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A Context 

1 The Callide Creek Flood Review is being carried out by the Inspector General Emergency 
Management.   

2 In accordance with the functions of the IGEM as set out in the Disaster Management Act 2003
and the Terms of Reference for the Callide Creek Flood Review, the IGEM is to review the 
circumstances of the Callide Creek flood event during Tropical Cyclone Marcia to determine 
whether disaster management arrangements and Callide Dam planning and operations were 
effective, and identify opportunities to improve disaster management. 

3 Under the Terms of Reference, the review is to report on: 

(a) The impact to the community of the Callide Valley from the flooding event on Friday 
20 February 2015. 

(b) The operation of the Callide Dam in the lead-up to and during the event, including: 

(i) whether recommendations from the report on the "Review of Callide Dam 
Gate Operations in the January 2013 Flood Event" were implemented, and 
did, or would have if implemented, affected the impact to the community; 

(ii) the application of the Emergency Action Plan including integration with 
relevant disaster management plans; 

(iii) whether the operating specifications of the Callide Dam at the time of the 
event were reasonable. 

(c) Disaster management arrangements, specifically: 

(i) risk assessment and hazard mitigation strategies; 

(ii) disaster management planning and disaster operations, including warnings; 

(iii) engagement and communications, including with the community. 

(d) Performance of critical telecommunications infrastructure in the event. 

4 The IGEM has called for public submissions to assist with the review. 

5 This is a submission by SunWater Limited, the owner and operator of Callide Dam. It is 
principally directed to the Terms of Reference referred to in paragraph 3(b) above. 

6 This submission is structured as follows: 

(a) Section B contains an executive summary; 

(b) Section C provides background information on SunWater, Callide Dam and the 
regulatory environment for dam operations; 

(c) Section D addresses the 2015 Flood Event, including SunWater's preparedness for 
the event and the details of the event itself; 

(d) Section E examines the suggestion that the Callide Dam level should have been 
lowered in advance of the flood event; and 

7 This submission draws from the following material that has previously been provided by 
SunWater to the IGEM including: 

(a) Callide Dam Emergency Event Report 20-22 February 2015 (Event Report);

(b) Report to Support Callide Dam 2015 Flood Review Request for Documents dated 1 
April 2015 (Background Briefing Paper).

8 As is standard practice for it, SunWater has conducted a lessons learnt exercise into the 2015 
Flood Event. The lessons learnt has produced a number of findings and recommendations for 
future action.  A copy of the lesson learnt report which includes number of findings and 
recommendations for future action is at Appendix A.
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9 SunWater welcomes the opportunity to provide further information, or to address any other 
matters raised during the review or in the public submissions, as and if requested by the 
IGEM.

10 In particular, SunWater would be willing to make SunWater's modelling experts available to 
the IGEM's hydrology experts to assist their understanding in relation to the hydrologic 
modelling inputs and outcomes that are referred to in this submission. 
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B Executive Summary 

Tropical Cyclone Marcia 

11 Tropical Cyclone Marcia crossed the Queensland coast north of Yeppoon on 20 February 
2015.  It travelled in a southerly direction towards the Callide Dam catchment once making 
landfall.

12 The Bureau of Meteorology forecast that the catchment above Callide Dam would receive 
between 100-150 millimetres that day. The forecast did not include (as is customary) a 
prediction of either the intensity or the spatial and temporal distribution of the forecast rainfall.  
Accordingly, it was not possible in advance of the rainfall to reliably predict the likely run-off 
from the forecast rainfall. 

SunWater's preparations 

13 In advance of the arrival of Marcia, SunWater, as owner and operator of Callide Dam, had 
made all necessary arrangements to be ready to at Callide Dam, if required.  In particular, 
SunWater had: 

(a) undertaken standard wet season readiness preparations; 

(b) been in close contact with the Local Disaster Management Group; and 

(c) closely considered, and was ready to enact, the Emergency Action Plan for Callide 
Dam. It is necessary for IGEM to understand that SunWater’s role in an emergency 
such as Tropical Cyclone Marcia is limited to monitoring inflows and communicating in 
accordance with the Emergency Action Plan and to pass flows. 

14 SunWater did not reduce the lake level in Callide Dam prior to the arrival of Marcia as this was 
outside of the dam’s operating licence and it would have been an offence for SunWater to do 
so.  In any event, there was no reasonable justification for discharging large volumes of water 
in advance of the flood event.  As to this: 

(a) The forecast rainfall (100-150 millimetres) was not substantial in terms of the dam's 
capability. Indeed, depending on the spatial and temporal distribution of the rainfall, 
the dam may not have even filled with that depth of rainfall (bearing in mind the dam 
was at 84% at the commencement of the event). 

(b) The forecast could not be relied on to release water.  The Bureau's forecasts are, by 
their nature, inherently unreliable. 

(c) Depending on the nature of the flood, the lowering of the level would not necessarily 
provide any substantial flood mitigation benefits.   

(d) The forecast track range of the cyclone was uncertain and could not be relied upon to 
not change.  A number of other dams in other central Queensland catchments 
potentially in the path of Marcia (namely Bjelke-Petersen Dam and Boondooma Dam) 
received minimal inflows as a result of the rainfall event. 

Intense, unpredicted rainfall 

15 On arrival of Marcia, the catchment above Callide Dam was affected by intense rainfall.   

16 The catchment above Callide Dam received 48 hour rainfall totals of between 200mm and 
350mm, although much of this fell in the 5 hours between 16:00 and 21:00 on 20 February 
2015. The depth and intensity of this rainfall was not forecast. 

17 At the the Kroombit Tops DNRM gauging station, the rainfall intensity was approaching 1 in 
1,000 year Annual Exceedance Probability (AEP). Over 6 hours from 14:00 to 20:00, the total 
rainfall at the Kroombit Tops DNRM gauge was 251mm. 

