impact assessed if, because
of any works proposed to be carried out in relation to the dam, the dam will meet the height and capacity criteria in s. 343(1)
after the works are carried out.

If works are proposed that would increase the capacity of a non-referable dam (which meets the height and capacity criteria in
s. 343(1) of the Act) by 10 per cent then the owner of the dam must have the dam failure impact.assessed (s. 343(3) of the
Water Supply Act),

The owner of a referable dam must have the dam failure impact assessed if the storage capacity of the dam will increase by
more than 10 per cent after proposed works are carried out (s. 343(4) of the Water Supply Act).

The Act sets out timing requirements for dam failure impact assessments (see Chart 1, page 9).

The chief executive sets the timeframe when further failure impact assessments are required (see Chart 1, page 9). The owner
must ensure another assessment of the dam is completed and given to the chief executive within the period set by the chief
executive after the last assessment was accepted by the chief executive. The timeframe for further failure impact assessments
must be no less than five years (s. 345(2)). Such assessment must be undertaken by a dam owner if:

e the dam is given a category 1 failure impact rating in an assessment accepted by the chief executive, or

e the dam is not given a failure impact rating in an assessment accepted by the chief executive, but the dam exceeds the
height and storage criteria specified in the Act or

e the dam owner is given a notice to have the dam failure impact assessed under s. 343(5) or

e the dam is given a category 1 or category 2 failure impact rating in an assessment accepted by the chief executive, and
the owner wants to carry out operational work that will increase the storage capacity of the dam by more than
10 per cent and those works are not authorized by the existing development permit for the dam.

A further failure impact assessment does not apply to the owner of:
e adam given a category 2 failure impact rating under the last assessment of the dam, or

e an existing dam, or a dam being constructed that was issued a notice by the chief executive to have the dam failure
impact assessed, where it was not given a category 1 or category 2 failure impact rating, or

o the dam does not meet the criteria of more than eight metres in height and have a storage capacity of more than
500ML, or a storage capacity of more than 250ML and a catchment area that is more than three times its maximum

surface area at full supply level.
The owner of the dam must pay for a dam failure impact assessment, unless the chief executive requires the owner to carry out
a dam failure impact assessment (under s. 343(5) of the Act) on a dam that does not meet the size criteria in s. 343(1) and

subsequently the assessment is accepted by the chief executive and the dam is assessed as not being referable. In these
circumstances, the chief executive must pay the reasonable cost of preparing and certifying the dam failure impact assessment.

A development permit may be required as per section 3.4 of these guidelines.

Please note that the provisions of the Act relating to referable dams and flood mitigation do not affect the liability of a dam
owner or operator for any loss or damage caused by the failure of a dam or the escape of water from a dam.

11
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3.2 Responsibility of the certifying engineer

A registered professional engineer must certify each failure impact assessment. Penalties apply if a registered professional
engineer certifies a failure impact assessment that contains information that the engineer knows is false or misleading and does
not disclose this.

The written certification must state:

e that the assessment has been prepared in accordance with these guidelines and that it is not based on information that
the registered professional engineer knows is false or misleading

e that the certifying registered professional engineer is not the owner, an employee of the owner, the operator, or an
employee of the operator of the dam being assessed

e that it is an accurate estimate of the population at risk and that the estimate is consistent with:
o the detail and accuracy of the modelling used
o the extent of the failure impact zone
o the certifier’s judgment of the appropriateness and accuracy of the information included in the assessment

e the certifier’s view of the veracity of the information included in the assessment, as well as specifying the information
on which the assessment was made

e that the certifier is satisfied that the inspection of the site has accounted for sufficient points of impact, covering the
failure impact zone as a minimum, to justify the failure impact rating

e that the certifier is satisfied with the locations of cross-sections and the intervals between those cross-sections for each
individual numerical model generated for the dam failure impact assessment.

For failure impact assessments completed following an initial assessment accepted by the chief executive (that is, the second
and subsequent assessments), it may be permissible to use the same inundation data used in the previous assessment of the
population at risk. However, the registered professional engineer’s certification must include justification of this approach in
the reassessment (refer to section 4.8 for details).

3.3 Responsibility of the chief executive
See Chart 2 (page 10). 7

The chief executive may accept, reject, or require a review of a failure impact assessment. If a failure impact assessment is
accepted and the dam is referable (that is, it has a category 1 or a category 2 failure impact rating), the chief executive may
impose dam safety conditions on the dam. Dam safety conditions can be imposed either when the development permit for the
dam or for works proposed to be undertaken on the dam is granted (as development permit conditions), or after the dam has
been built (as safety conditions).

The chief executive may reject or require a review of a failure impact assessment if the assessment:
e has not been completed in accordance with these guidelines or

e isincomplete in a material particular (for example, the assessment is not certified by a registered professional
engineer) or

e isincorrect in a material particular (for exampl'e, the assessment did not take account of downstream residential
development)’

'The chief executive may require the dam owner to supply additional information to assist in the decision to reject or require a
review of the assessment.

The owner of the dam will be given written notice within 30 business days of a decision being made to accept, reject or require
a review of the failure impact assessment.

If the chief executive requires a review of the assessment, the dam owner must review, correct or complete the failure impact
assessment, have it re-certified by a registered professional engineer and resubmit the assessment by the date specified in the
information notice.

! The chief executive reserves the right to check the accuracy of an assessment, although the certlfymg registered professional engineer
retains responsibility for the accuracy of the assessment.

12
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If the chief executive rejects an assessment relating to an existing dam, the dam owner must prepare a new failure impact
assessment, have it certified by a registered professional engineer and submit the assessment by the date specified in the
information notice.

If the chief executive rejects an assessment relating to a proposed dam, the dam owner will not be required to complete a new
assessment by a specified date. However, if the proposed dam meets the height and storage criterion outlined in the Act (refer
section 2.7), it will still be necessary for the dam owner to obtain an accepted failure impact assessment before-

a. aproperly made application for a development permit is made, and

b. before construction of the dam begins

A dam owner may apply to the chief executive for an internal review of the decision, if the chief executive requires a review
of, or rejects, a dam failure impact assessment. The chief executive will then review the failure impact assessment and make a
review decision (see Chapter 7 of the Act).

If a dam owner is not satisfied with the review decision, the appeal provisions of the Act allow the owner to appeal this
decision in the Planning and Environment Court (see Chapter 7 of the Act).

3.4 Responsibilities under the Sustainable Planning Act 2009

A development permit must be obtained if a person wants to carry out operational work, that is, the construction of a new
referable dam or that will increase the storage capacity of a referable dam by more than 10 per cent. A development permit is
an approval under the Sustainable Planning Act 2009, which allows particular development (for example, construction of a
new referable dam) to occur. A development permit may impose conditions (for example, safety conditions) on the approved
development.

A development permit is only issued after a development application has been assessed and approved using the Integrated
Development Assessment System (IDAS) under the Sustainable Planning Act.

A development application for the construction of a new referable dam or for carrying out operational work that will increase
the storage capacity of a referable dam by more than 10 per cent must be lodged with an assessment manager, who is then
responsible for administering the assessment and approval process®. The development application must be supported by
evidence the chief executive has accepted a failure impact assessment for the dam (refer to s. 561 of the Act). Additionally, if a
water entitlement is required under the Act to operate the dam (for example, the proposed dam is on a watercourse) the
development application must be accompanied by the chief executive’s written consent (as the water manager under the Act)
to the application being made.

The assessment manager for a development application for construction of a new referable dam or for operational works that
will increase the storage capacity of a referable dam by more than 10 per cent will generally be the local government if its
planning scheme makes the construction of the new dam, or the carrying out of the operational works, assessable development.
If the local government does not make the dams® construction, or the operational works assessable development under its
planning scheme, a regulation under the Sustainable Planning Act may make the chief executive the assessment manager. Even
in those cases where the chief executive is not the assessment manager, the chief executive will have the power to require dam
safety conditions to be imposed on the development permit. '

In some cases, a dam may become referable after it is constructed (for example, if the chief executive issues a s. 343(5) notice
to have the dam failure impact assessed and the dam is assessed as having a category 1 or category 2 failure impact rating). In
these cases, the chief executive has the power to impose safety conditions on the dam under the Act and these are taken to be
part of a development permit for the dam. However, as the dam was not a referable dam prior to its construction, there is no
requirement for the dam owner to apply for a new development permit under the Sustainable Planning Act.

% The appeal provisions of the Sustainable Planning Act allow appeals in the Planning and Environment Court against the decision made
about the development application,
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4. Methodology

4.1 Introduction

The owner needs to undertake (possibly in conjunction with a registered professional engineer) the following activities when
preparing a failure impact assessment:

e the dam site needs to be inspected at least once
e data needs to be collected and its appropriateness and accuracy assessed
e the dam failure zone must be identified and an assessment of the population at risk calculated

¢ finally, the failure impact assessment needs to be certified by a registered professional engineer and submitted to the
chief executive.

4.2 Dam site inspection

Site inspections are mandatory. These ensure that the information upon which the failure impact assessment is based is correct
and up to date, and also enable an appreciation of the characteristics of the site. The date(s) and name(s) of the personnel
involved in the site inspection must be included in the failure impact assessment.

Site inspections must include areas that could be affected by dam failure both upstream and downstream of the dam. Site
inspections are needed to:

verify the accuracy of all mapping/aerial photogrammetry or satellite imagery that is, used in the assessment

e verify the existenee of buildings and other places of occupation to justify the failure impact rating identified in the
assessment

e identify other storages on the same waterway

e identify buildings and other places of occupation along waterways, which may house population at risk (for example,
camping facilities)

e identify catchment modification works (for example, diversion drains and levee banks).

The registered professional engineer certifying the failure impact assessment must be satisfied that the inspection of the site
has accounted for sufficient points of impact, covering the failure impact zone as a minimum, to justify the failure impact
rating. The registered professional engineer must include a statement to this effect in the certification.

Less rigour will be required for a failure impact assessment where a dam obviously has a category 2 failure impact rating (as
this is the highest rating applicable) than if a dam is either on the berder of not being referable or on the border of having a
category 1 failure impact rating® and the owner wishes to justify the adoption of the lower failure impact rating.

4.3 Data collection

The registered professional engineer certifying the failure impact assessment must judge the appropriateness and accuracy of
the information included in the assessment and indicates in the certification, the engineer’s views on the assessment
information.

A wide array of information needs to be collected to determine the effects of a dam failure as detailed below.

4.3.1 General information

Floods due to dam failure are generally significantly larger than natural floods. They can rise very rapidly, form steep wave
fronts and carry large amounts of debris and sediment.

Flood information can be used in the assessment including:
s available historic flood levels

e  hydrographic data

¥ Note: A detailed inundation map may still have to be produced as part of the preparation of an Emergency Action Plan for the dam.
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e rainfall/runoff model results

e dam break flood model results under sunny day and incremental conditions.

4.3.2 Dam and storage information

Information should be gathered which outlines the dam’s physical dimensions used to determine potential breach
characteristics and incremental flooding effects (for example, stability of slopes, earthquake effects, condition of components,
materials and spillway capacity). Such information should include:

e type of dam and location (including latitude and longitude)

e gpillway type and adequacy (including flood control facilities such as gates and secondary spillways)
o  dimensions such as height and length of embankments and the width of the crest

e storage capacity to full supply level and to the crest of the dam (stage capacity curve)

o use of dam including contents of the storage area

e possible causes and modes of failure

e comments on design, foundations and any unusual conditions

e  design studies or reports.

4.3.3 Topographic information

Topographic information can be sourced from a number of areas, with the decision as to which data is used being based on
issues such as the availability, relevancy and accuracy of the information. Sufficient topographic information must be obtained
to accurately determine:

e the shape and slope of the valley downstream of all potential failure locations

e controls on the downstream flow, such as culverts, vegetation, weirs, bridges, embankments, surface roughness and
temporary storage on the flood plains

e location of major downstream tributaries.

If regional maps do not provide sufficient detail for a failure impact assessment, further information may need to be obtained
from sources such as: '

e road maps

e orthographic, topographic, military and cadastral plans
e surveyed cross-sections

e aerial photographs

° sétellite imagery

e local residents.

Orthographic maps, if they exist, are generally very useful for failure impact assessments as they combine contour information
with images of buildings, roads etc. Contours can be used as flood level indicators.

It is important to note that mapping or aerial photogrammetry may not contain recent developments, for example, houses or
other places of occupation (refer to Appendix A). Information contained in photogrammetry that plays an integral role in the
assessment must be verified by site inspections.

For dam break models where the need for precision is not great, model cross-sections may be based on existing survey
information such as stream strips, cross sections, and the most reliable topographic maps available, It may also be possible to
extend survey cross sections by using contours from maps etc.

Cross sections may need to be taken at locations where there are buildings or other places of occupation as well as at sufficient
other locations, including hydraulic controls such as bridges, weirs, waterfalls, to allow reasonable dam break models to be
established.

As a guide to cover the inundation area, the cross sections should extend for at least half the vertical height of the dam above
the stream bed at each location. This height of the cross-sections may be able to be decreased at greater distances downstream
of the dam.
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Where extreme precision is required, extensive, detailed surveys of the downstream valley may be necessary. In such
circumstances, surveys may also be required to locate and determine natural surface levels at all buildings or other places of
occupation that are thought to be at risk.

4.3.4 Hydrographic data

The inflow hydrograph into a storage during a flood event can affect the results of a dam break analysis. Its impact will depend
on a number of parameters such as:

e the size of the available flood storage

e the height of the dam

e the size and capacity of its spillway

e the shape of the valley downstream of the dam.

For lower accuracy analyses, only one roughness coefficient might be sufficient in representing the whole floodplain at each
cross-section. In such analyses, it might also be appropriate to adjust roughness coefficients using text book allowances.

To obtain an indication of model sensitivity to variation of the assumed roughness the model must be run with values of
Manning’s ‘n’* varying either side of the adopted roughness coefficient.

Some of the potential etrors in hydrographic data include:
e  extrapolation of existing flood data to predict a much larger, deeper and faster flood
s short circuiting of the much higher flows at loops in a watercourse resulting in a shorter effective flow length
e  selecting channel cross-sections that do not accurately represent a watercourse channel
o  excluding the effects of the flood wave on the storage in the tributary creeks and other near stream storages
e excluding distributory flows.

Where previous flood records exist in the river or stream reach under consideration, the hydraulic model should be calibrated
to match the available flood inundation data so that the numerical dam break model can be demonstrated to approximate actual
flow conditions. If these records are not available, or are available for a limited range of flows, some assessment must be made
of the potential impact on the accuracy of the modelled results. All modelling must be subjected to sensitivity analyses to test
sensitivity to model assumptions.

Hydrographic characteristics of each study reach must be assessed and validated using aerial photography (where available)
and site inspections.

4.3.5 Hydrologic data

Downstream tributary inflows may impact on the dam break flood, particularly if population centres are some distance
downstream of the dam. Simpler analyses on smaller dams would not normally consider inflows from tributaries downstream
of the dams. Concurrent rainfall to produce downstream tributary flows should be based on the lesser of the following rainfalls
over the tributary catchments (see Table 1 below).

