
performance 

8 February 1999 - 17 February 1999 

B a c k u p  River 

FIGURE 9.1 
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It is noted that, of.all the 'critical' main network stations that have redundant back-up 
stations, only the Somerset rainfall stations did not have the primary or the back-up 
station operational at all times. Of the above sensors, the following deserve special 
mention: 

#2168 Oavid Trumpy Not formally part of the SEQWB Network but out of 
Bridge - River action for extended periods. A mechanism needs to 

be found to ensure maximum availability for this 
~ t a t i o n . ~  . #6590 Somerset Dam The location has experienced radio reception 

#6593 headwater & problems in the past and has performed 
At6594 rainfall sensors interm~ttently. A new aerial had been ordered prior to 

the event, but to date has not been installed. It is 
very important this new aerial is installed G o o n  
as possible. . #6706 Woodford (A) - DNR understand the station is full of sand and gravel. 

River It has been out of action for an extended period. 

6647 Lowood (A) & The stations gave different readings during the 
6650 Lowood (B) course of both events. While some of this variation 

may have been due to superelevation of the flow as It 
passed around a bend, it needs checking. 

Post event, a comparison was made of the total rainfalls occurring at a number of BoM 
rainfall stations in the catchment. The results of this comparison are summarised in the 
following Table. 

BoM Station 

Amberley 

Boonah PO 

Dayboro PO 

Esk PO 

Gatton PO 

mm 

174 

104 

Harrisville PO 

Jimna 

Kilcoy PO 

Mt Mee 648 #6690 1 665 1 + 2.6Oh 1 

418 

347 

82 

Lake Manchester 

Lowood Don St 

Moogerah Dam 

Following the February event, it was determined that the BoM was responsible for the operation and 
maintenance of the David Trurnpy Bridge ALERT station. Ian Rocca (BoM) has since provided an up to 
date calibration for this station and it is recommended that the SEQWB foster this relationship and 
maintain contact with the BoM for future maintenance. 

It is important to note that not all of these stations are adjacent to each other and local variations in 
rainfall will be sufficient to cause the differences noted. Overall, the differences are considered 
acceptable. 

SEQWB ALERT Station 

#6651 

#6252 Kalbar 

132 

475 

482 

#6711 Baxters Ck 

#6574 Caboonbah 

#6577 
(suspect OOA) 

193 

193 

114 

mm 

167 

110 

#6571 

#6600 (00A)  

#6600 

Difference5 

- 4.0% 

+ 5.8% 

41 3 

397 

150 

#6751 Mt Crosby 

#6649 

#6623 Tarome 

- 1.2% 

+ 14.4% - 
+ 83% 

123 

OOA 

396 

- 6.8% 

- 17.8% 

226 

186 

105 

+ 17.8% 

- 3.6% 

- 7.9% 
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I 9.2.3 Performance of ALERT Stations during March 1999 Event 
I Performance data has been extracted for the network and it is summarised in the 

following Tables. 

This data indicates the overall system availability was not quite as good during the 
March event as it was for the February event. 

Sensor Network 

Main Rain 

Main River 

Back-up Rain 

Back-up River 

One heartening aspect was the SEQWB response to a DNR request to fix the Mt 
Crosby sensor. This station was important to the operation of the drainage phase at the 
time and it was up and running again in approximately one hour. 

The overall station availability might have been lower but for some preventative 
maintenance of the ALERT station batteries. During the February 1999 event, when it 
was thought Cyclone Rona might head down the coast and generate a second flood, 
DNR requested that SEQWB check the batteries at each station. DNR understand this 
was carried out and it is probably reflected in the overall availabilities achieved in the 
second event. 

No. of Stations 

60 

41 

13 

11 

Overall Station Availability 

88.3% 

84.6% 

84.6% 

92.7% 

' It is important to note that not all of these stations are adjacent to each other and local variations in 
rainfall will be sufficient to cause the differences noted. Overall, the differences are considered 
acceptable. 

BoM Siation 

Amberiey 

Boonah PO 

Dayboro PO 

rnm 

66 

100 

140 

SEQWB ALERT Station 

#6651 

#6653 

#6252 Kalbar 

#6711 Baxters Ck 

mm 

68 

66 

145 

103 

Differences 

+ 3% 

0 

+ 45% 

- 26% 
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9.2.4 Proposed New Stations 
As a result of DNR's experiences during the February and March 1999 events, it is 
recommended several new ALERT stations be installed The recommended stations 
and the reasons for their recommendation are presented below:. 

- - 

Somerset Dam BVRT 

Toogoolawah PO 

Wivenhoe Dam 

Mary Cairncross Park 

The Head 

The advantage of this proposed station is that it is already the site of an 
existing DNR river height station. 

Locatton 

Linville 

176 

147 

Keason Tor lnctuston 

To provide greater definition of the rainfall and river heights in the upper 
Brisbane River catchment. It is also adjacent to the Stanley catchment and 
would provide valuable rainfall information for the western side of the 
Somerset Dam catchment. 

#6643 

#6716 Bellthorpe West 

#6774 Wilsons Peak 

84 

155 

116 

- 3% 

- 12% 

- 21% 
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Upstream of Burtons 
Bridge I 
Location 

To provide information on river heights affecting Kholo Bridge. The bridge 
is an important river crossing and is some 9 to 10 hours downstream of the 
dam. River level information is needed to properly manage river levels to 
keep the bridge open. 

Reason for Inclusion 

' During the February event, the Fldod Operations Engineers had to 
dispatch a data collector to the site during the 'ramp down' of releases 
from 1800 m3/sec to 550 mvsec to ensure that the bridge had emerged 
from the floodwaters as and when predicted. This feedback was necessary 
to enable any necessary adjustments to the dam discharge to be made as 
soon as possible to ensure the bridge became trafficable by the next 
morning. 

Similar reasoning to Kholo with the bridge becoming trafficable when the 
flow drops below 250 m3/sec. Careful management is required to ensure 
the bridge stays open at this target discharge. 

9.3 The DNR Hydromet Telephone Telemetry System 
Prior to the flood event, DNR's SIS software had been installed on a PC resident in the 
FCC. At the start of the event it was realised that the reliability of the network could be 
improved by installing SIS on a dedicated PC. A suitable PC was located very early in 
the event and SIS was duly installed. The system provided backup to the ALERT 
network and operated successfully for the duration of the event. It especially proved 
useful when validating the ALERT data for Savages Crossing. 

Buaraba Creek 

Splityard Creek 

9.4 RAPIC weather radar imagery 

There is currently a 'gap' in the river height network for waters discharging 
from the Buaraba Creek catchment feeding into Lockyer Creek. This was 
felt most significantly in the March event when we were trying to keep 
College's Crossing open. A significant flow was apparently emerging from 
Buaraba Creek and affecting discharges past O'Reilly's Weir. 

A station on Buaraba Creek would assist in managing such minor flows 
and would enable more reliable management of the flows causing 
inundation of the minor Brisbane River crossings. 

No mechanism currently exists to determine how much water is being 
released from the Wivenhoe pumped storage. Data obtained since the 
start of the February event has indicated that the power station can 
discharge at about 300 m3/sec. This discharge capacity is well in excess of 
the releases made towards the end of most flood events and can cause 
unanticipated rises in Wivenhoe storage. 

The Flood Control Room continued to receive the RAPlC weather radar images from 
the Bureau of Meteorology for the entire duration of the event. In addition to this 
dedicated service, the FCC was also able to access radar and satellite imagery on the 
Internet. 

These images proved very useful in understanding development and movement of the 
storm event. 
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9.5 BoM weather forecasts a n d  warnings 
The Flood Operations Engineers kept in regular contact with the Bureau of Meteorology 
(BoM) In particular the following contact 
(a) Duty Flood Operations Engineers kept abreast of the ongoing BoM weather 

forecasts; 

(b) Duty Engineers spoke to BoM on a regular basis (especially during the February 
event, the March event was not considered very significant) both to discuss the 
developing weather and to provide information on the adopted gate operating 
strategies; 

(c) Duty Engineers Allen and Ruffini attended the daily weather briefing given to BoM 
staff on 1 2 ' ~  ~ebruary. This briefing gave details of the movements predicted for 
Cyclone Rona by a number of different global weather models. It allowed the Duty 
Engineers to more clearly understand the developing options for the cyclone and it 
was a consideration in assessing the required drainage time for the flood storage 
component of Wivenhoe Dam. 

Duty Engineer attendance at such briefings is at the discretion of the BoM staff and 
relies on their invitation to attend. We appreciated this briefing very much and it 
provided valuable information for subsequent operations. 

9.6 BoM Quantitative Precipitation Forecasts 
DNR continued to receive BoM quantitative precipitation forecasts (QPFs) for the 
duration of the event. While the initial QPFs for the 7Ih and 8Ih February proved 
relatively low, subsequent QPFs (in combination with discussions with the BoM 
hydrologists) allowed the Duty Engineers to better focus the FLOODOPS simulations and 
produce more reliable results. 

9.7 Manually observed storage levels a n d  r iver heights 
During the course of the event, the Dam Supervisors provided regular headwater and 
rainfall readings to the Duty Engineer. These values were recorded in the detailed FCC 
event logs. Many of these were not included in the summary logs attached as 
Appendices A and E for the sake of brevity. 

In general these readings agreed well with the ALERT values. However, on several 
occasions, it proved necessary to recalibrate the ALERT stations on the basis that 
improved accuracy was required to satisfactorily operate the various outlet structures 

This was especially true at North Pine dam where radial gate movements are made at 
15 mm intervals and water levels need to be known accurately for proper operation of 
the gates. 

The manually read levels at Wivenhoe Dam were adequate. while the storage levels 
were significantly above Full Supply Level (FSL). However, variations were noticed 
closer to FSL which could only be assigned to the accuracy to which the gauge boards 
could be read. The arrangement is shown in Figure 9.1 
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Figure 9.1 Existing Wivenhoe Dam Gauge Boards 

It is recommended that a better system be devised for reading Wivenhoe Dam levels to 
an accuracy consistently better than ? 5mm. This may well require the installation of a 
float chamber at a point within easy access of the Dam Supervisors. The Duty 
Engineers understand that anyone reading the current gauge boards cannot get closer 
than about 15 metres and that the graduations on the boards require significant 
interpolation. 

10. COMMUNICATIONS DURING THE FLOOD EVENTS 

0 I Communicafions with Dams 

DNR phone communications were lost with Somerset Dam at 2125 hrs on Monday 
8Ih February. The phone lines remained to the SEQWB offices at Somerset Dam 
and these were used until the DNR phones were restored at 1430 hrs on 1 lth 
February. 

All other phones remained serviceable for the duration of both events 

Radio links were successfully tested with all dams at the start of the February event. 
The radio was only used once when the Somerset Dam operators were away from 
the phones and it became necessary to get a message to them. 
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10.2 Communications with those on Register of Confact Persons for Flood 
lnformafion 
Under Section 6 of the Manual of Operational procedures for Wivenhoe and Somerset 
Dams, the Flood Operations Engineer is required to contact those listed in the 'Register 
of Contact Persons for Flood Information' whenever all of the following conditions are 
met:- 

A flood situation is imminent and gate operations are likely and 
The flow is likely to exceed 2000 m3/sec at Lowood 

Brisbane City Council 

While this condition was not met in either flood event, the Duty Engineers did speak to 
a number of authorities on a regular basis. Further details of these communications are 
provided in the attached Flood Control Centre log sheets. In summary, these 
authorities included:- 

Bureau of Meteorology 

Authority 

Police 

Pine River Shire Council 

lpswich City Council 

Occasion in ,February:Event . 

Advice of prospective bridge 
closures 

Esc Shire Council 

Kilcoy Shire Council 

Occasion in March Event. 

Advice of prospective closure of 
Colleges Crossing (see also ICC) 

To advise of developing situation. 
Once it was determined that flows 
would be non-damaging, little 
further communication took place. 

Dam Supervisors at North Pine 
Dam contacted local police about 
closure of downstream crossings. 

Nil - no effect 

Dam Supervisors at North Pine 
Dam contacted local police about 
closure of downstream crossings. 

I Numerous occasions over event. I Several occasions during event I 
Provision of advice on discharges 
from Wivenhoe; receipt of advice 
on probable rainfalls; exchange of 
information on reservoir inflows 

Messages that flood releases 
'were expected'. 'were imminent' 
and 'were occurring' in 
accordance with PSC procedure. 

To advise of need to close bridges 
and crossings 

Advising of probable flood levels 
upstream of Somerset Dam 

although nowhere near as 
frequent because of the small 
nature of the event and the 
constancy of the discharge. 

Messages that flood releases 
'were imminent' and 'were 
occurring' in accordance with 
PSC procedure. 

To advise of potential need to 
close Colleges Crossing (on 
several occasions as the 
crossing was thought to be close 
to overtopping although this 
never eventuated). 

To advise of need to close Twin 
Bridges. 

Nil - no effect 
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I I PERFORMANCE OF RTFM SOFTWARE 

Authority 

SEQWB 

11.7 Data Collection System 
Overall the data collection system performed well over both flood events. However, 
some major problems in the FLOODCOL data collection system were discovered within 
36 hours of the start of the February event. 

Occasion in February Event , 

Advice of mobilisation 

Advised of operational strategy on 
a daily basis as per FCC Log 

Discussions were also had with 
SEQWB Chairman on possible 
options for dam operations. 

The problem was first noticed at 2015 hrs on the 9Ih February when it was realised that 
the HP workstation (Noah) had stopped receiving data from the data collector. The 
problem was deemed serious and Warren Shallcross (of DNR, SWA) was contacted. 
Warren came to the FCC and began to investigate the problem. 

Occasion in March Event 

Advice of mobilisation 

Advised of operational strategy 
on a daily basis as per FCC Log 

Warren Shallcross contacted the system developer, Bradley Alderton, by phone in 
Melbourne and a fix was progressively worked out which could allow the Data Collector 
to keep operating. The error was eventually tracked back to the corruption of a 
calibration cuwe for O'Reilly's Weir. Whenever signals were received for the station it 
would try to access the discharge calibration and it would hang the collector. Once the 
problem was isolated, a 'fix' was developed which allowed relatively trouble free 
subsequent operation. 

11.2 Calibration of Hydrologic Models 

The calibration of the various hydrologic models generally proved adequate for the 
purpose to which they were applied. The parameters used in calibrating the 
hydrological models were the 'initial loss' and 'continuing loss' parameters. 

The Duty Engineer utilising the results of the hydrological models needs to be aware of 
the limitations of the models. These limitations include:- 

(a) The hydrological modelling tended to advance the peak forward in time relative to 
the measured values. This effect is a typical property of the RORB type models 
used for the hydrological models. 

This effect became especially evident during the drainage phase of the smaller 
March event when releases from Wivenhoe had to be timed to the recession of 
Lockyer Creek. This was overcome by using the ALERT data directly to determine 
when discharges in the Lockyer had dropped sufficiently to allow an extra opening 
of the Wivenhoe gates. 

The effect was not so significant in the February event because the discharges from 
Wivenhoe were much greater than the discharges in Lockyer Creek. 

(b) It is noted that the calibrations of the hydrological models were biased towards 
higher flows and that good calibrations were not expected at the lower flows typical 
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of the March event. Despite this, the calibrations produced for this event were 
generally acceptable. 

(c) The models do not model the base flows well, at the end of the recessional phase 
of a flood event. This can be important at the end of a flood event when the Duty 
Engineer is trying to close off discharges from a dam and maintain it at Full Supply 
Level. While the inclusion of a Sacramento soil moisture model may overcome this, 
the Duty Engineers are not sure whether this extra complexity is warranted. 

The Duty Engineer, using the models, needs to be aware of the model limitations and 
modify the dam operations to suit. 

11.3 Gate Operational Models 

11.3.1 Operational Model for Wivenhoe and Somerset Dams 
These dams are considered jointly because Somerset Dam releases are dependent on 
the storage levels in Wivenhoe which are in turn partially dependent on Somerset dam 
releases. 

For some time it has been known that the existing FLOODOPS routines did not 
properly calculate the required releases from either Somerset of Wivenhoe dams. To 
cover this problem, a separate Fortran 77 routine, named WIVOPS, was developed 
some time ago to assess-the required flood operations at each dam. This routine 
worked well except that it provided little flexibility for the Duty Engineer to vary the 
operation to suit local circumstances and practicalities (eg. It often requires rapid 
opening and closing of the same gate to optimally control releases to keep particular 
crossings open). 

Use of the WIVOPS routine is messy as it requires the user to extract inflow 
hydrographs from the UNlX FLOODOPS system and then run WIVOPS under MS- 
DOS. 

The long term 'fix' is to integrate two modules into FLOODOPS for the operation of 
these dams. The first is the integration of WIVOPS into FLOODOPS. This has been 
flagged for some time and it is hoped that it will be completed within the next several 
months. The second is a module that can run a 'user edited' version of the gate 
operations produced by WIVOPS through both storages. This option will add greatly to 
the flexibility of the system as it will allow running of the many 'what ifs' which are 
considered during the course of the event. 

To overcome the inability to run a predetermined set of gate openings through each 
dam an EXCEL spreadsheet was developed during the first event to perform this task. 
This spreadsheet allowed comparison of the measured reservoir levels to the 
theoretical predictions and it produced accurate assessments of drainage times. 

11.3.2 Operational Model for North Pine Dam 
North Pine Dam is the simplest of the three dams to operate because it relies on 
simply setting a minimum gate opening corresponding to particular storage elevations. 
The FLOODOPS component of the RTFM performed well for this storage. 

An EXCEL spreadsheet was developed during the drainage of North Pine Dam down to 
EL 39.55 rnAHD during the March event to examine the effect of holding the radial 
gates open longer than would otherwise be necessary for a given level on the build up 
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phase of the flood. This spreadsheet produced accurate estimates of the recorded 
drainage times. 

It is expected that the integration of 'user edited' gate opening sequences (as 
discussed in Section 11.3.1) into FLOODOPS will make this spreadsheet redundant 
although it was extremely useful in determining the effect of 'what ifs'. 

11.4 Effect o f  Diversions into Lake Clarendon andAtkinsonls Lagoon 
It was known that diversions into both Lake Clarendon and Atkinson's were occurring 
during both events. However, no account was taken of these activities as the diversion 
rates were small in comparison to the natural flows. 

11.5 Review o f  Rating Curves 
Considerable difficulty was experienced (during the drainage phase of both events) at 
getting flows at one station to correspond with flows at downstream stations. Because 
of the nature of releases from Wivenhoe, it should be possible to set a number of firm 
points on the discharge rating curves for the following stations. 

Wivenhoe Tailwater 
Lowood (A) and (6) 
Savages Crossing 
Mt Crosby 
Moggill 
Jindalee 

The discharges of interest would be:- 

* 150 m3/sec To maintain College's Crossing open 
250 m3/sec To maintain Burton's Crossing open 
550 m3/sec To maintain Kholo Bridge open 
1800 m3/sec To maintain Mt Crosby Weir bridge open. 