Gate operations were automatic 

18 Callide Dam is a water supply dam. It is not a flood mitigation dam. 
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19 The gates are designed to operate automatically once storage levels exceed the design full 
supply level. The dam does not contain a dedicated flood storage compartment, with the effect 
that as dam inflows are received at or above full supply level, they are passed downstream. 
The automatic operation is purely driven by hydraulic floats and occurs without the need for 
electrical controls or motors. 

20 Following investigations SunWater included, as a temporary measure, provisions within the 
Emergency Action Plan to override operation of the gates in order to maintain the storage level 
at slightly less than the design full supply level. This temporary measure was introduced to 
support precautionary monitoring and investigation of a section of the dam embankment. 

21 This did not occur on 20 February 2015 given there were cyclonic winds in the area.  No 
criticism can be made of the operators for deciding that it was unsafe to manually operate the 
gates under these conditions. As a result, all water releases occurred automatically and in 
accordance with design. 

Communications with Local Disaster Management Group and downstream residents 

22 SunWater was in constant contact with the Local Disaster Management Group throughout the 
event.  As to this: 

(a) SunWater had 13 separate communications with the Local Disaster Management 
Group between 17:08 and 23:41 on 20 February 2015. 

(b) Before any water was released from Callide Dam, SunWater informed the Local 
Disaster Management Group that automatic release of water was imminent.  Earlier 
communications from SunWater to the Local Disaster Management Group specifically 
alerted to the possibility of releases within hours. 

23 SunWater also notified the residents referred to in the Emergency Action Plan by SMS sent at 
20:39 on 20 February 2015 that flooding was expected and there were "rapid rises".  Follow 
up phone calls were made to those residents listed in the Emergency Action Plan between 
20:39 and 21:02.  A further SMS was sent at 22:37 advising of "Flood Stage 4".

24 Whilst it might be argued that the notice given to residents of the releases was short, this was 
merely a function of the intensity of the rainfall and the unprecedented rate of rise in the dam, 
and not as a result of any delay or fault on the part of SunWater.  To put the matter in 
perspective, at 18:00 on 20 February 2015 the storage level was 214.46m, a rise of only 
0.17m from the morning.  By 20:15, the storage level was 215.92m and was rising at the 
unprecedented rate of 1.6m per hour. 

Downstream impacts 

25 Since the 2015 Flood Event there have been questions raised about the extent to which 
releases from Callide Dam impacted on downstream communities.  SunWater has undertaken 
preliminary modelling to investigate these impacts.   

26 The following conclusions can be drawn from the modelling in relation to the impacts at 
Goovigen, Jambin and Biloela: 

(a) There is no doubt that even though Callide Dam is not a flood mitigation dam it 
nevertheless attenuated the peak of the flood. 

(b) Downstream flooding impacts were substantially caused by waters emanating from 
locations other than Callide Dam, with major flood levels experienced at Goovigen and 
Jambin before any of the peak discharges from Callide Dam arrived at those locations. 

(c) When the peak discharges from Callide Dam arrived at Goovigen and Jambin, the 
result was to create a minor increase in flood levels at those locations, which were 
already experiencing major flood levels. 
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(d) Modelling confirms that peak flood levels around Biloela in this flood event were 
caused by discharges from the Kroombit Creek catchment and the discharge from 
Callide Dam made less than an estimated 1cm difference to the flood peak in the 
immediate vicinity of Biloela. 

(e) Even if Callide Dam had commenced the flood event at the fixed spillway crest level 
(being 41% of the design full supply level), which was not permitted, the modelled 
reduction in flood levels at Goovigen and Jambin are minor (260mm and 130mm 
respectively) compared to the size of the flood that was experienced. 

   

 

Callide Creek Flood Review – SunWater Submission  Page 7
 

(d) Modelling confirms that peak flood levels around Biloela in this flood event were 
caused by discharges from the Kroombit Creek catchment and the discharge from 
Callide Dam made less than an estimated 1cm difference to the flood peak in the 
immediate vicinity of Biloela. 

(e) Even if Callide Dam had commenced the flood event at the fixed spillway crest level 
(being 41% of the design full supply level), which was not permitted, the modelled 
reduction in flood levels at Goovigen and Jambin are minor (260mm and 130mm 
respectively) compared to the size of the flood that was experienced. 

   



Appendix E    |    Submission by SunWater E.11

 

Callide Creek Flood Review – SunWater Submission  Page 8
 

C SunWater and Callide Dam 

C1 Preliminary 

27 SunWater is a government owned corporation. 

28 SunWater owns and operates 22 water supply schemes.  All are bulk water supply schemes 
that supply untreated water for irrigation, mining, power generation, groundwater 
replenishment and stock watering.   

29 As a part of this, SunWater owns and operates a large number of referable dams, one of 
which is Callide Dam.  Details of the physical characteristics of Callide Dam are contained in 
Section 3.3 of the Background Briefing Paper. 

30 SunWater has a world class and comprehensive dam safety management program. Details of 
this program and the independent review of it by Len McDonald, Past Chair of ANCOLD, are 
included in Section 3.2 of the Background Briefing Paper. 

C2 Role of SunWater in the emergency framework 

31 When conducting the review, it is necessary for the IGEM to understand the important, but 
limited, role that SunWater has in emergency management. 

32 A summary of the roles and responsibilities in Queensland's tiered disaster management 
arrangements is set out in Section 2 of the Background Briefing Paper. SunWater also notes 
that the Queensland Floods Commission of Inquiry Interim Report examined the roles and 
responsibilities of the various agencies (see, in particular, Chapters 3 and 4 of the Interim 
Report). 

33 By way of summary, during flood event emergencies: 

(a) SunWater's role is to: 

(i) monitor inflows to the dam and provide notifications of outflows to a limited 
number of stakeholders in accordance with the Emergency Action Plan – this 
is addressed further below; 

(ii) pass water inflows through the dam's spillway or outlet works in accordance 
with the operational procedures for the dam. 