Table 1
Annual exceedance

probability (AEP) of dam
break flood rainfall

Annual exceedance probability of
concurrent rainfall

1.0 e” or greater Does not need to be considered

AEP of dam break flood rainfall

55 -5
Lie-100e multiplied by 1000

1.0 & or less 0.01

- Manning ‘n’ is a roughness parameter used to model energy losses in streams. Unless reasonable discharge and water level calibration is
available, reference should be made to standard hydraulic engineering texts for appropriate values of Manning’s ‘n’.
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4.3.6 Downstream community information

Downstream community information must include the location, number and nature of buildings and other places of occupation
(for details see Appendix A) and approved camping and recreational areas in the failure impact zone.

This information may be obtained from maps, persons with local knowledge and emergency action plans for the dam. Recent
aerial photogrammetry also provides useful information on the location of downstream structures. As stated above, site
inspections must be undertaken to verify downstream community information to ensure the information is up to date and
identifies buildings and other places of occupation obscured by trees.

4.4 Determination of failure impact zone (see also analytical techniques)

The failure impact zone is the area affected by flooding as a result of the failure of the dam. The magnitude of the flood impact
is determined by the difference between the flood impacts associated with a particular event with dam failure and the same
event without dam failure. Failure impact zones must be determined for all:

e failure events specified within the analytical technique used for the failure impact assessment (refer to Box 1) and
e for all other failure events relevant to the dam.
The failure impact zone ends when the:

e flood caused by a dam failure is retained within the bed and banks and no more people (including people on boats) are
at risk downstream or upstream or

e difference between the flooding effect with dam failure and the flooding effect without dam failure (that is, the
incremental effect of the dam failure on the impacted zone) is less than 300 millimetres.

It should be noted that:

¢  While the dam failure impact zone is generally located downstream, areas upstream can also be affected and should
be included where relevant (for example, an upstream area may be affected by the abnormal operation of discharge
control devices such as gates or inflatable bags).

e Where people work in a mine pit, excavation or local depression below the dam that would fill after dam failure to the
point it would inundate the people, they would be considered to be in the failure impact zone unless there was a
prepared path of escape that would not be blocked by inflows.

e In some circumstances (for example, during a ring tank failure) a dam breach may discharge onto a flood plain before
the flow concentrates into a downstream channel. In such a situation there may be areas where the incremental
flooding is more than 300 mm, separated by areas where the incremental flooding is less than 300 mm, When
determining the failure impact zone, all areas where the incremental effect is 300 mm or higher must be included.

o Where a dam has multiple segments such as a main embankment and one or more saddle dams, failure of each of
these segments must be considered for its effect on the failure impact zone. The case producing the maximum
population at risk must be used to determine the failure impact rating.

A map showing the extent of the failure impact zones must be included in the written assessment.

4.5 Population at risk
People are considered part of the population at risk if:

e they occupy buildings or other places of occupation that lie within the failure impact zone and

e any part of the ground where these buildings or other places of occupation are located would be covered by 300 mm
or more of water.

When the failure impact zone is being determined, the number, location and nature of buildings and other places of occupation
must be identified. A particular population at risk is determined by allocatinig default populations to each such site depending
on its nature. (See Appendix A for default populations). For example, a detached house has a default population of 2.9 people.
If 10 detached houses were inundated by 300 mm or more of water (and there was no natural flooding at the time) and these
were the only buildings or other places of occupation located in the failure impact zone, the population at risk for that dam
failure event is 29 people.

Note: The written assessment must state the nature of the site and justify the populations used for those places of occupation
not listed in Appendix A.

The population at risk is the difference between the population at risk for a specific dam failure and the population at risk for
the same flood had dam failure not occurred (that is, the incremental population at risk). The failure impact rating is
determined using the highest incremental population at risk from a range of failure events relevant to the dam.
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For example:

¢ Dam failure during a flood: 170 people are at risk from a dam failure, and 20 of those people are at risk from the
natural flooding even if dam failure does not occur; it follows that 150 people are at risk if the dam fails (that is, 170
people minus 20 people). In the diagram below, house A is not included in the population at risk assessment for this
event as it is inundated by natural floodwater. House B is included in the assessment of population at risk if the
ground on which the house is located is inundated by at least 300 mm.

Figure 1—Dam failure during a flood

\'\ Flood level plus dam break B

A =
\ Flood level without breaching A
Incremental £ |
failure flood
depth

e A sunny day dam failure (when flooding is due to dam failure orily): if 40 people are at risk from a dam failure, the
population at risk is 40 people as nobody is at risk if the dam does not fail. In the diagram below, houses A and B are
included in the assessment of population at risk if any part of the ground on which the houses are located is inundated
by at least 300 mm.

Figure 2—Sunny day dam failure

\ Normal river level plus dam break B

Normal river level

Incremental
failure flood
denth

4.6 Accuracy of population at risk calculations

A variety of factors may affect the accuracy of population at risk calculations. These must be considered to ensure the
reliability of population at risk calculations. Factors include:

e the accuracy of cross-sections used in the analysis
e the locations of cross-sections used in the analysis
e  the accuracy of the hydraulic modelling

e availability and accuracy/reliability of calibration data and the degree of extrapclation required to model dam break
flows

e assumed hydraulic roughness parameters
e assumed breach development times
e locations, numbers and elevations of buildings and other places of occupation.

Sensitivity analyses or sensitivity tests assess the potential impact of some factors on the size of the population at risk and are
normal practice for dam failure impact assessments. For example:

e  What if the elevations of buildings or other places of occupation are at the lower bounds of the accuracy of the
available survey information (for example, the accuracy of contours used to assess flood inundation is 2 metres)?

e What is the population at risk if all buildings or other places of occupation were 2 metres lower than assumed in the
analysis?
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e Does the population at risk change if conservatively short breach formation times are used?
e Does the population at risk change if conservatively high stream channel roughness parameters are used?

The degree of conservativeness should reflect the amount of calibration data available to determine stream channel roughness
for the watercourse reaches in question.

The written dam failure impact assessment should include a statement on the range of the estimate of population at risk for the
critical case. Such an assessment should indicate values for the upper limit of population at risk that could reasonably be
expected as a result of the analysis and a similarly derived lower limit of population at risk.

4.7 Analytical techniques

4.7.1 Introduction

Three analytical techniques may be used in preparing dam failure impact assessments. These are two-dimensional flow
analysis, simplified assessment techniques and comprehensive assessment techniques. These techniques may be used alone or
in combination. Certifying registered professional engineers need to be satisfied that the techniques selected and the accuracy
of the models developed are reasonable for the situations under consideration (see Box 1 and refer to section 2.5).

4.7.2 Two-dimensional flow analysis

This analysis will typically need to be used downstream of ring tanks and gully dams where embankments are close to
buildings or other places of occupations that may be inundated by dam failure. This analysis calculates the extent of inundation
on a local scale prior to the flow entering the main watercourse. This typically occurs on flood plains where there are few or no
defined gullies for dam break floodwater to follow. Additionally this technique may be used close to gully dam abutments
where failure may inundate buildings and other places of occupation immediately downstream of the dam.

Two-dimensional flow analysis takes curvilinear flow paths into account as flow discharges from the breach and spreads out
downstream. Models used in such analyses need to be able to simulate the dynamic behaviour of overland flow over complex
geometries. There are a number of models that are capable of being used to determine these local effects. These include those
based on the shallow water wave equations such as those discussed in Wang et al (2000) and Zoppou and Roberts (1999). A
number of standard commercial software packages are also capable of determining inundated areas for two-dimensional flow
(for example, MIKE21—Danish Hydraulic Institute, DELFT-FLS—Delft Hydraulics).

Details on dam breach mechanisms for two-dimensional flow analyses are detailed in section 4.7.5.
Box1 Minimum failure events which must be considered in the failure impact assessment

Two dimensional flow analysis and comprehensive analysis

e sunny day dam failure where the failure occurs at the full supply level and there is no concurrent flooding
if the probable maximum flood (or lesser flood event) overtops the dam, assume the dam fails with the water level at
the crest of the non-overflow section of the dam embankment. Where there is no defined non-overflow section, failure
levels up to the headwater level produced by the Acceptable Flood Capacity headwater level is to be considered (refer
to DERM, 2010}

e  if'the probable maximum flood does not overtop the dam, assume the dam fails with the water at the level of the
probable maximum flood

e ifthe dam is filled through pumping, assume failure at the crest level occurs (from pumping alone) when the pumps
fail to stop pumping

e failure due to the maloperation or malfunction of flow control structures. If the dam has the capability to significantly
vary flood discharges through crest gates, sluices or some other type of variable flow control structures, the possibility
of either failure or malfunction of these structures must be considered

e  where there are premises between the sunny day impact zone and the highest natural flood levels, intermediate flood
events are to be considered when the no failure flood levels falls just below buildings and other places of occupation
that would be inundated with dam failure.

Simplified assessment

e sunny day dam failure where the failure flood occurs with the storage at full supply level and there is no other
concurrent flooding

e dam crest flood when failure occurs during a flood event or during pump filling with the water level at the crest of the
non-overflow section of the dam embankment

e where there are premises between the sunny day impact zone and the highest natural flood level, intermediate events
are to be considered when the no failure flood levels fall just below buildings and other places of occupation that
would then be inundated with dam failure.
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4.7.3 Simplified assessment

A simplified failure impact assessment technique may be justified where there is little doubt as to the population at risk and the
cost of a comprehensive assessment is anticipated to be high relative to the potential benefits. It involves the conservative use
of topographic and hydrographic data and an empirically determined breach discharge.

This is an approximate technique, which uses the normal depth at a section to estimate maximum flood levels at a point for a
given discharge. As such this technique does not take any backwater effects into account. It must not be used where backwater
effects are expected to be significant in terms of the affected population at risk. Aside from the backwater effects, the principal
areas of uncertainty are the accuracy of the stream slopes, the cross-sections, and the locations and levels of the impacted

buildings.

Unless more accurate techniques are used which result in the breach size indicated in section 4.7.5, the maximum breach
discharge from a dam during a breaching event, QBREACH must be determined using Equation 1. The empirical discharge
relationship is based on the failure of a typical homogeneous earthfill embankment.

Equation 1 Quue=2-5F VO°H *'m'/sec

where:
F = 1.3 a factor to account for the simplified nature of the assessment
V = total volume of water released (in megalitres)
H = maximum depth of water in the storage (in metres)

Where a case for assessing population at risk includes flow through dam spillways or other discharge points, an additional flow
Qpcr must be added to the breach discharge. This additional flow will include the total discharge through any dam spillways
with the appropriate storage level for the failure event.

If alternative techniques are applied to determining the dam discharge, the factor F must still be applied to the breach
discharge.

For embankments exceeding 12 metres in height or embankments made up of non-cohesive materials such as gravels or ash,
the breach characteristics may differ and the expected peak discharge must be adjusted accordingly.

A survey of the cross-sections at buildings or other places of occupation that could be affected is normally required. Survey
data may be relative to the creek bed at the cross section under consideration. The distance of the sections downstream of the
dam should also be determined using aerial photography or available maps.

The water level at any particular cross-section resulting from the discharge from a dam breach should be consistent with the
normal depth for the section using the maximum breach discharge and Equation 2:

R gz
Equation 2 = — 4
n

where:
R = hydraulic radius = A/P (metres)
S = stream slope (metres/metre)
A = flow cross-sectional area (square metres)
P = wetted perimeter of cross-section (metres)

. 5
n = Manning’s number

> Manning ‘n’ is a roughness parameter used to model energy losses in streams. Unless reasonable discharge and water level calibration is
available, reference should be made to standard hydraulic engineering texts for appropriate values of Manning’s ‘n’.
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Figure 3—Parameters for water level determinations for simplified assessment

Water surface profile

\\Approximate Flood level with Dam Braak /

Bed profile

Wetted Perimeter = P
Hydraulic Radius = R = AP

‘When sufficient depths at downstream sections have been determined the results should be plotted on a map. Interpolation
between calculated points should be based on the accuracy of prevailing topography and contours.

4.7.4 Comprehensive assessment

If a simplified assessment is not accurate enough to adequately calculate the population at risk, then a comprehensive dam
break analysis may be required. A comprehensive assessment is a detailed assessment of the failure impact zone and the
population at risk if the dam fails. Dam break analyses must be undertaken for a range of dam failure scenarios (refer to Box 1)
and use current hydraulic modelling practice and suitably documented and validated numerical models. Software capable of
being used to carry cut dam break analysis includes: ‘

e BOSS FLOODWAV—International NWS DAMBRK (Version 3.0)
e  Danish Hydraulics Institute—MIKE FLOOD
o RUBICON

Some estimate of the accuracy of each model must be made and this accuracy must be taken into account in assessing potential
population at risk as indicated in section 4.6. The impact on population at risk will be greatest in areas with higher populations
(for example, towns), and it may be justified to selectively improve accuracy in these areas.

Initially, cross-sections should be taken at or near the intervals shown in Table 2. However, the registered professional
engineer certifying the assessment must be satisfied with the locations of cross-sections and the intervals between these
cross-sections for each individual numerical model generated for the failure impact assessment.

Table 2

Storage (megalitres) Indicative intervals between cross-sections

Indicative total distance downstream

20,000 1 kilometre Up to 60 kilometres
2000 0.5 to 1 kilometre Up to 20 kilometres
200 Not greater than 0.5 kilometre Up to 5 kilometres

The total distances downstream in Table 2 are based on actual dam break studies indicating the distances downstream where
the incremental effects of the dam break flood become relatively small.

Care should be taken to treat each case as site specific, particularly where the downstream valley is confined and narrow for
great distances: In these cases, the dam break flood may not dissipate quickly and greater distances downstream may need to
be considered, especially where there are buildings and other places of occupation at risk.

When carrying out dam break studies, other factors that must be included are:
e  downstream hydraulic roughness
e other significant downstream hydraulic coefficients such as expansion and contraction coefficients

e  dam break characteristics including breach base width, breach side slopes, breach depth, time for completion of
breach

e spillway discharge rating curve

e  storage versus height curves
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e inflow hydrograph
e downstream tributary inflows.
The output from a dam break analysis must include:
¢ hydrograph at each section (flow versus time)
o depths at each section at appropriate time intervals
e velocities at each section at time intervals
e flood peak arrival times at each section
e the first rise in water level at each section

e recession time of the dam break flood.

This information needs to be summarised in tables and plotted on a map. The preferred map scale is 1 in 5000 with contours at
maximum two metre intervals. However this can be varied depending on the scale of the inundated area.

It is expected that a detailed dam break analysis will provide results that are at best accurate to +/~ 1m vertically. However, it
should be noted that most dam break models are based on two-dimensional cross sections. Real life effects such as run-up
around bends, the effects of rolling wave fronts and the effects of debris building up into secondary dams and then breaking
may not be catered for in such models.

Details on dam breach mechanisms for comprehensive assessments are described in section 4.7.5.

4.7.5 Dam breach mechanisms for two-dimensional flow analyses and comprehensive
assessments

Assumptions made of dam breach parameters can significantly affect the results of dam break analyses. The most significant
parameters are the dimensions of the fully developed breach and the time it takes for the breach to develop.

