COUNSEL ASSISTING OPENING REMARKS
20 February 2020
Introduction
Commissioners, may I tender, first of all, the Commissions of Inquiry Order to which
the Chairperson referred. PDI.024.0001.
The Paradise Dam (originally known simply as the Burnett River Dam) was built
between 2003 and 2005. It lies about 20 km North West of Biggenden and 80km
south west of Bundaberg. Its primary purpose was to provide supply to the
Bundaberg Irrigation Scheme which in turn provides water used to produce sugar,
fresh market tomatoes and many other fruits and vegetables.
The Dam creates a 45 km long and narrow reservoir, with a surface area of about
3,000 hectares and a storage volume of some 300,000 megalitres. One of the
important features of the Dam is its very large catchment: some 31,000 km2. As a
result of the large size of the catchment relative to the Dam’s capacity, there are
large inflows into it.
Paradise Dam is a gravity dam built from roller-compacted concrete (RCC). Gravity
dams achieve stability by reason of their geometric shape and the mass and strength
of the concrete within the wall and associated structures.
Those assisting you visited the Dam on 12 February 2020 and had the benefit of a
detailed inspection of it and its immediate surrounds.
Concrete gravity dams can be constructed in two main ways: using conventional
concrete and using RCC. The design of both is similar, but there are differences in
construction methods, concrete mix design and the nature of appurtenant structures.
RCC is mixed on site and delivered by trucks or conveyor where it is placed in 30 cm
layers by heavy machinery from one abutment to the next in a continuous front. To
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achieve a void-free matrix, RCC is consolidated using vibrating rollers. When
hardened, RCC should have the same properties as conventional concrete.
To be placed and compacted effectively, RCC must be dry enough to support the
weight of the construction equipment, but also have enough water to permit the
hydration process that causes concrete to harden. The mix must be of a consistency
that is workable enough to achieve the necessary compaction of the RCC and
prevent undesirable segregation and voids.
You will hear, Commissioners, evidence about the nature of RCC from numerous
engineers, many of whom are recognised as international experts in that field.
There are several RCC dams in Australia, including Cotter Dam in the ACT and
Wyaralong Dam near Beaudesert, but there are few examples only of them in this
country before Paradise Dam was built. We understand that it was one of the first
dams of this kind to be built in Australia, although the RCC method had been used in
Queensland as early as 1984. It was claimed at the time to be the largest volume
RCC dam in Australia.
Paradise Dam was designed and built by the Burnett Dam Alliance. One of the
participants in it was Burnett Water Pty Ltd, the owner of the Dam. That company
that had been registered by the Queensland Government for that main purpose. An
employee of the State held all the shares in it when it was first incorporated.
The tender process
An invitation to submit a registration of interest (in effect a tender invitation) was
issued by Burnett Water for the design and construction of the Dam in January 2003
[ALL.155.008.0001]. It was premised upon a special purpose vehicle model:
organisations would come together for the purpose of designing, building and
commissioning the Dam. That left the Dam in effect as a ‘deliverable’ to then be run
by others after handover. This model may have been a factor that bore upon,
perhaps contributed to, the issues that subsequently developed. For example: a lack
of knowledge about what testing was done during construction; and difficulties
afterwards with ready availability of the full documentation about the design,
construction and commissioning of the Dam. We have, for example, attempted to
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locate a ‘construction report’ which ought to exist, but a full version of it has not yet
been able to be found.
The special purpose vehicle brought other challenges: the Alliance, it has been
suggested by some witnesses to whom we have spoken, may have lacked a real
‘client’ who tested what was being proposed from the point of view of person or body
that would be an actual owner and operator of the dam. Other aspects of
governance will be explored, namely:
1. the appropriateness of a so-called ‘declaration’ by the Alliance to reduce the
amount of conventional concrete utilised in the construction of the Dam by
30%;
2. the extent and degree of reliance placed by the Alliance upon Dr Ernest
Schrader, a world authority on RCC of the low cementitious kind. He, as will
be seen, played a central role in the Dam’s design and construction and made
a number of recommendations and judgments in the course of those stages,
some of which are controversial. He is also the author of a Lift Joint Quality
Index (LJQI) which I will mention presently.
Three groups tendered to design and build the Dam. The successful tenderer was
the group comprising Walter Construction Group, Macmahon Contractors Pty Ltd
and SMEC Australia Pty Ltd and Hydro Tasmania (the Hydro-Electric Corporation of
Tasmania). The insolvency of the Walter Construction Group during construction
necessitated the adoption of its responsibilities by Macmahon Contractors. There
were, because of this, two Alliance agreements: one in 2004 and one in 2005.
The Alliance and its approach to Dam design and construction
The successful alliance group had proposed building the Dam using an RCC mix
with low-cementitious content. There would appear, as I have said, to be two
‘schools’ in RCC dam design: the high-cementitious and low cementitious
approaches. Both types are internationally recognised. High cementitious RCC
suspends aggregate in a matrix of cementitious material, which provides strength. A