Detailed examination of the records would be required as part of such a review. 

12. FLOOD MANAGEMENT STRATEGIES FOR FEBRUARY 1999 
EVENT FOR WIVENHOE AND SOMERSET DAMS 

12 I Flood Development 

Widespread rainfall in all catchments commenced on Sunday 7/02/1999 and late 
Sunday Somerset dam water level was rising at 80 mmlhr. At 1045 hrs the BoM 
advised that anotherl50mm was expected in the next 24 hours. At 1645 hrs BoM 
advised that heavy rain would continue for another 12 hours and a decision to mobilise 
the Flood Control Centre was made. Soon after BoM issued a flood warning for the 
Stanley and upper Brisbane Rivers which was closely followed by a similar warning for 
Lockyer, Bremer and Warrill Creek. On Tuesday at 0745 hrs BoM advised the 
development of a Low in the Hervey Bay area and the prediction of a 3800 rn3/s inflow 
into Wivenhoe Dam. At 1624 hrs that day BoM issued a QPF of 20 mm in the next 24 
hours in the catchment. 

Full inflow and outflow hydrographs for the February event are presented in Appendix 
n 
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12.2 General 

Most rain fell in the Somerset catchment and the northern part of the Wivenhoe 
catchment with relatively minor falls occurring in the Lockyer and Bremer 
catchments. 

Releases from Wivenhoe under such circumstances are not well covered by the 
procedures in Manual of Operations. This is because the relatively small discharges 
in the Bremer (peak 142 m3/sec) and the Lockyer (peak 950 rn3/sec at O'Reilly's, 
375 m3/sec at Lyon's Bridge) restrict the Wivenhoe discharge to less than that 
required to discharge the flood storage component in seven days. 

Volume of the flood was assessed relatively accurately early in the event (as early 
at 1230 hrs on 8/2/99 a peak elevation in Wivenhoe of EL 70.05 was predicted ... 
(cf actual EL 70.45) 

The option to release floodwaters through Somerset regulators was not available for 
most of the February event because the regulators were inundated once Wivenhoe 
exceeded EL 69.30 mAHD. For the smaller March event, this was not a problem as 
Wivenhoe peaked at EL 67.59 mAHD. 

The interaction curve between Wivenhoe Dam and Somerset Dam reservoir levels 
is shown in Figure 12.1. 

12.3 Discharge Strategy Development for Wivenhoe Dam 
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ates 1 & 5 at 1.0m;. 

combined Lowood flow of 2400 m Isec. Decision taken (after 
discussions with John Mulheron (SEQWB) and after consideration of 
advice from BoM that no significant rain was forecast) to hold releases 

10Ih February 

1 lth February 

1830 hrs 

0250 hrs 

1033 hrs 

1615 hrs 

1848 hrs to 
2050 hrs 

Gate 2 closed to 3.0 m to reduce Lowood flow and keep Mt Crosby 
open; Discharge 1362 m3/sec. 

Gate 4 closed to 3.0 m to reduce Lowood flow and keep Mt Crosby 
open; Discharge 1327 m3/sec. 

Wivenhoe peaks on ALERT (#6638) at 70.38 mAHD; Site 
measurements indicate peak of 70.43 m at 1850 hrs 

Gates 1 & 5 opened to 1.5 m to replace reduction in Lockyer flow and 
retain discharge at Mt Crosby just below 1900 m3/sec: Discharge 1445 
m3/sec. 

Gate 3 opened to 4.5 m and Gates 2 and 4 progressively opened to 
3.5 m to replace reduction in Lockyer flow and retain discharge at Mt 
Crosby just below 1900 m3/sec; Discharge at 2050 hrs 1600 m31sec. 

0210 hrs FLOODOPS runs predict need to hold release for Mt Crosby criterion 
until about 0000 hrs 14Ih ~ebruary when it can be ramped down to 550 
m31sec. Precise timing of 'ramp down' depends on rate of reduction of 
gate openings. 
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12.4 Performance of  Wivenhoe Radial Gates 

instabilities. With only one minor problem associated with an hydraulic 
motor oil leak, gate closures went according to plan with final gate 

(a) As discussed in Section 18.1, some 'experimentation' was necessary into the 
required gate openings for the side gates (Nos. 1 & 5) during the course of the 
event. It was found that the side gates had to be opened earlier than indicated in 
the Manual of Flood Operations to limit the impact of the spillway flow jet on the 
sidewall of the spillway plunge pool. This variation was done in conjunction with the 
Dam Supervisors who provided feedback on gate operations. This action was 
confirmed by a visit to the dam by the Duty Engineers on Friday 12Ih February. 

181h ~ e b r u a r ~  

19Ih ~ e b r u a ~  

(b) Significant vortices were noticed on the upstream side of the radial gates. A photo 
is shown as Figure 12.2. These vortices were evident in the original model testing 
and are not considered to present any problems for gate operations. Flow patterns 
of this type will always be present for gate arrangements such as this where the 
gates are relatively recessed downstream of the pier noses. These vortices should 
not cause significant gate vibrations. Indeed, as the gate openings become larger 
and the gate starts to lose control of the flow the turbulence could be expected to 
be more significant. 

1900 hrs 

1230 hrs 

Began final closure of Wivenhoe at 30 minute intervals. Closure 
completed by 2130 hrs 

Event declared over and FCC demobilised. Ongoing monitoring of 
lake levels by Duty Engineer remotely using FLOODPC. 
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Figure 12.2 Vortex formation upstream of the Wivenhoe Radial Gates 

12.5 Inundation of Brisbane River Crossings 

A significant amount of time and effort was successfully input into ensuring access 
across the Brisbane River was rnaximised. The location of these crossings is shown in 
Figure 12.5. As indicated above, the lower level crossings were inundated early in the 
event and the principal control criteria soon became limiting the discharge at Mt Crosby 
Weir to less than 1900 m3/sec. In the event, the flood control team was able to keep 
the flow lapping the underside of the weir bridge for approximately four days. The 
situation is show in Figures 12.3 and 12.4, which were taken at approximately 1400 hrs 
on Friday 121h ~ebruary.  
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Figure 12.3 & 12.4 Mt Crosby Weir Bridge - 1400 hrs Friday 1 2 ' ~  ~ e b r u a r ~  

Fernvale Bridge, with an ~rnmunity of approximately 2000 m3/sec remained opened at 
all times during the event with a small clearance between the underside of the bridge 
beams and the flow. Thrs clearance was less than 200 rnm at times. 
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Figure 12.6 Fernvale Bridge 1430 hrs Friday 1 2 ' ~  ~ e b r u a r ~  

As soon as it was reasonably practicable, the flow was reduced to 550 rn3lsec to bring 
the Kholo Br~dge out of water. Figure 12.7 shows Kholo Bridge on 16Ih February. 

Figure 12.7 Kholo Bridge Tuesday 16Ih February 

12.6 Discharge Strategy Development for Somerset Dam 
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Activity 

Operators rnobilised to site and ready for operations 

Completed raising of radial gates to ailow unrestricted flow over the 
ogee crests in accordance with the Manual of Flood Operations for 
Wivenhoe and Somerset Dams. 

Headwater reached EL 100.45 rnAHD and discharge began over the 
fixed crest. - 

Date & Time 

8" February 

9Ih ~ebruary 

1300 hrs 

0925 hrs 

1553 hrs 
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Ongoing monitoring of ALERT lake levels from FCC with twice daily 
reports of lake level to FCC. 1 

of rise of Somerset relative to Wivenhoe. Decision taken to hold 
releases unchanged ... The effect will be storage neutral on 

13. FLOOD MANAGEMENT STRATEGIES FOR MARCH 1999 EVENT 

1 

I 
I 

1 

FOR WIVENHOE AND SOMERSET DAMS 

13.1 General 

13'"ebruary 

1 4 ~ ~  ~ebruary 

15" February 

18" February 

The flood developed slowly at Somerset with a number of storms that deposited a 
catchment average of just over 100 mm over several days. The main components of 
this rainfall occurred over a 46 hour period from about 0900 hrs on the 28Ih ~ e b r u a r ~  
and a 6 hour perrod from 0300 hrs on the 1'' March. 
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0908 hrs 

1320 hrs 

1425 hrs 

1700 hrs 

1700 hrs 

2010 hrs 

0945 hrs 

Somerset regulators now above water. Tailwater EL 69.3mAHD 

Testing of regulators to see if they are operational following 
inundation by Wivenhoe floodwaters. 

Sluice K closed as part of closedown sequence. 

Sluice M closed and one regulator opened as part of closedown 
sequence. 

Sluice L closed when lake level dropped to EL 99.025 mAHD as part 
of planned closure sequence. 

Somerset reaches FSL of EL 99.00 rnAHD. Regulator '12' closed and 
shift work stopped. 

Closure of crest' gates 
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Little flow occurred at any time in the catchment above Wivenhoe Dam 

Because of the minor magnitude of the March inflows it was decided to control the 
Somerset Dam level using the regulators and to pass this flow almost directly through 
Wivenhoe. Releases from Wivenhoe were initially discharged through it's regulators 
until flows from the Lockyer Creek catchment inundated the Twin Bridges crossing. 
Once the Lockyer inundated Twin Bridges, it was decided to increase the Wivenhoe 
discharge to reduce the drainage time. The strategy was to keep the combined 
discharge from the Lockyer and Wivenhoe less than 175 m3/sec. 

Because the peak outflow from Lockyer Creek was approximately 135 m3isec, the 
discharge from W~venhoe was initially held at 50 m3/sec until 2030 hours on the 4Ih 
March when it was reduced to 30 m3/sec to ensure that the peak of the Lockyer would 
not inundate College's Crossing. Releases were then progressively increased to 170 
m3/sec so as to drain the flood storage as quickly as reasonably possible while having 
the rn~nimum effect on downstream communities. 

Final closure of the Wivenhoe radial gates was achieved at 1800 hrs on 15Ih   arch with 
discharge control being transferred to the regulators. Final closure of the Wivenhoe 
regulators was ultimately achieved on laLh  March. 

73.2 Discharge Operations 
The following tabulation summarises the principal decisions taken in operating 
S.omerset and Wivenhoe dams during the development of the flood. 

Item 

Initial runs of hydrological models indicate a maximum inflow of 
approximately 80 m3Isec and a reservoir r~se of 0.2 metres. 

Date and Time 

1" March 

28Ih ~ebruary 

1200 

1 l4I8 I Direction to Wivenhoe to open two regulators 50%; Total discharge 
30 m3/sec I 

2050 

0630 

Direction to Somerset Dam operators that radial gates be opened. 

1300 

1400 

I 

1422 Confirmation of opening of Somerset regulators I 

Initial mobilisation (primarily as a result of inflows into North Pine 
Dam although minor inflows had occurred in the preceding days 
which had increased the storage level to EL 99.1 0 prior to 
mobilisation) 

1239 1 Confirmation received that Somerset Dam radial gates were open 

DE John Ruffini discussed the emerging situation with Garry Grant 
(SEQWB) and advised that a regulator would be opened at 
Somerset and two regulators would be opened at Wivenhoe. The 
aim would be to drain it steadily through Wivenhoe while keeping 
Twin Bridges crossing open. 

Direction to Somerset Dam to open two regulators 50% Total 
discharge 69 m3/sec 
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2015 

2145 

Dam Supervisor; Wivenhoe told to stand down for night and return 
to duty in the morning 

Scenarios run on basis of 0 mm and 50 mm continuing rain over 
next 48 hours. Both cases indicated within operational range of 
regulators 
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1 Date and Time I Item 1 
I 1 ( 2210 1 Dam Supervisor, Somerset told to stand down for night and to return 
( to duty in the morning I 

1 2"d March 1 1630 1 Dam Supervisor, Wivenhoe told to stand down for niaht followina a 1 

2nd March 

4" March I 

0600 

1135 

- 

(continued) 

31d March 

I SomerseVWivenhoe Dam operations. It was concluded that the slow 
drainage of Wivenhoe using the Twin Bridges criten'on (55 m3/sec at I 

Somerset Dam EL 99.35 mAHD; Wivenhoe Dam EL 67.17 mAHD 

Review of gate operations -Twin Bridges still 43 cm below top of 
culvert. Decision taken to upgrade Wivenhoe discharge to 50 
m3/sec. Wivenhoe Dam Supervisor directed to open regulators to 50 
m3/sec. 

Lowood) was the preferred option despite the fact that it would take 
until 17Ih   arch to drain. (refer: Fax to SEQWB 3d March 0730 
hours). 

0900 

2145 I Runoff occurring in Lockyer Creek following afternoon rainfall. Flow 
has inundated Twin Bridaes. I 

final reading at 1700 hrs. 
- - 

Discuss~ons between David Gill. Garry Grant &John Mulheron 
(SEQWB) and Peter Allen, John Ruffini and Don Cock (DNR) re: 

extending probable drainage time if current strategy remains in I 

2315 

0815 

David Gill (SEQWB) advised we would be releasing on the back of 
the Lockyer Creek flow with the aim of keeping College's Crossing I IooO I ooen. 

~ ~p 

Inspection of Savages Crossing bridge by Dam Supervisor. 
Wivenhoe - Inspection indicates bridge is unserviceable and it is 
not relevant to consider it in determining revised discharge criterion 
for Wivenhoe. 

Previous day's rainfall has resulted in inflow into Wivenhoe Dam - 

1530 

1710 

! 
Esk SC, lpswich City C, Police. BoM advised of proposed release 
strategy for Wivenhoe 

Wivenhoe regulators closed, Gate 3 opened in preparation for larger 
future reieases. 

2030 

2400 

1 1500 1 Wivenhoe discharae increased to 100 m3/sec I 

Wivenhoe Gate 3 discharge reduced to 30 m3/sec to avoid Lockyer 
peak and keep flow at Lowood to less than 175 m3/sec. 

Somerset Dam peaks at EL 99.87 m 

5" March 
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0108 

6Ih  arch 

Wivenhoe discharge increased to 50 m31sec 

Ongoing monitoring of levels and discharges at Mt Crosby, 
O'Rellly's weir, etc. ... checking flows will not overtop College's 
crossing 

2010 

- 
Ongoing monitoring of levels and discharges at Mt Crosby, 
O'Reilly's weir, etc. . .  checking flows will not overtop Coilege's 
crossing 

Wivenhoe discharge increased to 150 m3/sec 
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Ongoing monitoring of levels and discharges at Mt Crosby, 

rise in discharge from Lockyer Creek.) Subsequent information 
proved this incorrect and the discharge was again raised to 170 

EL 99.3 mAHD with ongoing releases using Somerset hydro 
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Figure 13-13.1 Colleges Crossing from Left Bank during March Event 
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Figure 13-2 Main Span of Colleges Crossing from Upstream during March Event 

14. FLOOD MANAGEMENT STRATEGIES FOR FEBRUARY 1999 
EVENT FOR NORTH PINE DAM 

14.1 General 
The strategy adopted for North Pine Dam was in accordance with that spec~fied in the 
Manual of Flood Releases for North Pine Dam. 
Because North Pine was less than 60% full at the start of the event and over 300 mm 
of rain was requ~red to bring it up to FSL, there was significant warning time at the start 
of the event prior to gate operations becoming necessary. One of the first runs of 
FLOODOPS that indicated gate operatlons were llkely at North Pine was carried out at 
2300 hrs on 8th February using the assumption of 100 mm of rainfall over the next 8 
hours. This run predicted a peak level just over EL 39 60 mAHD. In the event a 
catchment average 76 mm of rain fell over the per~od with a total of 127 mm of rain 
fall~ng over the next 48 hours. 

A run performed at 0900 hrs on 9' February predicted it would peak at EL 39.78 mAHD 
at about 0400 hrs on the loih February. 

Preparations fcr gate Openings were made by notifytng the Plne Shire Council and the 
Polrce. These commun~cations are recorded in the FCC Logs. 

Gate operations began at 0530 hrs on 10" February Initial gate movements were 
hampered by a sticktng brakes on Gates C and E that tripped a c~rcuit breaker. Gate A 
was ulttrnately opened and the problem rectified before the other oates needed to be . . -- 
operated. Maximum gate openlng Of all gates open to Sett~ng NO.? was achieved at 
1045 hours on lom February. The reservolr peaked at EL 39.745 mAHI3 at 1130 hrs on 
10" Februaiy. 
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14.2 Discharge Operations 

I Date and Time I Item I 

I 8" February 

1205 

1700 

I I advising of proposed releases indicating a peak of -39.80 mAHD 
expected in North Pine. I 

1000 

1045 

Operations Engineer advised to ensure staff report to dams 

Dam Supervisor advises North Pine Dam fully operational 

SEQWB formally advised of mobilisation 
I I 

I 0805 I Dam Supervisor advises FCC people Siill using Young's Crossing 
and contacts local police. I 

Heavy rain in catchment overnight with some minor rises recorded. 
Downloaded periodically to lap top through the night. 

Began full time monitoring in Flood Control Centre 

BoM advises to expect 150 mm rain over the next 24 hours 

Grant St and Young's crossings closed: Dam Supervisor contacts 
local police, 0715 FCC sends message to Pine Shire Council 

9" February 0645 

0810 

1255 

1910 

Pine Shire Council respond to our message 

Confirmed advice that NP will operate 

Advised Dam Supervisor that the first gate operation will be in early 
hours of morning 

01 00 

0330 

0615 

0630 

- 11 35 

1726 
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Rang Duty Police officer to advise of imminent NP release; Rang 
PSC at home 8 at work - no answer. 

Reviewed hydoloQical models; not rising as quickly as predicted. 
now predict 6-7 am. 

NP attempted to open Gate C; problem with electrical overload. 
GateA opened instead. Problem with Gate C solved soon after and 
Gate A shut. Gate C opened. 

PSC contacted re release. 

All gates progressively opened to Setting 1 as water level rises to a 
peak of EL 39.745 mAHD. 

FCC authorises Dam Supervisor to open all gates to Setting 2 
according to Manual sequence if required. 

Gates progressively closed as level drops towards FSL 39.60 
mAHD 

12" February 

1 3Ih ~ebruary 

0002 

0642 

11 10 

0145 

Second last gate (Gate E) closed 

Young's Crossing being used by cars despite having water h a b a y  
across road. Grant's Crossing still impassable (flow 16 m3/sec) 

North Pine advised to revert to normal staffing with reporting 
requirements for levels at start of shift regularly throughout the day 
and last thing at night. To revert to full 24 hour operation in the 
event of rain. 

Final gate closed. Fuil time monitoring of lake levels continued from 
FCC. 
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15. FLOOD MANAGEMENT STRATEGIES FOR MARCH 1999 EVENT 
FOR NORTH PINE DAM 

75.1 General 
The strategy adopted for North Pine Dam was in accordance with that specified in the 
Manual of Flood Releases for North Pine Dam. The event was relatively minor and, as 
discussed elsewhere, primarily resulted due to the saturated catchments and the full 
storages. 