Breach analyses must include sensitivity tests using assumed breach parameters to gauge their impact on the overall analysis.

The following procedure must be used for determining the magnitude of any potential dam breaches (Allen 1994). The same
procedure is to be used for determining the ultimate size of the breach for both overtopping failures and for sunny day failures,
In piping failures, it is to be assumed that the breach is initiated at the level which produces the maximum discharge from the
breach. Unless special provisions are made, overtopping failures should be initiated as soon as the embankment is overtopped.

1. Examine the structure, or proposed structure, of the dam and obtain any available service histories, design reports or
design reviews which may indicate likely modes and/or locations of breaches for that type of structure.

2. Consider all possible breach mechanisms, with a view to selecting the critical mechanism after running dam break
inundation models for each alternative breach.

Then for embankment dams:
3. Calculate Breach Formation Factor for the assumed failure condition:
BFF=V, *h
where
BFF = Breach Formation Factor
V,, = Total volume of water to flow through the breach (megalitres)
h = Height differential between headwater and tailwater levels (metres)

4. Use Figure 4 to determine the volume of material expected to be removed during the formation of the breach V,, (cubic
metres).
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5. Determine the size of breach that corresponds to V,, assuming a trapezoidal breach with side slopes of between IH: IV and
IH:2V. Note: If V,, is more than the volume of material available in the embankment, assume the embankment is
effectively removed and replace V,, with this volume.

6. Unless special circumstances prevail (such as a very high embankment being required to store a relatively small volume of
water), check to see that the breach size is within the following range of parameters (refer to Figure 5 below). That is,-

1.06 < B/b < 1.74 with a mean of 1.29 and a standard deviation of 0.18
0.84 <B/d < 10. 93 with a mean of 3 and a standard deviation of 2.62

side slope @ in the range 10° to 50° off vertical.

Figure 5—Notation for breach parameters

7

7. Use figure 6 to determine the breach development time.
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8. Run the dam break model and examine the hydraulic conditions occurring in the breach throughout the discharge and
qualitatively modify the parameters accordingly. For example, if the breach outflow is heavily affected by tailwater,
increase the breach development time or reduce the size of the breach to reflect the reduced erosive capacity of the flow. If
the discharge continues at high levels long after the breach has been fully developed, increase the size of the breach.

Note: Saddle dams are likely to fail relatively quicker and more completely than main embankment dams because they store
more water for a given embankment volume.

9. Conduct a sensitivity analysis on the adopted parameters with due regard to the composition of the embankment.

And for Concrete dams:

10. Determine the storage level at which failure is likely to occur. If no design information is available, assume removal of the
top of the non-overflow section above the change of section and the dam foundation. However, this assumption should be
checked during model analysis, and, if a more critical case is identified, this should be adopted.

11. Assume that at least 30 per cent of the monoliths in the main section of a mass gravity structure are instantaneously
removed at either the change of section or the dam foundation (refer to Figure 7 below).

Figure 7—Typical mass concrete dam cross-section

Upstream Water Level

Foundation

12. Assume complete removal of any arch dam or multiple arch dam as rapidly as the model will allow.

13. Conduct a sensitivity analysis on the adopted parameters.

4.7.6 Two or more dams on the same watercourse

Sometimes, two or more dams occur on the same watercourse. In such circumstances, it must be assumed that the failure of an
upstream dam may trigger the failure of downstream dams. If the downsfream dam cannot store the contents of the upstream
dam without failure, the combined effect of multiple dam failures must be considered when determining the incremental
population at risk for the upper dam for failure events. Similarly, if failure of a downstream dam could contribute to the failure
of an upstream dam (such as through a rapid drawdown failure if headwaters of the downstream dam back up against the
upstream dam), the potential failure of the upper dam must be considered when determining the incremental population at risk
of the lower dam for failure events. The dam failure case producing the highest incremental population at risk must be used to
determine the failure impact rating for the dam.

4.7.7 Other failure events

If the registered professional engineer considers that other failure events could result in a higher incremental population at risk,
these failure conditions must be considered and described in the failure impact assessment. These failures may include:

e  storage rim instability
e  factors such as deterioration, old age, design or construction faults and poor maintenance

e damage due to fire, wind (for example, causing beaching leading to a breach)} and escape of water into mining
tunnels/shafts beneath reservoirs

e  vandalism.
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4.8 Periodic re-assessment of failure impact rating
Provided that:
e the records of the previous failure impact assessment still exist and
e there have not been substantial changes in:
o the stream channel cross-sections and roughness
o the embankment and spillway geometry and
o the magnitude of the design floods

it is permissible for each consequential re-assessment of a failure impact rating (after the last failure impact rating has been

accepted by the chief executive) to use the same inundation data as used in the previous analysis for assessment of the

population at risk.

However, the population at risk must be re-calculated as part of each re-assessment of the failure impact rating.

In all other cases, reassessment will require a complete analysis following procedures outlined in these guidelines.

The registered professional engineer’s certification must include justification of the approach adopted in the re-assessment.
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5. Summary of failure impact assessment requirements

The following information is to be included in a written failure impact assessment:

Executive summary/introduction

A general description of the dam and a summary of the
results of the failure impact assessment including:

e type of dam

e general location of the dam

e height and storage capacity of the dam
e the maximum population at risk

e a description of the critical failure event producing the
maximum population at risk

e the recommended failure impact assessment category
for the dam.

General information
e pame of dam
e owner of dam (that is, individual or company)

e dam owner contact details (that is, postal address,
street address, phone number, facsimile, email)

e  status of dam (that is, existing or proposed dam or
proposed work)

e  property description of dam (for main part of dam
wall including portion, parish, county and locality)

e location of dam (that is, longitude and latitude)

e dafe dam construction completed to current
arrangement

e licence or development permit number (if any)

o  date last failure impact assessment accepted by the
chief executive

e date last failure impact assessment submitted to the
chief executive

e attach relevant maps (including map number, scale,
map date and height accuracy). Copies of inundation
maps in electronic format are also desirable.

e  attach copies of relevant aerial photographs (if any)
(including photographic series name, film number, run
number, approximate scale, date flown, photograph
number(s))

e attach other topographic or cadastral source data (for
example, detailed survey plans, orthographic maps,
property boundary details)

e name of watercourse or offstream storage (including
adopted middle thread distance (AMTD) measured in
kilometres).

Catchment details
e catchment area (hectares)

e catchment general description

L

percentage of catchment which has-

o bare ground, rock, pavements, roofs, city areas
(fully built)

o rocky, clayey or non-absorbent soil with scanty
herbage

o open forest or grassed land, cereal crops

o average grassed timberland of medium soil
texture

o heavily timbered country, closely cultivated land
and pasture

o sand

average catchment slope.

Dam description

type (that is, homogenous earthfill dam, zoned earth
and rockfill dam, concrete dam or other)

height (that is, the measurement of the difference in

level between the natural bed of the watercourse at the
downstream toe of the dam or, if the dam is not across

a watercourse, between the lowest elevation of the .
outside limit of the dam and the top of the dam)

total length of main dam (that is, metres from end of
left abutment to end of right abutment)

total length and brief description of other dam
components (for example, saddle dams)

saddle dam details

purpose of storage (for example, water supply for
irrigation)

dam capacity to full supply level (in megalitres)
dam surface area at Full Supply Level

details of the storage capacity curve used in the
analysis.

Spillway description

type of spillway

dimensions of spillway.

Data

summary of the data collected for the analysis and an
assessment of the appropriateness and accuracy of the
data

summary of the findings/verification of the site
including details of who undertook the inspection and
inspection date(s)

spillway rating curve used in the analysis

details of the critical flood used in the analysis and a
summary of the methodology used to derive it.
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Results and discussion N P

e analytical technique used (that is, two-dimensional
flow analysis, simplified assessment or e
comprehensive assessment or a combination of these)
and justification for use

e  details of modelling used including-
o model or models used in the analysis

o breach parameters adopted and the basis for their
adoption

o hydrological inputs used

o statement of calibration data used to validate the
models generated

o degree of extrapolation adopted

o cross-sections used and roughness parameters
adopted

o predicted accuracy of the modelling, both in terms
of flood levels and the population at risk

o statement on the sensitivity of the model results to
the various adopted parameters with supporting
evidence drawn from the modelling undertaken.

e failure events considered

s reasonable upper and lower limits of population at risk
as a result of the analysis

e recommended failure impact rating (that is, category 1
or 2 failure impact rating or not referable) and the
critical dam failure condition determining this rating

e failure impact zone accounting for sufficient points of
impact for all relevant failure events including map
showing the extent of the failure impact zones (hard
copy mandatory and electronic format desirable)

e incremental population at risk for all relevant failure
events (including the nature of the site and
justification for the populations used for places of
occupation not listed in Appendix A)

e  statement on the range of population at risk that can
be reasonably expected for the critical case as a result
of the analyses.

e  detailed summary of the buildings and other places of
occupation containing population at risk, and the
location of this population

e details of dam break analyses

e commentary on sensitivity analyses.

Certifying registered professional engineer
* name
e registration number

e contact details (including postal address, street
address, telephone number, facsimile, email as
appropriate)

statement that he or she is not the owner or operator,
an employee of the owner or operator

statement of certification (refer to section 3.2 for
details of what is required in this statement)

signature

date.
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6.2 Software

Standard commercial packages capable of determining inundated areas for two-dimensional flow include:
e  MIKE 21—Danish Hydraulic Institute
e  DELFT-FLS—Delft Hydraulics.
Standard commercial packages useful for dam break analysis include:
e BOSSFLOODWAYV, NWS DAMBRK (Version 3.0)—International
e MIKE 11—Danish Hydraulics Institute
e RUBICON.
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7. Appendices

71 Appendix A—Default populations

Nature of buildings or other places of occupation

Equivalent population

Detached housing !

2.9 per house

= > 1
Semi-detached, row or terrace housing

2.0 per house

Multi-unit buildings '

1.7 per unit

Blocks of flats '

1.7 per flat

House or flat attached to a shop, office, etc. '

2.5 per house or flat

Approved caravan parks "'°

1.8 per caravan site

Approved camping grounds ¢

0.45 per camping site

Hotel/motel accommodation *

1.0 per bedroom

Child care centres *

0.4 per child and staff member

Kindergartens, pre-schools °

0.25 per student and staff member

Primary schools (day) °

0.25 per student and staff member

High schools (day) ©

0.3 per student and staff member

Tertiary education centres
Lectures—day

Lectures—evening

0.35 per student and staff member attending during the day
0.15 per student and staff member attending during the night

Offices *

0.4 per employee

Restaurants

0.3 per member of staff and diners” places

Medical centres '

1.7 per member of staff

Total of all personnel working in inundated area where the

Mines path to escape the inundation will be cut-off by the incoming
flows.
Tavern/hotel bars '! 0.15 per m” of patrons’ area

Shops, shopping centres '?

2.0 per 100 m” of gross area

Hospitals

1.0 per bed plus 0.33 times the total number of staff

Institutional accommodation

1.0 per bed plus 0.33 times the total number of staff

Service stations

0.4 times the total number of staff

Industrial buildings and other non-residential sites 0.4 times the total number of staff

Department of Transport and Main Roads moorings 2.0 per mooring
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Notes:

1:

- . —

=]

10.

11.

12,

13

14.

15:

16.

The occupancies for these dwellings are derived from the overall Queensland figures for persons, by dwelling structure
and occupied dwelling structures, by tenure type (private dwellings) in the 1996 census.

This occupancy comes from an analysis of 1999 figures for the number of permits issued, the numbers of campers per
permit and the duration of each permit for 20 camping grounds under the control of the Department. The average number
of campers per permit was 3.0 and the average site occupancy rate was 14.5 per cent. Therefore an average occupancy
value of 0.45 campers per site has been adopted.

This occupancy assumes that a hotel/motel bedroom will typically accommodate two people, who will be present for half
of any one day, and that number of staff will compensate for the fact that generally not all rooms will be (fully) occupied.

This occupancy is based on a typical 9.5 hour day (8:00-5:30).
These occupancies are based on a typical 6 hour day (9:00-3:00).
This occupancy is based on a typical 7 hour day (8:30-3:30).

These occupancies are based on a typical 8 hour day (9:00-5:00) for day lectures and a typical 3 hour day (6:00-9:00) for
evening lectures. :

This occupancy is based on a typical 9 hour day (8:30-5:30).
This occupancy is based on the following assumed patronage:
a. 10 per cent full—9:00 am—noon, 2:00 pm—6:30 pm
b. full-noon—2:00 pm, 6:30 pm—10:30 pm
c. staff numbers are 10 per cent of number of places.

This occupancy is based on a 10 hour day (8:00-6:00) and assumes 3 patients at the location for each doctor and other staff
member.,

This occupancy is based on the following assumed breakdown of daily patronage:
a. 10 per cent of daily peak—10:00 am—noon
b. daily peak—noon—2:00 pm
c. 15 per cent of daily peak—2:00 pm—>5:00 pm
d. daily peak—>5:00 pm—7:00 pm
e. 50 per cent of daily peak—7:00 pm—38:00 pm
f. 25 per cent of daily peak—8:00 pm—10:00 pm.

The Liquor Licensing Division of the Department of Employment, Economic Development and Innovation cited
maximum numbers of patrons as 2/m” standing and 1/m? dining. The occupancy rate is therefore based on an assumed
annual average for the daily peak patronage of 0.6/m”> plus a 10 per cent allowance to cover staff,

This occupancy rate is an estimate based on information from the former Appendix B of Volume 1 of the Guidelines for
Planning and Design of Sewerage schemes (issued by Department of Natural Resources) which has now been superceded
by the DERM Planning Guidelines for Water Supply and Sewerage.

The occupancy rate of 1.0 per bed assumes that the number of visitors will compensate for the fact that generally not all
beds will be occupied. The staff factor applies to the sum of the numbers of staff on different shifts.

These occupancies are identical to those for hospitals. It has been assumed that lower visitor numbers will offset the higher
bed occupancy ratio for institutions.

This occupancy rate applies to the sum of the numbers of staff on different shifts. It contains a 20 per cent allowance to
cover customers.

Only camping areas and caravan parks approved by government agencies (local, state or federal) or included in local
authority planning schemes should be included. Because of the difficulties associated with determining the number of
sites, and their permanence, of non-approved camping grounds and caravan parks, they are excluded from assessment.
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7.2 Appendix B—Definitions
AMTD is adopted middle thread distance
Annual exceedance probability is the probability that a particular flood value will be exceeded in any one year.

Bed and banks for a watercourse or lake is the land over which the water within the watercourse or lake normally flows or the
land normally covered by that water, whether permanently or intermittently. This does not include land adjoining or adjacent to
the bed or banks that is, from time to time covered by floodwater.

Dam means:
1. (a) works that include a barrier, whether permanent or temporary, that does or could impound water; and
(b) the storage area created by the works.

2. The term includes an embankment or other structure that controls the flow of water and is incidental to works
mentioned in item 1(a).