lean RCC mix is made of graded aggregate and cementitious material fills only the
smallest voids. It is the interlocking of particles that gives a lean mix its strength.
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The Alliance here said that the cement content could be reduced perhaps to as low
as 60 or 63 kg per cubic metre for the ‘mass’ of the dam. This puts it firmly in the
low-cementitious category. It was claimed by the head designer of the Dam at the
time that Paradise Dam was the first lean mix dam in Australia.
One of the questions to be investigated is whether the consequences associated
with this choice were adequately dealt with, including the need for sufficiently sound
construction practices to seek to achieve the design intent of placing, as the
specification said, ‘the entire roller-compacted concrete mass with sufficient
continuity so that it hardens and acts within each monolith as one block without
discontinuous joints or potential planes of separation’ (DNR.003.8385 at page
.8466).
Shear strength of lift joints is a property for RCC gravity dams likely to loom large in
this Inquiry. The strength of those joints depends on cohesion between joints and
the frictional resistance between them to sliding. The extent of bonding across a
joint is in turn dependent upon the quality of the surface of the underlying RCC layer.
A method used here to evaluate the quality of lift joints was a ‘Lift Joint Quality
Index’. It was created and used by Dr Ernest Schrader, who consulted on the project
and seems to have been very influential in it. The Index is mentioned in the 2013
Australian National Committee on Large Dams (ANCOLD) Guidelines on Design
Criteria for Concrete Gravity Dams. But it is only mentioned, not, as we read it,
positively endorsed. Moreover, it only appears in that Guideline in 2013, not in the
guideline that was current at the time the Dam was built.
There are questions about the extent to which it is appropriate to rely upon an index
which is one man’s creation (albeit derived, as he will say, from numerous projects
around the world). There are also questions about the appropriateness of using
subjective value judgments to make apparently quantitative assessments, which
were then used to derive shear strength parameters.
In August 2005, members of the construction team estimated shear strength
parameters of the Dam based on LJQI scores. The estimations were better than the
design values (ALC.001.001.1874 at .1882). Giving lift joints a numerical score
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(which was used to estimate shear strength parameters), may have conveyed an
impression of certainty which does not withstand objective and dispassionate
scrutiny.
As we understand it, there was, at the time the Dam was built and immediately after,
no firmly quantitative evidence to support the shear strength of RCC lift joints for this
particular Dam that were estimated using the LJQI scores. While coreholes were
drilled in 2006, the samples were tested in compression and tension only. No shear
strength testing was undertaken. We wish to look more closely at what occurred in
late 2005 and early 2006 with respect to decisions about what could and should be
the subject of shear testing, and any analysis or observations from that time about
whether the coreholes showed bonded or unbonded joints. We are taking this topic
up with witnesses who might be able in understanding this issue.
Those assisting you have seen quality control reports that suggest that problems
were experienced in the laying of the RCC. We are investigating these: what was
done in response to those expressed problems, including by way of remediation;
what this meant for overall dam stability; and what were the decisions made during
the course of design and construction about cement content, composition of the
RCC mix generally, and the use, for example, of bedding mix between layers.
On 2 August 2004, for example, Dr Schrader suggested that the requirements for
bedding could be ‘relaxed’ based upon a view about this dam achieving stability with
friction values alone. DNR.011.1255
The accuracy of that and related assumptions will be the subject of evidence. That
memorandum is, on its face concerning, because it is directly contrary to the
specifications for the Dam. Dr Schrader reduced the amount of bedding mix to be
spread over the upstream face of a type I cold joint from 25% to 10% of the lift
surface, and for a type II cold joint from 30% to 15%. He called this a ‘new
requirement’. Questions remain about why the memoranda from Dr Schrader urged
the decreased use of bedding mix in a way that seems to have contradicted the
specifications with respect to cold lift joints. Those joints are ones which have been
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left too long so that the cement in the lower layer of RCC has already hardened, so
that a good bond could not be formed without further treatment.
Further issues arise because the witnesses we have spoken to hold differing
understandings whether this memorandum’s command was acted on. We know that
some 8,536 cubic metres of bedding mix was claimed to have been used in the Dam
wall. That is reported in the August & September 2005 Quality Control Report at
page 91. ALC.002.001.0750. There is no document of which we are aware at
present which seeks to amend the specifications in the respect expressed by Dr
Schrader as the ‘new requirement’, and none which records how this design change
was considered, nor how the premise upon which it was expressed was tested (i.e.
that:
…. the Burnett River dam essentially achieves stability with current friction
values alone …
It is not clear to us how, if at all, this assertion was verified in terms of checking that
this was in fact consistent with the stability assessment, what was meant by the
important word ‘essentially’, how the ‘new requirement’ (a relaxed requirement for
