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Presentation Overview

1. Three case studies:

a. Rangitaiki River Flood 2017

b. Brisbane Floods 2011

c. Cork Floods 2009

2. Learnings and thoughts for the future

See also “Examples of Flood Management in New Zealand” NZSOLD Symposium and Workshop 2017.



Rangitakei River Flood 2017



Sources of Information

• Rangitaiki River Scheme Review (RRSR), Bay of Plenty Regional Council.
• My own experience.

The RRSR

Covered:
• Flood management prior and during the event.
• Failure of the flood wall.
• Focussed on Matahina Dam and less on Aniwhenua Dam.
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The Event



• Catchment already saturated.

• 200 – 300mm of rain over 45 hours.

• Whakatane and Rangitaiki Rivers exceeded their previous records.

• 1 in 200 AEP Rangitaiki inflow to Lake Matahina of 920 m3/s (approx.)

• 1 in 100 AEP outflow from the lake.

The Event



Aniwhenua Barrage – Pioneer Energy Limited



Roles and Responsibilities

• Regional Councils are primarily responsible for flood hazard management
in NZ i.e., Bay of Plenty Regional Council (BOPRC) in this case.

• The primary purpose of Matahina Dam is to generate electricity.
• But… resource consent conditions are reflected in a Lake Matahina Flood

Management Plan where the dam owner (Trustpower) and BoPRC both
have a role.

• RRSR “The role of dam management is to lower the lake level before a
flood peak so that, at peak flows, the outflow from the dam can be kept
significantly lower than the inflow for as long as possible consistent with
the safety of the dam.”



Lake Matahina Flood Management Plan
Requirements

1. “Where inflow is forecast to exceed 500m3/s within the next 24 hours,
lake drawdown will be managed by Trustpower to reach and maintain
a lake level between 71.6mRL and 70.0mRL before inflows exceed
500m3/s.”

2. “Trustpower shall not however, lower the lake level such that it falls
below 71.6mRL without the prior approval of the Chief Executive,
BOPRC”.

NB The forecasts are based on 10 manual rain gauges & two river level
recorders (Kopuriki and Galatea)



RRSR Findings

• Lowering the lake below 71.6 mRL increases dam safety risks relating to:

1. Power supply for spillway gates.
2. Log jams / damage to spillway gates.
3. Dam and reservoir slope stability.

• Failure of upstream gauges during the event resulted in a lack of
information for forecasting.

• Communication could have been better between all stakeholders.



RRSR Dam Related Recommendations

• Review the Flood Management Plan to optimise storage and clarify
forecasting, timing and communication protocols.

• Address dam safety issues with lower lake levels.

• Review the maintenance, number and location of gauges.

• Optimise the storage of Lake Aniwhenua, if possible.



Brisbane Floods 2011



Sources of Information

Much written, including:
• Extensive findings from the Commission of Enquiry.

• “Brisbane: Lessons from Large Floods” Rory Nathan, Civil Engineers
Australia, 2012.

• Court proceedings from a class action against Seqwater, Sunwater and
the State of Queensland (firstly at Supreme Court, then Court of Appeal).

• This case remains subject to possible further Appeal.



Roles and Responsibilities

• Seqwater and Sunwater are Queensland Government owned entities.
Three of the Seqwater dams along with water supply functions are also
operated as statutorily prescribed flood mitigation dams.

• Seqwater own two dams involved in the 2011 Brisbane River floods, being
Somerset Dam on the Stanley River, which released water into Wivenhoe
Dam.

• The dams had two main functions, being to supply water to consumers in
south-east Queensland and to mitigate downstream flooding by storing
water at the peak of heavy rains and releasing it over time.



Flood Operations Manual

• The dams are operated during flood events according to strategies set
out in a Flood Operations Manual.

• Priority is first given to preventing structural damage to the dams, if the
water were to rise above a critical level; then to protection of urban
areas from inundation, then to the protection of bridges over the
Brisbane River between Wivenhoe Dam and Brisbane and finally to
protection of the environment .

• The civil case involved questions concerning the professional judgments
made by the flood engineers during the 2011 event.
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The Event

• December 2010 represent the wettest December on record over most of
south-eastern Queensland

• By early January 2011, almost all the water stored during the heavy rains
in December had been released and Wivenhoe Dam at“full supply level”,
and little rain forecast, stopped releasing water.