3. The term does not include the following:
(a) a rainwater tank
(b) a water tank constructed of steel or concrete or a combination of steel and concrete
(c) a water tank constructed of fibreglass, plastic or similar material.
Dam break flood is the flood event produced by a dam failure.

Dam crest flood is the flood event which, when routed through the storage with the storage initially at full supply level, results
in a still water level in the storage, excluding wind and wave effects which:

e for an embankment dam, is the lowest point of the embankment crest

e  fora concrete dam, is the level of the non-overflow section of the dam, excluding handrails and parapets if they do not
store water against them

o fora concrete faced rockfill dam, is the lowest point of the crest structure.
Dam failure is the physical collapse of all or part of a dam or the uncontrolled release of any of its contents.
Development has the meaning given by the Sustainable Planning Act 2009, section 7. Development is any of the following—
a. carrying out building work
b. carrying out plumbing or drainage work
c. carrying out operational work
d. reconfiguring a lot
e. making a material change of use of premises.

Development permit is a development permit as defined under the Sustainable Planning Act 2009. A development permit
authorises assessable development to take place:

a. to the extent stated in the permit; and
b. subjectto:
i. the conditions of the permit; and -

ii. any preliminary approval relating to the development the permit authorises, including any conditions of the
preliminary approval.

Failure impact assessment is an assessment about the safety of a dam or proposed dam certified:
a. by aregistered professional engineer who is not, for the dam, or the proposed dam
i. the owner or
ii. anemployee of the owner or
iii. the operator or
iv. an employee of the operator and

b. in accordance with the Guidelines for Failure Impact Assessment of Water Dams issued by the chief executive.
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Failure impact zone is the area affected by the failure of the dam. The zone is limited to the area where the incremental effect
of a dam break flood is 300 mm or higher.

Full supply level is the level of the water surface of the dam when the water storage is at maximum operating level when not
affected by flood.

Hazardous waste is any substance, whether liquid, solid or gaseous, derived by, or resulting from, the processing of minerals
that tends to destroy life or impair or endanger health; or ash resulting from the process of power generation.

Height for a dam, the measurement of the difference in level between the natural bed of the watercourse at the downstream
toe of the barrier or, if the barrier is not across a watercourse, between the lowest elevation of the outside limit of the barrier of
the dam and the top of the barrier.

Height for a weir, barrage or dam, means the measurement of the difference in level between the natural bed of the
watercourse at the downstream toe of the barrier or, if the barrier is not across a watercourse, between the lowest elevation of
the outside limit of the barrier and the top of the barrier.

Incremental effect is the difference between flood impact that what would occur under a given set of conditions with no dam
break and the flood impact under the same set of conditions with a dam failure.

Information notice is a formal notice of a decision made under the Act. The Act states when information notices must be sent.
Information notices must state:

e the decision (Act requirement)

¢ the decision maker’s findings on material questions of fact (section 27B Acis Interpretation Act 1954 requirement)
= the evidence on which those findings were based (section 27B Acts Interpretation Act 1954 requirement)

e the reasons for the decision (Act requirement)

e the name and address of any other person who was given the notice (Act requirement)

o that the person to whom the notice is given may appeal for an internal review of the decision within 30 business days
after the notice is given (Act requirement)

e how to apply for an internal review (Act requirement).
Owner of land means any of the following, and includes the occupier of the land:
a. the registered proprietor of the land under the Land Title Act 1994
b. the lessee or licensee under the Land Aet 1994 of the land
c. the holder of a mineral development licence or mining lease over the land under the Mineral Resources Act 1989
d. the person or body of persons who, for the time being, has lawful control of the land, on trust or otherwise
e. the person who is entitled to receive the rents and profits of the land.
Owner of a referable dam means the owner of land on which the referable dam is constructed, or is to be constructed.

Population at risk is the number of persons, calculated using these guidelines, whose safety will be at risk if the dam, or the
proposed dam after its construction, fails. For the purposes of this guideline, persons are considered to be at risk if they are
within the failure impact zone.

Probable maximum flood is the flood resulting from probable maximum precipitation, and where applicable snow melt,
coupled with the worst conditions that can be realistically expected in the prevailing meteorological conditions.

Probable maximum precipitation is the theoretical greatest depth of precipitation for a given duration that is, physically
possible over a particular catchment area, based on generalised methods.

Referable dam is a dam or a proposed dam:
a. which must have a dam failure impact assessment carried out under the Act

b. for which the assessment states that the dam, or the proposed dam after its construction will have a category 1 or
category 2 failure impact rating

¢. for which the chief executive has, under section 349, accepted the assessment.
The following are not referable dams:

a. ahazardous waste dam
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b.

a weir, unless the weir has a variable flow control structure on the crest of the weir.

The following are not dams and cannot therefore be referable dams:

a.
b.

C.

a rainwater tank
a water tank constructed of steel or concrete or a combination of steel and concrete

a water tank constructed of fibreglass, plastic or similar material.

Registered professional engineer is a registered professional engineer, a registered professional engineering company or a
registered professional engineering unit as defined under the Professional Engineers Act 2002.

Ring tank is a dam that has a catchment area, that is, less than three times its maximum surface area at full supply.

Storage capacity means the capacity of water ordinarily stored in a thing,.

Top of the barrier for a weir, barrage or dam, means the level of the top of the barrier exclusive of any parapet or ancillary
structure or, if the barrier includes a spillway, the level of the top of the abutment walls adjoining the spillway exclusive of any
parapet or ancillary structure.

Water means:

a

b.
ci
d.

€.

water in a watercourse, lake or spring
underground water

overland flow water

water that has been collected in a dam

includes any other liquid or a mixture that includes water or any other liquid or suspended solid.

‘Weir means a barrier constructed across a watercourse below the banks of the watercourse that hinders or obstructs the flow of
water in the watercourse.
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1 Introduction

Currently, there are an estimated 300 referable dams in Queensland, These dams fulfil an important
role in our society including water supply, hydroelectric power generation, process water management,
flood control, sediment and water control and recreation,

The failure of these dams can have significant consequences ranging from loss of life or injury to
economic Joss and damage to property and the environment. Queensland has had a good dam safety
record. However, continuing incidences of dam failures around the world highlight the need and
importance of dam safety management programs.

In Queensland, under the Water Act 2000 and common law, responsibility for the safety of a dam rests
with the dam owner. Dam owners may be liable for loss and damage caused by the failure of 2 dam or
the escape of water from a dam. Consequently, dam owners need to be committed to dam safety and
have an effective dam safety management program. A dam safety management program is intended to
minimise the risk of a dam failing and to protect life and property from the effects of such a failure
should one occur.

1.1 Purpose

The aim of this guideline is to describe practices dealing with the construction and management of
referable dams and assist dam owners to safely manage their dams and protect the community from dam
failure.

Itis td be used by:

+ owners of referable dams
"= operators of referable dams
* employees of referable dam owners and operators
* consultants for referable dam owners and operators.

This guideline cutlines best practice in dam safety and is primarily advisory in nature. However,
development permit conditions imposed on individual dams under the provisions of the Water Act 2000
and the Integrated Planning Act 1997, may “call up” or reference relevant sections of these guidelines as
a way of undertaking particular activities {eg preparing an emergency action plan), To assist users of
these guidelines a brief overview of Queensland’s regulatory arrangements for referable water dams is
given in section 3.

1.2 Scope

This guideline has been developed specifically for referable dams. However, it may be used by owners
of dams which are not referzble to develop a dam safety management program.

1.2.1  What is a referable dam?
A dam is referable if:

* a failure impact assessment is required to be carried out under the Water Act 2000, and
* that assessment states that the dam has or will have a Category 1 or Category 2 failure impact

rating. And
+ the chief executive has, under the Water Act 2000, accepted the assessment. @
N
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In addition, some dams may be made referable by:

* aregulation made under the Water Act 2000, or
* the transitional provisions in the Waieir Act 2000,

A failure impact assessment is required when a dam is or will be:

* more than 8 metres in height and have a storage capacity of more than 500 megalitres or
* more than & metres in height and have a storage capacity of more than 250 megalitres, and a
catchment arez that is more than 3 times the surface area of the dam at full supply level

Additionally, the chief executive may give a dam owner a notice to have a dam failure impact assessed
(regardless of its size), if the chief executive reasonably believes the dam will have, a Category 1 or
Category 2 failure impact rating.

Referahle dams are classified according to caregories which are based on the population at risk if the
dam fails.

Dams with a Category 1 failure impact rating have between 2 and 100 people at risk.
Dams with a Category 2 failure impact rating have over 100 people at risk.

If less than 2 people are at risk by the dam failing then the dam is not referable under the Water Act
2000, '

The following are also not referable dams under the Waler Act 2000:

* a dam containing, or 2 proposed dam that afer its construction will contain, hazardous waste
* 2 weir, unless the weir has z variable flow control structure on its crest.

The following are not dams under the Water Act 2000 and therefore cannot be referable dams: -

* arainwater tank
* 2 water tank constructed of steel or concrete or a combination of steel and concrete
+ a water tank constructed of fibreglass plastic or similar material.

The Guidelines for Failure Impact Assessments of Water Dams published by the Department of
Natural Resources 2nd Mines (NR&M) provide additional information on undertaking a failure
impact assessment to determine the population at risk for a dam.

1.2.2  Replacing old guidelines

This guideline comes into force with the commencement of the dam safety provisions of the Water
Act 2000. This guideline replaces the 1994 guidelines known as the Queensland Dam Safety
Management Guidelines 1994,

(3
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2 What is a Dam Safety
Management Program?

A dam safety management program is 2 system that incorporates dam safety values as part of the culture
of the organisation and the day-to-day operation of a referable dam. A dam safety management program
comprises policies, procedures and investigations which minimises the risk of dam failure. :

A dam safety management program includes:

* site investigation

+ design

* construction

*+ operation and maintenance

+ surveillance

+ remedial action and modification

* ghandonment and removal of dams.

Its benefits are that the:

* owner is aware that the dam complies with current engineering standards for safety
* owner is assured that the dam is operated in a safe manner

* owner has the condition of the dam assessed on a regular basis

* owner is prepared for an emergency situation at the dam

¢ risk of dam failure is minimised.

2.1 Documentation for a safety management program

A dam safety management program should ultimately result in six levels of documentation being
available for each dam. These are:

1. Investigation, Design, and Construction Documentation including Data Book, Design Report and
As-Constructed Details (or Construction Report)!

. Standing Operating Procedures (SOPs)

. Detailed Operating and Maintenance Manuals (DOMMs)

. Inspection and Evaluation Reports

. Dam Safety Review Report ?

6. Emergency Action Plan (EAP).

Lo LR B

Dam owners should securely store these documents.

Dam owners should ensure that each of the levels of documentation is identified for inspection and
auditing purposes. The documentation could either be combined into a single document or left as
groups of documents.

Details on the preparation of these documents and issues to be addressed are outlined in the following
sections of this guideline.

1 Where appropriate. For example, the As-Constructed Details {or Construction Report) and Design Report for an older
dam may not have been prepared or retained.

2 Where appropriate. For example, a new dam I8 unitkely to have had a safety review as these are generally undertaken
every 20 years.

EPARTMENT OF NATURAL RESOURCES ANDY MINES
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2.2 Training of personnel engaged in dam safety

Dam owners should ensure personnel engaged in dam safety related investigations and studies have
adequate experience and training relevant to the type of dam and the facilities being managed.

Dam owners should ensure that the operating personnel involved in the day-to-day dam safety activities
(as outlined in SOPs and EAPs) are experienced and/ or trained in aspects of aperation of the owners
dam.

Dam Owners should develop 2 program for keeping the skills of their dam operation staff up to date
through tratning programs, courses and ‘on the job' training.

2.3 Quality management of dam safety management programs

The Australian Standard for Quality Systems AS/NZS ISO 9001-3:1994 (Lam) [Quality Systems - Model for
quality assurance in design, development, production, installation and servicing] can be used as a model

for the quality assurance required for dam safety.

Developing and maintaining comprehensive documentation for a dam safety management program as
described in these guidelines and quality management audits provide elements of a quality management
system. Audit points should be identified within the dam safety management program to allow
measurement of the effectiveness of the program and its components.

The dam owner, an internal auditor or a third party should conduct quality management audits on 2
‘systematic basis. When an internal auditor is used, it may be necessary to establish 2 management
structure in which the dam safety functions are independent of the dam operator,

A quality management audit of documentation should establish:

*+ adequacy of the poticies and the dam safety management program as a whole (systems audit)

+ adequacy of the process and the necessary studies used to establish the documenzation (process
audit)

* adequacy of specific procedures, documentation or a specific investigation (validation audit).

Some of the specific issues, which should be examined in a quality management audit, inchude:

¢ the authority for performing activities
+ allocation of responsibilities for particular activities
* actions 1o be undertaken and circumstances for such action.

DEPARTMENT OF NATURAL RESOUREES AND MINES
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3 Regulation of Referable Dams

Dam safety of referable dams is regulated 10 protect the community from dam failure. The chief
executive of the Department of Natural Resources and Mines (NR&M) is responsible for regulating
seferable dams. Dams are regulated by the chief executive through:

* safety conditions imposed on referable dams under the Water Act 2000 (which are partly based on
the failure impact rating of the dam)

*+ development permits containing conditions imposed under the Integrated Planning Act 1997,
issued to approve the development of a dam (which are partly based on the failure impact rating of
the dam)

* auditing of compliance with dam safety conditions (ie safety conditions imposed under the Water
Act 2000 and development permit conditions imposed under the Integrated Planning Act 1997)

* emergency action provisions contained in the Water Act 2000.

3.1 Development permits
3.1.1  General

Dam safety conditions attach to development permits and incorporate requirements specific to each
individual dam. The safety conditions must be relevant to, but not an unreasonable imposition on,

the dam or reasonably required for the dam. Dam owners can appeal against dam safety conditions
imposed or changed by the chief executive.

Part of the intention of these conditions is to ensure a dam owner develops a dam safety
management program for their dam. These guidelines provide advice on how to develop a dam
safety management program. Dam safety conditions may require a dam owner to develop specific
plans, procedures and reports that will form part of the dam safety management program. If the
specific plans, procedures and reports have already been developed by the dam owner (in
accordance with these guidelines}, those documents will generally be cited in the conditions for that
dam.

For example, each dam will generally be issued with 2 dam safety condition dealing with Emergency
Action Plans. Where a dam already has an Emergency Action Plan, the condition might state:

The current Emergency Action Plan for the dam is Document XX as updated from time to time.

The dam owner must provide one copy of the current Emergency Action Plan to the Chief Executive,
Department of Natural Resources and Mines by date.

The contact details contained in the Emergency Action Plan must be revieted prior to DATE each
year.

The Emergency Action Plan nust be reviewed at least every five years from (date).

The dam owner must ensure that the current (and changed?) Emergency Action Plan is provided to
the following parties

* Specific local government(s) eg Esk Shire Council
*+ Local counter disaster agencies affected by emergency events .eg Ipswich Counter Disaster

Coordination Commitiee
¢ NREM - Dam Safet @
ety {
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« Any additional group specific to this dam

In all emergencies, the dam owner must respond in accordance with the Emergency Action Plan,

In the event of an emergency, the dam owner must also, within 7 days of the event, prepare an
Emergency Event Report and provide a copy of the report to the Department of Natural Resources
and Mines. .