(b) It is not SunWater's role to provide flood warnings. This is the role of: 

(i) the Bureau of Meteorology in respect of riverine or non-flash flooding; 

(ii) Councils in respect of flash flooding (being flooding arising less than 6 hours 
after the rain). 

(c) It is not SunWater's role to translate flood predictions into the likely impact on local 
communities in terms of inundation of properties.  That is the role of Councils. 

(d) Except in a very limited case (discussed below), it is not SunWater's role to warn the 
local community. Generally, that is a role for Councils. Following the Queensland 
Floods Commission of Inquiry, changes were made to the legislative regime1 to make 
dam operators such as SunWater responsible for providing a very limited number of 
warnings – namely, to those people who live immediately downstream of dams where 
there is insufficient time for the Local Disaster Management Group to process the 
information and issue the warning. Accordingly, Emergency Action Plans now contain 
references to specific individuals who live in close proximity to the dam who will be 
warned directly by the dam operator. The content of the warning is limited to the timing 

                                                            
1 The changes were incorporated into Chapter 4, Part 1, Division 2A of the Water Supply (Safety and Reliability) Act 2008. 
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and volume of outflow from the dam.  As the Queensland Floods Commission of 
Inquiry made clear:2

(i) it is not the dam operator's responsibility to predict river heights or inundation 
areas; and 

(ii) downstream residents have a responsibility to apprise themselves of how 
outflows from a dam will affect their property. 

34 Accordingly, it should be acknowledged that SunWater's only relevant obligation when dealing 
with the 2015 Flood Event, insofar as it is relevant to the disaster management framework, 
was to comply with the Emergency Action Plan. The Emergency Action Plan's role in the 
overall regulatory framework applicable to SunWater is addressed in the Section C3 below. 

C3 Regulatory framework governing SunWater's operations 

35 The regulatory framework governing dam operations is complex. 

36 A summary of the relevant regulatory framework is set out in Sections 3.1 and 3.2 of the 
Background Briefing Paper.  The following key observations can be made. 

ROP limitations on water releases 

37 SunWater holds a Resource Operations Licence (ROL) authorising interference with the flow 
of water in the Callide Valley Water Supply Scheme as detailed in Chapters 4 and 8 of the 
Fitzroy Basin Resources Operations Plan (ROP).3  SunWater's ROL is Appendix B.

38 The ROL applies to the water infrastructure detailed in Attachment 12, Part 5 of the ROP, 
which includes Callide Dam. 

39 It is an offence to contravene a condition of a ROL.4

40 The conditions of SunWater's ROL (condition 1) oblige SunWater to comply with the operating 
requirements and supply arrangements set out in the ROP.  The ROP is a statutory instrument 
issued under the Water Act.  The ROP is Appendix C.

41 The operating rules and water sharing rules for Callide Dam (being the operating requirements 
referred to in the preceding paragraph) are contained in Chapter 8 Parts 1 and 2 of the ROP. 

42 In line with these requirements, SunWater must not release water from Callide Dam other than 
for groundwater recharge or the supply of water for stock and domestic purposes and in 
accordance with an approved release strategy.  

43 Importantly, the release of water by SunWater, in advance of a flood event, to provide capacity 
in the dam for a future flood, is not permitted.  If SunWater did so, it would commit an offence 
(because, for the reasons set out above, it would have contravened the ROL).   

44 There are logical reasons why this prohibition exists.  Callide Dam is a water supply dam.  It is 
not a flood mitigation dam.  Callide Dam supplies water to the Callide power stations.  It also 
supplies irrigation customers (through recharging groundwater) and the township of Biloela.  
The operating rules are designed to ensure that water is preserved for these valuable 
purposes and not discharged because there is the possibility of rain. 

45 It is also important to note that the ability of the Minister to declare a temporary full supply level 
to mitigate against floods only relates to dams for which an approved flood mitigation manual 
is in force.  This does not apply to Callide Dam.  Accordingly, the statutory regime for 
temporarily lowering full supply levels in Chapter 4 Part 3 of the Water Supply (Safety & 
Reliability) Act 2008 does not apply to Callide Dam.5

                                                            
2 Queensland Floods Commission of Inquiry Interim Report, page 138. 
3  The ROL is held under the Water Act. 
4  Section 875 of the Water Act 
5 See section 389. 
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Compliance with Dam Safety Conditions 

46 Under the Water Supply (Safety & Reliability) Act 2008:

(a) The Chief Executive can apply dam safety conditions to a referable dam such as 
Callide Dam.6

(b) It is an offence for the owner of a referable dam to which a safety condition applies to 
contravene the condition.7

47 The Dam Safety Conditions for Callide Dam are Appendix D.

48 Relevantly, the Dam Safety Conditions require: 

(a) That the dam be operated and maintained in accordance with the detailed operating 
and maintenance manuals prepared in accordance with the Queensland Dam Safety 
Management Guidelines (condition DS8); 

(b) That the dam be operated in accordance with specific standard operating procedures 
(condition DS7); 

(c) That in all emergencies the dam be operated in accordance with the Emergency 
Action Plan for the dam (condition DS13). 

49 Consistently with these requirements (and as explained further below), SunWater has: 

(a) an operations and maintenance manual for Callide Dam, which includes at Appendix 
A of manual, the procedures to be followed during flood events; 

(b) standing operating procedures; 

(c) an Emergency Action Plan. 
   

                                                            
6 Section 353. 
7 Section 356A. 
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D 2015 Flood Event 

D1 Preparedness 

50 SunWater was well prepared to carry out operations at Callide Dam. 

51 Four matters should be mentioned. 

52 First, Callide Dam experienced the flood of record in 2013.  Following that event, the 
Department of Energy and Water Supply engaged an independent expert (Water Solutions) to 
undertake a review of the dam operations during the event.   

53 The report contained a series of recommendations to be addressed by SunWater, the 
Department and the Local Disaster Management Group.   

54 SunWater fully considered each recommendation which related to it and accepted most of 
them.

55 Where SunWater accepted the recommendations, they were implemented by SunWater in 
advance of the 2015 Flood Event or, in a limited number of cases, implementation is ongoing. 