I 
75.2 Discharge Operations 

The following tabulation sumrnarises the principal decisions taken in operating North 
Pine Dam during the March flood event. 

i 

south (Falls of 140 mm recorded over Sunshine 
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16. THE IMPACT OF WIVENHOE DAM ON THE FEBRUARY FLOOD 
EVENT 

I I The Effect on the River Crossings 
Figures 16.1 to 16.4 summarise the impact of Wivenhoe Dam on the crossings 
downstream of the dam during the February 1999 flood event. These charts show the 
period of inundation of Fernvale Bridge, Burton's Bridge, Kholo Bridge and Mt Crosby 
Weir Bridge with Wivenhoe Dam and without Wivenhoe Dam. 

The results are summarised in the following Table 

These results are typical of flood mitigation dams where the peak is mitigated but the 
duration is prolonged. The inundation periods for Burtons and Kholo bridges would 
have been marginally longer had it not been for the fact that both Wivenhoe and 
Somerset were significantly drawn down prior to the event. 

Bridge 

Fernvale Bridge 

Burton's Bridge 

Kholo Bridge 

Mt Crosby Weir Bridge 

16.2 The Effect on Urban Flooding 
The effect of urban flooding is summarised in Figures 16.5 to 16.7. These figures 
provide the flood heights at Moggill, Jindalee and the Port Office gauge. Significant 
flood damages begin to occur in Brisbane once the discharge exceeds approximately 
4000 m3/sec and the City Gauge level exceeds about EL 2.0 metres. 

Discharge to Render 
Untrafficable (m5/sec) 

2000 m3/sec 

250 m3/sec 

550 m3/sec 

1900 m3/sec 

The following table summarises the impact of Wivenhoe Dam on the crossings 
downstream of the dam during the February 1999 flood event. These charts show the 
period of inundation of Fernvale Bridge, Burton's Bridge, Kholo Bridge and Mt Crosby 
Weir Bridge with Wivenhoe Dam and without Wivenhoe Dam. 

Period of Inundation 
with Wivenhoe Dam 

0 days 

9.2 days 

5.9 days 

0 days 

Period of Inundation 
without Wivenhoe Dam 

1.9 days 

7.0 days 

6.3 days 

2.0 days 
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FIGURE 16.1 
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February 1999 Flood Event 
hparison of rges at Burton 

FIGURE 16.2 
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FIGURE 16.3 
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With Wivenhoe Dam in place the February event avoided perhaps $100 million worth of 
flood damages7 and 1500 houses. As shown in the summary table, the February 1999 
event was not of the same order of magnitude as the January 1974 event in the lower 
reaches of the Brisbane River. As stated elsewhere in this report, this was primarily 
due to the lack of runoff in the southern part of the catchment. 

Overall, the flood was just the right volume to provide maximum mitigation for 
downstream effects. 

Locatio- , ' 

Moggill 

Jindalee 

Port Office Gauge 

16.3 Effect o n  Bank Slumping 
Every effort was made during operations for both events to minimise slope stability 
problems associated with rapid drawdown of water levels. This was done by not using 
the minimum gate operation intervals specified in the flood manuals. This was 
especially so for the reduction in flow from 1800 m3/sec to 550 m3/sec during the 
February event. This reduction was carried out over 24 hours using a one hour interval 
between successive gate operations. This interval was three times the minimum 
specified in the Flood Operations Manual. 

Maximum Level 
February 1999 event 

with Dam 

1.5 mAHD 

2.3 mAHD 

1.3 mAHD 

Figure 16.8 provides a comparison of the water levels at Lowood during the period both 
'with Wivenhoe Dam' and 'without Wivenhoe Dam'. It shows that the rates of rise and 
fall were similar for both conditions. It also demonstrates that, wherever reasonable, 
the time intervals between successive gate operations should be maximised. 

17. COMMISSIONING OF THE REAL TIME FLOOD MODEL 

Maximum Level 
February 1999:evint 

No Wivenhoe 

14.4 mAHD 

7.95 mAHD 

2.5 mAHD 

17.1 General 
Completion of these two flood events means that consideration should now be given to 
the commissioning of the Real Time Flood Model. The operators of the dams now have 
had significant experience in the operation of the model and parts of it have performed 
creditably. 

January 1974 Level 
(No Wivenhoe Dam) 

19.9 mAHD 

141  mAHD 

5.5 mAHD 

In particular, it would appear appropriate to commission most components of the 
ALERT network and the FLOODCOL data collection system. The following notes are, 
however, relevant:- 

(a) While FLOODCOL has been shown to be relatively reliable, there are still a number 
of 'bugs' that need to be fixed. These include the input of 'Wivenhoe Dam gate and 
regulator data and the soil moisture accounting models; 

(b) Arrangements need to be made for the ongoing maintenance of the Real Time 
Flood Model following the completion of the commissioning phase. It is suggested 

' Flood damages were based on the Snowy Mountains Engineering Corporation report for the Cities 
Commission on the "Brisbane River Flood Investigations, Final Report". November 1975. The damages 
were inflated to 1999 prices from those figures based on Figure 15 of that report. 
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Elevation (m AHD) 
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B-;y ... . . ~< . 
&*r. ., . '  '' February 1999 Flood Event -2-  -. 
Comparison of Flood Lei ice 

FIGURE 16.7 
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that DNR's Surface Water Assessment group be engaged to undertake this work. 
Members of this group undertook the initial development of the model and are well 
qualified to carry out the work or alternatively organise others to do the work. 

(c) DNR State Water Projects have no arrangement with the DNR Surface Water 
Assessment group to maintain the back-up machine (named SWAGGY and 
currently housed in Charlotte Chambers) and to maintain technical support for the 
FCC machine. SWAGGY is currently maintained on a 'goodwill' basis by SWA. 

(d) The 'alpha' version of the BoM's new PC version of FLOODCOL is nearly ready for 
distribution. It is currently envisaged that the new program will ultimately replace the 
UNlX based FLOODCOL program. However, the new program may not have some 
of the existing FLOODCOL features (such as the dam data and the soil moisture 
accounting models) and these will need to be added on before being installed. The 
SFOE understands the links are far more user friendly on the new program and it 
should not present significant problems. 

(e) The FLOODOPS section of the RTFM still contains some 'bugs' especially in 
relation to storage volumes. Fixes were worked out to get around these problems 
during flood operations. However, when FLOODOPS is upgraded to incorporate the 
revised gate operations routines, these bugs should be found and fixed. 

17.2 Future Directfon of RTFM 

The original brief for the development of the RTFM called for it to be developed on 
UNlX based system under OSFIMotif GUI. This decision was made at the time 
because UNlX was the only true multi-tasking system with a Windows interface. The 
HP Workstation was selected as the development platform because of the superior 
floating point numerical processing power and the reliability of the product. 

The future direction of the RTFM software should now be considered by the SEQWB 
given the; 

Recent advances in computing power and operating system. 

Cost of maintaining the current UNlX workstation 

Development of Windows NT based ENVIROMON Alert data collection system 

The Microsoft Windows NT/Windows98 operating systems is now a true multi-tasking 
system widely accepted in the market place. It has replaced many UNlX based system 
because of its lower operating costs. Its GUI is superior to the OSFIMotif based 
systems as the development of the OSFIMotif product has stagnated in the face of 
Windows NT's market dominance. The computational power available on "Intel" based 
computers is now sufficient to run hydraulic models during flood operations. The larger 
user base of the Windows NT system ensures that the system will advance ahead of 
UNlX IOFSIMotif. LINUX a shareware public domain version of UNIX for intel based 
system is gaining popularity amongst academics but it doesn't offer a real alternative at 
this point in time. 

The development of ENVIROMON and the BoM commitment to maintain this system 
into the future through contributions from users throughout Australia 
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18. RECOMMENDATIONS FOR CHANGES TO THE FLOOD 
OPERATIONS MANUALS 

f8.f Wivenhoe Dam Gate opening Sequences 

One of the principal proposed changes to the Wivenhoe Dam and Somerset Dam 
Manual is in the recommended gate opening sequence for Wivenhoe Dam. 

On several occasions gates 2 or 4 were opened only to find that there was a tendency 
for the discharge jet to impact on the sidewall of the spillway plunge pool excavation. 
When this occurred, it was found necessary to immediately reduce the opening of the 
gate 2 or 4 back to what it was and then open the adjacent side gate a further 0.5 
metres instead. This limited the impact on the sidewall and allowed the opening of gate 
2 or 4 to proceed as the next opening. The overall impact is that gates 1 and 5 should 
be opened earlier in the future to limit the impacting of the side flows on the sidewalls 
of the spillway plunge pool excavation. The recommended gate sequencing is shown in 
the following Table. 

While the changes in the sequencing are relatively minor, they will also have the 
beneficial impact that gate openings will not need to be over-ridden when reservoir 
levels approach the top of closed gates at EL 73.0 mAHD. 
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Figures 18.1 and 18.2 Outflow from gates 4 and 5 with Gate 4 at 3.5 metres and Gate 
5 at 1.0 metre open. Note impact of jet on sidewall of spillway. 

Figures 18.3 and 18.4 Outflow from gates 4 and 5 with Gate 4 at 3.0 metres and Gate 
5 at 1.0 metre open. Note improved clearance for jet on sidewall of spillway. The 
situation was further improved with Gate 5 at 1.5 metres open. 
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In general terms the above table indicates that gates 2 and 4 should be opened once 
gate 3 reaches an opening of 3.5 metres and gates 1 and 5 should be keep within an 
opening of 1.5 metres of the adjacent gates 2 and 4. 

Gate 
Sequence 

48 

49 

50 

18.2 Flow Reductions from Gates/Sluices Accompanied by Opening o f  
Regulators 

The situation whereby discharge from a gate or sluice is replaced by discharge from a 
regulator is not covered in either of the Manuals of Flood Operations. It is believed that 
the intent of the Manuals is that such a replacement is reasonable. i.e. If, for instance, 
50 m3/sec is discharging from a radial gate at Wivenhoe, it is reasonable to shut the 
gate and immediately replace this discharge by opening up the regulators to 50 m3/sec 
without having the mandatory 20 minute interval following closure of a gate before the 
regulator is opened. 

Thereafter in the order 3.4.2.5,i with all gates within 0.5 metres of the adjacent gate. 

If shutting of the gate is immediately followed by an equivalent opening of the 
regulators, the river flow is virtually unaffected by the change of control within a short 
distance downstream. Whereas, if the minimum intervals are observed, there will be a 
definite fall in river levels followed by a similar rise for much farther downstream. 

Gate to be 
Operated 

1 

5 

i 

The immediate flow replacement is to be recommended. 

; Gate 1 
Opening 

4.5 

5.0 

Gate 2 ' 

Opening 

18.3 D'Aguilar Highway Bridge 
It was not until we were well into the drainage of Somerset Dam flood storage that we 
were advised that the headwaters of Somerset Dam were inundating the D'Aguilar 
Highway bridge. We now understand that the bridge becomes untrafficable when the 
storage level exceeds EL 102.035 mAHD. 

Gate 3 . , 

Opening 

The inundation level of the D'Aguilar Highway bridge is not stated in the flood manuals. 
it should be if this level is to become a consideration in the operation of Somerset Dam 
it should be included in the manual. 

18.4 Drainage Sequences to b e  used when Wivenhoe Dam has NO Inflows 

Gate.4 
Opening 

The March 1999 event highlighted the case when inflows occur into Somerset Dam 
without any corresponding inflows occurring into Wivenhoe Dam. The operating 
sequences for Somerset Dam rely on holding back Somerset until EL 102.45 m is 
reached or Wivenhoe peaks. 

Gate 5 - 
Opening 

5.0 

Neither of these events occurred in the March event because the quantity of the 
Somerset inflow was too small and because there was virtually no inflow into Wivenhoe 
from the remainder of the catchment. 

As discussed in Section 12, the situation was addressed in this instance by routing the 
expected inflows into Somerset through the dam and determining the rate of discharge 
needed to drain the storage in about seven days from the peak reservoir level. In 
utilising this strategy, the Duty Engineers were able to also rout the same flows through 
Wivenhoe in what was determined to be a reasonable time. 
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This approach may not be the ideal solution in every case and consideration should be 
given to incorporating an appropriate strategy into the Manual of Flood Operations. 

18.5 Consideration o f  the Effect of Wivenhoe Hydro Power Station 
It became apparent late in the operation of the February event that the operation of the 
Wivenhoe pumped storage scheme was significantly affecting the storage levels being 
measured in Wivenhoe Dam. 

Earlier in the February event we contacted the power station and we were advised that 
releases had been relatively minimal and that they should not affect the operation of 
Wivenhoe. We were also told that Wivenhoe power station is operated remotely from 
Tarong Power station and that it was not possible to predict when and for how long the 
station would operate. 

The operating range of the Splityard Creek storage is from EL 133.5 mAHD to EL 
168.0 mAHD. This is an operating range of 24,750 ML and represents an operating 
range of 0.23 metres in Wivenhoe Dam. 

The other significant fact is that the power station has the capacity to discharge water 
from Splityard into Wivenhoe at a rate up to about 640 m3/sec. It is also capable of 
pumping water out of Wivenhoe at a rate in excess of 280 m3/sec. These are significant 
discharges when you are trying to release discharges of similar magnitude or less from 
Wivenhoe through the spillway. 

Consideration should therefore be given to the following:- 

(a) Defining a Full Supply Level in Wivenhoe which takes account the storage level in 
Splityard ... e.g. A level of 67.00 mAHD with Splityard at FSL. 

(b) This is probably most significant when returning Wivenhoe back to FSL at the end 
of an event. However, it also has implications at changeover levels for changes of 
operating procedures. It may also be critically important during extreme floods when 
the water level approaches embankment crest level. 

(c) In the critical situation when problems are being experienced at Wivenhoe, should 
the SFOE be given any powers to limit the discharge into Wivenhoe? 

(d) The establishment of an ALERT sensor to measure headwater elevations in 
Splityard Creek Dam to enable Wivenhoe headwaters to be adjusted for the volume 
stored in Splityard. 

18.6 North Pine Dam Close Down Sequence 
The 'close down' sequence for North Pine Dam is ill defined. It could be assumed that 
the reverse of the rising sequence shown in the Manual. However, the title of Table E l  
in the North Pine Dam Flood Releases indicates that these are 'minimum gate 
openings' and it was decided to use extra gate openings on the falling limb of the 
storage levels to rninimise the time the gates were open. 

It should be noted that the minimum gate opening and closing intervals were observed 
at all times during this sequence 

It would seem appropriate to use more gate openings than listed in Table E l  whenever 
small long duration floods occur requiring prolonged gate operations. Some thought 
could be given to whether this option should be formally addressed in the North Pine 
Dam flood manual. 
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APPENDIX A 

ABRIDGED FCC EVENT LOGS FOR FEBRUARY 1999 EVENT 
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APPENDIX A ABBRIDGED FCC EVENT LOGS 

FEBRUARY 1999 Event - 

NOTE: Only the major instructions and formal advice are listed in this log - see the paper log for the iui~ set of 
logged comments 

Date Tlme AcUonlComrnent 

At the slart of the event there were flood wamings already wt for a number of Queensland 
rivers including Dawoon, Mwnie and Conciamine 

Sun 07/02/99 10:W BoM Quantitative PrcdDitahn Fwecast9am Mon 2030mm lsobled 50mrn 
Sun 0710Z29 16 W BoM Quanhlabw Preclpnabon Forecast 3pm Mon 2030mm ~solated 50mm 
SJn 07/02/99 19 30 Routine Handover of D W  Eng~nnr from Don Cock to Peter Allen (Normallv n wu id  have .~ - -  

occurred Monday mrning, however, Don Cock was heading for ~knd iw ind i  following 
morning) 

Sun 07/02/99 21:50 Dala downloaded to PC - Somerset at EL 93.72 and rising steadily at 80 rnnvhr 
Mon 08/02/99 235 Data downloaded to PC - heavy rain locally: 18-25 mm over previous 6 hours: 4c-m mm 

over previous 24 hours; 1.5 metre rise in Stanley at Peachestw: Somerset 93.83 m AHD. 
No rise in Wvenhoe 

Mon 08lrm99 10:W Began MI time monitoring d rainfall B n>er heights in FCC 
Mon OWMI99 10:45 Advikafmm Terry Maione (BoM) to e m  up to arother 150 mm wer wxi 24hrs 
Mon 08/02/93 10:45 PA rang John Ruffini B John Tibaldi to advise of developing situation and requested that 

Dam Supervisors report lo dams and begin preparations 
Mon 08/02/99 1130 Doug Grigg advised he would be at Wwenh~e scan 
Mon 08/02/99 11:30 Som.mel@ EL 94.28 m AHD; Wvenhoe @ 64.18 m AHD; North Pine @ 35.13 m AHD 

Mon 08102% 12:05 Bren Schulh advised North Phe at EL35.12 and all operational. Monitoring of rainfall 8 
river heights in pmgrcss - ELs agree with ALERT 

Mon 08/02/99 

Mon 08hV-M 

Mon 08/02/99 
Mon 08/02/99 

Mon M1D2/99 

Mon 08/02/99 

Mon 08102/99 

Mon OWOZM 

1205 Doug GI& advised Wvenhoeai EL64.11 and all operational. Monitoring of rainfall 8 river 
heights in prcgress - ELsagree with ALERT 

1218 Wayne Nevin heading back to Somerset; Wayne advised k thinks the omce kvel sensor is 
not reading accurately 

12:21 initial BoM Rwd mmings fw Mamochy River and adiacent coastal shams 
1224 Initial BoM R o o d  Naming for Mary River [Note: Further warnings f d i o w ~  but are not . 

recorded in this abridged version of the Log] 
1239 FIoodops runs predict (if 150 mm of rain falls over nexi24hrs) then Wvenhoe will peak at 

EL 70.05 m AHD. [I65 mrn was actually recorded as a catchment average] 
14:45 P k  Decided lo wait until later in aftemwn to see ifforeeast rain eventuated before formally 

declaring mbilisation 
16.45 Terry ~;ione (BoM) a d v i d  heavy ram wil ccmtnue tx another 12 hours: He also advised 

that a Duty Meteorologist W l a  be on dUy until 02:W Tuesday but that the Flood Warning 
Cenhe would mapen next morning 

17:OO SEQWE formally advlsed of m b i l i d o n  to FCC 
Mon OB/OZlgg 17:08 lniiiai BOM floodwarning for Stanley River and Upper Bnsbane River 
Mon 08/02/99 17:18 lniiial BoM flood wamhg for Lockyer, Bremer 8 Wamll Creek 
Mon 08102/99 18:20 Duty EngineerDon C& rang to c k k  situation and advised he muid be back in Brisbane 

by 11:OO am Tuesday 
Mon 08hV-M 21:25 Wayne Nevin advised DNR phones at somerset wt of action; Communications to p r o d  

through SEQWB oRce phones 
Mon 08102/99 Tested radii communications d h  Wvenhoe and Somerset Dams 
Tue 09102199 430 John Tibaldi rang pmvidng aelaiis of pmposed shift arrangements for each of Ulree oarns - 
Tue 09/02/89 