• Extreme rainfall was experienced from 9 to 11 January 2011 and on 11
and 12 January 2011, there was flooding of many homes and businesses
as a result of the Brisbane River and several others breaking their banks.



Civil Suit
• Rodriguez as part of a class action sued the Queensland Bulk Water

Supply Authority (“Seqwater”), SunWater and the State of Queensland,
each of which employed flood operations engineers who managed the
Wivenhoe Dam.

• Rodriguez alleged that the engineers had negligently released huge
volumes of water during torrential rains in the catchments of the
Brisbane River, causing unnecessary flooding in Brisbane and Ipswich.

• One key foundation of the plaintiff’s technical case was that strategy
should be selected based on level in the dam that would occur if no
releases were made (no-release assumption)



• In November 2019 the trial judge found that the engineers were
negligent in not making early releases of water from the Dam when high
rainfall was predicted over the ensuing week, so as to make room to
store water at the height of the storm.

• The judge held that the three defendants were liable for the negligent
conduct of the flood engineers employed by them and were required to
pay compensation to property owners for damage caused by flooding
which should have been avoided with the exercise of due care.

• Both Seqwater and SunWater appealed to the Court of Appeal, but
SunWater, Rodriguez and the State subsequently settled their disputes
prior to the hearing of Seqwater’s appeal.



• To the first allegation of negligence that the engineers should have continued
releasing water because longer- term forecasts predicted further heavy rain in
south-east Queensland, the Court of Appeal in September 2021 held that the
Manual did not provide for continued releases hence the flood engineers were
not obliged to release at levels below full supply level.

• In addition, the Court also held that Seqwater, while exercising a flood
mitigation function as a public authority, enjoyed the statutory protection of a
lower standard of care, only being liable if the conduct of its engineers was so
unreasonable that no public authority having that function could properly
consider the conduct to be a reasonable exercise of the function.

• The Manual did not allow re-opening of the radial gates of Wivenhoe Dam until
the water level reached 67.25m, which did not happen until 6 January.



• Claims were also made that the engineers had consistently underestimated the
likelihood of urban inundation by failing to give sufficient weight to forecast rainfall,
and by factoring in likely releases when assessing the likely water levels that dictated
their strategies defined in the plan.

• Rodriguez submitted that levels should have been estimated based on a “no release”
assumption. The Court rejected this, holding that the Manual did not require the
adoption of the no release assumption, nor was there any breach of duty in assessing
strategies having regard to likely future releases. The Court noted that the no release
assumption was not sensible.

• The Court accepted that, with hindsight, it was clear that the engineers underestimated
the volume of rain which was to fall in the dam catchments and remained for too long
in strategies designed to avoid submerging the downstream bridges. However, rainfall
predictions being uncertain as to volumes, location and timing, the engineers did not
breach the applicable standard of care.



Cork Floods 2009



Cork Floods January 2009
• Flood Hazard Management in Ireland is the responsibility of the

Department of Works.  At the time of this flood it would be fair to say
the roles and practice in this area were evolving.

• This presentation is based on the record of Court Proceedings where the
University of Cork (USC) took a civil suit against the Energy Supply Board
of Ireland (ESB).

• There were three court proceedings the first being the Civil Court, the
Court of Appeal and the Supreme Court.



Background
• The River Lee flows through Cork City, which was built on a floodplain.

The city is susceptible to both fluvial and tidal flooding.

• The purpose of the Lee Hydroelectric Scheme is for the generation of
electricity, and it was constructed in the 1950 under the Electricity
(Supply) (Amendment) Act 1945.

• Both dams have relatively small reservoirs. Carraigadrohid, is a concrete
gravity dam, 107m long and 22m high. Reservoir area of 9km2 and has a
volume of 50 million m3. Inniscarra dam, which is 14km downstream is a
concrete buttress dam 45m high. Reservoir area of 5km2 with a capacity
of 70 million m3.  High PIC Dams.





General Operation
• The Lee Regulations an internal ESB document covers the operation,

management and control of the Lee Dams both in normal conditions and in
flood events.