56 As to this, SunWater directs the IGEM to Appendix E, which is a summary of each 
recommendation relating to SunWater in the independent review and SunWater's response to 
that recommendation.  SunWater would be happy to provide further detail if required. 

57 Secondly, as is standard procedure for it, SunWater conducted its own "lessons learnt" from 
the 2013 flood.  That process led to (amongst other things) further refinements to the 
Emergency Action Plan and operations and maintenance manual (see further below). 

58 It is noted that after the 2015 Flood Event some questions have been asked whether 
SunWater learnt anything from the 2013 flood event. The above analysis demonstrates that 
SunWater did implement learnings from the 2013 flood event. 

59 Thirdly, as is standard procedure for it, SunWater conducted extensive wet season 
preparation.  Appendix F is the summer preparedness paper submitted to the Executive 
Management Committee in September 2014 summarising the preparatory steps SunWater 
had undertaken.  Further detail on the specific training that had been undertaken is included in 
Section 2.5 of the Background Briefing Paper. 

60 Fourthly, the Emergency Action Plan had been reviewed and consultation with the Local 
Disaster Management Group had been undertaken.  Details of this are contained in Section 6 
of the Background Briefing Paper.  Importantly: 

(a) The Emergency Action Plan was updated after the 2013 flood event, and it 
incorporated the learnings from that event. 

(b) Consultation with the Local Disaster Management Group occurred before the 
Emergency Action Plan was submitted for approval. 

(c) The Chief Executive of the Department approved the Callide Emergency Action Plan 
(Version 3E) on 29 May 2014. 

(d) SunWater gave further consideration to the Emergency Action Plan in December 2014 
and submitted an updated version (Version 3F) with minor amendments to the Chief 
Executive on 11 February 2015. 

(e) SunWater met with staff of the Local Disaster Management Group on 2 February 2015 
to discuss the Emergency Action Plans for dams in the area including Callide Dam. 



Appendix E    |    Submission by SunWater E.15

 

Callide Creek Flood Review – SunWater Submission  Page 12
 

(f) In preparation for the arrival of Tropical Cyclone Marcia, SunWater gave further 
consideration to the Emergency Action Plan and submitted a further updated version 
(Version 3G) with minor amendments to the Chief Executive on 19 February 2015.  
The changes from the approved version of the Emergency Action Plan to Version 3G 
were minor. 

(g) From the time the Local Disaster Management Group activated to ALERT level on 18 
February 2015, SunWater was in contact with the Local Disaster Management Group. 

D2 2015 Flood Event details 

61 Section 4 of the Background Briefing Paper contains a comprehensive analysis of the 2015 
Flood Event and SunWater's management of its assets and responsibilities. 

62 Whilst the entirety of that material is relied on by SunWater, the following points should be 
noted. 

Pre-event 

63 SunWater was in close contact with the Local Disaster Management Group from 18 February 
2015, two days before the flood event. 

64 SunWater participated in three Local Disaster Management Group meetings held on 20 
February 2015. 

65 At the commencement of the event, the dam was at 84% of the design full supply level. 

66 The Bureau of Meteorology forecast rainfall for the Callide Creek catchment for 20 February 
2015 predicted 100-150 millimetres for the 24 hour period. 

67 The Bureau of Meteorology forecast did not include (as is customary) a prediction of either the 
intensity or the spatial and temporal distribution of the forecast rainfall.  Accordingly, it was not 
possible in advance of the rainfall to reliably predict the likely run-off from the forecast rainfall.  
Indeed, there were infinite permutations, ranging from minor run-off that would not fill the dam 
to a significant flood event. 

Intense rainfall in a short period 

68 SunWater has conducted a preliminary analysis of the rainfall event.  The comments below 
are based on this analysis. 

69 Tropical Cyclone Marcia moved in a southerly direction with extreme rainfall along the Calliope 
Range and the eastern side of the Callide Valley, moving over Bell Creek and Goovigen first 
and passing the southern catchment boundary by about 21:00 on 20 February 2015. 

70 Figure 1 shows the rainfall distribution of 48 hour rainfall totals from 9am on the 19 February 
2015 to 9am on 21 February 2015. 
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Figure 1 Rainfall Distribution February 2015 

71 The following points are evident from Figure 1.



Appendix E    |    Submission by SunWater E.17

 

Callide Creek Flood Review – SunWater Submission  Page 14
 

72 The first catchment to receive rainfall in the catchment upstream of Goovigen was Bell Creek 
catchment where rainfall commenced during the afternoon and was at its most intense 
between 16:00 and 17:00 as measured at Craiglands gauging station.  Gerard, Smoky and 
Back Creek catchments (all ungauged) responded and record flood levels were recorded at 
Craiglands along Bell Creek. A height of 8.45m was recorded at 20:48 on 20 February 2015.  

73 As Tropical Cyclone Marcia moved south, catchments responded in turn with inflows from 
other tributaries such as Oaky Creek, discharging from the Gully Trap Mine vicinity.  

74 The catchment above Callide Dam received 48 hour rainfall totals of between 200 mm and 
350 mm, although much of this fell between 16:00 and 21:00 on 20 February 2015. The depth 
and intensity of this rainfall was not specifically forecast for the catchment. 

75 With such intense rainfall in such a short period, the river height station ‘96k’ was inundated by 
Callide Creek floodwaters and was unable to record the peak flood level. Flood marks inside 
the hut indicate a peak gauge height of 11.18m (depth) was reached. 

76 Analysis of the reservoir level and gate opening monitoring data for Callide Dam indicates that 
a peak inflow to Callide Dam of approximately 5,800 m3/s occurred at around 21:00 pm on 20th

February 2015. Significant attenuation of the flood through the dam resulted in a peak 
discharge from the dam of around 3,400m3/s at 22:00 on 20th February 2015.  This is evident 
from Figure 2, which demonstrates the estimated inflows and outflows from Callide Dam. 