bedding mix) was assessed by those with the relevant governance responsibilities in
the project and what procedures existed to assess and communicate this important
design change to those with responsibility for seeing the specifications given effect.
Construction of the Dam was completed in December 2005. At that stage it was
formally named Paradise Dam and Burnett Water Pty Ltd became a wholly owned
subsidiary of SunWater Limited by the transfer to it of all the shares. Since that time,
SunWater has been responsible for the management of the Dam.
Before the Dam was cleared to be filled with water, the Design Team Leader, or
Principal Dam Designer, Mr Herweynen, certified on 5 October 2005 that the works
as constructed had been undertaken in a manner which met the design requirements
for the dam. SUN.126.001.0001. This included achieving ‘the design intent for all
aspects of the Dam, including RCC, foundation preparation, … apron and end wall
…’.
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We will contend that this is most likely the signoff contemplated by Condition DS-6 of
the development permit of 30 October 2003 which required ‘certification by a
registered professional engineer … that the works have been constructed in
compliance with all appropriate engineering standards … including structural
adequacy of all principal elements’.
2011 and 2013 Flood Events and effect on the Dam
As you have mentioned, Chair, the Dam suffered substantial damage in January
2013, primarily to its primary spillway apron and by downstream scouring after the
rain event associated with ex-Tropical Cyclone Oswald. A large scour hole some 15
metres deep developed immediately downstream of the apron below the primary
spillway. The evidence suggests that, had the flood event been more prolonged,
there was a real risk of undermining the wall and causing a failure of it through its
overturning. Some understanding of the damage sustained can be gained from the
photograph that appears in DNR.002.7814 p .7817.
The 2013 rain event produced, as you have said, Chair, a significant flood event that
overtopped the spillway by 8.65 metres at its peak. This meant the volume passing
through the Dam was equivalent to it filling and emptying several times per day.
The dam was designed to pass a 1: 30,000 Annual Precipitation Event (which is a
0.0033% likelihood of a flood event of that magnitude occurring in any one year).
That does not mean that some rectification works might not be necessary after
significant flood events. But perhaps the public is entitled to question why, for a dam
built so recently, and for a flood well below what it was promised to withstand, its
stability was threatened, and there was a need for such extensive repairs.
The design basis for the Dam was for a Probable Maximum Precipitation design
flood with a peak discharge of 93,000 cubic metres per second (8 million megalitres
per day) with a corresponding headwater (flood) level of 20.1 metres height above
the primary spillway crest (which is the full supply level).
The Dam was designed so that flow passes over the primary spillway first, before the
secondary spillway overtops, which was designed to commence at a 1 in 1,000 AEP
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flood event, with the left abutment overtopping at a 1 in 10,000 AEP flood event.
The secondary spillway did not overtop in the January 2013 event. It has never
overtopped, despite being designed to do so. The secondary spillway can be seen
to the left of the photograph in SUN.024.001.0002 and at the far end of
SUN.024.001.0003. Its general arrangement is shown in drawing
SUN.024.001.0001.
The damage the Dam sustained in 2013 may be indicative of issues in the Dam’s
design and/or construction, at least with respect to the size and adequacy of the
downstream protection given the scour hole that resulted from the flood event and
the damage that the apron sustained.
One complicating factor is that the apron was damaged as a result of an earlier flood
event in 2011 when much of South East Queensland was faced with
higher-than-usual rainfall. An inspection of Paradise Dam was carried out in
September 2012 by SunWater. It spilled for some considerable time after the 2011
event which may have restricted the ability to inspect the Dam and take corrective
action.
Damage that had not been rectified by the time of the 2013 flood included repairing
damage to the sill at the end of the apron. There was also exposed steel reinforcing
in the dissipator apron, which had not been reinstated and backfilled with traditional
concrete. In a review of damage safety management actions during the 2013 flood
event, NSW Public Works said that the unrectified damage had no ‘significant effect
on the damages which occurred during the January to March 2013 flood event’.
(page 11-1) DNR.002.8498 at .8559. One source of this conclusion may be
SunWater, which informed the Director-General of the Department of Energy and
Water Supply on 3 May 2013 that ‘The majority of the damage identified above is
totally unrelated to the damage to the spillway dissipator in 2013 that has led to the
current concerns’. DNR.013.0571 at .0572
We expect that this conclusion will be controversial. In particular, whether the
unrepaired damage that the sill sustained in 2011 made it more susceptible to
destruction in 2013. One theory that has been suggested to us is that once the sill
8
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was destroyed, the hydraulic jump was no longer contained within the length of the
apron, thus causing the scour damage that developed. Associated questions are
whether because the apron itself had been abraded and the reinforcing exposed in
2011, that may have contributed to the loss of the apron and/or its end sill in 2013.
Corrective action
The work that was done in response to the 2013 flood event was, in summary:
1.