Tue 09/02/89 
Tue 09/02/89 

Tue 09/02/99 

Tue 09/02/99 

Tue 09/02/99 
Tue W/M/99 
Tue 09/02/99 

. ~ - -  

Rosters to run 7;; to 7pm and 7pm to 7am 
Advised BoM, discussed situation with Peter Baddiley: Releases expected during the day 
with low kvel crossings to be closed 
Advised Garry Grsnt (SEQWB)of sLation and planned releases 
Brett Schulh advises ail OK. Grant St and Young's Cmssings shut; Indicate he m'll contact 
local police, FCC lo wntact Pine Shire Council 
Pire Shire Council answen'ng sewie - Message sent advising releases are expected from 
North Pine with a peak ofabout EL 39.8 M AHD 
Terry Malone (BoM) advises low developing in Helvey Bay, predict 38W m3lsec iMow to 
Somerset 
S h i i  at dams commence 
Bretl Schulh noted people still going acmss cmssing - has advised police 

Pine Shire responded to our message: Advised to e x w t  a release -MOm3/sec about --. .-~. 
18.00 - 20:W hrs loday and a peak i f  39.8 M AHD 

Tue W W 9 9  833 Rob Tnmarsn direcledto raise the crest gates at Somerset 
Tue 09/02/99 8'36 Garm Grant (SEQWB) advlsed of Gate o~eninas at Somerset 
~ u e  09/02/99 8:45 contacted ~ s k  Shire to gel Savages ~ro is lng  8 Twin Bridges closed (& any others) Dennis 

Misso to call back 
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APPENDIX A ABBRIOGED FCC EVENT LOGS 

FEBRUARY 1999 Event 
NOTE: Only the major instructions and formal advice are listed in this log - See the paper log for the full set of 

logged comments 

Date Time AcUonlComment 
Tue 09lrmSS 9:W Advised Maurie Maguire (Elk SC) that we will make releases from Wivenhw bwinning - - 

about midday- early aftemwn. Expected release 1BW m3/sec. 
' Tue 09/02/99 9:25 Rob Ttmarsh advises all gates at Somerset raised 

Tue 0910299 9:28 Danyl Hickey advises BCC Flood Centre now operational. Want to know when we are 
releasing 

Tue 09102199 10.30 ~dvbed-Doug Grigg to shut regulator :n preparation for release 
Tue 09/02/99 10137 Doug Gngg advises that a man is ha~pea in a caravan at Twin Bridges. Doua to advise . .. . . - - 

progress. PA decides to defer opening. 
Tue 09/02/98 10:48 Releases to be made as soon as man rescued. All preparations complete 
Tue 09/02/99 Advice received that man was rescued Out of order?? ~ ~~ ~~~ ~~ - - -  ~ 

Tue 09/0299 11 4 0  Adv:sed Maune Maguire (Esk SC) that we wil release up to 1BW m3/sec very swn  
Tue 09/02/99 11 48 Davo Gill advised we am opening 1st gate ASAP 
T L ~  09102/99 11:53 Rob Gorian advised Wwenhw Gate 3 owned to first incremnt at 11 50 
Tue 09/02/99 12 :s  Confirmed advice W h  Pine shire that unil operate North Pine 
Tue 09102199 15.1 1 Fax to Wvenhce -own  Gate 3 to 4m at min interval of 10 min 
Tue 09/C2/99 15:35 Advised police mmri.nications of need to close Kholo Bndpe 
Tue 09/02/93 15:47 Advied Peter Burrows (Iosunch CC) that Kholo bndse wlll be closed shortlv 
Tue 09/02/49 15:48 Dennis Misso mnfirmediat Burtons Bridge is closed 
Tue 09102199 16:00 Gate 3 open to 4 m 
Tue 09/02/99 16:15 Fax to Wvenhw -open Gate 2 8 4  to 0.5 and then Gate3 to4.5m at min interval of 10 min 

Tue 09/02/99 lB:19 BoM QPF forecast Somerset / Wvenhoe forecast lOmm to 20mm over 24hrs to 3pm wed, 
North Pine lOmm to 20mm over 24hrs to 3pm 

Tue 09/02/99 16:30 Doug Grigg ( Wvenhw) advises that Gate 2 = 0.5 Gate 3 =4.0 Gate4 = 0.5 Verbal 
Tue 09/02/99 17:lO Fax sent to Wvenhw Dam advising them to open Gate B and D to 2.5m in lOmm 

increments 
Tue 09/02/99 18:02 Fax from Don Cock to Wmnhoe Dam confirming gate openings Gate 1 and: = O.Sm Gate 

2 and 4 then owned to 4m at 0.5m 10 minutw intervals 
Tue 09/02/99 18.30 Fax from ~ w m h o e  Dam Gates 2 and 4 at 30m Gates 1 an0 5 at 0.5m 
Tue 0910M9 18'30 (Wvenhw) verbal appmvai toopen Gates t and 5 to 1.0m then advise FCC 
Tue 09102199 19:W Don Cock: Fax to Wvmhw dam to open Gate 2 and Gate4 to 3.5m 
Tue 09/02/99 19:lO Brett Schuk (North Pine) verbal message forecasting gate owrations eaOv momina 
Tue 09/02/99 .20:15 19:Z ml ledo~ on HP stopped recei~ingd~ta from system. ~ k o p  not okrationai, 

Warren Shallcmss was called. 
Tue 09102/99 21:W Collector down. 1.5 hrs ahead of predictions of Somenet. Using 'Peter 9 taking Gregoh as 

'gosper: peak > €000 @ Gregci's. Keeping Wvenhoe - 14W m31sec (ThV ddoeon't quite 
reflect this) peaking at midnight at Lyons Bridge. 

Tue 09/02/99 BoM will update at 2 W  BoM stills predicts 2200 m3Isec at Mt Crosby. We won't change 
as yet. Somerset gates open: atl sluices shut 

Tue 090Z99 21:lO Somerset advise EL 102.48 and are checking to se ifregulat?rs are comktely submerged 
(cannot operate ifthey are) 

Tue 09102199 21:lO Somerset R 102.48 (2hrs ahead ofwhat model prediction of reaching this level at 2245) 

Tue 09/02/99 21:28 Somenet advises that reauiators are 314 covered 
Tue 091om 21:40 conversation with John &heron, preferable to do closure during daylight. investigate 

owning a sluice in Somerset and store ii Wvenhce untii momins. . . - 
Tue 09102199 21:58 Advised Wayne Nevin (Somerset) !o preparetoopn sluice 
Tue 09102199 2203 John Clarke (Kilmv SC) advised that Somerset would wak - 103.0 M AnD + and would 

peak - midday 10&9 ' 

Tue 09/02/99 2220 Fax not received by Somenet, advised by phone to proceed with opening of sluice, and 
reportback. '~ 

Tue 09/02/99 2224 BoM duty forecaster: comparison of estimated peak discharge was gmd. Advised BoM that 
Wwenhce discharge will be held at 1500 m3/sec Until moming ifpossibie. Rain is clearing 
according to BoM. 

Tue 09/02/99 2 3 0  John ~uiheron advised of our intention of opening a sluice in Somerset and rather than 
lettins it pass directly through Wivenhoe we villi store it. (with a mnswuent rise of - 02m in - .  
Wvenhoe) until the moming when we will reassess situation. 

Tue 09/02/99 BoM have advised that there is no significant rain in sight 
Tue 09/02/99 2235 Somerset EL 102.66 Sluice 'C is open 
Tue 09/02/99 2320 Swnerset advise no calls until 24:OO as they are inspecting the galleries 
Wed 10/02/99 0:W Fax to Wvenhoe to close Gate 3 in intervals of 0.5 m until 3.0m and aMse when achieved. 

Wed 10102199 0:00 Abwe fax corrected to indicate closure of Gate 3 to 4.0m in 0.5m increments 
Wed 1OM2/99 0:05 Advised that Gate 3 closed to 4.0m 
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FEBRUARY 1999 Event 
NOTE: Only the major insbuctions and formal advice are listed in this log - See the paper kg for the full set of 

logged comments 

Date Time ActiodComment 
Wed 10/02/99 0.08 Somerset reverted to I hr rewrts. 
Wed 10/02/99 0:03 fawed North Pine re proposedgate openings 
Wed 10/02/99 l :W Rang dutf officer Police re imminent release at North Pine (minimum impact). Rang Pine 

SC (Colin Rocket) at home and at work with no answer 
Wed 10102/99 120 Data collector problem: it is thought the restoration of a rating from an odginal corrupted a 

file which caused system to lock up whenever 2 was atlempted to mite to L 

Wed 1002/99 240 lnstructlons to Wivenhoe to close Gate 2 by 0.5 to improve potential margin against 
inundation at Mi Cmsby weir bridge. 

Wed 10102n9 250 Tried to contact BoM to confirm level at Lowwd. 
W 5 0  LDwwd 'A' 33.59 @ 2.26am #6647 Lowood '6' 34.02 @ 2:16 DiRerence in discharge 
would be enough to close Cmsby. 

Wed 1002/99 Decided to shut one opening @ W~enhoe in case. There will be a relative4hr delay (6.3 
Lyons to Lo& 2hn Wwenhoe to Lowocd) Travel time Lowood to Cmby - lOhn 
Therefore will n d  affect until midday. 

Wed 10102/99 215 W~enhoe confirmed Gate 2 closed 3.0m 
Wed 10/02199 3:lS Advised police re Mt Cmsby weir bridge may go Mh 
Wed 10/02/99 3:30 Reviewed NP fued case FEBMK121999: Case was re-tun and cornoared with actusis - - 

observed fevels are marginally lower; 118762 recalibrated to observe gauge board value. 
Mav not need release until 67am 

Wed 10102/99 350 ~ouector dead unable to restart nfram inside Flmdcol. Switched to FloodPC, decided not 
to call JR w WS to investisate as no sate o~enhas olanned for next seven1 hours. 

Wed 1Mn/99 4:10 Malcolm Lane expeds NP-o reach EL 39.65 [FS~]  at approx 05:15. He wiil advise police 
and FCC prior to anv owninas 

Wed 10/02/99 418 Nonh pin; Dam'ratk of ch~ge'calcuiations fared to FCC 
Wed 10102/99 430 Tried to ring BoM re which Lowxd station to adopt but no answer as vel Lowood A and 

Wed 10102199 
Wed 10/02/99 

wed iomms 

wed 1 o m m  

Wed 10/02/99 
wed 10102199 

wed i o m m  

wed i o m m  
wed 10/02/99 
Wed 10102n9 

vved i o m m  
wed 1 0 1 0 m  
wed 1 0 1 0 m  
Wed 1OI02199 

Wed 10102/99 
wed iomms 

. . 
Lowwd B were gbing -0.4 mebe difference] 

. 

5:W Brian Keech. BoM advised they wiU chase up an observed level at L o w  gauge. 
511 North Plne advise that they will spend the next 10 min checking equipment and will open a 

gate when the level reaches EL 39.65 M AHD. 
530 Brian Keech BoM rang. He has n d  been able to conflrm which L m d  station is correct but 

he suspects that the lower value is the correct one. He wiil by to get a level from Lo& 
thii rmming. 

540 Notes on run 'PeterlW Repeated W O P S  tun. W O P S  bepins with an open clwing of a 
Somerset sluice. It was decided n d  to implement this closely spaced opening and closing - 
mod likely a 'bug' In the program. 
However, FCC will confirm prior to any Increases in discharge 

6% North Pine attempted to open Gate 'C to the first increment but the brake coupling had 
Nsted onto the shaft and that lead to the mdor tripping out on overload. They found that 
Gate '4' would open so they opened 1 to increment 1. 
They then repaired the faun and opened Gate 'C  satisfactorily, Gate 'A' was then closed. 
They estimate that they have 45min before the next opening is required 

6:30 Contracted Colin Rocket Plne River SC re North Pine release 
6:45 Faxed BoM Terry Malone up to date data on releases from WNenhoe and Somenet 
7:W John Clarke Kilcoy SC- advised that Somerset would peak at - 18:00 hours approx 103.3m 

AHD 
7:W Fax of gate openings log hwn North Pine Dam 
737 North Pine expect to open next Gate 'E to setling 1. 
805 Fax from SEQWB re %569 - pmblem is ours it seems (O'Reiily's Weir) 
827 John Read (North Pine) EL 39.713thqwiil open the 3rd gate when the level reaches 

39.715 and will conflrm opening 
8:43 North Pine Gate 'A' opened I notch 
857 Advised Doua Griss that WwenhDe will wak at 19:00 hours at EL 70.485 - - 

wed 1010M9 9:40 North Pine D& &'B0opened 1 incrinent as instructed. 
Wed 10/02199 9'45 D o ~ g  Grigg advises that Gate4 imoactlng On Row hom Gate 5 -will video orobiem 
wed lorn2199 10:lO ~ im~a la~hand ran  (ESK SC) pmvided th;following feedback: @ 8:15am lkel  was 0.3 

below underskie: @lO:M)am IaDoins underside 
wed 10102n9 10:18 Wivenhoe   ate 4 discharge is inipiiging on right wail of spillway (1.0 3.0 4.0 3.5 1.0 Gate 

openings). 
Wed 10102/99 & id2  to closs Gate 4 fmm 3.5 to 3.0 to limn any impinging on wall. Next gate openings 

will need to be Gates 1 & 5to 1.5m before raising Gates 2,3&4again. 
Wed 1002199 10.35 Doug Grigg aavsed Gate 4 closed to 3m ~oeon't seem !o have fued Be problem. 
Wed 10/02/39 10 55 Malcolm Lane - North Plne Watw Qualify - t~rbdify problem Woud Ilkem .I~R ouulde 

gates. 
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FEBRUARY 1999 Event 
NOTE: Only the major i nsMons  and formal advice am listed in this log - See the paper log for the full set of 

logged comments 

Date Tlme ActlonlComment 
Wed 10102/99 11:35 Brett Schuk rang to advise North Pine at 39.744. When reaches 39.745 propase to open 

radial Gate B to Increment 1. There will then be 5 gates open. 
Wed 10102/99 1200 North Pine. All gates open to Setting 1:. Gate B opened at 11:35. 
Wed l o r n 9  16:45 Wvenhoe gates opened to 1.5 3.0 4.0 3.0 1.5 
Wed 1 0 1 W  l6:55 Wlvenhoe Row pauem now reatored 
Wed 10102/99 17 28 Fax to Nonh Pine to authorise opening according to sequence to lake kvel upto Sening 2 1 

Wed 10102/99 

Wed 10102/99 

wed 1 o m 9  

wed 10/02/99 

wed 10102/99 

Wed 1 m m  
Thu 11102199 
ThU 1 1 m m  
Thu 11b22/99 

required for all gates. NP to ring  and get a i roval  before opening. 
18:W Wvenhoe peaks at EL 70.42 m AHD (observed). This is 0.03 metres below level provided 

by A L E R T W .  Level plateaus 8 holds at about this level. 
fa30 Discussions with Whrenhoe re: which gate is the most appmpriateto open. Doug Grigg 

A s e d  that outer gates are perfoning their tasks only reasonably. So a 0.5m additional 
opening is in order for next opening. 

18:15 John Tibaldi coMrmed Mt Crosby weir level OK Based on this info, release strategy will 
continue. (Q=1724m3) 

l a45  Doug Grigg tried to open Gate 1 by another 0.5m but pmblems with side wall impact 
evenhrated. Approval given to m c e i  this opening and Instead open Gate 3 by another 
0.5m to a total opening of 4.5117. 

19:W Wenhoe Gate 3 opened to 4.5m. W~enhoe operaton favour opening Gates 2 8 4 next, 
for Row contml and mntainment reasons. 

19:35 Wvenhoe Gate3 open to 4.5m and Gate 5 closed to 1.5rn 
2:W North Pine Gate D closed. @ EL 39.715 
450 Wenhoe Gate 3 opened to 5.0m 
635 Peter Allen advised Peter Baddiley WNenhoe discharge 1635 at 450. Likely to open 

andher gate at 11 :40 to increase discharge to 1685 with aim of 
keeping Cmsby open. NP has 3 gate openings and currently holding. Cyclone Rona 
declared. Heading south and likely to hit coast between Mackay and Townsviile. 

635 Spoke to John Tibaidi re potential gate openings. Decided to open 1 and 5 next to 2 metres 
foilowed by 2 and 4 to 4 metres. J RoRni and D Cock to visa WNenhoe. They will observe 
the openings and confirm this decision. 

7:30 Wvenhoe advised that TW recorder not working, will read manually. Level is 36.58 
7:45 Peter Alien advised Gary Grant (SEQWB) current status of dams. Will b*f him again later 

in the dav. 
Thu 11/02/99 7:s WvenhG TWgauge is OOA. Dam operatom were advised that we don? need to fa it in 

near future. No need to read TW manuallv. No benefit at thisstage. Rob Gorian will - 
contact Paul Martin to sea who can repair t 

rhu 11mm9 8:05 Nodh Pine Gate A shut . . . - . . . . - - - 
m u  11Om9 855 Peter Allen bnefec Doug Grigg on strategy. 
~ h , r  11/02/99 9:40 SES contacted Tom Fendck re famik tra@ in Kllcoy and Tom was aavbed all crest . . . .  

gates and one sluice were open and we were about to open another sluice. 
~ h u  11X)2/9@ 950 Bradlev Alderton re recomDilatlon. He will mntact Warren with request for a number of files . 

to be sent lo  him. PA to send gate rating file to him in Melbourne i t  
B.A!delton@BoM.gov.au 

~ h u  11/02/99 10:W Tried to contact Somerset by phcne no success and left message at SEQWB. Tried to 
contat via RADIO no success. 

~ h u  11102199 10:43 Rang David Gill (SEQWB) and suggested he get someone to check batteries on the alert 
stations to Drewre for any closely spaced suhsaquent event . . . . 

Thu 11K12/99 10:46 Warren Shailcmss has spoken to Bradley ~ldertoin and has sent required files. 
~ h t r  11m2/99 1055 Fax to R Timarsh Somerset to open sluice M immediately . . .- - 

Thu 11/02/99 11:10 Faxto D Grigg Wvenhoeto open Gate 1 or5from 1.5 t o20  metres 
~ h u  I 1102199 11:20 D Cock rang re Wvenhoe gate openings. Gate 1 has been opened to 2.0 metres. They 

are now to dose oat; 1 L1 .5  and open Gate 2 to 4.0 metres. They will report . 
relative merits. 