Figure 2 Estimated Inflows and Outflows – Callide Dam 2015 
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Local Disaster Management Group at 19:03 and 19:52 specifically adverted to the 
possibility of releases within hours. 

(c) Whilst it might be argued that the notice of imminent releases was short, this was 
through no fault of SunWater.  It was a function of the intensity of the rainfall and the 
unprecedented rate of rise in the dam.  In this regard, at 18:00 the storage level was 
214.46m, a rise of only 0.17m from the morning.  By 20:15, the storage level was 
215.92m and was rising at the unprecedented rate of 1.6m per hour. 

Notification to immediately downstream residents 

85 SunWater notified the residents referred to in the Emergency Action Plan by SMS sent at 
20:39 that flooding was expected and there were "rapid rises".  Follow up phone calls were 
made to those residents listed in the EAP between 20:39 and 21:02. 

86 A further SMS was sent at 22:37 advising of "Flood Stage 4".

87 Again, whilst it might be argued that the notice given to residents of the releases was short, 
this was merely a function of the intensity of the rainfall and the unprecedented rate of rise in 
the dam, and not as a result of any delay or fault on the part of SunWater. 

Downstream impacts 

88 Since the 2015 Flood Event there have been questions raised about the extent to which 
releases from Callide Dam impacted on downstream communities.  

89 SunWater has undertaken preliminary modelling to investigate these impacts. 

90 A number of points should be made. 

91 First, there is no doubt Callide Dam attenuated the flood.  As shown in Figure 2, the existence 
and operation of Callide Dam resulted in a substantial reduction in the peak flow at that 
location. 

92 Secondly, the rainfall was catchment wide.  It would be wrong to conclude that floodwaters 
emanating from upstream of Callide Dam were the major contributors to flood volumes 
downstream.  This is demonstrated in Table 2.  As is evident, of the estimated 400GL flood 
inflow volume from the catchment to Goovigen, only 21% emanated from upstream of Callide 
Dam. 
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(c) assuming a lower lake starting level of fixed spillway crest, being 41% of the design 
full supply level.  

102 The actual and lowered scenarios are almost identical until about 10am on 21 February 2015 
confirming that flood levels at Goovigen to this point in time were unaffected by water from 
Callide Dam catchment.

103 If the dam commenced the flood event at the fixed spillway crest level (which was not 
permitted, as explained above), the maximum benefit at Goovigen would have been a 
lowering of the second flood peak at Goovigen of around 250mm.  

104 If the dam had not been in place at all, the event at Goovigen would have been a triple-peaked 
event with an additional peak at 10:00 on 21 February 2015 as discharge from Callide Dam 
arrived. 

Figure 3 – Flood levels at Goovigen Township for three scenarios 

Jambin 

105 As no gauge exists at Jambin, modelling was used to estimate flood heights.  

106 Rising flood levels at Jambin were initially caused by local tributaries and inflows such as 
Oaky Creek. The initial and rapid rise from local tributaries occurred well prior to water arriving 
from the Callide, Kroombit, Kariboe and Grevillea Creek systems.  

107 The no dam scenario, also shown in Figure 4, indicates that significant benefit was provided 
at Jambin in terms of flood attenuation.  

108 If the dam commenced the flood event at the fixed spillway crest level (which was not 
permitted, as explained above), the maximum benefit at Jambin would have been a lowering 
of the flood peak by about 130mm.   
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Figure 4 – Flood levels at Jambin for three scenarios 

Biloela

109 Modelling confirms that peak flood levels around Biloela in this flood event were caused by 
discharges from the Kroombit Creek catchment and that Washpool Gully on the eastern side 
of Biloela was flowing south to north at the peak of this event. This is evidenced by on-site 
debris.  

110 Figure 5 shows the difference in modelled flood levels around Biloela between what actually 
occurred and what would have happened in the hypothetical scenario if the dam had been 
drained down to a level of the fixed spillway crest prior to the onset of rain.  The red area 
indicates the area that would have experienced lower peak flood levels under this hypothetical 
scenario. 

111 The grey area shows where there was no difference in peak flood levels between what 
actually occurred and the hypothetical scenario.  This means that the peak flood levels around 
Biloela were not attributable to flows from Callide Dam but rather were attributable to Kroombit 
Creek.  

112 In summary, peak flood levels in the vicinity of Biloela during the February 2015 flood event 
were a result of Kroombit Creek discharges and the discharge from Callide Dam made 
negligible (less than 1cm) difference to the flood peak in the immediate vicinity of Biloela.  
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Modelling Conclusions 

113 As a result, the following conclusions can be drawn from the modelling in relation to the 
impacts at Goovigen, Jambin and Biloela: 

(a) There is no doubt Callide Dam attenuated the flood.   

(b) Downstream impacts were substantially caused by waters emanating from locations 
other than Callide Dam. 

(c) Major flood levels were experienced at Goovigen and Jambin before any of the peak 
discharges from Callide Dam arrived at those locations. 

(d) When the peak discharges from Callide Dam arrived at Goovigen and Jambin, the 
result was to create a minor increase in flood levels at those locations, which were 
already experiencing major flood levels. 

(e) Modelling confirms that peak flood levels around Biloela in this flood event were 
caused by discharges from the Kroombit Creek catchment and the discharge from the 
dam made negligible (less than 1cm) difference to the flood peak in the immediate 
vicinity of Biloela. 

(f) Even if Callide Dam had commenced the flood event at the fixed spillway crest level 
(being 41% of the design full supply level), which was not permitted for the reasons 
outlined above, the modelled reduction in flood levels at Goovigen and Jambin are 
very minor (250mm and 130mm respectively). 
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E Reducing the Callide Dam level in advance of the 2015 Flood Event 

114 There have been suggestions that SunWater should have lowered the level of Callide Dam in 
advance of the flood event to provide further space in the dam for the impending rainfall event.  
It appears to be contended that if SunWater did this, downstream flooding might have been 
avoided. 