urgent flood repairs (completed by December 2013) consisting of anchoring
and repairing the dissipator slab on the left side, filling the scour hole
downstream of the left abutment with mass concrete, shotcreting the upstream
face of the left side of the scour hole and constructing a conventional concrete
wall anchored to the upstream face of the left scour hole [DNR.001.0005]. This
cost some $35 million

2.

undertaking a dam safety review and comprehensive risk assessment. These
reviews were supported by a Technical Review Panel (comprising different
members than a later one which was convened) and highlighted a number of
potential risks associated with the Dam in light of the performance of the Dam
during the 2013 event.
These actions led to what is known as the Paradise Dam Improvement Project,
which was established in 2015.

3.

In 2017, it was decided to strengthen the base of the primary spillway at
monoliths D and K (at each end of the spillway) by constructing reinforced
concrete buttresses at the downstream foot of those monoliths. Monolith D is
to the left hand side of the dam looking downstream and monolith K is on the
other side. Those works cost some $30 million.

The people of Bundaberg and of the North and South Burnett have taken a close
interest in the Dam and what is to be done as a consequence of what is being
learned about its structural integrity and stability as part of the Paradise Dam
Improvement Project. The project has involved conducting further technical
9
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investigations that have identified and revised risks to Paradise Dam, including the
structural and stability issues that are now the subject of this Inquiry, to which I will
shortly turn. The issues that those investigations have identified are the basis upon
which essential works to the Dam have been accelerated.
Current position
From September of last year, the water level in the Dam was drawn down to 42% of
its capacity, by releasing some 105,000 megalitres over ten weeks finishing in early
December. The Dam is to remain at or about 42% with releases being made from
time to time to keep the Dam at that level, including to manage inflows following
recent rainfall. There are various means to make releases, including two irrigation
outlets. On 4 February of this year, Queensland Parliament decided, following a
recommendation from technical experts, to reduce the height of the primary spillway
crest by 5 metres as an interim measure. We understand that further testing will be
done of the RCC lift joints during the lowering of the primary spillway crest.
Different views exist about the merits of decisions to proceed with immediate
essential works. That is not the focus of this Inquiry; it is concerned with identifying
root causes of structural and stability issues that have been identified with the Dam
as constructed.
Part of the Paradise Dam Improvement Project is considering options for longer-term
upgrades to the primary and secondary spillways, to be implemented between 2020
and 2026. Building Queensland has been engaged by SunWater to develop a
detailed business case to assess the long-term solutions to the problems which have
been experienced with the Dam. As we understand it, decisions are to be made by
Building Queensland about what future works to the Dam will be recommended to
the Queensland Government later this month. Mr Dewar has indicated this in a
statement he has given to the Commission.

I will tender that presently

DES.001.001.0001.
No part of this Commission’s Terms of Reference permit this Inquiry to agitate the
merits of these improvement decisions. The focus of those assisting you, in
accordance with the Terms of Reference, is on better understanding and
10
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investigating the structural and stability issues and their root cause or causes. It is
true, however, that some of the recent decisions made about the dam do, to a limited
extent, enlighten us about the structural and stability issues that the Dam is
perceived to have.
Our work to date
As you indicated Chairman, this Inquiry was established late last year. In the 20
days or so between then and the commencement of the Christmas period, the
Commission was staffed, and Counsel Assisting retained under the administrative
oversight of Ms Suzanne Stone, the Commission’s Executive Director and Secretary.
Work commenced identifying persons and organisations likely to have information
relevant to the Terms of Reference. Documents were requested from various
persons and entities, a document management system was established, and work
continued interviewing witnesses and preparing for public hearings.
Some 17 interviews have been conducted to date, most of them about technical
subject matter. Professor Carter participated in a small number of them, when they
involved engineers, and as appropriate. Some interviews were conducted under the
exercise of the powers in s 5 of the Commissions of Inquiry Act, and others were
undertaken based wholly upon the willingness of the witness to assist without
compulsion.
The Commission has received some 30,000 documents which have had to be read,
categorised and understood. Some 17 Requirements were issued for the production
of those documents. The process of reading and categorising those documents is to
some extent ongoing, but we have identified issues that require further investigation
and most of those documents have been read and categorised on the basis of their
relevance and subject matter. Our review of the documents is well advanced.
I am pleased to say that those assisting you have interviewed more than half of the
persons likely to give evidence to the Inquiry or who are considered material to our
investigation. Further interviews are to take place tomorrow and next week. We
will make available statements and records of interview to parties as appropriate as
11
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they are finalised. There are many statements which the Commission has taken
which we are having finalised by witnesses and they are being made available.
There is, necessarily, some delay between the statement being taken and it being
checked and witnessed (or notarised if the witness is overseas) and being made
available. Yesterday we made available statements and records of interview to
parties.
The technical and engineering studies
The Terms of Reference, as you have said, Chairperson, direct the Commission to
the structural and stability issues identified in engineering and technical studies
conducted on Paradise Dam between 30 January 2013 and 30 November 2019.
The studies of which we are presently aware which fall into that description are as
follows:
1.

2.

Tranche 1 Technical Review Panel Reports;
a.