T ~ U  11m2/99 11:25 R Timarsh rang. Sluice M began opening at 11:lO and completed at ll:20 
Thu 1110~99 1133 D Cock from Somerset Ex~eriment with Gate 2 was n d  as good as openins Gate 1 to 2.0 . , , - . . - - 

metres. DRided to open ~ g t e  1 to 2.0 metres and close ~ a i e  2 back to 3.5metres 

T ~ U  11/02/99 1 I:@ B Alderton rang. Has received PA Row file. He is stiU having trouble getting source 6ie from 
W Shallcross. B Alderton to keep PA informed 

11/02/99 12:OO Rang D Cock re impacts at Femvale and Cmsby. Femvale approx 300abave water and 
can take more. Cmsby marginal Don will assess on visit this 

Thu 11/02/99 afternoon. Crosby at 7:30am water lagping underside of weir bridge. This corresponds to 
an alerl leveiof 11.88 to 11.95 metres 

~ h u  11/02/99 1240 J Mulhemn rang for status. Informed of status and that we had opened another sluice (total 
of 2) at Somerset to bring level in Somerset to below 
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NOTE: Only the major instmclions and formal advice are listed in this log - See the paper log for the run set of 

logged urmments 

Date Time ActlonlCmrnent 
Thu 11/02/99 102.035 (deck level of Daguilar highway bridge. He asked be advised of Somerset level as 

it came in. PA advised him he would be visiting Femvale and Cmsby this PM to look at 
clearances and im~act on side of soiUwav olunoe wcl. . . .  - .  

Thu 11/02/94 He requested PA to ring on his return 
Thu 11/02/99 13:12 J Muihemn (SEQWBI advised of Somerset levels and O'Shea's cmssina 
Thu 11/02/99 1430 R T i r s h  advises phone back on line 

" 

Thu 1 in- 14:45 P Allen rang from Mt Cmsby. Water lapping deck beams. Water to be kept below thir level 
11.97 at 1448. Traffic contml from 7am to 7pm by Bill Hester (BCC) 3403 9829 0419 
793176 

Thu 11/02/99 
Thu I 1/02/99 15:W q Alderton rang re Comuiter orcuram . . -  
Th, 11102199 15:m J Mulhemn ( ~ ~ a m )  upaated on releases 
Thu 11/02/99 18'00 Femvaie bridge is 2.26 below kerb on bridge same as at 10.30. Savages and Cmsbv . - 

remaining steady 
Thu 11/02/99 18:28 J libaldi advised that at 18:20 water was lapping Mt Cmby deck beam but at 18:W water 

was marginally higher. 
Thu 11/02/99 20:W J Tibaldi advised gate opening at W ~ e n h a  are2.0, 3.5. 5.0. 3.5. 1.5 
Thu 1 1 m Q g  20:42 Discussion re next gate opening. Lockyer has dmpped 5 ma/sec in last 12 hrs. therefore if 

we wait 12 h n  before next gate opening. Both dams are dropping slowly. Level at Cmsby 
is stable allhough 2 gate openmgs Way  

Thu 11/02/99 2230 Discusswn with J libaldi re manning North Pine. JT suggests one man from Friday. JTto 
ring again Friday morning 

Fri 12102199 0:00 WNenhoa Gate 5 opened to 2 0  metres 
Frl 1210Z99 0:02 Malcolm (North Pine) advised he mil cbse Gate E. Fax to follow 
Fri 12/02/99 6:42 Malcolm to look at crossings d13 of North Pine. Grants crossing impassable with wakr 

knee deep. Young's -sing bridge is out of wafer but has water ha# way across road. 
Can using the crossing 

Fri 1Zh32/99 7:50 D Grigg r e w e d  some emsion of sandstone on right bank berm. Appmx 3 w metres 
Fri 1U)7&+ 8:W Btiekd 0 Gill (SEQWB) Gate opening since W:M is 2.0. 3.5, 5.0.3.5.20 Next ooenina . - 

proposed at 12M). Current wnlow 1726 m3/ssec. Somerset 2 sluices open. North Pine 
one cate om". ---- 

Fri 12/02/99 B:55 D Grigg discussed erosion at Wenhoe with 0 Cock 
Fn' 12/02/99 855 Flocdwl alarm monitor not workins (Svstem rewrledl 
Fri 12102/99 9:21 Return fax fmm SEQWB re stmm height statibn 6755. There appears to be some 

&Rerenoes b e b n  PC Floodwl and HP Flocdwl. Could be because HP recvcle 
Fri 12/02/99 10:m North Pine fax Gates A, 8. D. E closed Gate C open 
Fri 12/MI99 10:45 D Gill rang to wMrm SEQWB were checking and replacing Alert ststion batteries. This is 

being done progressively by MRO 
Fri 12/02/99 11:10 North Pine to revert to normal staffing. Malwlm to staff dam over weekend fm 8am to 

4:30pm. To report levels on waking in momlng and on going to be each night One gate 
open at this stage. 

Fri 12/02/99 11:21 Rang B Schuk to advise of above Nwth Pine staffing. Brettto maintain mntactwith 
Malcolm Lane and revert to 24 hour operation if heavy rain occurs. 

~ r i  12102/89 11:25 Fax to 0 Grigg Wlvenha re Gate 2 opening at 12:M)from 3.5 meves to 4 0 m- 
Fri 12/02/99 12:10 D GMg reported opening of Gate 2to 4.0 metres caused flow impact ngon leftwall. It was 

dec ded to close Gate 2 back to 3.5 metres and open Gate 1 to 2.5 metres 
Fri 12/02/99 121 5 Fax advising earlier :ncomct reporting of Gate 1 open to 3.0 metres. Comct ooenina is 2 5  

Fri 12/02/99 

Fri 12/02/99 

Fri 1ud2/99 
Fri 12/02/99 
Fri 12102199 
Fri 12/02/99 
Fri 12/02/99 

Fri 12102199 
Sat 13/02/99 
Sat 13/02/99 
Sat 13/02/99 

. - . - 
metres 

1225 D Gn'gg advises gate movements complele. Flow has stopped impacting on wing walls. 
. . 

D Gill advised that one gate I& open at North Pine. Might remain open for a week 
depending on inflow 
EoM fax: Forecast nil rain at Somerset, Wvenha and North Pine in next24 hours 
Fax fmm North Pine showing gate movements tii 14:05 
Femvale bridge dropped 40 mm since 6:3Oam 
Fax from Nmih Pine showing gate seltings 
A Maughan Wwenhoe, advises Gate 5 opened to 2.5 metres. Gales now2.5, 3.5.5.0, 3.5, 
2.5 
Fax from Somerset confirming sluice K opened 
Fax from Wlvenhoe showing gate openings 
Femvaie bridge level dmpped40mm 17:W 12N99 
G Grant (SEQWB) rang. PA advised Somerset at EL 101.01 with 3 sluices open, North 
Pine EL 39.61 with 1 gate open. Wivenhoe EL69.22 with gates at 2.5. 3.5,5.0, 3.5, 2.5. We 
plan to begin ramp d m  at 24:W hrs dependant on inflow. 

Page A.5 C:Wood\Febl99-l.xls 

SOQ.002.001.0721



APPENDIX A ABBRIDGED FCC EVENT LOGS 

FEBRUARY 1999 Event 
NOTE: Only the major instnrctions and formal advice are listed in this log -See me paper log for the full set of 

logged comments 

Date Time AeUonlCommsnt 
Sat 13/M199 Probabiv close sluice 3 ao~mx 1900 1442 . T 

Sat 13)02/99 8 M Wvenhoe. E m s . ~  of w i ~ g  walls same as at 1212t99 
Sat 13/02/99 9:08 Somerset reablatom now abovewater. Taliwater69 30 M AHD 
Sat 13/02/99 10:lO Unableto contact D Gill at home, vmA or mobile. Need to get Savages cmssing alert 

inspected. No valid values since 04.W. DNR station still rewltitn . - 
Sat 13/02&9 10125 Steel Tallon (Courier Mall) rang. Referred to SEQWB 
Sat 13/02/99 10~40 P Badailey (BoM) rang. PA aav'sed him of current dam status and planned start of closure 

at 15:W 1412199. Ramp down to take 24 hours at 60 min intervals. 
Sat 13102199 Somerset to be closed earh, am 1M199. Ex cyclone Rona whavlnu as ~redicted at BoM 

briefing Fri 12/2199. NWI&~~  stationary and p r d i  southem movement in 12 hours. 
Suggests we run cases of 50 to lWmm 

Sat 13/02/99 11:45 Backup machine HP fully operational. Problem with collector while Nnning backup resolved 

Sat 13/02/99 12:W Malcolm Lane (North Pine) instructed to provide levels when he gets up, when he goes to 
ted, and at noon. Levels to be used for recalibrating alert stations 

Sat 13102/99 15:W Malcolm Lane -just aboutto stop work - NP @39.581- Mahlmwiil check @6pm 8 10 pm 
tonight to check levels. He win repart in then and we will determine final timing for closure 
about 2am in the momim - 

Sat 13/02199 17.06 Quantitative Precipitation Forecast to 3pm Sunday <5mm 
Sal 13/02/99 18:03 NP 39.577 - L w k i n ~  to ciosure a about 01:OO 
Sat 13/02/99 18.30 Completed review of gate openin; order 
Sat 13/02/99 22:W Fax from John l i b l d i  re Dmcosed stamna nanaements for Somerset Dam 
Sat 13/02/99 22:15 Malcolm Lane- He is to ;hi off the gate-@:W&I tomorrow. He has undertaken to inform 

local ~ ~ l l c e  accordinglv. B also Pine Shire. He will ask Pine Shire if  thev wish to be 

Sun 14/02/99 
Sun 14lWB 
Sun 14/02/99 
Sun 14/02/99 
Sun 14/02/99 
Sun 14/02/99 
Sun 14/02/99 

Sun 14/(n/99 
Sun 14/(n/99 

contaded when it is dosed. Malcolm wiil advise FCC when it is shut 
- 

1:45 Fax from WNenhoe - Event Lag 
1:45 Malcolm North Pine EL 39.557 G a s  closed 
2 W  Fax from North Pine EL 39.557 and gate seltings Ail gates now closed. 
5:15 FaxfromWNenhoe-operatingLog 
7:W Wayne Somerset EL 99.95 Handing over to Rob Timanh and Peter Myatt 
815 Fax from Doug / John Tibaldi re suggested dosing sequence for W~enhoe 
830 BoM Peter Baddiley advised that rain depression heading SE will probably miss the coast 

1l:W Fax sent to D. Grigg re: closure of Gate 2 from 3.5m to 3.0m 
1125 Douo Gn'ao confirmed aate dosure seauence . - - -- - 

Sun 14/02)99 11:30 Pete- faxed list of suspect StatioM 
Sun 44/02/99 12:W Fax to WNenhoe Dam owrators??????? to ciose Gate4 hom 3.5 to 3. Rob Gotian -. - 

advisedi??? and lake lkel68.41 
Sun 14/02/99 12:W Rob Gorian WNenhoe Gate 4 closed from 3.5m to 3.0m 
Sun 14/02/99 12:30 Revised Wmnhoe gate closing sequence sent. Dam operators to advise senior??'?? duty 

engineer hourly of gate dosurem and lake leve! 
Sun 14/02/99 13:OO Spoke to Paul Marlin - Rating Mt Crosby complete when water iwei was =ELI1.7 John 

Ridler verified there was a error in the savages crossing ratinq 
Sun '14102199 13:OO Rob Ttmarsh 99.66 Somerset EL advised that As0 B& h a d a ? ? ? ? m  in the day 
Sun 14/02/99 1300 W~enhoe Lake eevei 68.40 Gate 1 closed from 2.5to 20m 
Sun 14/02/99 1315 Rang RobTtmarsh Somerset asking him to check the to ascertain if regulators woe 
Sun 14/02/99 1330 Confusion whether regulators can work once they come out of water 
Sun 14/02/99 14W Wenhoe Dam Lake k v d  68.37 Gate 5 closed to ZOm 
Sun 14/02/99 1430 Confirmation phone call from Somuse3 Sluice K dosed at 2:M 
Sun 14/02/99 17:05 Doug Grigg - Wvenhoe @ 17:OO WL 68.30 Closing Gate 4 from 3.0 to 25m 
Sdn 14.0299 17:37 Rob Ttmanh Somerset . Sluice M closed at 5:30pm and one Regulated apened (No.12) 

Sun 14/02199 1B:W Doug Grigg- Wlvenhoe WL 68.27 Closing Gate 1 lrom 2.0 to 1.5 m 
Sun 14/02/99 18:00 Rob TNmarsh - Somerset WL 99.51 (Rob expressed opinion that Row may have been 

slowed too much) 
Sun 14/02/99 19:W Wwenhoe EL68.25 closing Gate 5 to 1.5m 
Sun 74/02/99 19:12 Nth Pine EL 39.577 static; wiil read i@ lOpm then dawn. (FCC sensor @ 19:18 - last 

reading) 
Sun 14/02/99 20:30 Somerset directed to close sluice K at EL 99.17 (expected to be @ 830am) and regulator 

2hn later 
sun 14/02/99 21:05 Wwenhoe Dam -Andrew Maughan WL 88.18 Gate?? loweredto2.0m 
Sun 14/02/99 23:OO Wvenhoe dam - Andrew Maughan Gate 1 closed to 1.0m; UnaMe to obtain lake WL - Oil 

leak in hydraulic ram- being investigated 
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APPENDIX A ABBRIDGED FCC EVENT LOGS 

FEBRUARY 1999 Event 
NOTE: Only the major insrmctions and formal advice are listed in this log - See the paper log for the full set of 

logged comments 

Date Tlme ActlonlComment 
Mon 15/02/99 1:W Wvenhoe EL=67.86 
Mon 15/02/99 200 Wenhoe EL=67.85 
Mon 15/02/99 3:W WNenhoa EL = 67.83 
Mon 1Y02499 3:15 Fax from Wvenhae - Fimd Operating Log 
Mon 15/02/99 4:W WNenhoe EL = 67.81 
Mon 15/02J99 5:W W~enhoe EL = 67.79 
Mon ICY02499 6:W WNenhoe EL = 67.77 . Somerset EL = 99.00. Don Cock biked to John llbaldi about 777 

Mon 15/02/99 
Mon 1CY02/99 
Mon 15/02/99 
Mon 15/02/99 

Mon 15/02/99 

Tue 16/02/99 

Tue 16/02/99 

Tue 16102/99 

6:ffi Fax fmm W~enhoe - Ficcd Operating Log 
7:W W~enhoe EL = 67.77 
8:W W ~ e n k  EL = 67.75 
8:10 Phone call fmm Gany Grant (SEQWB) to Don Cock about Burtons Wdge opening - 

SEQWB agreed to inform the enquirer 
9:10 Doug Grigg reported Wwenhoe EL = 67.74 and confirmed current gate opening settings as: 

Closed. 0.5.4.0.1.0. Closed 
9:15 Advised Peter Burrow et lpswich City Council that WL Kholo Bridge is beiw deck but will 

not drop further until Thursday. 
920 R.Flzsimon - Kholo Bridge WL is 0.5m below wearing surface on U/S side and 0.50.7 

balow on D/S side. 
10:W David Gill (SEQWB) rang re opening of Bridges. 2pm - 8pm Thursday + 3 hours travel so 

Fn'dav morning lwks aood. 
Tue 16/02/99 1235 JR skke to Terry ~ a L n e  (BoM) - suggested a debrieflng pmt went SM indicated more 

regular communication would have been more helpful. 
Tue 76/02/99 1250 ~ o h n  Mulhemn (SEQWB) rang to discuss whethe; Burton's Bridge could be opened. There 

is about 2W m3/sec unaccounted for infbws M i  were detaying the fall in WNenhoe. 

Until we locate this we cannot reduce the discharge from the dam. PA to invesUgate Mher. 
JM will ring back approx 16:30to discuss the issue further. 

Tue 16/02/99 16:50 Rang John Mulhemn (SEQWB) - Explained the "losses" of about 150m3/sec not yet found 
PA indicated he would discuss with J Rmni overnight JM to ring back at 20:30 to discuss 
the situation. 

Tue 16/02/99 1720 John Mulhemn 8 Garw Grant (SEQWB) - John is aDDlYins pressure to oven Burton's . .  . .. 
Bridga PA has undertaken to review th; sbUon to d:swss h further at i t  :W. 

T L ~  15/02/99 19:50 PA rang Brian Shannon (SWP. Sbpport panel) to oiscuss the Issue of gate closures to bring 
Burton's bridge out of water. PA has run a number of cases to test sensnhqly. 

Tue 16102199 21:W PArang John Mulhemn (SEQWB) to dlscuss options of reducing dischaveand brinsim - - 
Burtonti bridge out of water - JM with resuits of senst~ity studies. 
(a) If it is left as it is ... it will drain to EL 67 by about 180 @ 17:W 

(b) if we reduce to 250 m3/sec (to clear Burtom) straight away, it will take 7 days (ie 23R @ 
Z W )  to drain 
(c) if we reduce to 250m3/sec @ 8:W tomomm, it will take 6 days lo drain (ie 2312 @15:W) 

Tue 16/02/99 21:45 

22:w 
2230 

wed 17/02/99 0:oo 
1:W 
2:40 
3:w 
3:30 
4100 
4:15 
5:OO 
6:W 
6:W 
6:45 

Savage's Crossing mll be out for the duration. 
JM accepted the argument to keep the status quo and to review the situation at WOO 
tomorrow. 
Rob remarsh rang from Somenet. Lake Level 99.02, a rise ofO.02, dueto hydro k ing off 
line from 13:W to 20:OO 
Wwenhoe EL 67.59 
PA fax to North Pine Dam G/B 39.60 EL BCC 39.602 Digital 39.8)s 
WNenhoe EL 67.55 
Wvenhoe EL 67.53 
Wvenhoa EL 67.50 
W~enhoe EL 67.49 
Fax from Wenhoe - Flwd Operating Log 
W~enhoa EL 67.47 
Fax b m  WNenhoe - Event Log 
Wvenhoe EL 67.45 
Somemet EL 99.015 
WNenhoe EL 67.41 
Rob T ia rsh  (Somerset) indicated Hydm not working yesterday for a period of time 
causing water lwel to rise 
Wvenhoe EL 67.40 
Fax from North Pine Dam GIB 39.60. BCC 39.606, Digital 39.609 
Wvenhoe EL 67.38 
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APPENDIX A ABBRIDGED FCC EVENT LOGS 

FEBRUARY 1999 Event 
NOE: Only the major inshuctimns and formal advice are listed in mis log - See the paper log for the full set of 

logged comments 

Date Tlma ActlonlCommerd 
820 Received fax from Somerset - Flwd Loo Sheets 113 Daoesl ~ ~ 

~~ - - ~ ~  . , - ,  
8:30 Spoke to John Mulhemn and Gary Grant (SEQWB). Advised that we would be commencing 

shut down when we reach approx EL 67.1 which would be some time tonight depending on 
the davnstream rate 

9:W Wvenhoe EL 67.37 
950 Doug Grim wiil be off this aflernoon ao that he can do the night shii as Andrds wife has 

gone into hospital to have a baby 
10:W Somerset Dam EL 99.01 (RobTitmanh) 
10:W Wtvenhoe EL 67.35 
10:30 North Pine EL 39.808 
1l:W Wwenhoe EL 67.34 
12:W Wvenhoe EL67.33 
12:W Fax from North Pine Dam WB 39.6. BCC 39.605, Digital 39.605 
1300 Somerset Dam EL 99.01 . Wlvenhoe EL 67.32 
13:W Fax sent to Wvenhce with draR strategy fmm Wvenhoe OPT Shed 
13% m 

Wed 17/02/94 14:W WwenhWEL67.31 
15:W Wvenhoe EL67.31 
16:W Somerset EL 99.01 . Wvenhoe EL 67.30 
16:W North Pine EL 39.W at 15:W hr 
16:30 Ian Bilkie of ipswich CC wntaded Don Cock re: rumour that College Xing would not be 

own tomow.  Dcn raw back to wnfirm & told him Fn am. He will r i n ~  back on Thursdav 
confirm (ph 38107911i 

- 

17:W Wvenhoe EL 67.29 
18:W W m h c e  EL 6728 
18:lO Gaw Grant (SE(IWB) spoke to Don Cock re: Wvenhoe dose down - S E W  normallv 

provides a base flow& kRp Mt Cmby Weir fun for BCC water supply purposes. ~verabe 
demand @Weir IS YK)MUday or 6 cumecs. Flow is made avalabie thm~gh a regulator. 