The Emergency Frent Report must contain:

s g description of the event;

* instrumentation readings (where appropriate);

* description of any observed damage;

= photographs;

* details of communication which ook place during the emergency; and
« comment on the adequacy of the FAP

* any recommendations or suggested changes to the EAP.

3.1.2  New Dams and Works that increase Storage Capacity

A development permit is an approval under the Integrated Planning Act 1997 which allows
“assessable development” to occur according 1o conditions stated in the permit. The construction of
a new referable dam and carrying out work that will increase the storage capacity of a referable dam
by more than 10% is “assessable development”, The chief executive has the power under Integrated
Planning Act 1997, to impose and change dam safety conditions on development permits issued
approving these types of development. '

A development permit will attach to the Iand where the referable dam is located. This means it will
hind:

* the current owner of the land
* future owners of that land
* any occupier of that land (eg 2 tenant).

A person wanting to construct a new referable dam under the Warer Act 2000 must apply for and
obtain a development permit before starting construction. A dam owner must also obtain a
development permit to carry out works thar will increase the storage capacity of a referable dam by
more than 10%, before that work commences. The Water Act 2000 requires a development
application for these types of assessable development to be supported by evidence that the chief
executive has accepted a failure impact assessment of the dam.

Prior to submission of a development application, owners and their consultants should consult with
officers of the Dam Safety Group in NR&M to discuss technical details of the development and
potential dam safety conditions. The Dam Safety Group provides advice to the chief executive on
dam safety conditions to be attached 1o development pernits. Dam owners should ensure that they
use relevant guidelines prepared by the chief executive when designing and constructing their dam.

Prior to construction of any referable dam, the chief executive will overview each proposal and may
require changes to be made to the proposal prior to granting a dam development permit. Where
conflicts of opinion exist, the chief executive may seek advice from independent experts before
making-a decision.
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3.1.3  Development Permits for Existing dams

For existing licenced dams which are referable under the Water Act 2000 the previous licences for the
dams will be taken to be a development permit? which has dam safety conditions attached. Dam
safety conditions applied to this development permit for existing licenced dams will therefore
initially originate from the dam’s waterworks license under the Waler Resources Act 1989 (Qid). The
chief executive also has the power under the Water Act 2000 1o impose and change additional safety
conditions on the dams,

These safety conditions are taken to be development permit conditions for the purposes of
enforcement.

For existing unlicenced dams, which are referable under the Water Act 2000, the chief executive will
develop and apply safety conditions under the Water Act 2000.

The chief executive also has the power to change those safety conditions if satisfied changes should
be made in the interests of dam safety. The safety conditions are taken 1o be development permit
conditions for the purpose of enforcement.

3.2 Auditing

The chief executive, to identify shortfalls in a dam safety management program and areas of non-
compliance, may carry out andits of compliance with development permit conditions.

There are two Acts in Queensiand which deal with enforcement of dam safety. The Waiter Act 2000
contains provisions to enable the chief executive to issue 2 compliance notice if that Act is contravened
(eg fail to carry out a failure impact assessment when one is required). Additionally, as dam safety
conditions are development permit conditions for the purpose of enforcement , penalties apply under
the Integrated Planning Act 1997 (Qld) for failing to comply with a development permit condition,

3.3 Emergency action provisions

The chief executive has the power to issue a direction to take emergency action under 5.494 of the Water
Act 2000. This notice is only issued if the chief executive is satisfied or reasonably believes that:

» there is 2 danger of the failure of the referable dam and
* action is necessary to prevent or minimise the impact of the failure.

If a person fails to comply with a notice without a reasonable excuse, action may be taken. The
compliance provisions of the Warer Act 2000 will allow any person to bring an enforcement order
proceeding in the District Court and seck a Court order forcing a person to comply with the notice.

In addition, the chief executive has power under the Wazer Act 2000 to act 1o prevent or minimise the
impact of 2 dam faiture, if 2 notice is not complied with. The chief executive can recover any reasonzble
expenses incurred when taking such action and may also make the expenses incurred a charge on the
land.

Emergency action notices also attach to the land where the referable dam is located, binding the owner
of the land at the time it is issued and any future owners.

3 Defined under the Integrated Planning Act 1997,
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4 Investigation, Design and
Construction

4.1 Infroduction

Dams engineering is not an exact science as it frequently involves uncertainties beyond prevailing
knowledge. It relies heavily on mathematical principles, physical laws, experienced judgement and
known safe practices.

Dam safety management requires that critical uncertainties are recognised, investigated and resolved to
acceptable risk levels. Consequently, the investigation, design and construction phase of dams
engineering plays an important role in dam safety,

At time of writing philosophies of risk assessment and management were stasting to influence the
design, management and operation of water dams throughout Australia. This guideline embraces those
philosophies as far as they have been incorporated in published ANCOLD Guidelines. Dam owners are
encouraged to utilise those philosophies 1o develop management and operation programs. However,
this guideline will await broader dam community assessment of the methodologies before incorporating
risk management as a recommended approach to management.

4,2 Issues concerning the dam owner

No two dams are the same. There are many issues including safety issues, which a dam owner should
consider when developing a dam. Issues that are specific to dam safety include:

» the failure impact rating of the dam (that is whether the dam will have a Category 1 or Category 2
failure impact rating)

* the resocurces required to adequately address the technical issues associated with the investigation,
design and construction of a dam

* the resources required to adequately manage the dam in a safe manner

* dam safety statutory requirements

* the consequences of potential dam failure.

Other issues, while possibly having dam safety implications, are primarily asset ownership issues. These
include: :

* environmental or downstream impacts which need to be considered
*+ the economic viability of the dam
+ long-term maintenance management implications of dam ownership.

DEPARTMENT OF NATUEAL BISOURCES 4D MINES
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4.3 Conseguence assessment

The regulation of referable dams under the Water Act 2000 is based solely on the population at risk in
the event of 2 dam failure. However, dam designers, on behalf of dam owners, may also wish to
consider other potential consequences to determine design standards for a dam. These other
consequences may include:

* economic loss of the asset

+ commercial losses and social impacts
* impacts due to loss of water supply

* damage to property and infrastructure
* environmental damage.

If the owner wishes to take these factors into account he or she could undertake an assessment of the
consequences of dam faiture. A methodology for undertaking a consequence assessment can be found in
the Australian National Committee on Large Dams (ANCOLD) Guidelines on the Assessment of the
Consequences of Dam Failure.

The effort ard resources a dam owner should put into 2 dam safety management program and the scope
of the program is related to the consequences of the failure of a dam on life and property, as well as the
complexity and novelty of the dam.

Some of the more common scenarios to be considered in consequence assessments include:

* dam break - the uncontrolled release of pondage for ‘sunny day’ conditions and a range of flood
events

*+ remote floods - flood surges well downstream of dam which can coincide with storage release

+ upstream floods - backwarer effects of the dam during floods

+ water supply loss - failure of pummps, outlet facilities, reservoir pollution etc

* operational problems - accidental opening of flood gates, equipment malfunction etc.

A consequence assessment should provide a profile of the potential damage of dam failure. In cases
where failure does not impact on population and is of economic consequence only to the owner, a case
miay exist for a minimal dam safety management program. In contrast, where the potential for
substantial damage costs exist and significant impact on others is likely, dam safety management should
he more rigorous.

Dam owners should periodically review the consequence assessment to monitor any change in
circumstances such as development downstream. Such developments can make non-referrable dams
‘referable’ and can cause changes to the required design standards.

4.4 Investigation

Many investigations are undertaken when developing a dam. Most focus on comparing alternate sites
and determining the viability of a particular site, rather than focussing on dam safety issues. Examples of
these investigations include:

+ economic assessment of a dam, including water pricing studies
* land use studies
* impact assessment studies, including soctal, cultural heritage, and environmental studies.

Two areas of investigation predominantly relate to dam safety issues. These are:

DEPARTMENT OF IATURAL RESOURCES AHD MINES
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44.1  Geological and geotechnical investigations

These include geological and geotechnical assessments of the site and materials, They are generally
carried out in stages ranging from broad seoping levels to more detailed investigations depending on
the findings of each stage. Each stage should be thoroughly planned to ensure that all matters,
which may affect dam safety, are identified, investigated and appropriately resolved by the designer,

Investigations should not be limited to the dam site alone. The geology, topography and the depth of
water held in the storage area should be considered. This ensures that major leakages, slope
instabilities and significant reservoir-induced seismic activities, which may jeopardise the safety of the
dam, are considered in the design.

All work undertaken in the geological and geotechnical investigation stage should be properly
recorded and presented in a comprehensive report. This will enable the designer to define the extent
of any further work required prior to finalising the design. Investigations are generally on going
through the construction period as the foundations become fully exposed or the extent of any
foundation work, such as grouting, is recognised. Consequently, investigative reports need to be
updated and amended as construction proceeds. When construction is complete, 2 full and
comprehensive report should be available as a reference for on-going surveiilance of the dam and
subsequent safety reviews.

4.4.2  Hydrological investigations

A suite of hydrological investigations should be undertaken to develop dam safety data for the
proposed dam. These hydrological investigations, which are independent of yield hydrology?,
involve:

* developing an appropriate run-off model for the catchment
* calibrating this run-off model with historical flood data where possible
* assessing any operating limitations and criteria, which are fo apply to spillway discharges
¢ assessing the consequences of potentjal faiture of the dam:
- particularly the population at risk - see NR&M Guidelines for Failure Impact Assessment of
Water Dams
- for best practice purposes o determine other consequences of failure (eg economic and
environmental costs) using the ANCOLD Guidelines on Assessment of the Consequences of a
Dam Failure (May 2000) if appropriate
determining the spillway design standard, spillway design flood and, if the spillway is a gated
structure, determining any operating rules which are to be applied.

All work (including documentation of mathematical models) undertaken in bydrologicat
investigations should be properly documented and presented in a comprehensive report. This will
enable the designer to finalise the design and will assist subsequent reviews of this aspect of the
design.

4 Yeeld bydrology is a major issue for the dam owner but has minor significance to dam safety.
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4,5 Design

451 General

Factors which should be considered during the design of a dam, inchude:

1. Physical characteristics

« dam type

« location and alignment
*+ size and shape

* appurtenant works.

2.  Geotechnical information

+ material properties and availability

* foundation properties and treatment
+ geological characteristics

* seismic loadings.

3. Hydraulic aspects

* type of spillway, means of fow control and energy dissipation
* hydrological characteristics

+ hydraulic design and water loadings

+ stream diversion requirements

+ flood mitigation capacity.

4. Stability

+ structural capacity of principle elements
5. Construction methods and sequencing

+ including watercourse diversion requirements during construction
6. Operational aspects

* operational complexity and reliability
*+ requirements for ongoing monitoring
+ technical capability and availability of operations personnel.

7. Environmental aspects

« environmental impacts including the effects of storage and barriers
+ cffect on upstream and downstream areas
+ magnitude of downstream releases.

452  Specific Design Requirements

S0Q.002.001.0442

While the way in which these aspects are applied to a particular dam depends on its dam failure
impact rating, size, importance, complexity and consequences of a dam faiture, the key principles

are:

s all dams structures should be designed to suit the loads 1o be applied to them in accordance ‘

with:
- ANCOLD guidelines
- relevant Australian Standards

- notices (compliance and information) issued from time ro time by the chief executive

- generally accepted engineering practices
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* in particular, dams must be able to withstand seismic loadings, flood loadings, normal operating

loadings, construction loadings, post construction loadings,

* the reglonal and site geology must be understood and engineering geology models developed to
form the hasis for design

* the foundations must be capable of supporting the dam structure and controlling seepage

* the reservoir basin and rim must be sufficiently impermeable to prevent excessive losses of
water (Any seepage must be controlled and instability must not occur at any stage of resesvoir
operation.}

* construction materials must be identified to meer site and design requirements

+ the spillway size must be established on the basis of accepted engineering standards—ANCOLD
Guidelines on Selection of Acceptable Flood Capacity for Dams, 2000 (Hydrological and
meteorological information used in the design must be appropriate for the dam locality and
dam use)

* the cut-off design must be established on the basis of the loadings, strength of the available
materials and the need to control the seepage (For embankmeént.dams, the designer must
incorporate adequate lines of defence including properly designed drains and properly designed
filters to ensure the long-term integrity of the seepage control system)

+ the outlet works must meet the requirements for the reservoir operation and must have
provisions for safe operation and maintenance

* provision must be made for the long-term monitoring of the structural performance of the dam
and its components

* an appropriate dam safety management program must be developed and adhered to through
the investigation, design and construction processes to ensure all matters are properly artended
to and adequately recorded.

Some of these factors may have a direct impact on dam safety, while others may have an indirect
impact. The dam designer should be 2 registered professional engineer, highly experienced and with
a good knowledge and understanding of dams. In some cases, dam owners may want to establish a
review board of experts to provide guidance on the design of the dam. For large projects, dam
owners may wish to engage a project design engineer who is assigned technical coordination
responsibility for the dam during its design and construction.

These factors influence the construction cost of a dam. The designer should develop a design, which
meets accepted safety standards and the needs of the owner (including budget). The designer
should be aware of new technology and methods being adopted elsewhere, which may provide cost
savings. Such savings should be critically evaluated in terms of possible long-term costs, which may
occur should safety and operational problems be experienced with the dam. The more that is
known about the site conditions and foundation materials the less conservative the design has to be,
resulting in lower construction costs.

The designer should establish specific onsite construction and operational inspection programs for
review by appropriate design personnel and technical specialists. These programs should include
frequent inspections during construction to confirm that site conditions conform to those assumed
for design or to determine if design changes may be required to suit the actual conditions. A major
requirement is inspection and approval by the dam designer of the dam foundation and foundation
treatment before the placing of dam materials. The final design inspection of the construction should
include a complete review of the surveillance undertaken and testing of any operating equipment.

The designer should determine surveillance requirements for the dam including:

* inspections - operational design inspections should continue throughout the life of the project,
in accordance with a formal inspection program covering all project features. The inspection
program should meet the regulatory requirements specified in the dam safety conditions in the g

development permit Queenstand
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* instrumentation - as part of the surveillance requirements, there may be a need for

instrumentation (eg settlement and foundation pressure). The designer should identify the
need for, and position of instrumentation and include a schedule for timely reading, collecting,
reducing, and interpreting the data. The design should include an advance determination of
eritical instrument observations or rates of data change and a plan of action if observations
indicate a critical condition may occur. These critical instrumentation figures should be based
on the design assumptions.

4.6 Construction

The supervising constructing engineer(s) should be experienced in dams engineering and be able to
detect when variations to specified procedures are necessary, or when special attention is required in
relation to:

* foundation treatment

* material selection and placement

+ material manufacture (eg filters)

* material testing

* stream diversion

* concrete manufacture

* construction equipment selection

* other issues which can affect the safety of the dam,

The constructing engineer should have:

* a comprehensive understanding of the design
* responsibility for technical coordination between design and construction engineers
* responsibility for managing the construction staff to assure compliance with specifications.