115 The suggestion is misconceived. 

116 First, as indicated in Section C3 of this submission, if SunWater pre-emptively released water 
as suggested for flood mitigation purposes, SunWater would have committed an offence. 

117 Secondly, even if was lawful to do so, there was no reasonable justification for discharging 
large volumes of water in advance of the flood event.  As to this: 

(a) The forecast rainfall (100-150 millimetres) was not substantial in terms of the dam's 
capability. Indeed, depending on the spatial and temporal distribution of the rainfall, 
the dam may not have even filled with that depth of rainfall (bearing in mind the dam 
was at 84% at the commencement of the event). 

(b) In any event, the forecast could not be relied on to discharge water.  As explained in 
Section D2, the Bureau's forecasts are, by their nature, inherently unreliable. 

(c) Depending on the nature of the flood, the lowering of the level would not necessarily 
provide any substantial flood mitigation benefits.  The modelling discussed above in 
Section D2 demonstrates this point in the case of the 2015 Flood Event. As indicated, 
even if Callide Dam had commenced the 2015 Flood Event at the fixed spillway crest 
level (being 41% of the design full supply level), which was not permitted for the 
reasons outlined above, the modelled reduction in flood levels at Goovigen and 
Jambin are very minor (250mm and 130mm respectively). 

118 Thirdly, any decision to release water in the face of an oncoming weather system runs the risk 
of exacerbating downstream flooding if the rainfall falls downstream of the dam particularly 
whilst water that has been released from the dam is still within the river system. 

119 Fourthly, the suggestion is made purely with the benefit of hindsight.  As explained in Section 
D2, the actual rainfall received was substantially in excess of the forecast.  The intensity of the 
rainfall was not forecast at all.  

120 Fifthly, as demonstrated in Section D2, lowering the dam level to the fixed crest would not 
have made any material difference to the flooding impacts at Goovigen, Jambin and Biloela. 

121 SunWater notes that the IGEM may, as part of the review, consider the impacts and benefits 
of changing Callide Dam from a purely water supply dam to a dual purpose dam.  In 
SunWater's view, any decision to change the status of the dam should only be made after a 
comprehensive study is undertaken examining: 

(a) the water supply issues associated with the change; and 

(b) flood operations across a large number of actual and design floods. 
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1. Background

1.1 Callide Dam Description 
Callide and Kroombit Dams are both in the headwaters of the Callide Valley upstream of the town of 
Biloela.  The dams are managed as part of the one water supply scheme.  The major creeks in the 
Callide Valley Region are the Callide, Kroombit and Kariboe Creeks. 

The Callide Valley Water Supply Scheme is centred on the Callide and Kroombit Creeks. The purpose 
of the scheme is to provide water for the Callide Power Stations, downstream irrigation and town 
water supplies.  Callide Dam is the major headworks of the Callide Valley Water Supply Scheme. 

Callide dam is situated on the Callide Creek at AMTD 81.0 km upstream from its junction with the 
Don River and is approximately 12 km by road east of the town of Biloela. 

Callide dam has a catchment area of 516 km2. Construction of the rock and earth fill dam with a 
central spillway was completed in early 1965. The spillway is of concrete ogee crest construction with 
automatically operated, radial gates. The spillway gates were installed in 1988.  The storage capacity 
at Full Supply Level (FSL), EL 216.10m is 136,300 ML. 

1.2 Spillway Gates 
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1.2.1 Callide Dam Statistics 
Table 1-1 Callide Dam Details 

Overview 

Dam Name Callide Dam 

Storage Name Lake Callide 

Location Latitude  24° 25’ 38” S 

Longitude 150° 64’ 00” E 

Regional Council Banana Shire 

Nearest Town with Road Access Biloela 

Stream and AMTD Callide Creek AMTD 80.1 km 

Catchment area 516 km2 

Average rainfall 683.3 mm 

Main Dam 

Type Rock and Earthfill 
Full Supply Level (FSL) 216.10 m AHD 
Storage capacity at FSL 136,300 ML 
Storage area at FSL 1,240 ha 
Dam Crest Level (DCL) 219.24 m AHD 
Maximum height of the dam 37.24 m above foundation 
Crest length along axis (main 
embankment) 2008 m (including spillway) 
Spillway 
Spillway type Automatically operated, Radial Gate 

controlled reinforced concrete ogee 
crest 

Spillway crest level 207.57 m AHD 
Crest length  79.25 m 
Outlet Works 
Description • Concrete Intake Tower
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• 2/1220 mm diameter concrete
lined MS pipes, within a 
reinforced concrete outlet 
conduit 

• Concrete Valve House

Outlet Control • Callide A Outlet – 2 x 400mm Gate
Valves 

• Callide Creek Outlet 1 x 600mm
Cone Valve & 1 x 300mm 
Cone Valve 

• Kroombit & Kariboe Creek Outlet
1 x 914mm Butterfly Valve 

• 2 x 1200mm butterfly Valves to
isolate Callide B and Biloela 
water supply pipes. 

• Callide B & C Outlets 2x 850mm
pipes 

• Biloela Shire Council O/T 2 x 450
Gate Valves 

1.2.2 Historical Operations 

Until January 2011 the gates Callide Dam spillway gates had never been operated during a flood.  
During January 2011 only the centre pair of gates opened.  They opened automatically as expected.  
The maximum gate opening was approximately 17cm.  The peak discharge was only about 20m3/s. 

Prior to January 2013 the gates had never been operated manually except for the purpose of 
function testing of the gates and only one gate pair at a time. 