19:W Peter Alkn discussed closing down to clear Burton Bridge with John Mulhemn (SEQWB). 
JM was keen to clear blldge by Thursday am. PA explained that he would investigate - ~ 

options and ring JM back. 
19:30 PA rang JM (SEQWB) re: Openlng ,of Burton's Bridge: Option of gate closure of 30mins 

interval instead ol60mins wiil achieve objective, but will extend lower Bridges submergence 
by 8 to 12 hrs. 

20:W Wvenhoe EL 67.26 
21:W Wwenhoe EL 67.25 
21:23 Somerset EL 93.01 
21:30 Fax from North Pine for Lake EL 39.60 
21:50 Khanh Nguyen pmvded info. (AMTD and Deck Levds) on Lower Bridges @ Xings to Garry 

Grant for preparation of f lwd  OPT Presentation to SEQWB on Thursday morning 

Z O O  Wivenhoe EL 67.23 
2300 Wvenhoe EL 67.21 
23:04 Faxed to Wwenhoe confirming &sure sequences from 2530 to 1 :30 as per earlier advices 

17/02/99 
23:08 Received Wvenhoe Dam Event Log 
23:30 Wvenhoe confirmed Gate 4 closed from 1.0 to 0.5; The Gates SeUing - Closed, 0.5. 4.0.5, 

Closed. . . 
Thu 18/02/99 QW Wvenhoe EL 67.20 

23:30 Wvenhoe confined Gate 3 closed from 4.0 to 3.5; The Gates SeUing - Closed. 0.5. 3.5,O.S 
Closed. 

0:30 Wvenhoe confirmed Gate 2 closed f r h  0.5 to O.O(closed); The Gates Selting - Closed. 
Closed, 3.5.0.5 Closed. 

-- 1:09 Wwenhoe , Doug Grigg rang. Lake EL 67.20 &1:00 Gate 4 closed. seltings now closed. 
closed. 3.5,closed.closed 

133 Wivenhoe . Doug rang, Gate 3 closed from 3.5171 to 3m, settings now closed, closed. 
3.0,ci0sed,ci0sed 

2:05 Doug Grigg. Wvenhce 67.19; Gate 3dosed to 2% & hold point for Burtons Bridge 
1: l I  recd fax from Wwenhoe - Fiood event Lcg 
3:01 Wivenhoe, Doug rang; Lake EL67.17 @ 3:W 
4:00 Wvenhoe, Doug rang; Lake EL67.15 @ 4:W 
5:01 Wvenhoe. Doug rang; Lake EL 67.13 & 5:W 
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APPENDIX A ABBRIDGED FCC EVENT LOGS 

FEBRUARY 1999 Event 
NOTE: Only the major instructions and formal advice are listed in this log -See the paper log for the full set of 

logged comments 

Date Tlme ActlonlCommant 
6:01 Wvenhoe. Doug rang: Lake EL67.12 @6:W 
6:28 Somerset. Rob T i a n h  rang ;Lake ~ iS9.01 @ 6:30 
7:W WNenhoe WL 67.10: Doug Grigg reports there is still 0.6m over Burton's Blidge. Request 

to Doug to chgk bridge at 9:W AM 
E l 0  Rob T ia rsh  @Somenet: Hydro station will be dosed for repairs over next weekend, 

therefore exped small rises in level. Advice warding planned maintenance on the sluices 
next week (a ongolng for the next few months) 

7:lS North Pine Lake Level = 39.607m (refer fax) 
8:05 John Tibaldi rang from W~cnhoe; Lake EL 67.10: John estimales a difference in gauge 

board readings of UD to lcm. 
8:20 John Tibaldi rang him Burton's Bridge. The water is lapping the timber at the upstream 

side. There is about 150rnm of water over the bridge decking. 
B23 Rob Titmarsh rang requesting instructions forthe cAgat"- 
852 Davb Gill (SEQWB) rang requesting approval lo Rush resLlaton. Advised to wait until now 

at Burton's Bridge had s&ed.down~ h o  any hshing should be canied out m e  at a time 

055 Advised Rob Tmanh to bwer crest gates at Somenel 
9:W John Tibald rang m mute to Burtons Bridge: Lake EL 67.09 
920 John Tibaldi - Burton's Bridge has approx 1CC-150mm of water over L 
$30 Peter Birkla horn Splityard - Max Q with 2 units approx = 320 x 2 cum- - Monbr MW 

output - may be only discharge appmx = 60 cumecs 
10:W WNenhm 67.09 
1035 John Tibaldi advised thatthere is no longer water over Burton's Bridge 
11:W J. Tibaldi - WNenhm EL 67.09 
12:W J. Tiialdi - WNenhce EL 67.09 
12:15 J.Tibaldi -Burton's Bridge has dropped about another foot 
13:W WNanhoe EL 67.09 (R.Gorian) 
14:W WNenhoeEL67.10 
14:W Peter Birkles - Spltyard releasing? at 330 curnecs 
l S W  WNenhoe EL 67.10 (R.Gorian) - opened Regulator No 1 at 15:13for purpose of WNenhm 

Twnship - will keep open for appmx 1 hour 
16:W WNenhoe EL 67.1 1 (R.Gorian) 
1630 R.Gorian @ Burton's Bridge WLMOmrn bdDw deck 
16:30 Gany Grant (SEQWB) confirmed that we should take FSL as 67 plus a full Splityard. 

Cornrnemeclosure at 19:W based on the information at 14:W. 
17:W Wwenhoe EL 67.1 1 
18:W W~mhoe  EL 67.10 
1900 Fax to Wwenhoe advising to commence closure at 10:30 
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APPENDIX B 
Cumulative Rainfalls & IFD Cukes for February 1999 Event 

Somerset Catchment - Rainfall Sensor 6600 - Kilcoy 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 
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APPENDIX I3 
Cumulative Rainfalls 8 IFD Curves for February 1999 Event 

Somerset Catchment - Rainfall Sensor 6714 - Ferris Knob 
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APPENDIX 6 
Cumulative Rainfalls & IFD Curves for February 1999 Event 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Somerset Catchment - Rainfall Sensor 6775- Stanley River at Peachester 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Pine Catchment - Rainfall Sensor 6680 - Mount Glorious 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Pine Catchment - Rainfall Sensor 6690 - Mount Mee 
IFD Curves  F o r S a m l o r 6 6 9 0  - M t  M s s  (A) 

72  H o u r s  to T u s  F s b  9 18:Dn:OD 1999 

- : dj4 1 WARI - zo w ARI . . - -? 
- - 2 Yr ARI - 5 WAR1 1WWARl ' 

4:- . 
-- 10 WARI - Smsor Dab 

I 

Durat ion ( m i n u l s r :  M and hours:  HI 

Page BS 

SOQ.002.001.0735



APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Pine Catchment - Rainfall Sensor 6711 - North P i e  River at Baxters Creek 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Pine Catchment - Rainfall Sensor 6763 - North Pine River at Petrie 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Pine Catchment - Rainfall Sensor 6766 - Lake Kurwongbah 
' IFD Curves F o r S ~ n r o r G 7 6 G  - Lake KunvDnghrn 
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APPENDIX B 
Cumulative Rainfalls 8 IFD Curves for February 1999 Event 

P i e  Catchment - Rainfall Sensor 6769 - South P i e  River at Drapers 
Crossing 

Duration (rnlnuter:M and hours:H) 
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APPENDIX I3 
Cumulative Rainfalls 8 IFD Curves for February 1999 Event 

R;l4rinuscnrorcS11 - MI.Ccchny [ A )  .. 

Upper Brisbane Catchment - Rainfall Sensor 6511 - Mount Pechey 
..--- - 

IFD C u n e s  ~ o r ~ e n s o r b s i l  - ML Pechey (A). 
72 H D U ~  IO Tue F a b  9 1(1:10:00 1999 

Duration (minutes: M and hourr :H)  
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APPENDIX B 
Cumulative Rainfalls & IFD Cuwes for February 1999 Event 

Upper Brisbane Catchment - Rainfall Sensor 6514 - Brisbane River at 
Gregor's Creek 

~~~ ~ ~. . . - 
IFD Curves F o r S e n r o r 6 5 1 4  -8r lsdane River at Gregor's Creek (A) 

72 Hours to TUB Feb 9 18:10DO 1899 

Duratimn (minuler:M and hourr:n) 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

- RsINa!! SmcrOl WJ - EIN CtLIL I:Eo-'I LIwnUn I - Rahral sensor 6520 (mlswlhl- Emu Cnok al B @ d M o ~ I d n  

Brisbane Catchment - Rainfall Sensor 6520 - Emu Creek at 
Mountain 

IFD C U N e s  F0rSensOr65PP - Emu CreakatBOstMounla in  
72 Hovm to Tue Feb 3 10:1090 1999 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Upper Brisbane Catchment - Rainfall Sensor 6523 - Cressbrook Dam 
. . ~ ~- ~ . . . . 

IFD C u n e r  ~ o r ~ c n r i r 6 5 2 3  - Cressbrook 
72  H o u n  t o  Tus Feb S 1s:loao 1999 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Upper Brisbane Catchment - Rainfall Sensor 6529 - St Aubins 
IFD CUwes ForSsnrorGSZ9 - StAublnr 

72 H O u m  10 TUF Feb 9 18:1000 193% 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 
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Upper Brisbane Catchment - Rainfall Sensor 6540 - Yarraman 
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APPENDIX B 
Cumulative Rainfalls 8 IFD Curves for February 1999 Event 

Upper Brisbane Catchment - Rainfall Sensor 6542 - Cooyar Creek 
at Dam Site 

FD C u w s ~ F o r s s n a o r s S 4 2  - CooyarCmekatDam slca 
72 Hours b Tua F e b  9 leDOaO 1359 
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Duration (minutes:M and hours: H) 
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APPENDIX B 
Cumulative Rainfalls 8 IFD Curves for February 1999 Event 

Upper Brisbane Catchment - Rainfall Sensor 6553 - Cressbrook Creek at 
Rosentretters 

IFD CUweS F 0 r S e n s o r 6 5 5 3  - C r e S s b m e k C r e e k  a t R o s s n t n t t n r s  
i 72 Hours LO Tua F e b  9 18:lOdO 1999 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Upper Brisbane Catchment - Rainfall Sensor 6574 - Caboonabah 

I 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

m a  

Upper Brisbane Catchment - Rainfall Sensor 6596 - Crows Nest 

Duration (m1nutes:M and houro:H) 

Page B23 

SOQ.002.001.0750



APPENDIX 6 
Cumulative Rainfalls & IFD Curves for February 1999 Event 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Upper Brisbane Catchment - Rainfall Sensor 6604 - Toogoolawah 

H 

Duration (minuter :M and hours:  H) 
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APPENDIX B 
Cumulative Rainfalls & IFD Curves for February 1999 Event 

Upper Brisbane Catchment - Rainfall Sensor 6708 - Brisbane River 
at Devon Hills 

F w a s  FurS8nsor6708 - Brisbans RlvoratDevon Hllls 
72 Hours to Sue F e b  9 18:1088 1999 
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CATCHMENT RAINFALLS FOR FEBRUARY 1999 EVENT 
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APPENDIX C 
Sub-catchment 24 hour Total Rainfall for February 1999 Event 

24 Hours to 08102M999 09:00:00 
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Sub-Catchment 24hr Total Rainfall to 9:OOam 8/2/99 
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Sub-Catchment 24hr Total Rainfall to 9:OUam 9/2/99 
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APPENDIX C 
Sub-catchment 24 hour Total Rainfall for February 1999 Event 

24 Hours to 1010ZlO99 09:00:00 
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APPENDIX D 

INFLOW and OUTFLOW HYDROGRAPHS FOR FEBRUARY 1999 
EVENT 
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APPENDIX E 

ABRIDGED FCC EVENT LOGS FOR MARCH 1999 EVENT 
. 
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APPENDIX E ABRIDGED VERSION OF FLOOD CONTROL CENTRE LOG SHEETS 

MARCH 1999 Event 
NOTE: Onlythe major insbuclions and formal advim are listed in this log - See the paper log for the full set of logged mmments 

Date Time Action/Comment 

01-Mar-99 6:30 Mobilm skeleton Crew for Flood Contmi Centre 
630 J RuRni takes over as DuW Flood Ensineer (relievina Petar Allen) 
6.30 C o n M  made with ~ a l m l m  Lane @ iorth 6ne advising of pro-l to release for appmx 30 hrs. 
6.30 Malmlm Lane advised to -tad Pine Share regarding closlng Yobng'a Crossing and Grant Sbad as 

releases mil wmmenm sometime after 7:30 
715 BOM predict local rainbll over next 3 hrs m infiuenm mvep fmm Fraser Island south. Falls of 140mm 

recorded in Sunshine Coast Hinterland 
730 Maiwim Lane at Norih Pine Dam mntadad. Young's Crossing not yet dosed. 
730 Gaw Grant runs at home. lnfonned him that North Pine to omn with the Dolential to own Somerset laler. 
7:45 ~ a v e  Gill from SEQWB rang requesting situation report. lnfdrmad bri4y i n  wt~at was'happening. 

Adnsed we would mntad him after North Rne Dam had opened. 
750 Doug Griw @ Wvenhoe Dam checked in. Lake level EL 67 08 and S~lltvard @ EL 165.7 
8100 R O ~ T ~ G < @  Somenst checked in. Confirmed rooter mniad. Condlbon ofSluica 'La diuxlsoed. 
8:13 Norm Pine Fax GB 39.67; BCC 39.67; Digital 39.673. Gale 'C opened. 
6:25 Malmlm Lane Q North Plns Dam mnflrmed by 'monethat he had owned Gats'Cto opening 1. 
820 E-mail sent to a< Flmd Dub Ensineers 8 DaIidolledon to anfirm &ailabiliW. ~ - -  

Jetfwatson (SEQW) requ.estsipporiunity to visii FCC. 
North tine Fax. GB 39.67: BCC 39.677: Digital 39684. Rain :n kst hour = 18mm. 
North Rne F u  GB 39.67: BCC 39.679: Disital 39.684. Rain in last hour = 0.6mm. 
North Pine Fax: GB 39.6% BCC 39.6791 ~ig i ta l  39.684. Rain in last hour = 0.lmm. 
Somerset Dam operators inlbucted to raise crest gates and report when mmpleted. 
North Pine Fa r  GB 39.67: BCC 39.682: Disital 39.684. . 
Fax fmm Somsrat mnfinning opening of ueat gates. 
J RuRni s~pplied Gary Grant wim a status repon Advised we wu ld  open one regulator at Somarst and 
two wulators at Wvenhoe. 

13:OO Rob Tharsh @ Somerset checked in. Lake level EL 99.17. Wll nowreport every hour. 
North Plne (Roo Gorian) Fax: @ 13:W:- GB 39.68: BCC 39.683; Digbl 39.684. 
Rain in last hour = 0.lmm. 
Faxsent to Doug Grigg, operator @ Wvenhm: Open two (2) regulaion to 50% 
Fax sent to Rob Tiarsh.  operator @! Somersst Open Regulatws 3 8 12 to 50% capacity 
Fax to Somerset Open 2 regulators to 50% 
Doug Grigg @ Wvenhoe Dam: Lake level EL67.14m. Regulator 1 to 50% @! 1230 8 Regulator 2 to 50% 
@ 14:OO. 
Rob T i a r s h  @Somerset 2 regulators 50% opened O/C 
Doug Grigg @ Wvenhoe Dam checked in. Splityard @EL 159.8 Campers in 4 vans @ Twin Bridges 
warned 
North Pine @ EL 39.698 Dark doud appmaching. 
Somerset @ EL 99.20 Heavy rains lo the north. 
John tibaldi rang: D i a c u d  OMme claims of Data Collectors 
John RuRni discussed situation wim Peter Allen regarding wrrent flood. M d e d  on 12 hr. s h i i  for Data 
Cciledors. 
Malmlm Lane @ North Pine Dam rang. Reported Lake Level having reached 39.65 - 39.70 (Rob Gorian) 
Rob Timarsh @Somerset Lake level EL 99.21 
Doug Grigg @! Wvenhoe Dam: Lake level EL 67.19m. Tailwater checked. Twin Bridges checked again. No 
Droblerns. 

17:OO Rob Gorian @ North Pine Dam rang. Lake Level 39.704 
17:OO North Pine Fax: GB 39.7; BCC 39.701; Digital 39.701. 
I Rob Timarsh t.3 Somerset Dam: Lake levei EL 99.24 
17:30 Faxfmm ~orthPine Dam: Open Ga(e'F 
17:45 Fax sen( to North Pine Dam operator: Open Gab 'E' to rening 1. Spoke to Malmlm on the 'phone 
18:00 QPF of 4:18 10 -20 mm to 3DmTuesdaY 
18.00 Fax from North Pine: GB 39.71: BCC 39.i02; Digital 39.7. 
18.30 Doug Grigg @ Wvenhoe Dam Lake level EL 67.19m. @! 18 00 hrs. 

At Tmn Bridges: BOOmm from Donom of bmge to water. Wata has n'sen 45mm in last 2 hn. 
1835 John ~uffiniipoketo Peter Allen: lnfonned him that Somerset would need to relearefor appror 7 days.. 

North Pine until 6pm Tuesday. Wvenhoe: 10 days pius. 
19:lO Rob T i a r s h  ....... 
20:W Rob Titmarsh from Somerset Dam 'phoned. Lake level EL 99.27 
20:15 

Doug Grigg @! Wvenhoe Dam: Lake lml EL67.19m. a 2 0  00 h n  
River @ Twin Briduer has risen 9cm. i.e. water is 71cm be lw  boltom of bridm deeck. 
D w  g g .  advisedboug to stand dorm tonight. 8 to check Tvin Bridg~r8 ~a;agesfirst thing in the morning. 

20:15 (Wll inoease Wvenhoe releasest0 50 wmecs in the morning) 
21:W Rob Titmarsh from Somerset Dam0~honed. Lake level EL99.28 
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APPENDIX E ABRIDGED VERSION OF FLOOD CONTROL CENTRE LOG SHEETS 

MARCH 1999 Event 
NOTE: Only the major instructions and formal advice are listed in this log - See the paper log for the full set of lbgged mmments 

Date Time ActionlComment 

21:45 Somenvtt Two scenarios run. One 50mm extra over 48 h n  and Omm over the next48 hn. Soth are within 
oprational 
bands of regulators. If continue on this path send Rob T. 11:30 at (77777) of an back 

Z:10 Rob Titmarsh from Somenet Dam 'ohoned. Lake level EL 99.29 Rain: 1.6mm in laat hour. 
Don Cod; advised Rob to go horns and call in whei he (Rob) goes on duty in the morning. 

2200 Fax from Nonh Pine: GB 39.70: BCC 39.699; Dgital 39.70. Rain: 0.5 hr = 19mm 
2 3 0  Fax tom holm Fine: GB 39.705: BCC 39.704: Dctal 39.m. Rain: 0.5 hr = 13mm 
2300 . Fax from North Pine: GB 39.710: BCC 39.7071 ~ i i i t a l  39.709. Rain: 0.5 hr = 5mm 

02-Mar-99 0:W Rang North Pine to disarss next Gate opening. 
0:05 Brett SchuQzfmm North Pine Damphoned: Young's C m i n g  is dosed with barricades etc. 
0:15 Fax to North Pine: ODen Gate 'A'to settino 1 when level reaches 39.715 
1:10 Fax fmm North ~ i n e : ' ~ ~  39.71; BCC 39.711: ~ : ~ l t a l  39.711. 
2:00 Fax from North Fine: GB 39.710; BCC 39.713; Digital 39 714. 
3:10 Fax from horth Pine: GB 39.710: BCC 39.713: Diaital 39.714. 

Fax from North Pine: GB 39.710 BCC 39.7141 ~ i i i t a l  39.715. Gate'A'opened at 4:lOam. Lake EL 
4.20 39.716 
5:12 Faxfmm North Pime: GB 39.710: BCC 39.715: Digital 39.714. 

Rob Tfimarshfmm Somenet Dam'phoned. Lake lkl EL99.35 @ 06 00. l.Omm of rain since 2 0 0  last 
&I0 night 

Fax fmm North Pine: Gate =lung 8 Lake Level iog. Readings @ 06 00:- GB 39.710; BCC 39.713: Digital 
&22 39.712 
6:32 Doug Grigg @ VHvenhm Dam: Lake level EL67.16m. @ 06 00 h n  Limelno rain. 

Brisbane R;var @ Twin Bridges is 45cm bdow bndge deck. 
Savaae's Crmsina is 9 2 a  below the deck level (kinst of the decking @ Savaaes was washed awav durina - -  - 
~ebr iary event). - 

- 
6:32 Splityard sbll pumping out of Wvenhoe Dam with about 2m to go. Water level in Splityard = 164.2 

7:12 J.Tibaldi requested advim on mobilising d a m  to 24hr msten 
714 FaxhornNorth h e :  GB 39.710: BCC 39.711; Dgital 39.710 @7:W 

M.Lane Nlh Pine - requested permision to exenire to exerdse mne valve regulators - OK given -just open 
719 8dosa 
7:37 David Gill - SEQIIVB - update on storages 8 r e l e a s  - unknown pmjedions for Wed weather 
8:W RTitmarsh @ Somenet - WL 99.37 8 no rain for last 2 h n  
8:27 Fax fmm NO& Fine: GB 39.70; BCC 39.703: Ugilal 39.704. - 02mm houdy rain @ 8:00 
9:07 R.Tiimanh @ Somerset - WL99.38 - mist only 
915 Fax fmm North Pne: GB 39.70; BCC 39.699; Digital 39.702. - 0.2mm hoLrlv rain 
9:57 Malmlm Lane'- North Pine: WL 39.968 - request 6 shut Gate 'A' 
10:W Somemet EL99.39 - No rain 

10:OO Fax fmm Nwth Pine: GB 39.69 BCC 39.695: Digital 39.698. - 0.2mm hourly rain @ 8:00 - Closed Gate 'A' 
10:03 Fax to North Pine- lndruction to shut Gate'A' 
10:05 Doug Grim - wivenhoe EL 67.17 -Twin Bridges 43un below culvert 
11:OO Fax from North Pine: GB 39.68: BCC 39.691: Didtal 39.692. -nil rain 
1l:W Doug Gdgg -YMvenhoe EL67.1'75 - Twin Blidges~3cin below top of wlvert 
1l:W R.Titmanh @ Somerset - WL 99.40 -nil rain past hour 
11:15 Fax to m i h o e - o p e n  regulators to release 50 wrnecs 
11:35 Doug Grigg - '.Wenhoe Dam regulaton ware opened at 11:30am to 50 comets. (#I fully + #2 = 20 wGcs) 
12:OO R.Tdmarsh @ Somerset - WL 99.42 
12:OO Fax from North Pine: GE 39.68; BCC 39.69; Digital 39.688. -nil rain 
1225 Doug Grigg - Wivenhoe at 12:W EL 67.20 - Tailwater 28.12 - requires pak  deck 
13:W R.Tibnanh @ Somerset - WL 99.43 
13:W Fax fmm North Pine: GB 39.68: BCC 39.687: Dmital 39.685. - 1 hour rainfall 1.4mm 
13:15 Dodg Gngg - Wivennoe EL 67.20- Tvin Bndges4.5cm be.ovItopofculvert 
14.00 RT8tmanh @Somerset - VK 99.44 -no rain 
14:OO Fax fmm horth Pine: GB 39.70 BCC 39.712: Digital 39.712. -1 how ra'nfall41mm 
14:30 Doug Gngg - Wivenhat EL 67 201 @ 14'00 -no problems with regulators - no cantation 
1900 R.Tibnann @ Somenel - K t  99.46 - 1 hour rainfall 42mm 
15:OO Fax fmm Nonh P ne: GB 39.74: BCC 39.732: Digiial 39.732. - 1 hoarainfall 17mm 
1530 Doua Griao - Wvenhat EL 67.22 -Twin Bridaes %cm below too of culvert 
16:00 iLTiimar;h@ Somenet - WL99.47 - no rain- 
16:00 Fax fmm North Pine: GB 39.74; BCC 39.739: Diital 39.739. - 1 hour rainfall O.lmm 
16:OO Doug Grigg - Wvenhoe EL 67.24 
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APPENDIX E ABRIDGED VERSION OF FLOOD CONTROL CENTRE LOG SHEETS 

MARCH 1999 Event 
NOTE: Only the major instmetions and formal advice are listed in mis lag - See the paper log for the full set of logged comments 

Date Tlme ActlonlComment 

16:25 Fax to North Pins - lnstrudion to own Gate 'A' 
16.30 Fax horn North pine: GB 39.74; ~ C C  39.739; Digital 39.738. comimtion of Gate'A'opening 
17:W R.T*marsh Q Somerset - VK 99.49 -no rain -no further readngs reqd 
l7:OO Fax fmm North Pine: GB 39.74: BCC 39.74: Diglal 39.737 -no rain 

Sensor Invest. Request form faxed to ~eqwb - 6 6 1  - Some& Dam Headwater (B) no longer agrees with 
1725 541 Dmck or manual readings 
1730 Doug Grigg - Wvenha, EL6725 -Twin Mdges 23un belwrmp of culvert 
18:W Fax to North Pine - Instruetion to o p n  Gate 'W one setling 
18:W Fax hom North Pine: GB 39.74; BCC 39.739: Digital 39.738 - M rein confirmation of Gate 'W opening 
18:45 Fax to North Pine - Instruc6bn to open Gate 'B' one salting as a precaution 
18:53 Fax from North Pine: mnfirmation of Gate 'B' dpening 
20:W Fufrom North Pine: GB 39.73: BCC 39.730: Diaital 39.728 - 1R hr rain 0.6mm . ~. ~ 