One of the most important aspects of dam construction is the foundation inspection. It is seldom
possible to fully identify all the characteristics of the foundations of a dam during the investigation stage.
Once the foundations have been fully exposed and prepared, there may be a need to amend the design
requirements. Inspections by the designer are necessary to confirm any amendments. If unanticipated
conditions such as geological feanzres are encountered, the designer must be involved in determining
appropriate design changes.

Regular site visits and inspeczions by the designer and review engineers (where appropriate) are
recommended.

®
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4.7 Design and construction documentation

4.7.1Data Book

Dam owners should compile and maintain a Data Book. A Data Book is 2 convenient source of
information summarising all pertinent records and history. It should encompass the documentation
of investigation:, design, construction, operation, maintenance, surveillance, remedial action as well
as monitoring measurements. A Data Book may be large and consist of several documents eg
drawings, electronic data files and printed reports or smaller depending on the type and complexity

of the dam.

- 4.7.1.1 Data Book Checidist

- General

fable of Contents

Background Information

* Statistical Summeary of the main
features of the dam

* Aerial Photograph of the Dam (if
available)

* Historical Events (prior to
construction, during construction
and subsequent operation)

* Record of incidents at the dam

*. Relevant Correspondence

Geological Information

* Regional Information

+ Site Information

* Seismicity

s Relevant Correspondence

Hydrologic Information
* Design Floopds _
¢ Current Inflow Design Flood
* Relevant Ccrrespondence
¢ Failiire Impact Assessment
* Consequence Assessment

Data Books should-include the following information:

Foundation Information

Dam Structure

Other Features - Sp!liway, Outlet
Works, Mechanical Systems

\\

Description

Design and Analysis

Treatments

Construction Records, Changes, and
Modifications

Instrumentation

Known deficiencies (eg seepage; etc)
Relevant Correspondence

Description

Design and Analysis.

Treatments

Construction Materials
Construction:records, changes and
modifications

Instrumentation

Deficiencies (eg cracking, etc)
Relevant Correspondence
as-constructed drawings

Description

Design and Analysis

Details of relevant control systems
and operating prmcxplc,s

as constructed drawings

J
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4372  Deslgn Report

On most projects, a Design Report should be compiled once the design and construction stages are
completed. However, on major projects, this may have to be staged. The designer should document
the design and construction of the dam including:

* Designer’s Operating Criteria (DOC), eg gate operating rules and cone valve operation protocols
* design parameters adopted and assumptions made {and their bases)

+ methods of analyses

+ results of analyses and investigations (numerical and physical)

¢ hydraulic model testing of final spillway arrangements

+ complete set of drawings and specifications

* summary of As-Constructed documentation and other construction information (see 4.7.3).

The Design Report must contain sufficient information so that in the event of any safety problems
relating to the dam, information can be quickly and easily obtained to resobve the problem.

When preparing a design report, the designer should consult the checkfist of dam technology issues
inctuded as Appendix 3 - Checklist of Dam Technology Issues.

473  As-Constructed documentation

The constructing engineer should provide a complete record of the construction to assist in
determining solutions 1o any safety problem, which may arise during the life of the dam. Asa
minimum, this record should include:

+ decisions 1o adapt the design to actual field conditions
* as-constructed drawings indicating the actual lines, levels and dimensions to which the structure
is built
* construction processes
+ systematically compiled 2nd comprehensive photographs and, where appropriate, videos of the
construction, with particular coverage of significant events which include:
* foundation treatment
* material preparation and placement
« filters, cut-offs
*» core materials
* joint preparationt
¢ foundation surface mapping of rock defects
¢ material test results and comparison with assumed design parameters
+ instrumentation data including precise instrument locations and initial instrument readings
* construction inspection reports:

The As-Constructed documentation should be summarised and either incorporated into the Design
Report or produced as a separate Construction Report.
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5 Operations and Maintenance

5.1 Introduction

Proper operation and maintenance is essential for the continued viability and safety of 2 dam and its
associated structures. Improper operation of a dam may result in dam faifure, and poor maintenance can
tesult in abnormal deterioration of the dam, reduced life expectancy of the dam and increase the
possibility of dam failure,

Dam owners should have in place an operation and maintenance program, which is described by the
following documentation:

» Standing Operating Procedures
¢ Detailed Operating and Maintenance Manuals
*+ Recording and Work Assignment system.

5.2 Standing Operating Procedures

Dams are normally designed to operate within a range of operating criteria. A good dam safety
management program will ensure that;

* these operating criteria are known
¢ the dam is operated within these criteria
* the dam is maintained so that it can perform within the established criteria.

This should be done through Standard Operating Procedures (SOPs). These procedures should:

* define responsibilities for actions crirical to the safety of the dam

* idenify procedures for particular daily activities, which ensure thar these activities are done safely;
in the same way each time and in accordance with development permit conditions

* ensure appropriate people are notified when unforseen or unusual events occur.

Dam gwners should ensure they operate their dam in accordance with the SOPs.

SOPs are beneficial as they provide information on procedures for a dam (including responsibilities and
timings). They help to:

*+ ensure long term adherence to operating procedures and across changes in ownership and
operating personnel
* ensure that 4 task is completed in the correct, repeatable manner. They reduce the probability of
dam threatening sitvations by providing operating protocols for personnel to follow. Examples of
situations, which may be avoided by using appropriate SOPs, include:
+ “out of date’ procedures being applied to activities such that the dam is not operated in the
manner expected by others
» problems not being fixed because dam safety inspections are not pesformed or are not carried
out by appropriate people
+ critical equipment not being checked so that it is not operational when needed
+ the incorrect operation of flood mitigation dams which may result in decreased flood mitigation
capability or the amplification or extension of flooding
* failure to open gated spillways at the appropriate time, which can cause overtopping of the
gates and subsequent failure of the dam
+ failure to close gared spillways or outlet works which may empty a reservoir. @
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SOPs provide documentation of the way in which various tasks are performed and provide a permanent
record of actions taken to operate the dam. If action results in an undesirable outcome, SOPs may assist
in determining the reason and amendments can be made to the SOB SOPs enable reviews of an
organisation's operations to improve efficiency.

Dam owners should develop SOPs for their dam and operate the dam in accordance with these SOPs.
This guideline concentrates on those SOPs, which deal with dam safety issues such as:

+ personnel training and procedural issues
* emergency action and incident reporting
* critical operating procedures
* monitoring and surveillance.

When developing SOPs, 2 dam owner should consider issues, which may affect the complexity of the
S0Ps including:

* the complexity of dam operations {The more complex the operation is, the more detailed and
comprehensive the SOPs should be. For example, detailed SOPs wilk be required for a dam with a
spillway, which is controlled by large, high capacity gates, which could release damaging flood flows
downstream in the event of maloperation.)

¢ degree of backup required

¢ complexity of spillway arrangements

* simplicity of flow release regimes.

The location of SOPs is critical to their effectiveness. At least one copy of the SOPs should be located
where dam operations are controlled and operational decisions are made. This is particularly important
for structures with variable flow control.

In addition, to ensure that SOPs remain effective over time, dam owners should ensure each SOP is
reviewed annually.

5.2.1 Developing SOPs

There are a number of tests that can be applied to determine whether a SOP needs to be developed
for a task. Before writing a procedure for a task, you should consider what the consequences would
be if the task was performed incorrectly That is:

+ What costs would be incurred as a result of the task being performed incorrectly?
* Whar resources would be required to remedy the situadon?
* Whar time would it take w remedy the situation?
* What are the safety implications?
* What are the enviconmental implications?
* If today was my first day in the job, would I know:
* Bnough sbout the organisation and its different functional areas to perform the required
tasks?
* With whom 1 should communicate and what inputs T need, where they come from, how 1
access them, and whether [ need someone’s assistance?
+ What to do with the output of my job and to whom I should direct it?
¢ If the adverse consequences of performing the task incorrectdy are minimal, the task may not
need 1o be documented.

DEPARTMENT OF NAFURAL RESOURCES AND MINES
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5.2.1.1 Comprebensive Checklist of SOPs

following issues.

ISSUE

Not all of the following SOPs will be aypiicable 1o each dam. The requirement for individual SOPs
needs to be decided case-by-case. Where applicable; SOPs should be prepared to deal with the

REASON FOR INCLUSION

~

Personnel Training and Procedural Issues

Operator Training

To ensure suitably qualified and experienced
people are available to operate the dam

Documentation control and review

To ensure SOPs and 0th¢r controlffed
documents are properly updated and only

 the current version of the procedures is
~used for dam operations

every five years

Undertaking of a Failure Impact Assessment |

For compliance with the requirements of the
Water Act 2000

Setting of Normal Operation Criteria

To ensure the dam is operated and maintained
in accordance with known operating limits cg
gate operating limits or restricted FSL's due to
stability limits

Emergency Action and Incident Reporting

Accident and Incident Reports

To ensure incidents which may affect dam
safety are documented so that they can be
considered in future inspections and safety
reviews

Emergency Action Plan (EAPs)

Liaison with affected population, local
government and counter disaster organisations

Verification of Emergency Contact Numbers

To ensure EAPs are kept up to date'and ready
for use '

an Emergency Event

Communication procedures and procedures |
covering the Loss of Communication during |

To ensure adequate triggeging of Emergency
Action Plans and to ensure dams are-operated
properly when communications are restricted

Attendance at dam

To address levels of attendance corresponding
to operational states.of the dam_

S
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S0Q.002.001.0450

ISSUE

. REASON FOR INCLUSION

Critical Operating Procedures

Test operation of critical equipment

o reduce the risk of the equipment not
- operating as planned. Such & procedure should

provide for:
+ an annual pattern of test operation of gates
or other crest control devices’

x regular testing of backup power 'supplies
 * regular testing of sump pumps

* regular testing of communications

Pump operation plan for water-harvesting
that includes monitoring

| To minimise the risk of overtopping of the

dam thrbﬁgh over-pumping

Notification of Spillway Discharge

To ensure emergency planners are aware of
significant spiliway discharges during flood
events

Spillway Gate flood operations including:

* water level monitoring procedures

* discharge Control and flood release
protocals including monitoring and warning
of areas of impact prior to releases (for

* © campers etc) as required in the Emergency

Action Plan '

* coordination of releases with other dams

or downstream tributaries (where appropriate) :

* communication security and failsafe
procedures - '

To ensure spillivay operations proceed in

accordance with agreed procedures whig;iq
maximise the safety of the dam and minimise

disruption to flood affected communities

Buikhead Gate Installation, Penstock drainage,

- Trash screen removal and installation

- To ensure: the safety of operations and

maintenance personnel

Confined Space Access

To maximise the safety of people in and around

the dam -

Monitoring and Survgiliance

Water level monitoring procedures and the
monitoring of inflow events

To ensure dam hydrology and spillway
performance can be reviewed:

Instrumentation surveillance and data
recording

To ensure monitoring and surveillance is

- carried out and the data are rapidly
- analysed and reviewed

S

Owners routine dam safety inspection
including checklists and reporting
requirements

: To ensuire routine dam safety inspections are
' carried out consistently and to appropriate
standards

S

5

This SOP must include cracking gate under full load, and raising and fowering gate under no load over firll travel
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Comprehensive Checklist of 50Ps (cont)

ISSUE :

REASON FOR INCLUSION

Monitoring and Surveillance {continued)

Dam Safety Annual inspections (if aniual
inspections are required by development
permit conditions)

To ensure the inspections are carried out

| consistently and to appropriate stahdards

Dam Safety 5 yearly comprehensive inspection |
(i required by development permit conditions)|

To ensure the inspections are carried out
consistently and to appropriate standards

Requirement for inspection during and after
flood events and after seismic events

To ensure the emergency action plan and any
remedial works are triggered during and
after such events :

~'mechanical and electrical equipment

Inspection, testing and maintenance of

To ensure mechanical equipment can be
operated as designed whenever necessary

Log Book

Maintenance of Dam Log Book

To ensure operations and maintenance activity
and associated decisions are recorded

Log book should include major events
such as: ‘

* equipment testing

*+ major planned and unplanned maintenance
“and special one off j’Qbs at the dam
+ testing of gate functions

* painting programs

+ flood discharges and reservoir levels

"+ incident details

* reports dispatched and received

. :notiﬁ_{:ztioﬁ of receipt of changes to

documentation. (eg SOIPs)i' S

To record major and exceptional events and
conformance with procedure
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5.2.2  50Ps Checklist

The following comments are suggested 1o assist in the preparation of SOPs;

¢ Preliminary pages of the combined SOPs should inchide:
- cover sheet
- title page
- table of contents
- revision sheet
- any necessary certification and/or verification required by the dam owner
- an aerial photo of the dam if possible.
*+ In terms of formatting, it is recommended 10:
- bind SOPs in loose-leaf folder so that it is easy to make revisions, additions and updates
start each procedure on a new page
use a standardised format for each procedure
the title of each procedure should be short and adequately identify the task
use lists rather than narration 10 outline instructions and information whenever possible.
* All areas of responsibility in the administration, operation and maintenance of the dam should
be clearly indicated in the SOPs. Some of the operational aspects of dam ownership and
operation that should be addressed include:
- operation of equipment at the dam
- reservoir inflow and flood forecasting
- authorising spiflway flood releases
~ authorising irrigation releases
~ recording reservoir data
~ routine inspection
- maintenance
- modification
- correct method of opening and closing guard gates
~ dam safety and surveillance.
+ The operating persennel responsibilities should he specifically identified and should include
regularly scheduled duties personnel are required 1o perform.
* Administrative and operational relationships between the various operating and end user
organisations should be detailed. (Both formal and informal agreements should be referenced )
¢ Organisational arrangements in the form of flow charts can be beneficial. For example,
agreements an allocation of responsibility for operation.
* Write procedures clearly and concisely. Avoid using vague words (for instance use a specific
word such as “annually” rather than the word “periodically™).
* Each procedure should identify the step-by-step actions or groups of actions in sufﬁcmnt detail
to describe the task in a logical manner,
*+ Where appropriate, inclde drawings, sketches, graphs, manufacturer’s instructions,
photographs ete in appendix or text to increase understanding.
+ Where appropriate, if a SOP requires a form or forms to be filled out to confirm that a task
described in the SOP was undertaken copies of the form should be appended to the SOP
* Where appropriate, the use of drawings, marked photographs, colour coding and numbering of
valves and switches are recommended to supplement step-by-step operation or maintenance
instructions. These aids simplify instructions and reduce the chance of error in their use.
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523  lLevel of Attendance

The owner should ensure that the level of operator attendance for the dam is appropriate for the
failure impact rating of the dam as welf as the:

*+ consequences of the dam failure

+ proximity of the population at risk and the available warning time

¢ remoteness of the dam and ease of access during flood events

¢ reliability of remote sensing and transmission of warning trigger data to offsite control centres
¢ availability of backup operations personnet

+ other activities conducted at or near the dam by the dam operator

* need to trigger Emergency Action Plans

* complexity of gate operations and associated need for skilled operators

* preparedness of operations staff

* inspection post seismic or flood events compared with monitoring as flood event evolves.