No 1 dated October 2013 IGE.017.0001

b.

No 2 dated January 2014 IGE.018.0001

c.

No 3 dated November 2014 IGE.019.0001

d.

No 4 dated 15 December 2015 IGE.020.0001

Reports of the ‘Tranche 2’ Technical Review Panel. Numbers 1 and 2 of them
are dated 29 May 2019 and 23 September 2019 respectively:
SUN.009.003.0613 and IGE.051.0001
(There is also a third report dated 9 December 2019 which is outside the date
range given by paragraph 3(a) of the Terms of Reference, but which, you will
hear, confirms the views expressed in TRP Report No 2 SUN.009.002.0001).

3.

A Report from Tatro Hinds ‘Shear Strength Evaluation Comments’ dated 25
November 2019 TAT.001.0001

4.

Two memoranda from GHD (Mr James Willey) dated 5 September 2019
DNR.001.2363 and 25 November 2019 GHD.005.0001.
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5.

An Inspection Report of the Dam Safety Regulator in April 2013 DNR.012.9331.

6.

SunWater’s Dam Safety Review, Revised Report, in 2016 DNR.002.3132.

Those assisting you have obtained statements from authors of those reports. We
propose to call most of them and tender the statement from each as they are called.
Messrs Francisco Lopez and John Reid (both TRP members) have provided
statements, but they are persons who we presently do not intend to call, unless
parties indicate that they have further matters they wish to be put to them.
It is important to make particular mention of the recent work (which is ongoing) of
GHD.
SunWater commissioned GHD to develop a preliminary design for improvement
works to the Dam. As part of that work, GHD prepared two relevant memoranda
mentioned above and a draft Preliminary Design Report for the Paradise
Improvement Project dated July 2019. In the first of the memoranda, GHD
concluded that there were likely to be widespread zones of debonding and
segregation on the lift joints of the RCC with which the Dam was constructed.
Section 6 of the memorandum states that investigations since the Dam was built
indicate that 60 to 90% of lift joints are unbonded. Accordingly, GHD assessed the
stability of the Dam using lower lift joint shear strength and cohesion parameters
than those adopted during the design.
The results of GHD’s stability assessment were published in the second
memorandum. The stability assessment suggests that Paradise Dam’s sliding
factors of safety are below the relevant guidelines published by ANCOLD. In section
6 of that memorandum, GHD concluded that the main reason for the poor
assessment of stability was the significantly lower shear strength of the lift joints than
had been assumed in the design.
It should be emphasised that the Preliminary Design Report is a draft only. Mr
James Willey in his statement will, as we understand it, explain its status and say
that it ought be treated with caution in certain respects because it has been
superseded in part. It is a working document, and we are conscious, as with the
13
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memoranda, that GHD’s work which was in progress has, by reason of the
circumstances of this Commission and our reporting deadline, been somewhat
accelerated.
In 2019, SunWater established the Technical Review Panel to review GHD’s
preliminary design options. (There was an earlier one and I will seek to tender the
reports from it as well shortly). The focus, however, is on the work of the later
tranche TRP for present purposes.
Section 3.2 of TRP Report No 2 expresses the view that the condition of the Dam is
the result of poor construction practices. The TRP said that problems with cold joints
were not rectified notwithstanding evidence that issues with poor bonding and
segregation had been identified early in the project. At page 13 of TRP Report No 2,
the TRP expresses the following opinion IGE.051.0001 at .0013:
A review of construction photographs made available to the TRP during
meeting #2 suggests that the organization of equipment, personnel and RCC
placing operations had the potential of contributing to the poor lift surface
bond strengths. ... There was evidence that multiple layers had been
discontinued at several different locations which created multiple shoulders
susceptible to poor compaction and the potential for “rock pockets”
(uncompacted RCC) to be covered over and not properly prepared to
receive the next lift. There were obvious large expanses of dried out
surfaces with little or often no water curing visible. There were also areas
where the old lift surfaces were being contaminated by traffic, dust and
debris. Whether or not these conditions were mitigated before new RCC was
placed on those surfaces cannot be ascertained from photos but suggests
the possibility of those areas not having been properly prepared.
It has been difficult to find evidence of bedding mix on cold joints in recent
and previous drilled RCC cores. Additionally, horizontally drilled cores
extracted in the plane of horizontal lifts observed during a laboratory visit on
27 August 2019 exhibited dust and/or mud on the RCC joints suggesting
little or insufficient surface preparation.