~~~ 

20:20 Fax to Nortn Pone - Instrucb'on to dose Gate 'B' 
20'25 Bren Sch~lh fmm North P'ne Dam phoned: Gate 'B' doud 
21:W Fax fmm Nonh Pine: GB 39.725: BCC 39 726: Dgtal 39.723 - M rain 
22:00 Faxfmm North Pine: GB 39.720; BCC 39.722: Digta 39.718 -no rain 
23'10 Faxfmm North Pine: GB 39.715: BCC 39.716; Digital 39.712 -no rain 
2315 Gate'D' shut - confirmed by Bred Schuk 

0Uar-99 0:W Fax from North Pane: GB 39.710: BCC 39.710; Dipnal 39.708 
1 00 Fan fmm North Pine: GB 39.700: BCC 39.707: Diital 39.703 
200 Fax horn Nartn Pine: GB 39.700: BCC 39.705: Dgtal 39.700 
200 P-Allen oave verhi aDomvai to shut Gate 'A' - . . 
205 Fax horn North Pine - Log confirming Gne 'A' doud 
3:W Fan horn North P'ne: GB 39.700; BCC 39.701; agtal 39697 
4:00 Faxfmm North Pine: GB 39.700; BCC 39.700; Dgital 39.695 
5:00 Faxfmm North Pins GB 39.700; BCC 39.686; Digital 39.693 
6:00 Somerset EL 98.63 - 0.6mm rain since 2WW 15:OO 
6.03 Fax fmm North Pine: GB 39.695: BCC 39.695: D~aital 39.692 
7:00 Fax horn North Pine: GB 39.690; BCC 39.6931 ~igital 39.690 
7:00 Wvenhoe 6724. Spliard 164.W. Twin Bridges 8an dear 

PA discussed draining options for Wvenhoe with J.Tibald1. JT is keennot to have the dams dafw if we 
7:52 own a oate 1-1.5m. PAwill discuss with G.Grant before dedsion. 
8:00 ~ax fmm North Pine: GB39.M10; BCC 39.691; Digital 39.686 
8:04 Somerset EL 99.64 - O.6mm rain since 2/3\99 15:OO 
8:40 Spltyard 16400 @ 7:W. 162.4 @ 8:W (generating) 

Storage 164.00=262WML 
162.44=24712ML 

-implies Q =410 cumecs 
9:W Somerset EL 99.65 
9:00 \Mvenhoe 67.27 

Doug Grlgg reported that Spliard Creek W s  for last 3 days vmm 
113/99 8:W 165.7 
23/99 8:W 164.7 
313199 6:W 162.4 

9:00 Fax from North Pine: GB 39.680; BCC 39.686: Digital 39.W 
Discussions between: David Gill. Garry Grant, John Mulhemn. PA. JR a DC about proposed operations for 
SomersetWvenhoe. &reed to keep as is rathar than reduce Wvanhoa Drainaoe time and out Twin . - 

9:W Bridges out 
11:OO Fax from North Pine: GB 39.670: BCC 39.68; Digital 39.617 
12:OO Somerset EL 99.67 
12:OO Wvenhoe EL 67.30 
15:W S o m m  Dam EL 99.69 Q 15:W. 98.69 Q 14:OO. 99 67 Q 13:00 
1520 Wvenhoe67.33 @ 15:OO 
16:lO S~litvard 156.7m.Somenet Dam HW99.71 
16 30 lr&cted North Psne to open Gate 'A' one M m g  
16 45 North Pine 39 686. Gate'A' opened to M l n g  1 
17 00 Snmerset 99 72. O'Snea's BndQe 67 38 
IT00 North pine 39.672 

- 
North Pine EL 39.677. The reading 30min prior was 39.682.30 mln prior 39.673, 30 min prior 39.684 - 

18:W possible swell in dorage 
1005 Somerset Dam 99.72 

~ .~ ~ ~-~ ~~~~ ~ 

18:05 Fax fmm North Pine: GB 39.67: BCC 39.677; Digital 39.677 
18:30 Wvanhoe 67.40 - 33mm rain since 9:W 
1837 Twin Bridges - water Is 70mm deep on the Femvale side - Doug Grigg to advise Esk Shire 
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APPENDIX E ABRIDGED VERSION OF FLOOD CONTROL CENTRE LOG SHEETS 

MARCH 1999 Event 
NOTE Only the major instructions and fcfmal advice are listed in this log -See the paper log for the full set of logged mmmenta 

Date Time ActionlComment 

19:W Somerset 99.73 
1P15 Faxfmm North Pine: GB 39.67: BCC 39.678: Diaital 39.682 . - 
2@W Fax from North Pine: GB 39.675; D:gilal 39.879 
20:30 Somerset @ 8.30 EL 99.75 
21'00 Somerset EL 99.76 

Adv:sed North Pine to keep 3 gates open as more Row in system 
F o w  in Lakyer Creek have taken out (win bridges 
Somerset 99.77 
North Pine 39.674 
Wvenhoe 67.41. Sp l i i r d  158.W. Doug instructed to check Savage's - 2 8 m  o m  mad at Twin Bridgeo 
39.673 North Pine 
Doug Grigg - Water lapping at deck of Savage's Xing - Bridge dosed 
Somerset 99.n 
North Pine 39.672 
North Pine 39.60 
Nofth Pine 39.667 
Nwth Pine 39.665 
North Pine 39.663 
Nofth Pine 39.655 

6:W Wenhoe 87.37. S d i i  164 
6:W North Pine 39.655 
7:W Somerset 99.84 
7:00 North Pine 39.652 
8:W Wivenhoe67.38. Sdiiard 165 
8:00 North Pine 39.650 
8:15 SEOW rana. JR advised David Gill 

1 North  to mnbnue wiUI 3 gates o p n  to reduce time that Young's Cmnsing OOA 
2 Yesterdafs ranfall w d  addltlonal iMav into W n h w  Dam Thm has extendedthe dnfnaoe of 
Somerset to 12/3/99 15:W if current Dbategy remains in place. Total inflow into S m r s e t  no ex& to be 
860WML 
3. Lockyer Creek will peak at approx 120 c u m .  Twin Bridges dosed 
4. Savage's Xing is dosed 
5. We are examining a strategy which wwld require Wvenh- releasing at 150 wmecs. 

900 North Pine 39.646 
10:W North Pine 39.642 
1l:W North Pine- digital 39.636 
1303 North Pine: GB 39.620: BCC 39.626: Digital 39.624 
14:W North Pine: GB 39.820: BCC 39.620: Digital 39.620 . 
1530 A d m d  Eok SC of Wvenhoe mlesse 
15 40  Adv sed lprmm SC of Wvenhw releaso 
15:45 Adv sed Pol~m CMnmunlwuons of Wvenhoe release 

Advised BOM of Wvenhoe retears 
Somerset 99.87 
Faxed Wvenhoe insbudions to dose reg @ 17:OO and open Gate 1 to O.5m 
Doug Grigg advised regulatw at Wwnhoe d d ,  Gate 3 open 0.5m 
North Pine 39.601 
Advised Malmlm Lane @ North Pine to dose Gate I (A). 
Fax from North Pine confirming Gate 1 dosed 
Wvenhw 67.46, Spliiard 158.00 
Directed Doug Grigg to dose h n h o e  Gate 3 to 0.3m to keep Lowwd to 175 wmecs 
J.Tibaldi mnfirmed Wvenhoe Gate 3 dosed to 0.3171 
Wvenhoe 67.50, Splityard 156.0 @ 18:OO 
North Pine: GB 39.593; BCC 39.590; Digital 39.592 
Nwth Pine: GB 39.580: BCC 39.587; Digital 39.589 
North Pine: GB 39.580; BCC 39.584; Digital 39.565 
Wivenhoe 67.52, Spi i i rd  156.3 
North Pine: GB 39.580: BCC 39.58: Digital 39.581 
Instructed Wvenhoe to oDen Gate 3 to 05m 
Wvenhoe mmirmed o p n  Gate 3 to 0.5m 
Nofth Pine: GB 39 570; BCC 39.575: Digital 39.576 

2:W North Pine: GB 39.570: BCC 39.571; ~ i g i a l  39.570 
2:30 Wvenhoe 87.51 
3:W Advised Police of expectation that Colleges will submerge between loam and 12 noon today. 
3:lO North Pine Digital 39.568 
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APPENDIX E ABRIDGED VERSION OF FLOOD CONTROL CENTRE LOG SHEETS 

MARCH 1999 Event 
NOTE: Only the major instructions and formal advim are listed in this Iq  -See the paper log for the full set of logged comments 

Date Time ActionlComment 

4:00 North Pine: GB 39.560: BCC 39.561; Digital 39.565 
5:00 Wvenhoe67.475 
522 North Pine Gate E shut at 5:15. Lake EL 39.581 
6:00 North Pine: GB 39.550: BCC 39.557; Digital 39.561 
7:00 Wvenhoe 67.460 
7:00 Somsrset 99.89. 2 regs at 50% 
730 North Pine: GB 39.550: BCC 39.557; Digital 39.560 
8:00 North Pine: GB 39.550: BCC 39.557; Digital 39.557 
9:00 Wvenhoe 67.47 
9:00 North Pine: GB 39.550: BCC 39.55: Oigital 39.556 
10:OO North Pine: GB 39.550; BCC 39.553; Digital 39.554 
11:OO North Pine: GB 39.550; BCC 39.552: Digital 39.552 
11:48 Insbuded North Pine to close gate 
12:OO Malcolm Lane - North Pine: dosed Gate 'C' at 11:45 
1200 North Pine: GB 39.550: BCC 39.550: Digital 39.551 
14:OO North Pine 39.55 
14:45 Faxed Wvenha, insbudions to omn Gate 3 fmm 0.5m to I .Om 
1500 Wvenhoemnfirmed open Gate 3tol.0m 
1500 Wvenhoe 67.50 
15:OO North Pine 39.55 
15:45 Requested SEQW to bring Cmsby 6752 River Sensor back on line ASAP 
16:OO North Pine 39.551 - anfirmad operation ceased 16:W 
16:OO Somerset 99.88 
17:OO Wvenhoe67.51 
17:17 Fax tom SEQW- Mt Crosby back in adion 
18:45 J.Tibaldi reported water 400mm below Colleges 
19:OO Wvenhoe 67.51 
20:OO Splityard 165.8 
21:OO Wvenhoe 67.53 
23:OO Wvenhoe67.53 

OBMar-99 t:00 Wvenhoe 67.54 
130 Splityard 165.80 
5:15 Wvenhoe 67.54 
7:00 Wvenhoe87.53 
8:00 Somerset 99.78. Regulator at 50% 
9:00 Wvenhoe 67.54 
11:OO Wvenhoe 67.55. SDlitvard 165.7 
13:OO Wvenhoe67.55; ~'pil&rd 165.1.lW28.45 
15:OO Wvenhoe 67.54. S p l i i d  165.7, TW28.45 