• The Lee Regulations outline three separate levels against which the water in
the reservoirs can be measured. “MaxNOL”, Target Top Operating Level(“TTOL”)
and “MinNOL”.  During operation Dam safety is still the highest priority

• Pre-emptive releases.  ESB practiced discharging up to 150 cumecs including
turbine discharge from Inniscarra Dam prior to flood events based on
operational experience that this discharge would remain within the banks of the
river and thus flooding should not result.



The Event
• November 2009 was a time of very wet and windy weather in Ireland.

The storm in the area of Cork, and the resulting rainfall in the Lee
catchment area leading up to and on 19 and 20 November, was the worst
in the history of the Lee Dams.

• As the water levels rose in the Lee Dams, ESB controllers allowed the
flow of the river through the system , in accordance with the protocols
including activating an opt in warning scheme for such situations.

• Maximum discharge from the dams of more than 500 m3/s occurred. This
resulted in severe flooding downstream, causing significant damage to
the properties of USC and others.





Civil Suit
• The principal contention put forward by UCC is that, in the days and

weeks leading up to the critical events of that time, the ESB negligently
left less scope or storage capacity in their reservoir system for water
than should have been the case.

• It argued that at least the worst problems of the flooding could have
been prevented or alleviated had the reservoir system been capable of
absorbing a greater volume of water on the occasion in question.

• UCC also contended that if they had been warned earlier they could have
prevented some of the damage.





• Counter to the High Court The Court of Appeal found
a) the High Court had erred in fixing the 'target top operating level' (TTOL) as

the level that the electricity provider was obliged to observe for the water
in its reservoirs;

b) the trial judge had conflated avoid ability of harm and liability in tort;

c) the common law did not oblige the electricity provider to observe a duty of
care, and the provider did not by its actions and words take on such
liability; and

d) the warnings the provider had given were adequate in the circumstances.

• “In the Court’s view, this analysis of TTOL was erroneous. …… It is a guideline,
expressed as a target. …TTOL has whatever status ESB confers on it and no
more. …It is no doubt the case that the language used by ESB in describing its
protocols and instructions as the Lee Regulations, as well as references to TTOL,
is conducive to misunderstanding ……...”.



• The case was appealed to the Supreme Court

• “Do not worsen nature” represents a “do no harm” approach

• The Supreme Court in a split decision found the ESB liable. The court
said that the ESB had a “special level of control over a danger”, ………….,
and found that the case was one of the limited situations where the law
imposes a duty to confer a benefit. This duty of care arises on the basis
that the ESB had a “special and substantial level of control which would
enable it to prevent or reduce harm arising from a flood danger”, and
that the duty concerned could be specified with reasonable clarity so as
not to impose an impermissibly vague obligation on the ESB.



• The Supreme Court noted the High Court’s findings:

• that the ESB had storm warnings and knew about the condition of the ground.

• it could have provided anti-flooding space in the reservoirs by earlier releases of water.

• if the ESB had released waters earlier, UCC and Cork may have still been flooded to some
degree, and that any assessment of damages would be assessed on the difference in the
damage of the two floods.

• The Court noted that no risk assessment had been carried out by ESB as
to the likely effects on downstream land occupiers of the sort of events
which were to take place in November 2009.



Learnings & thoughts for the future



Learnings
• With Regional Councils primarily being responsible for flood management

this governance framework gives us an opportunity to where possible
formulate integrated flood management protocols and plans with limited
exposure to civil liability.

• Clear communication protocols and trust between stakeholders is
extremely valuable.

• Flood Management Plans for Dams
• Clear objectives, roles and processes for operational actions
• Clear and precise basis of definitions of criteria and triggers, written

in a way that avoids possible multiple interpretations and ambiguity
• Consult and clearly communicate plan and limitations to stakeholders
• Clear statements on the use and limitations of forecasts
• If discretion can be used it should be clear otherwise stick to the plan



• Reliability of upstream flood data during an event is crucial.

• Keeping good records during the event is important

• Careful consideration should be given flood mitigation requirements in
consent renewal applications and subsequent conditions, to avoid
requirements or expectations that cannot be met.

• There is a changing landscape regarding public expectations.

• Cork Case – The concept of “a duty to confer a benefit” rather than“Do
not worsen nature” is challenging.