The views expressed by the TRP in this passage appear to have been based on two
bundles of construction memoranda that SunWater had provided it. Shortly I will
tender that material so that it is clear the basis upon which the TRP view was
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expressed. Those documents are: Paradise 2004 select memos RC 20191112
SUN.009.002.0147 and Paradise 2005 select memos RC 2019111
SUN.009.002.0203.
We hope to call witnesses involved in the quality control process, especially Mr
Roberto Montalvo and Mr Jose Lopez. The evidence will show those men to have
been engaged based upon their reputation and experience in the proper practices for
the laying of RCC and that one of them was always on site for that purpose
whenever RCC was being laid.
A considerable body of work has been done by technical experts and engineers in
considering the structural issues with the Dam. I have attempted to focus on those
which we assisting you consider to be the most important of them. If there are other
studies of which the Commission ought be aware for the purpose of defining the
issues which arise under paragraph 3(a) of the Terms of Reference, then I would
invite parties or interested persons to identify those studies immediately to the
Commission’s Secretary, so that consideration can be given to whether they are
ones engaged by the Terms of Reference.
Structural and stability issues
The following structural and stability issues which those assisting you have drawn
from the technical and engineering studies I have just mentioned are as follows:
1.

GHD’s assessment of the sliding stability of the Dam does not meet the
ANCOLD factors of safety for different flood scenarios. This issue is identified
in the GHD memorandum of 25 September 2019 (GHD.005.0001).

2.

The sufficiency of the apron as designed and constructed. These issues are
identified in the first TRP report of October 2013 (IGE.017.0001) and an
Inspection Report by the Dam Safety Regulator in April 2013 (DNR.012.9331)
and SunWater’s Dam Safety Review, Revised Report in 2016 (DNR.002.3132)

15

PARADISE DAM COMMISSION OF INQUIRY
Counsel Assisting Opening Remarks

3.

The sufficiency of geological studies and investigations and the reliance on
those matters by the design team. The first TRP report of October 2013
highlighted concerns about the foundation mapping during construction
(IGE.017.0001, p. 0014). Exploratory boreholes taken in 2019 identified open
contact between the RCC and bedrock at the foundation of some parts of the
Dam. This issue is identified in section 2.4 of the second report of the present
TRP (IGE.051.0001).

In seeking to determine the root cause of these issues, we are currently pursuing the
following lines of inquiry:
1. In terms of RCC:
The adequacy of the bond between lift joints, which in turn raises questions
about the adequacy of the mix, of the construction practices adopted, of
decisions made in the course of construction about the use of bedding mix, and
about what testing and checking was done to verify that the lift joints were of a
quality that produced a sufficiently stable dam wall.
Also relevant is the use of bedding mix on lift joints: 1) on the upstream side of
each and every joint, as per the specifications, 0.5m wide; 2) on ‘cold joints’ as
defined at section 11.10 of those Specifications (DNR.003.8385 at .8469); and
3) if other requirements of the specification were not met, such as keeping the
joint cured and preventing damage [to] the surface by equipment or rainfall.
The memorandum from Dr Schrader of 2 August 2004 that I have mentioned
and especially the ‘new requirement’ of which it speaks are contrary to the
requirements in the specification for cold joint treatment.
2. In terms of the apron:
The main issue is adequacy of downstream protection (principally the size and
quality of construction of the apron). There are questions about the accuracy
and adequacy of the hydraulic modelling, including whether too great a reliance
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was placed on the energy dissipation effects that tailwater would offer, and
whether the complexity of anticipated flood flows had been accounted for in the
apron’s design. Additionally, there is a question as to whether the apron was
constructed of sufficiently strong material to withstand the erosive forces.
The appropriateness and sufficiency of geological investigations prior to and
during construction has been raised as a possible issue.
We are still investigating how it could be that the apron suffered such extensive
damage from flood events that the Dam was designed to pass, and how it could
be that such a large scour hole developed during the 2013 flood which
threatened the Dam’s stability. These are matters we are still investigating and
they involve technical questions of hydraulics, hydrology, geology and
geotechnology.

3.

In terms of the Dam’s foundation: principally, the issue is the adequacy of
contact between the bottom of the Dam wall and the rock beneath it given the
particular geology of the site. On the material presently available to the
Commission, this issue is one which the experts say is not necessarily a
problem. It is an issue they still need to satisfy themselves about.

4.

In terms of governance and reporting arrangements:
a.

whether the special purpose vehicle (here, Burnett Water Pty Ltd) had
weaknesses in terms of separating the design and build from the
ultimate owner and operator of the Dam;

b.

Whether the ‘declaration’ I have mentioned to use less conventional
concrete was something that was desirable and a product of the
Alliance-structure. We remain uncertain of its origins;

c.

whether that structure, and the use of an Independent Review Panel for
Paradise Dam could have improved governance and provided a wider
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lens across design and construction activities, including oversight of
what may have been excessive reliance upon one advisor, namely Dr
Schrader;
d.

whether the Dam Safety Regulator adequately discharged his statutory
functions, including in properly conditioning the development permits
for the dam and ensuring those conditions were met.