For example, the level of attendance for a particalar dam with a Category 1 failure impact rating
which has simple operating requirements, z distant population at risk and a long warning time, may
involve regalar visits and inspections {eg daily visits and inspections). In contrast, a dam with a
Category 2 failure impact rating with complex operating requirements and 2 high population at risk
in close proximity, may require qualified dam operators in residence and/or an appropriate electronic
surveillance, control and communication system. The reliability of electronic systems should he
considered in determining rhe level of attendance during flood events.

Further, a dam owner may wish to assign the operation of a dam 1o 4 nominated operator (the dam
owner still retains responsibility for dam safety). If this occurs, the dam owner should ensure the
nominated operator:

*+ is aware of the potential damage which could result from the different modes of failure relevani
to the dam

* is aware of the Designers Operating Criteria and what constitutes an abnormality

* operates the dam in accordance with SOPs

* participates in dam safety inspections and the surveilfance program

*+ is empowered to initiate Emergency Action Plans should the need arise

*+ is empowered to communicate directly with the relevant parties {eg advise chief executive of
NR&Mj should there be 2 need to operate the dam ourside a SOP '

5.3 Detailed Operating and Maintenance Manuals

While 2 SOP outlines the protocols for operation of a system in the dam (eg water releases by gate
operation), Detailed Operations and Maintenance Manuals (DOMMSs) address how to operate, maintain
and overhaul individual pieces of equipment for a dam and its associated structures (eg the operation,
maintenance and replacement of valves and motors for the gates). The dam owner should operate and
maintain the dam in accordance with the DOMMs.

The DOMMs are important as equipment, which is operated or maintzined in an incorrect or
inappropriate manner, can affect the safety of a dam. Significant work should not commence on
equipment for a dam and its associated structures without proper authorisation from the dam owner.

The information in the DOMMs should be complete, accurate and up to date and cover all facilities and
equipment. Further, for those issues which are critical to the safety of the dam, the dam owner should
ensure the DOMMs are reviewed annually so that the manuals remain accurate and up to date. @
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The manuals should contain the following:

* Work Instructions, which detail the way in which equipment should be operated and outline the
steps involved in peiformirig a task. For example, a work instruction may be developed for the use
of the gantry crane for placement of bulkheads gates.

*+ Maintenance Schedules, which detail the asset, description of task, frequency of maintenance and
special requirements for servicing and maintaining the equipment. For example, a maiatenance
schedule should be developed for maintaining and servicing all mechanical and electrical
equipment.

* Equipment data sheets or Manufacturer's Manuals, which comprise technical information needed
for maintenance, repair and overhaut of equipment. For example, an equipment data sheet or
manufacrurer’s manual should exist for the operation, maintenance, repair and overhaul for the
emergency generating set.

Daim owners should ensure that DOMMs developed for their dam reflect the operating complexity,
location of the dam and distribution of responsibilities between maintenance and operational personnel.
The DOMMs should be located on site at the dam at least for day-to-day use. For procurement and
administrative reasons, it may be advisable to hold a second copy in the dam owner’s office.  This is
particularly important for structures with variable flow control.

The DOMMs or at least their drafts should be available prior to the initial filling of the reservoir.

5.4 Recording and Work Assignment system

The Recording and Work Assignment system issues detailed work orders for operational staff (and others
such as consultants) and records the cutcomes of the order. Work orders originate from requirements
of the SOPs and DOMMs. These work orders set out who is responsible for work, supervising
responsibilities, recording details of the work and the date of the work. Dam owners should have a
Recording and Work Assignment system which is capable of issuing and tracking work orders.

The Recording and Work Assignment system can consist of;

* checklists

* logs

* card files

* computerised systems,

This system plays an important role in verifying work undertaken on the dam for dam safety purposes.
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6 Surveillance

6.1 Introduction

Surveillance is the continual examination of the physical condition and operation of 2 dam. Surveillance
programs should be capable of detecting problems or unsafe conditions at an early stage so that
corrective measures can be taken and dam safety is not compromised, To obtain a historical context for
defects, surveillance should commence as early in the life of the dam as possible to detect the
development of any problem or unsafe trends and to provide full background information on 2 dam’s
performance.

A dam safety management program begins with the initial investigation of the dam foundation and
continues through i1s design, construction and operation. While many problems may occur and need to
be overcome during these phases, there is always a risk that not all problems have manifested
themselves or been detected by the tme the dam has reached its operational phase.

Any unusual behaviour, regardless of how seemingly insignificant, should be identified and recorded
because this may be the forewarning of a newly developed unsafe condition.

The causes and processes of dam failure are varied and the knowledge gained from previous dam
failures has contributed to the advancement of specialised knowledge essential to the prevention of
further failures. Case histories of dam incidents reveal many remarkable similarities in antecedent
conditions and processes of deterioration.

Each dam should have its own surveillance program. The scope of a surveillance program should be
appropriate to the size of the dam and storage, the population at risk and other consequences of dam
failure, the level of risk at the dam, and the value of the dam to the owner.

A surveillance program should include:

* monitoring of instrumentation

* collection of information or data relating to dam performance (eg investigation, design and
construction reports)

* evaluation and interpretation of the data

* arange of inspections, from routine inspections by operational staff through to comprehensive
inspections by engineers.

Each of these is considered in more detail in the following sections.

Experienced dams engineers shouid be consulted on the nature and extent of suitable surveiltance
programs.  Generally, larger more complex structures with novel design features require more detajled
and comprehensive surveillance programs. These should be instigated during the design and
construction phases and in response to emergent problems.

6.2 Monitoring

Monitoring is the collection, presentation and evaluation of information from measuring devices
installed at or near dams. Monitoring is needed:

* to detect deterioration in performance of the dam
* to detect trends or behaviour to establish compliance with design expectations (If the trends @
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indicate non-compliance with design expectations, remedial action should be initiated.)

* 1o rectify dam design issues which could not be resolved to high reliability during the design and
construction stages (Such issues can only be addressed with 2 monitoring strategy, which can
substantiate design expectations by establishing a correlation with actual behaviour. Some
behaviour responds slowly over many years while some may not become evident for many years.)

The designer, review engineer, or inspection engineer should identify the issues that need to be
monitored and incorporate appropriate instrumentation into the dam. For instance, for a farm dam, it
may be concluded that there is no need for any instrumentation. Forms of monitoring include:

+ deformarion surveys

* water level measurements (including rainfall)

* seepage and pore pressure measurements

* measurements to confirm design parameters

+ foundation pressure management

* stresses in emnbankments or structural components
* spillway performance and condition

* monitoring of deficiencies (eg cracking ot erosion)
¢ seismic monitoring

* level of surveillance data.

The preferred frequency of monitoring varies over time. Factors influencing the frequency of
monitoring include;

* the consequences of a dam failure

* the nature of the behaviour being monitored

* the stage of maturity of the dam (eg monitoring should be more intense during the construction
and initial filling stages than during the operational phase)

* the existence of any preblems or events (eg special events, such as record floods and earthquakes,
will require more intense monitoring).

Dam owners should ensure that dam monitoring programs are reliably execured and that all
instrumentation is maintained in a relizble condition and provides accurate readings throughout the life
of the dam, Instrumentation available varies according to complexity, robustness and cost. Regardless of
the instruments used, the dam owner must be able to ensure that the appropriate standard of
monitoring is achieved.

The designer of the dam should determine the monitoring program, instrumentation used and
frequency of observations initially in the design and construction phase. Dam owners should have a
dams engineer review the appropriateness of the monitoring program, the instrumentation used and the
frequency of observation as part of each comprehensive dam safety inspection. Instrumentation may
need to be retrofitted if potential problems are identified.

There may be potential for remote monitoring and automation of data collection. However,
malfunctions of remote monitoring and automatic data gathering during times of extreme weather
conditions suggest that carefisl consideration be given 10 the reliability of such systems, especially when
some form of operational control relies upon the monitoring, Owners should ensure that backup
facilities are available for checking remote monitoring and accessing operational data for the dam during
critical periods. '

As the design and installation of instrumentation systems is a specialised area of dams engineering, dam
owners should engage engineers experienced in this field.

@ The inclusion of accelerometers in dams in cooperation with wider seismic networks (state or national}

Queensland

Government
T DEPARTMENT OF NATURAL RESOURCES AND MINES
Natural Resources

and Mines QUEENSLAND DAM SAFETY MANAGEMENT GUIDELINES This version approved February 2002




S0Q.002.001.0457

27
should be considered. This is important in seismically active areas or for farge dams where reservoir

induced seismicity could occur. Interpretation of data and maintenance of systems should be undertaken
by a seismologist.

6.3 Data collection and management

Dam owners are responsible for the collection, storage and presentation of all data associated with the
operation and maintenance of 2 dam. There are two types of data:

* Static data does pot change with time. Such data will normally be stored in the data books, dam
safety reviews and reports. Static data usually encompasses all design and construction
irvestigations, including the Designers Operating Criteria. Much of this informartion is found in the
Design Report and As-Constructed documentation,

As much of the static data will never be changed, it may be reduced and stored on microfilm or some
electronic storage medium. Sufficient, easily accessible information should be kept on hand in Data
Books to provide information for any situations which could arise.

* Dynamic data changes with time. It includes data derived from dam safety surveillance, monitoring,
operations and maintenance activities. This data is accumulated in the Dam Safety Inspection nd
Surveillance Reports. Much of the dynamic data is suitable for computer storage and presentation,
particularly that arising from monitoring.

For data collection and management purposes, dam owners should be aware of:

* the strengths and limitations of computer storage and retrieval systems (eg ease of access for
retrieval of information)
* issues associated with compatibility of computer systems.

Dam owners should ensure that the system used to collect and process the data has facilities to detect
the occurrence of “chviously different” data, which can be caused by:

* data recording and transfer errors
« instrumentation malfunction
* abnormal behaviour of the dam.

These situations should be investigated immediately. If the change fs attributed to abnormal behaviour,
the owner should initiate farther investigations to explain the abnormality and ensure that it is not
indicative of a worsening dam safety situation. These abnormalities can be a trigger for remedial action.

6.4 Surveillance evaluation

Not all dam deficiencies can be detected by visual inspections. There are many cases where an analysis
of surveillance data has detected problems not evident by other means. Surveillance evaluation js an
assessment of the safety of a dam in terms of its condition and operation based on data obtained from
dam safety inspections and monitoring.

Data is accumulated during the course of surveillance, monitoring and operation of 2 dam. For ease of
understanding, it may be beneficial to reduce this data into graphical form. Dam owners should ensure
this data is evaluated on a regular basis to monitor the contnued safety of each dam. Data evaluation
should be assigned to an experienced dams engineer who should make recommendations based upon
their interpretations.

Some examples of how areas of dam performance are considered in a surveillance evaluation include: @
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+ assessment of the available pressure, movement and seepage monitoring data by analysis of the

impact (if any) of all monitoring results

* assessment of the seepage from the storage (A plan should be provided showing position, quantity,
and quality of seepage.)

* the recent movement survey for the dam

* the foundation and embankment pressures being experienced by the dam. A plan showing the
position and purpose of the individual piezometers should be provided.

Surveillance evaluation is conducted as part of a periodic dam safety inspection (at five yearly intervals),
although evaluation may be undertaken at more frequent intervals or at times of concern.

Following evaluation, a Surveillance Report should be prepared. Experienced dam engineers familiar
with the entire history of the dam should prepare this report. The Surveillance Report should:

¢+ review all dam safety inspections and surveillance data for a dam

¢ identify any anomalous trends :

* make recommendations on any actions required to ensure the continued safety of the dam
*+ summarise and extend previous reports to provide a clear picture of long-term trends.

Anomalies and concerning trends identified in the Surveillance Report should be considered as
deficiencies. It is the responsibility of the dam owner to ensure that appropriate remedial actions are
taken and documented. Further guidance on surveillance evaluation can be found in Appendix 3.

6.5 Dam safety inspections

One of the most important activities in a dam surveillance program is the frequent and regular dam
safety inspection for abnormalities in conditions and deterioration of the dam.

Dam safety inspections are conducted to determine the status of the dam and its features relative to its
structural and operational safety. Different types of dam safety inspections should be undertaken for

different purposes:

651 Routine inspections

Purpose: To identify physical deficiencies of the dam,

Reporting: There is no standard report for these inspections as they can vary from a short
weekly check for a small farm dam to a twice daily dam check using a
checklist.

Undertaken by: The dam owner or flield and operating personnel as part of their normal duties
at the dam.

Discussion: Routine Inspections are best carried out by someone involved in the day 10

day running of the dam. Much of the inspection and observation should be
incorporated in the daily work routine of such officers. The Standing
Operating Procedures (SOP} should outline the requirements regarding:

* the timing and frequency of the inspections

* who should be involved (In some cases electrical expertise may be needed
to inspect some elements of dams.)

* the reporting requirements.

Q
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6.5.2  Pericdic inspections

Purpose: Generally carried out by a dams engineer with the purpose of identifying
physicat deficiencies of the dam by visual examination and review of
surveillance data against prevailing knowledge.

Reporting: The report should fully doenment the status of the dam and 2l defects or
unsafe conditions and outline a strategy for taking remedial action (including
preliminary costing and, if several defects or conditions are found,
prioritisation of actions).

Undertaken by: An experienced dams engineer who is a Registered Professional Engineer

(RPEQ).

Discussion: The inspection should assess all physical aspects of the dam. A periodic
inspection requires preparation of checklists, preparation of mechanical
equipment, and preparation of access {confined and difficult areas). These
inspections are generally carried out on a five yearly basis. However many
dam owners may opt to undestake a less extensive periodic inspection more
regularly (eg annually). This inspection may exclude aspects of five yearly
inspections such as:

* a test operation of all equipment
* evaluation of all surveillance data
= major function checks and maintenance inspections. For example:
* flip bucket dewatering
+ conduit dewatering
+ diver inspection of intake works
* conduit video inspection.

The timing of the inspection depends on the regional weather pattern. For example, if a distinct wet
season exists inspections are best carried out immediately after the wet season, to allow remedial
work to be planned and undertaken prior to the next wet season. Guidance on these inspections
follows in Appendix 4.

6.5.3  Special inspections

Purpose: The examination of a particular physical feature or operationat aspect of a dam
for some special reason. For example, a special inspection may be carried out
on a particular feature of a dam that.has been identified as having a possible
deficiency or has been subject to abnormal loading conditions.

Reporting: The report should fully document the status of the particular physical feature
or operational aspect of a dam subject of the investigation as well as any other
defeets or unsafe conditions and outline a strategy for taking remedial acdon
(including preliminary costing and, if several defects or conditions are found,
prioritisation of actions).

Undertaken by: - A specialist dams engineer.