In January 2013 the dam experienced its flood of record.  Due to a reduced operating level that was 
in place at the time of the 2013 event, the spillway gates were initially operated manually until the 
storage level rose and the gates then operated automatically. At the commencement of the January 
2013 event the storage was at EL 211.14m or 61%. At this storage level there was 53,000ML of spare 
capacity to FSL.  The estimated peak inflow was 2,411m3/s.  The storage reached a level of 216.75 
and a peak discharge of approximately 2,062m3/s 

In February 2013 the dam experienced a further flood event.  This event was significantly smaller 
than the January 2013 event. The estimated peak inflow was 1,291m3/s.  The storage reached a level 
of 215.54 and a peak discharge of approximately 723m3/s 

1.3 Description of February 2015 Flood Event 
On the morning of the 20th February 2015 Callide Dam was at 214.29m.  This was 1.21m below the 
reduced maximum operating level of 215.5m. This was a storage volume of 114,900ML or 89% of the 
reduced operating level storage volume of 129,041ML or 84% of the design full supply volume of 
136,300ML. 

The Bureau of Meteorology (BoM) was forecasting TC Marcia would cross the coast as a category 5 
cyclone north of Yeppoon.  The BoM rainfall forecast for the Callide catchment for the 20th February 
was 100mm to 150mm.  
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Throughout Friday 20th February SunWater undertook preparation activities and continued to 
monitor the weather situation. 

The Gauging station on Callide Creek at 96km recorded minor amounts of rainfall from about 9am on 
the 20th February.  All recordings were less than 10mm per hour until 14:00 hours when the station 
started to record more significant totals. 

The recorded streamflow height at 96km indicated stream flows of less than 10m3/s until 
approximately16:30 hours on the 20th February. 

The Callide Dam headwater level recorder indicated small rises in storage from rainfall until 
approximately 18:00hours.  At 18:00 hours on 20th February the storage level was 214.46m. From 
18:00 hours the storage rate of rise began to increase.  At 20:15 hours the storage was at 215.92m 
and rising at a rate of 39m per day.  This was the peak rate of rise during the event.. 

At 19:45 the recorded height at 96km had reached 10.23m and rising.  At this time the gauging 
station ceased recording due to inundation of the instrumentation hut.  Later surveys have indicated 
that the water level peaked at approximately 11.1m.  This is some 2.5m higher than the previously 
recorded record of 8.6m in 2013.  The estimated peak inflow was 4,600m3/s. 

The recorded storage level exceeded the reduced maximum operating level of 215.5m at 
approximately 20:00 hours on 20th February 2015.  At this time the Callide Dam EAP contemplated 
the manual operation of the spillway gates.  However due to the close proximity of TC Marcia and 
cyclonic winds it was assessed as too dangerous for staff to leave the relative safety of the site office. 

The Callide Dam tailwater gauge ceased recording shortly after 20:00 hours and gave no indication of 
a spillway discharge  

Staff first confirmed that all 6 spillway gates were open at approximately 21:30.  This was the first 
opportunity for staff to safely undertake surveillance activities.  At that time the centre gates were 
open 4.0m.  The outer gate pairs were 3.0m open. 
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APPENDIX B:
Resource Operations Licence – Callide Valley

This Appendix has been omitted  
due to personal details contained within
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APPENDIX C:
Resource Operations Plan – Fitzroy Basin

This Appendix has been omitted as it is publicly available at 

https://www.dnrm.qld.gov.au/water/catchments-planning/catchments/fitzroy-basin

https://www.dnrm.qld.gov.au/water/catchments-planning/catchments/fitzroy-basi
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APPENDIX D:  
Callide Dam Safety Condition Schedule 
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APPENDIX D:  
Callide Dam Safety Condition Schedule 
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APPENDIX E:  
2013 Flood Review ‐ Summary Status of Recommendations
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Executive Summary 
SunWater preparations for the 2014‐15 wet season are well advanced.  Preparations include: 

 Review and update of the Emergency Action Plans (EAPs) for each dam; 
 Training of staff for dam duty officer (DDO), emergency event coordinator (EEC) and flood operations 

centre (FOC) roles; 
 Staff rosters; 
 Routine preparations; 
 Critical repairs 

Background 
SunWater  assets  and  operations  are  prone  to  impacts  from  flooding.  During  the  wet  season,  SunWater 
routinely activates the Emergency Action Plans (EAPs) for its dams.  

Seasonal Outlook (Bureau of Meteorology) 
Currently, SOI values (typically an indicator of El Nino) are fluctuating around 0, indicating an ‘average’ season 
ahead for flood events. This will continue to be monitored.  At the time of writing, the Bureau of Meteorology 
is still affirming the possibility of a late developing El Nino. However, whilst this development would mean the 
likelihood of widespread floods might be reduced; in any individual catchment major flood events are still 
possible. Investigation of past floods in Qld shows that low SOI values don’t significantly diminish the 
probability of flood events until very strong El Nino events. La Nina phases do increase their probability 
however.  

In the event an El Nino doesn’t develop, an ‘average’ wet season is the most likely outcome. Figure 1 shows 
the rain outlook for October to December with the 3 month rainfall totals that have an estimated 75% chance 
of being exceeded.  

 
Figure 1 – Rainfall Outlook to December 

The outlook on cyclones is near average.  The long term average number of cyclones is 4 per season in eastern 
Australia.  There is currently a 42% chance of more than four. 
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Proposal or Progress 
Bulk Water 

Emergency Actions Plan Updates and Training  

Emergency Actions Plans are in place for each of SunWater’s dams.  Notification and communication lists have 
been reviewed and submitted to the regulator as required. The re‐organisation of SunWater has been 
reflected in the changes. Some minor external contact changes may follow in the lead up to Christmas.  

Three of the SunWater EAPs (Fairbairn, Tinaroo and Paradise) were only approved by DEWS for 1 year.  
SunWater has developed and submitted these EAPs in a new format.  An independent consultant was 
engaged to assist with the development of the new EAPs.  The old EAPs will continue to apply until DEWS 
approve the new EAPs.  

Routine EAP training has been rolled out and will continue through November. Additional training will be 
delivered for Tinaroo, Fairbairn and Paradise Dams as soon as the new EAPs are approved.  

Staffing 

Staff rosters are in place for the EAP roles of Dam Duty Officer, Emergency Event Coordinators, FOC duty 
team, and technical decision maker.  A complete set of rosters over the Christmas close down period will be 
published and circulated to key staff early in December.  This later publication will include corporate relations 
and customer support groups. 