There is, within each of these, sub issues which those Assisting you are
investigating. Practice Guideline No 2 paragraph 5 foreshadows that Counsel
Assisting will provide a document setting out the key issues on which the
Commission intends to focus during the course of the hearings on or before 24
February. That document is being prepared and will be made available. It is likely to
follow the general scheme just outlined.
If there are additional issues which interested persons or parties consider ought be
inquired into by this Commission, I would urge those persons to advise the
Commission’s Secretary immediately.
Root causes being pursued
The investigation of these matters by those assisting you is directed to finding their
root cause. For that purpose, we are looking, in particular, to:
1.

the tendering process for the selection of an alliance;

2.

geological and geotechnical investigations undertaken before construction and
as part of the Dam’s design;

3.

what the successful tender Alliance promised to deliver;

4.

the governance arrangements that applied to the Dam’s design, construction
and commissioning, including the involvement of Dr Schrader;
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5.

the processes and systems directed to ensuring quality (including the
application for, grant of, and the imposition of conditions upon the development
permit granted for the dam on 30 October 2003 (and later amended on 30 June
2004 and 6 October 2005);

6.

the reporting arrangements that were in place during, in particular, the design
and construction phases of the Dam with respect to RCC, including quality
control monitoring, inspection and test plans, LJQI checksheets and nonconformance reports. Of particular interest in this regard are the documents
that were issued while the Dam was under construction;

7.

what was done in the course of the Dam’s construction to remediate problems
as they arose. Documents created during the Dam’s construction raise
problems with construction of the RCC layers. We are investigating whether
and to what extent the problems that were identified were fixed; and

8.

governance processes. There may be three aspects to this:
a.

how the special purpose vehicle was required to report to its ultimate
client, the Queensland Government;

b.

the risk allocation between Alliance members under the two Alliance
Agreements;

c.

the role of the Dam Safety Regulator within the Department of Natural
Resources (then called Department of Natural Resources and Mines,
now Department of Natural Resources, Mines and Energy) with respect
to governance (including to the extent to which the development
application was considered and conditions imposed on it) and, more
broadly, taking such steps not only to secure the essential
documentation for the Dam (including testing and construction
information) but also such information as could later be relied on
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PARADISE DAM COMMISSION OF INQUIRY
Counsel Assisting Opening Remarks

including by those who now find themselves questioning the stability of
the Dam to put their concerns to rest.
In a more general sense, we are investigating the causes of the unsatisfactory
situation where the stability of the Dam remains uncertain so soon after it was built.
Engineering opinion appears to be divided on that question.
We will pursue, and have pursued, this issue with witnesses. What means are and
were available to give reasonable satisfaction that the Dam is stable? What could
have been done differently to give that satisfaction when the dam was being
designed, constructed and commissioned?
Would different forms of testing have offered that satisfaction? What forms of testing
were available for low-cementitious content RCC? If the forms and type of testing
were limited, was it made known at the outset that the use of low-cement RCC
presented this limitation? To what extent was it represented that the quality of the
construction methodologies and practices might be decisive of an assessment of the
Dam’s stability? We do not know the answers to these questions, but give early
notice of our wish to investigate them further.
Statements
I will seek to tender shortly some statements whose authors I do not intend to call:
1.

A Statutory Declaration of Mr Peter Allen given 28 January 2020
PTA.001.0001. He was the Director Dam Safety within the Department of
Natural Resources and Mines at the time the Dam received Development
Approval. It seems unlikely that Mr Allen can be available to give evidence for
health reasons.

2.

Mr Stephen Dewar, Program Director at Building Queensland, statement dated
20 January 2020 DES.001.001.0001.
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Tender of documents
May I now tender those documents to which I have referred and others that are key
to the Inquiry at this stage:
1.

A copy of the Alliance Agreements for the Burnett River Dam, dated 27
February 2004 [SUN.009.002.0020] and 23 May 2005 [ALL.144.002.0389].
The latter became necessary because of the insolvency of Walter Construction
Group, one of the Alliance members.

2.

Specifications: generally and RCC
a.

Specifications Part 1 Doc ID DNR.004.4559

b.

DNR.003.8385 – Specifications Civil Construction Part 2 of 2 (Contains
the RCC Specs)

c.

DNR.010.8266 - Method Statement for RCC & Trial Mix Specifications –
Undated

d.

ALC.002.001.1176 – Roller Compacted Concrete Specifications Undated

3.

The Detail Design Report dated June 2004 GHD.002.0001.

4.

The Final Detail Design Report dated November 2005 DNR.001.0267. It deals
only with the changes that occurred in construction, so it is considerably shorter
than the 2004 Detail Design Report.

5.

A Report of the Inspector-General of Emergency Management dated 19
December 2019 IGE.084.0001. That report is not within the date range of the
technical and engineering studies referred to in the Terms of Reference, and
nor is it, in substance, a technical and engineering study. But it is nevertheless
an important report that is recent in its analysis of matters affecting the Dam.
Also the SunWater submission to that process IGE.076.0001.
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6.

7.

The Development Permits that applied to the Dam:
a.

Dated 30 October 2003 DNR.003.7173.

b.

Amended Dated 3 June 2004 DNR.003.7159.

c.

Amended Dated 6 October 2005 DNR.003.7192.