Discussion: These inspections are often carried out with a degree of urgency. It requires
some insight into the nature of the feature or defect being investigated to
determine what specialist needs to be engaged to carry out the inspection. The
inspection will address only issues that relate to the subject feature and is in m
addition to the regular and periodic inspections. Guidance on these Queensland
inspections follows in Appendix 4. Government .
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6.54  Comprehensive inspections
Purpose: A periodic inspectiont of the dam and a review of the owner’s whole dam
safety management program,
Reporting: The report should assess all aspects of the dam safety management program
and fully document:
* deficiencies identified in the dam safety management program and its
documentation
* astrategy for overcoming the deficiencies {including prioritisation of actions
if several deficiencies are identified).
Guidance on these inspections follows in Appendix 4.
Undertaken by: An experienced dams engineer who is a RPEQ).
Discussion: This inspection should incorporate:
* a pertodic inspection
* an assessment of the appropriateness and adequacy, the effectiveness and
application (including the owner’s response to inspection report and Safety
Review recommendations) of the dam safety management program and
documentation for the dam including:
* S0Ps
+ DOMMs
* Emergency Action Flan
* Data Book
* Design Report/Safety Review
*+ Surveillance and inspection program and records.
(This assessment should take into account applicable development permit
conditions for the dam and the requirements outlined in this guideline.)
6.5.5 Regulatory audits
Purpose: Independently, NR&M in its role as Regulator may audit dam safety
management programs for referable dams in Queensland. These audits will
generally examine complance with development permit conditions dealing
with dam safety and the outcomes of inspections and Safety Reviews. Such
audits assist dam owners to compare their practices with industry standards.
Undertaken by: NR&M
Reporting: The report may indicate:
* deficiencies in the dam safety management program and its documentation
* non-compliance with development permit conditions
* proposed actions by NR&M and the dam owner
* comments on the efficiency and the effectiveness of the dam safety
marnagement progrant,
Discussion: Generally the audit will be carried out on dams at random. Dams with 2
questionable management performance record are more likely 1o be audited.
The outcome of these audits will assist NR&M to assess the effectiveniess of
@ their regulation program throughout the state.
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7 Safety Reviews

7.1  Introduction

A safety review is a procedure for systematically assessing the safety of a dam after its original

construction. It is a fresh engineering assessment of the integrity of all elements of a dam. It usually
incarporates a:

*+ current failure impact assessment

* derailed review of structural, hydraulic, hydrologic and geotechnical design aspects
* review of historical operational performance

* review of surveillance reports

* comprehensive inspection of the dam

comparison of the standards used for building and upgrading the dam against current design
standards.

7.2 Steps involved in a Safety Review
The steps involved in a safety review include:

¢ Colect background information on the dam. This inchudes &l relevant historical investigation,
design, construction, remedial, operation and maintenance, monitoring and inspection data,
Compare the performance of the dam with the standard set by the original design engineers (if
knowny) and the relevant standards and guidelines existing at the time of the review. The review
must include a prediction or assessment of the theoretical performance of the dam against current
standards and guidelines.

Where design aspects are based on assumptions or are incomplete, the Safety Review should
include basic investigations and detailed analysis to substantiate the design.

In the case of incomplete documentation, further investigations may be required, particularly in the
case of an initial safety review. Where insufficient plans or data exist of critical elements, additional

investigation activities should be undertaken to resolve uncertainties. Typical investigation activities
include: '

- survey to establish lines and dimensions

- testing of materials in the dam and its foundation
- geological drilling and mapping

~ calculation of revised flood estimates

~ updating of earthquake forces.

Particular attention should be given to changes in land use thar may have occurred since construction of
the dam which may affect design and operation criteria, This includes such activities as mining,
urbanisation or clearing of the catchment area both upstream and downstream of the dam.

The design assumptions and standards used should be reviewed and compared with current best
practice, eg

+ the foundation integrity (bearing, seepage) applied should be reviewed and compared with current
best practice

* the spillway adequacy should be reviewed and compared with current accepted engineering
standards, ie ANCOLD-Guidelines on Selection of Acceptable Flood Capacity for Dams

¢ the embankment and outlet structure should be reviewed and checked as to whether it can
withstand appropriate loadings (including seismic) in accordance with current engineering practice.

e
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Conclusions should be developed regarding the adequacy of the main elements of the dam (ie

foundations, main wall, spillway, outlet works, associated equipment and monitoring system).

Comments should be made regarding adequacy of the dam safety surveillance and inspection program
and operation and maintenance procedures. Such comments and conclusions should reflect prevailing
lmowledge in hydrology, hydraulics, soil mechanics, geology, structural analysis and design criteria
relating to dams.

Further guidance in the issue to be addressed when undertaking 2 Safety Review can be obtained from
Appendix 3 - Checklist of Dam Technology Issues.

The level of sophistication of Safety Reviews varies depending on the complexity of the dam. For
example, a Safety Review for a large gated structure requires a greater range and depth of studies than
for a small grassed bywash earth dam. In addition, Safety Reviews are not necessarily completed when
the Safety Review Report is finalised. Subsequent investigations recommended in the Report are often
required and may take years to finalise,

7.3 Frequency of Safety Review

The frequency of dam safety reviews is generally based on the age of the dam and the appropriateness of
the technology used on that dam. Safety reviews are generally conducted on a maximum twenty-year
cycle but may also be initiated in response to issues such as:

* an absence of design and construction documentation

* a regulatory requirement

* detection of abnormal behaviour

*+ changes in acceptable design and construction standards
*+ proposals to raise or modify a dam

* changes in Standing Operating Procedures.

7.4 Safety Review personnel

the Safety Review of a dam can be quite complex and personnel engaged in safety reviews should be
experienced in dam technology. Where necessary, the services of suitably experienced geologists,
hydrologists and other specialists should be utilised, Consideration should also be given to
independent review by engineers other than those who carried out the original design of the dam.

7.5 Safety Review Reports
A Safety Review Report should be produced to document the safety review and should include:

* astatement on the safety of the dam indicating whether or not the dam is in a satisfactory condition
and capable of meeting current design criteria

° report on comprehensive inspection

* parameters adapted and assumptions made (and their bases) for review analyses)

« methods of review analyses and results (numerical and physical)

* identification of any deficiencies in the dam inchuding criticality ratings for these deficienciess

¢« recommendations for remedial work, emergency action and/or further studies which should be
undertaken and timings for these.

@ ¢ Adefidency may be insufficient knowledge about a particular aspect of a dam.
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Whilst dam owners may engage consultant engineers to cirry out the Safety Review and prepare the report,

the recommendations contained in a Safety Review Report will be considered as originating from the dam
owner. The dam owner will be responsible for implementing the recommendations, Comprehensive
inspections and ultimately audits undertaken by the Regulator, will evaluate the dam owners response to
Safety Review Reports.

When preparing 2 Safety Review Report the reviewer should consult the checklist-of dam rechnology issues
included as Appendix 3—Checklist of Dam Technology Issues,
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8.1

Deficiencies, Incidents, Failures
and Remedial Action

Introduction

There are a number of siteations that may require remedial action at 4 dam. These situations ¢an vary
from 4 minor deficiency in the dam, to a major incident or even dam faflure,

A deficiency threatens the safety of 2 dam and may be detected by surveillance inspections and
evaluations or dam safety reviews, Deficiencies inciude:

1)

»

inappropriate or deficient design or construction

changes to design criteria

changes in the faikure impact rating of the dam (for example an increase from a category 1 failure
rating 10 a category 2 failure impact rating)

time based deterioration or breakdown of material;

maintenance related problems

deficiencies in the dam safety management program

inappropriate operating techniques

inadequate surveillance procedures ‘

damage to dam {eg landslides, erosion, earthquake etc).

An incident is an event, which could deteriorate o a very serious situation or endanger the dam,
Examples of incidents include:

L]

L]

.

rapid change in seepage

avertopping of earth embankment

excessive beaching

excessive embankment erosion

spillway or bywash erosion or blockage

excessive cracking or displacement in concrete dams and spillways
sliding, roration or settlement of the dam

malfunction of gates or crest bags.

The failure of a referable dam means the physical collapse of all or part of the dam or the uncontrolled
release of any of its contents. Causes of failure include:

L

1

overtopping of embankment dams

collapse or erosion of spillways

internal erosion or piping through carth embankments or abutments
failure of release conduits

overturning of concrete dams

deterioration of maintenance deficiencies.
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: 8.2 The need for remedial action

Remedial action is required in response to a deficiency, incident or dam failure. The type of remedial
action required and its urgency is determinied by the nature of the event.

Remedial action may include:

* preventative measures to stop situations worsening:
~+ short term actions such as activation of Emergency Action Plans (including evacuations), installation
and operation of warning systems, modification of operating procedures including lowering of
reservoir levels by controlled release and increased surveillance;
* long term actions such as structural changes to a dam;
* changes to operating procedures;
* decommissioning of a dam.

In life threatening situations, remedial actions may involve short-term actions inclading the removal of
persons at risk, modification to operations, controlled release of storage, increased surveillance and
provision of alarm systems,

8.3 Remedial action review

There may be 4 number of remedial actions which can be undertaken in response to an incident,
deficiency or failure. A Remedial Action Review should be undertaken which methodically evaluates the
various options.

Fhe Remedial Action Review should include:

* determination of the risk of failure of the dam

* preparation of a failure impact assessment to determine the current population at risk and a
consequence assessment to determine other consequences such as economic and environmental
damage

+ development of possible solutions

*+ quantitative risk analysis

* estimation of the benefits and implementation costs of each solution

* justification for the adoption of the preferred remedial action.

8.4 Communication of incidents and failures

All dam incidents and faflures, either actual or suspected, should be documented. I the dam owner is
not alrcady aware of the incidemts and failures, such information should be conveyed by the dam
operator (or consultants) to the dam owner for consideration and action”. Dam owners should ensure
that permanent records of such events are kept in the dam safety inspection and evaluation reports,

@ 7 Information on dam deficiencies is provided to the dam owner as a part of periodic and comprehensive inspections.
-
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9 Emergency Action Planning

9.1 Introduction

An Emergency Action Plan (EAP) is a formal plan that:

* identifies emergency conditions which could endanger the integrity of the dam and which require
immediate action;

* prescribes procedures which should be followed by the dam owner and operating personnel in the
event of an emergency;

* provides timely warning to appropriate emergency management agencies for their implementation
of protection measures for downstream communities.

The standards used for design, construction, operation, maintenance and inspection of dams are
intended to minimise the risk of dam failure. However, as unusual circumstances could result in dam
failure, dam owners need to identify conditions which could lead to failure situations and which may
require dam safety emergency planning,

Emergency planning takes place at two levels:

* 1o prescribe activities at the dam - known as the Emergency Action Plan which is prepared and
operated by the dam owner, and

* o prescribe activities below or beyond the dam - known as the Counter Disaster Plan, which is
prepared and operated by the appropriate local Disaster District Co-ordination Committee (DDCC)
with significant input from the dam owner.

An EAP should indicate who is responsible for undertaking particular actions under emergency
circumstances and must be tailored 10 the conditions at each dam.

' 9.2  Dam owner's rofe

A dam owner should:

+ develop and maintain an EAP ,

* in alf emergencies, respond in accordance with the FAP

* determine the area of potential inundation or other impact from dam faiture

* establish and maintain 2 communication system for the timely notification of impending and actual
emergencies :

* provide the Disaster District Co-ordination Committee (DDCC) with details of emergency response
actions at the dam (eg, flood releases) and estimates of their downstream impacts

* develop a test schedule to ensure the EAP is functional and staff are familiar with the BAP

9.3 Process for developing an EAP
When developing an EAP the following steps should be taken by, or on behalf of, the dam owner:

* determine and identify those conditions that could forewarn of an emergency and specify the
" actions to be taken and by whom under what circumstances '
* in consultation with the District Disaster Ceordinatar (DDC) for the impacted area (or the Disaster
District Manager from the Department of Emergency Services), identify all jurisdictions, agencies
and individuals who should be involved in the BAP (for example, local governments, the
Queensiand Police Service and downstream residents) @
R

+ identify response actions to be taken in response to potential emergencies
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* identify any necessary resources, special tools, equipment, keys and indicate where they can be

located i required in an emergency

* list and prioritise all persans and entities (including contact details) involved in the notification
process and the roles and responsibilities assigned to them (eg a flow chart may be used)

« identify primary and secondary communication systems, both internal (between persons at the
dam) and external (between dam personnel and outside entities)

* develop a draft of the EAP

*» hold meetings with all parties {(including emergency management agencies) included in the
notification list, to review the draft EAP

* make any revisions, obtain the necessary plan approval and disseminate the EAP to those who have
responsibilities under the FAP '

* test and revise the BAP at regular intervals.

®
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< (DDCC) and

L The hstmg or ﬂowchart shouid mdude current mdmdual names, posmon utles ofﬁce an_
faltematwe contacts and _means of commumcanon Where

: boundary of potentia.l mundatlon _' hete available warmng time is very limited::
o - Jocal governments Whl(.'h may. be affected. ;
Gt _'operators ef mher dams or water-retention facilitics which may be affc:cted

®
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Issues To Be Considered In Emergency Action Plans (cont)
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Problem

General characteristics.

When and what to check 3

Overtopping imiminent

Storage full and water level rising
- check water levels.

During periods of excessive
rainfall

Wave erosion

Beaching or notching of the
upstream face of embankments
by waves generated over long
periods of stfong- wind

During or after periods of :
strong wind - inspect upstream |-
face of embankment S

Toe erosion

Erosion of embankment toe by
spillway discharge or diversion
flows

- - inspect embankment toe

During and after Jarge rainfalls
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4 Problem

General characteristics

Gullying

No armouring or vegetation cover

on embankment batters or poor
drainage

When and what to check w

During and after large rainfalls
inspect embankment batters
for damage to armouring or
vegetation cover

Loss of storage contents

Excessive loss from the storage
and/or occasionally increased
seepage or increased
groundwater levels near

the storage

During routine‘monitoring .
{ook for environmental
changes such as vegetation
damage, salt scalds, etc

Seepage erosion or
piping

Progressive internal erosion of

the embankment or foundation to
.~ form an open conduit or pipe

' in seepage flows, look for an

During routine inspection or
after unaccountable increases

emission point

New springs; seeps or
boggy areas

Evidence of internal changes in
seepage control (could be initial

signs of piping failure)

“of water

During routine inspection,
look for “evergreen” spots,
boggy ground or pools

Rapid inereases or
cloudy appearance of
seepage

Seepage flow through the storage

embankment is cloudy and
increasing (piping failure has
startedy

After detection of cloudy water
at seepage monitoring points

- Iook for the source of
cloﬁdy water

Increase in gallery
seepage

Increase in the normal rate of
gallery seepage

After detection - check for
differential movement or
cracking in concrete
components

Foundation failire

Sliding, rotation or settlement
of part or entire dam

During rouiing inspection or:
immediately after earthquakes -
inspect for evidence of
foundation movement or
displacement immediately
adjacent to dam

Slide in downstreain
slope

Skide in the downstream face

During routine inspection -
look for cracks or scarps near
the crest and bulges ar the toe

Flow skide

Collapse and flow of soil around
the storage periphery

the storage rim

During routine inspection and
especially with sedimen%ary/
coiluvial soils - look for

material displacement around
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