Flood Operations Centre 

Flood operation Centre training is in progress. Modelling and procedural components are being delivered to 
the flood operations teams and will be completed by mid‐November.   

Flood Operations will be enhanced with the roll out of the flood operations ‘wiki’ (see Figure 2) to be a ‘live’ 
resource on December 1st with the aim of assisting flood operations at 4 SunWater storages (Fairbairn, 
Burdekin, Paradise and Beardmore) and at Ross Rover and Scrivener Dams. Additional dams will be added 
prior to the wet season 2015‐16. This is intended to be a one stop shop for flood data, history, modelling and 
emergency action plans.  

 
Figure 2 – Flood and Streamflow Flood event support page 
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Figure 3 – Peak correlation forecasting tool example.  

Additional features include peak stage graphs to assist in the confirmation of model results (Figure 3) and links 
to ensure quality control. 

The Bureau of Meteorology data agreement has been revised and updated to reflect the additional SunWater 
involvement with ALERT networks for local councils. The Bureau will now supply data for all our catchments as 
per the agreement rather than solely the existing South East Qld sites and the Townsville area. The dataflow 
should be available prior to December 1st.  

Routine Preparations 

The SunWater maintenance programs include a number of routine preparations for the wet season.  These 
preparations include items such as: 

 Replenishment of fuel stores; 

 Function testing  of critical items such as spillway gates, back up generators, equipment, 
instrumentation and communication systems; and 

 Checking of staff accommodation and provisions. 

These preparations are scheduled to be complete by end November. 

Asset Condition and Emergent repairs 

Critical  flood  damage  repairs  have  been  completed  or  are  at  a  stage  where  immediate  risks  have  been 
lowered to an acceptable level.  

Corporate Relations

In  the  lead up  to  the 2013/2014 wet  season,  SunWater’s  Senior Media Advisor will  visit  key media outlets 
throughout SunWater’s regions to ensure that they understand:  

 SunWater’s responsibilities during emergency events; 
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 That SunWater Dams (with the exception of Peter Faust Dam) are not flood mitigation dams and large 
releases cannot be made pre‐emptively before a wet season; and 

 Other  available  sources  of  information, including  the  Bureau  of  Meteorology  and  Local  Disaster 
Management Groups. 

As per the Flood Commission of Inquiry requirements, the Corporate Relations Team placed Public Notices in 
regional  newspapers  advising  residents  living  in  the  immediate  vicinity  of  SunWater  dams  that  they  could 
register  for  the  Emergency  Notification  List  to  be  directly  alerted  in  the  event  of  an  emergency  situation. 
Additionally, a media release was sent to all regional media outlets to further advertise this service and a web 
application was developed to allow interested customers to access further information and to register for this 
online. 

The Corporate Relations Team has implemented a roster for 24/7 media response and will work with regional 
rostered staff to manage any media issues, should they arise.  

Additionally, SunWater’s brochure regarding Dam Management during Floods will be made available from the 
front  page  of  SunWater’s  website  from  the  start  of  December  2014  and  remain  on  the  front  page  of  the 
website until the end of March 2014 

The  Strategic  Response  and  Crisis  Management  Handbook  is  being  updated  and  will  be  redistributed  in 
December  2014.  Senior  leaders  will  be  apprised  of  the  updated  version  at  the  Senior  Leaders  forum  in 
December. 

The Bulk Water Flood Management Framework has been developed from the lessons learnt exercise from the 
January 2013 flood events and is available on SIMON along with templates for communication reports. 

Irrigation Schemes 

A number of irrigation schemes are located in Far North Qld where cyclone preparedness is essential. 

The following dot points are the key activities being co‐ordinated by Service Managers leading into the 
summer wet season. 

 The Bureau of Meteorology’s forecast for all schemes but particularly North Queensland will be 
monitored for any significant weather events. 

 All drainage structures cross drains, channel bank overflows and catch drains inspected and treated 
for weed infestations and blockages. 

 Christmas/new year staff rosters are being developed and will be completed by the end of 
November. 

 Strong focus on reducing staff leave balances by implementing leave plans prior to commencement 
of peak irrigation demand. 

 All vehicles and equipment prestart’ s conducted and with additional checks and fuelling to be 
done just prior to Xmas closedown. 

 Depot’s pre cyclone season clean up well advanced with additional clean up planned in the week 
leading up to the Xmas closedown 

 Mechanical and Chemical treatment of Channel terrestrial and aquatic weeds ongoing to ensure 
channels are unrestricted prior to peak irrigation season. 
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 Expanded Acrolien programme instigated in the Burdekin main channels to minimise restrictions 
from aquatic weed infestations. 

 Emerald LN1 drain is clean and free from obstructions for the entire length through town. 
 Preparations well advanced to ensure temporary diesel pumps for St George and Fairbairn Dam are 

serviced and operational ready to be installed subject to dam Levels. 
 Function testing of critical items such as back‐up generators, equipment, instrumentation and 

communication systems will be completed prior to any significant weather events or the Xmas 
shutdown. 

 Clare TWS backup power via portable 25KVa generator (Major check over and test run in 
November) 

 Millaroo, Dalbeg and Mutchilba TWS backup by truck delivery from Clare and Mareeba. 
 Bundaberg Scheme based workshop in Mid October to review: 

 Emergency Action Plans for Woongarra and ISIS  Balancing Storages   
 Emergency Contact lists Update 
 EEC  and Duty rosters ,for assistance to BW and IS responsibilities  

Extremely hot and dry conditions in the Burdekin and Bundaberg schemes has caused significant aquatic weed 
growth and resulting channel restrictions in previous years.  Service Managers have scheduled shutdowns and 
acrolein injections in close liaison with Irrigation Advisory Committees in the lead up, and throughout, the 
summer period. 

Recommendation 
For noting. 

Attachments 
Nil 

24 October 2014 

       

 