What seems likely to be the RPEQ sign off mentioned in Condition DS-6 of the
Development Permit of 30 October 2003: SUN.012.001.0001.

8.

The material provided to the 2019 TRP before its second meeting about the
laying of the RCC (mentioned on page 13 of that report), being:
Paradise 2004 select memos RC 20191112 SUN.009.002.0147
Paradise 2005 select memos RC 20191112 SUN.009.002.0203.

9.

The Review of Dam Safety Management Actions, Report for the Office of Water
Regulation by NSW Public Works NSW Water Solutions dated 22 August 2013
DNR.002.8498. This report is a review of past actions (especially those taken
immediately before and as a result of the 2013 floods). It informs a
consideration of the structural and stability issues but at present we have not
included it as a source itself of structural and stability issues.

Proposed schedule of witnesses
May I now indicate the proposed schedule for witnesses over the coming weeks:
1.

First, witnesses who give evidence about the structural and stability issues that
have been identified in the engineering and technical studies. These are the
GHD engineers and members of the Technical Review Panel.
We hope to focus first on two generalist (i.e. dam design and safety) witnesses:
Mr Willey (GHD) and Mr Foster (TRP).
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Then we will move to evidence about the geology of the site and geotechnical
considerations: Mr Young (TRP) and Mr Marley (from Golder Associates).
Golder Associates was retained to advise on the geology of the site and to
supervise the laying of the dam’s foundations.
Then we will call Mr Jonathan Williams, also from GHD and whose expertise is
in the shear testing that was undertaken and which is brought into question by,
among others, Mr Tatro. Mr Tatro says that aspects of the testing are, in effect,
an insufficient basis to make the stability assessment which GHD seeks to do.
This is expected to conclude the witnesses to be called in Bundaberg.
Then we will call the remainder of this category of witness: those from the TRP
and GHD who are knowledgeable about RCC and the testing which is used to
determine what shear strength lift joints in the RCC have. There is the potential
to be a difference of opinion between the experts on that topic and we expect
you may hear some detailed technical evidence on that point.
We will also call some technical witnesses who are knowledgeable about scour
and hydraulics. These witnesses go to the question why the Dam’s apron
(sometimes called the dissipator apron) does not seem to be big enough and,
perhaps, strong enough to withstand the erosive force of water coming over the
spillway and to protect the wall from the risk of being undermined by the
creation of the deep hole that was created by the 2013 floods.
2.

After doing so, we propose to call witnesses who were involved in the design,
construction and commissioning the Dam and in the governance arrangements
that applied to it:
a.

Dr Ernest Schrader (RCC specialist consultant), a world expert in RCC
and low-cementitious mixes, and an advisor to the Alliance, who wrote
several important memoranda and gave advice about the RCC, its
composition and its placement. He is also the author of a ‘Lift Joint
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Quality Index’ that was used for the dam to assess the adequacy of the
RCC lift joints.
b.

Mr Richard Herweynen, the lead designer of the Dam;

c.

Mr Tim Griggs, who worked under Mr Herweynen;

d.

Mr Andreas Neumaier (Design Manager for the Alliance and a SMEC
engineer). Mr Herweynen reported to him.

e.

Mr Bruce Embery (Construction Manager who worked for Macmahons
Contractors)

f.

Mr Mark Hamilton (Alliance Project Manager, Burnett Dam Alliance
‘Builder’)

There will be others in this category who will be advised as the investigation
progresses. We have attempted to make contact with Mr Jose Lopez (Senior RCC
Engineer, Burnett Dam Alliance) and Mr Roberto Montalvo, RCC Manager. Both live
overseas. To date, we have not been successful in speaking with them, but wish to
do so. We will keep you advised, Commissioners, of developments in that regard.
A number of these witnesses are located overseas. For that reason, some will be
called to give evidence by phone or video link and that may require us to request,
Commissioners, that you have earlier than usual start and finish times given the time
differences. We will try to minimise the inconvenience to you and to parties in
making these arrangements.
We expect these witnesses can be examined in the course of some three weeks of
public hearings. That will require considerable expedition from all involved so that
the Commission can meet its reporting date of 30 April 2020.
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Further information from interested persons
Commissioners, you have invited any person with information relevant to the
Commission’s Terms of Reference to submit that material in writing to the Secretary
by 31 March. If that information may require testing and further investigation, it is to
be submitted as soon as possible, and in any event before 3 March.
Those who have leave will have access to the Commission’s electronic ‘public book’
and be able to view and download documents using that system. Most of the
documents I will seek to tender today were made available to parties earlier in the
week. A larger body of documents that we have identified as potentially relevant to
the terms of reference were made available yesterday. Parties wishing to obtain
access should contact the Commission’s Secretary if they have not already.
If there are persons who require access to the public book for the purpose of making
a submission or giving evidence, I would ask that they make contact with the
Commission’s Secretary as soon as possible about what arrangements need to be
made in that regard.
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