Somerset 99.74 
Wvsnhoe67.54 
Wvenhoe 67.56 
Wvenhoe 67.56 
Faxed Wvenhoe to open Gate 3to 1.5m 
Wvenhoe confirmed open Gate 3 to 1.5m 
Wvenhoa 67.57 
Wvenhoe 67.57 
Wvenhoe 67.57 
Wvenhoe 67.56 
Somerset 99.65 
Wvenhoa 67.55, Splityard 165.00 Femvale Bridge 300mm Higher than that remrded 1230 6 0  
3OOmm of water over O'Reilly's Weir 
Downloaded Savaaes Crossino - Flatened out 3.26111 - 
Wvenhoe 67 56. ipl:tyard 1650 
Wvenhoe 67.55. Spliiard 165.00 
J Rufflni @College's ~rnssjng - Approx 5un clearance lo lower part of WB Bridge sections 
Flow @ Crosby of 168curnecs - Appmx O.6m over @ Twin Wdges 
Somerset 99.61 
Unvenhoe 67.55 
Wvsnhoe 67.54 ~ ~ ~ ~ . .  . -  . 
J. Tibaidi @ \Mvenhoe. He read gauge board @ 67.57 -does not see how day shifl have remrded 67.5 
J Tibaldi advised W n h o e  level has been @ 67.53 - 67.54 for the last 24 hrs. 
300mm of water over O'Reillys W r .  Splityard 165.0 
Wvenhoe 67.57 
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APPENDIX E ABRIDGED VERSION OF FLOOD CONTROL CENTRE LOG SHEETS 

MARCH 1999 Event 
NOTE' Only h e  major insbudions and fonnai advice are listed in h i s  log - Sae the paper log for the full set of lagged commeim 

Date Time ActlonlComment 

WMer-99 O:W M n h o e  67.57 
2:00 M n h o e  67.57 
4:00 h n h o e  67.57 
6:00 Wvenhoe 67.54 
6:30 Splityard 165.60 
7:W Somerset 99.52 -No Rain 
6:W Wenhoe 67.54 
10.20 Wvenhoe 67.54. Splityard l&r 6 
12:15 Wvenhoe 67.54. Mt Crosby Weir 7.77mAHD 

Coi184eS Crossing 300mmfmm road surface in middle 
~ - 

12:45 ~is&rge @ ~ ' R i i l y s  31.5m-~13.6cumecl 
14:W Wvenhoe67.54. Splityard 162.2 
1500 Somerset 99.47 (Mnd affected) 
1545 No signal @MI Cmsby Wair gauge - requested SEQWB fix immediately 
16:OO Wvenhoe 67.57. Sptward 161.0 (15mm rain) 
18'00 Wvenhoe 67.59. Splityard 159.5 
19:50 Wvenhoe directed to open Gate 3 to 1.7m 
20100 Wvenhoe 67.59. Confirmed gate opened to 1.7m 
20:45 Splityard 1J8.4 
2200 Wenhoe 67.59 

09-Mar-89 0:Ml Wvenhoe 67.59, Spltyard 156.4 
3:W Wenhoe 67.56 
6:00 Wenhoe 67.51 
6:M Splityard 165.6 8 pumping 
7:Ml Somerset 99.38 - Hydm releasing 1170MI per day (13.54 w m m )  
6:W Wvenhoe 67.51 
8:20 S~litvard 165.00 - Hvdm omratinn 
9 30 &inhoe req.0ate.i to dobs G& 3 to 1 5m 
9'35 Confirmation from Wvenhw - Gale 3 &red to 1 5m 
11:W Wvenhoe 67.53. SDliiard 183.0 

TM 12:OO Somerset 99.35.9mm Rain overnight 
14:W Wvenhoe 67.53. Splityard 162.0 
1500 Somerset 99.33 
16:OO Somerset 99.32 
17:W Wvenhoe 67.52, Spltyard 161.6 
20:OO Wenhoe 67.52 
20 23 Faurd Wvsnhw di-p Gats 3 be opened to 1.7m 
2040 Wvenhoe adnssd Gale 3 openea to 1 7m @ 20 35 

10Mar-69 000 Wvenhw 67.52. SplitVard 161.2 
DR 6:00 hnhoe67.48 .  Splityard 165.60 Effaclive Lake Level67.455. Simulated Drawdm 67.458 

7:00 Somerset 99.24 
935 Wvenhoe 67.47 

Mr T Fenwick approved holding Somenet at wrrent level 8 allowing Hydm to draw it dovm - confirmation fax 
9:40 to follow 
9:47 Received fax from S E W  (G Grant) re closure of Somenet 
9:55 Fax sent to Somerset re diredion to close raaulators 
10 50 Somerset comirmed regulators daed - Fax io to1 ow 
10:50 QPF from BOM to 9:WThu (11lQl11999) = 2rnm 
11:17 Confirmation fax received hom Somerset 

AL 12:OO at 12:OO Wvenhoe Lake level 67.47: Splityard level 165.4 
College's Cmssing - Peter Myatt They have installed a temporary bendtmark @ Colleges 0.61m =m 

PA 12:50 underside of bridge dedc wrre$ly at 0.48111 maximum &might was O.Mm (0.0% below bridge deck) 
PA 15:lo Andrew Maughan - Wvenhoe 67.47(d,Aert67.44) 

QPF for 24h to 3pm Thu is less man 2mm rainfall for SomerseUIlVlvenhoa and le5s than 2mm rainfall for 
AL 16:30 North Pine catchmenb 

Wvennoe W L  67.45 @ 18:W (A Maughan) (dAlert67.40 (116640) @ 18:00), Splilyard W L  165.5 a1 
1730. Andrew took measurement at 0 Re l y s  We r @ 17:00 of O265m on lemporaly gauge board. a drop of 

AL 18:W 40mm sims last read.ng 0.305m @ 16:30 on 9/3/99. 
Adnsed that we may want Doug Gngg to take arother reading a( about2-3am on 11/3/99 if we see anMher 
dip in flow slm;lar to alps on 91399 8 101399. Andrew est;m&ed that W L  was about OO8m above weir orst 
@ 17:00. Alert #6569 at 17:OO approx 24 60 
CTF on w m n t  rat:ng a w e  would be 24.60-(24.0+0.08) = 052m red~don to levels in rating w m .  Need 
more data before s ~ c h  change to rabng &we is made 
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APPENDIX E ABRIDGED VERSION OF FLOOD CONTROL CENTRE LOG SHEETS 

MARCH 1999 Event 
NOTE: Only the major i n k d o n s  and f o w l  advice are listed in this log - Sse the paper log for the full set of logged mmmenls 

Date Time ActlonlComment 

Wvenhoe Dam W.L 67.44 (Doug Grigg). mked Doug to take another measurement of height at WReiily's 
AL . 21:W Wir. Hewill by to do it at23:W 

Doug Grigg rang re O'Reilly'a Weir - gauge board now reads 0.260m (prev 0.265111 at17:W). Also flow over 
O'Reilly's Weir cntst0.12m over the aest - this measurement made by a staff on the weir west - more 

DC 23:09 armrate than Andrew's meawremenl) - 
FCC to mntad Doug when mesurement required. Note: Sensor in FCC dropped O.lm - supports theory of 
p o w  surge. 

11-Mar-99 0:W Doug Grigg %hoe EL67.42~1, Spiltyard 165.2111 
KN 6:W Wvenhoe 67.40 (Don asked Doug Gfigg to visii WReiily Wir) 

7:W .Doug Gligg reported WReily's Weir gauge board reading of 0.25m, flwr depth over weir maasured at 0.10m 
7:45 Rob Timarsh repoct Somerset lake level reading at 6:Wam = 99.20 

David Gill SEQW rang. Wanled mnfiwation that Wvenhoe will be dosed off on Sunday 8 that Somerset 
830 wasdosed tm 

KN 9:W Wvenhoe lake level 67.39 
Discussed with Senior Flwd Duty Engineer that we will draw Wvenhoe dom below Full Supply Level to 

JR 9:W ammmodate tridde fmm Somersethydro 
DC 9:50 Splityard 164.7m - phone call 
KN 10:s QPF to 9am Fliday appmx 5mm 

SEQW. Spoke to David Gill requdng problems wim O'Rellly's Weir gauge osdllations be examined. Also 
JR l l : W  asked for a mnfirmation I d  at Mt Crosby 
JR 11:15 Mt Cmsby gauge BCC 7.81 and constant. BCC currently using'between 40W50 MUday 
JR 1130 7 day forecasts &&ad Pmsible +60rnm on Sunday. Radar mnfirms weather in the North. 
DT 12:OO Wvenhoe EL67.39 (Peter MyaU) 

PBter Myatt rang. Wwnhoi  EL 67.40. Spliiard EL 160.90, O'ReilYs W i r  95mm over a& at appmx 14:40 
Faxom Wvenhoe Dam shoving event log 
Wvenhoe EL 67.41 
Peter Myatt phoned. Level at Collegs's Crossing 0.5Bm on gauge board. 0.61111 below bddge, 130mm top of 
mad to water level in middle. 
Wvenhoe EL 67.41. Splityard EL 157.6 (Doug G*g) (dmid =7442ML, &mded 67.342mAHD) 
Wvenhoe EL 67.39. Splityard EL 157.6 (no change) (mmded 67.322) . 
Wvenhoe EL 67.30. Spliiard EL 165.7 
Peter Myatt phoned. Wvenhoe EL 67.28 
Peter Myatt - Wenhoe - requested lev6is at Splityard about 3tmas per day am, midday and pm. They will 
also check out WReilly's today. I have not asked for a College's Cmsring level at this stage, but ind i ied  we 
might ask for w e  if we get rain. 
Phoned Somerset. Lake Level 99.20 

AN 12 W Peter MyaU phoned. Wvennoe EL6729. Splltyard EL 163.2 
OC 12 27 Dav~d GIII SEOW rang rsq~esf'ng info on dose dorm on Sunday 
NA 15 00 Andrew Mawhan - Wvenhoe EL 67.28, mll read Wmnhoe and Sprhlard aoain at 18 00 

Colin ~ o c k e i  Pine Shire rang back - the preferable time for a release for them is Sunday 8 please provide a 
NA 15:20 minimum of three hours prior notice 

John Tibaldi rang from lpswich (home). Queried whether wnem downpour was affeding North Pine Dam 
NA 1850 (No) . .. . ~ ~ 

DC 1653 ka;g M. Lane. North Pine. Digital reading 39.602. Gauge board just over 39.60. 
Andrew Maughan rang. Wvenhoe EL 67.27. Spl:Ward Ck 1633m - Collepr, Crossing 0.49m on temp gauqe - .  

DC t8:W board 90mrigoing over MI Crosby Weir. 
NA 18:X) Wwnhoe event log fax recebed 
JR 21:W Wvenhoe Dam EL 67.26. Splityard Ck Dam 163.10 

13-Mar-99 0:10 Doug Grigg phoned. WwnhoeDam EL67.25, Splityard Ck Dam EL 163.10 
RD 6:W Doug Gn'gg phoned. Wvenhoe Dam EL67.22. Splityard Ck Dam EL 163.10 
PA 9:W Andrew Maughan. Wvenhoe Dam EL67.20 
PA 1230 Andrew Mauohan. Wvenhoe Dam EL67.191 @I l2:W. S~litvard EL 163.10. Adiusted level 67. . ~ . .  . 
TM 15:20 Andrew ~ay)nan. Wvenhoe Dam EL67.18 @-15:~. Spliard 163.10 @ 15.06 

Andrew Maughan. Wvenhoe Dam EL67.17 @ 18.W. Spl,tyaro 163.10, Mt Cmsby @78lm(dAlert@ 
7.80) 8 Colleges Crossing at 0.47117 on temporary gauge board ( d m  from 0.49 yesterday 8 1- under 

PA 18:OO - deck) 
PA 21:OO Doug Gligg Wvenhoe67.16. Splityard 162.6. Somerset report @ 6.Wam - W.19m 

14-Mar49 0:W Doug Gdgg. Wenhoe 67.15. Splityard 162.6. He will report again at 6am 
KN 6:W Doug Grigg. Wvenhoe 67.12, Splityard 162.6 
KN 650 Received fax of Wvenhoe Dam Event Log 

Don Cock has sent a fax to Rob Titrnarsh @ Somenet Dam requesting dosure of ail crest gates. Rob 
ntmarsh had rung -water level 99.19 steady. Power station generating 24 hours per day. Rob will ring again 

KN. DC 8:00 about Mpm. 
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APPENDIX E ABRIDGED VERSION OF FLOOD CONTROL CENTRE LOG SHEETS 

MARCH 1999 Event 
NOTE: Only lhe major insrmctions end folmal advica are listed in lhia log - See lhe paper log for the full set of logged mmmenh 

Date Time ActionlComment 

DC 9:W Wvenhoe EL67.10, Splityard 162.6 
KN 9:M Contirm fax horn Rob litmarsh regarding dosure of all c m t  g a l e  on Somenet Dam 
KN 10:W Malcolm Lane ohoned from North Pine Dam. Gauoe Board 39.60. BCC 39.603. Dbital39.605 - 
KN 10 30 QPF tor ~ o r t h  Pine. Somerset and M~lvenhm om; to 3prn Monday 
JR 10 45 D t m d  mlh Peter Allen the need to ponde baseflow f i r  final doaedown 
JR 12 W Mvenhm Dam EL67 09. SolWard 162 6 

Rang Power Station at Some&t Still releasing mntinuousiy (about 13.5 wmea) and will be until Somerret 
JR 1230 reachesEL 69.M) 
AL 14:00 . John Tibaldi rang. h n h o e  Dam EL67.085. Splityard Ck Dam EL 162.6 
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APPENDIX F 

REPRESENTATIVE CUMULATIVE RAINFALL AND IFD CURVES FOR 
MARCH 1999 EVENT 
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APPENDIX F- Cumulative Rainfalls & IFD Curves for March 1999 Event 

Somerset Catchment Rainfall Sensor 6775 - Stanley River at 
Peachester 

IFD Curves F o r S ~ n s o r 6 7 7 5  - Stanley R N e r a t  Peachortar 
72 H o u n  to  w e d  Mar J 00noao 1939 -, - CY 2 

Duration (mlnutcs: M and h o u n :  H )  
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APPENDIX F- Cumulative Rainfalls 81 IFD Cuwes for March 1999 Event 

Pine Catchment Rainfall Sensor 6760 - North Pine Dam 
Headwater 

IFD C ~ I Y e s F o r S e n s o r 6 7 6 O  - Norih Pine D a m  HaPdwatsr(A)  
72 H o u n  to ThU Her 4 00dODO 1993 

Durauon (mmutar: M and hours: H) 
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APPENDIX G 

CATCHMENT RAINFALLS FOR MARCH 1999 EVENT 
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APPENDIX G 
Sub-catchment 24 hour Total Rainfall for March 1999 Event 

Sub-Catchment 24hr Total Rainfall to 9:OOam 28/2/99 

Sub-catchment 24hr Total Rainfall to 9:OOam 1/3/99 
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APPENDIX G 
Sub-catchment 24 hour Total Rainfall for March 1999 Event 

Sub-catchment 24hr Total Rainfall to 9:OOam 2/3/99 
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APPENDIX G 
Sub-catchment 24 hour Total Rainfall for March 1999 Event 

LEGEND 
0 LOWER ORISWE 

UlDmE ORISWE 
17 UPPER BRiseW 
U sowimn 

BRRIER 
O r a m .  
0 PI* 

Sub-catchment 24hr Total Rainfall to 9:OOam 4/3/99 
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APPENDIX H 

INFLOW and OUTFLOW HYDROGRAPHS MARCH 1999 EVENT 
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APPENDIX I 

RECORD OF DUTY ENGINEERS and DATA COLLECTORS FOR 
FEBRUARY and MARCH 1999 EVENT 
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APPENDIX I 

-Don Cock 

-John Ruffini 
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INTRODUCTION 

Between 14 April 2009 and 8 July 2009, four separate flood events impacted on Wivenhoe, Somerset 
and North Pine dams. This report contains details o f  those events and is prepared in accordance with 
the requirements of the following Flood Operations Manuals: 

Manual of Operational Procedures for Flood Mitigation for Wivenhoe Dam and Somerset 
Dam, Revision No 6, December 2004. 

Manual of Operational Procedures for Flood Releasesfrom North Pine Dam, Revision No 4, 

September 2007. 

Section 2.9 of both of these Manuals requires the preparation of a suitable report at the completion 
of a flood event. The 'report shall contain details of the procedures used, the reasons therefore and 
otherpertinent information'. This document contains a combined report covering the four separate 

flood events across all three dams. 

11 P a g e  
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FLOOD EVENT SUMMARY 

A series of flood events occurred in South-East Queensland between 14 April 2009 and 8 July 2009. 

These events resulted in significant water releases (including gate operations) being required at 
Somerset and North Pine Dams. These water releases were necessary to prevent the dam 
overtopping and subsequent failure. All water releases were made in accordance with the Manuals 

of Flood Operations and the Water Supply Act 2008. Details of the flood events are as follows: 

The April Event was not strictly a flood event as defined by the Manual of Flood Operations as the 
event did not require mobiiisation o f  the Flood Operations Centre, even though Somerset Dam 

attained Full Supply Level. This event was treated as an operational release on the basis that the 

catchment rainfall was just sufficient to fill the reservoir and there was no significant corresponding 
inflow into Wivenhoe Dam. This event is mentioned as it contributed to the elevated lake levels for 

the later events. 

EVENT DATES 

April Event (14 April t o  17 April 2009) 

May Event (19 May to 22 May 2009) 

Early June Event (4 June 2009) 

Late June Event (22 June to 8 July 2009) 

The May Event was the most significant in terms o f  releases from the dams. This event resulted in 

the full mobilization of the Flood Operations Centre and both Somerset Dam and North Pine Dam. 

DAMS REQUIRING FLOOD RELEASES 

Somerset Dam 

North Pine Dam and Somerset Dam 

North Pine Dam 

North Pine Dam 

The Early June Event was as a result of base-flow into North Pine Dam causing the lake level t o  

exceed gate trigger level. The Flood Operations Centre and North Pine Dam were mobilized for this 

drainage activity. 

The Late June Event involved the mobilization of the Flood Operations Centre and North Pine Dam. 

This event featured a trial drainage release involving the use of the cone valves to minirnise as much 

as possible adverse impacts on both fish and the closure of downstream crossings. The event was 
relatively small in nature and slightly higher rainfalls would have necessitated operation of the radial 

gates to protect the structural safety of the dam. 
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MOBILISATION AND STAFFING DETAILS 

3.1 April Event (1 4 April to 17 April 2009) 

Heavy rain in the catchment on the 14 April 2009 caused Somerset Dam to attain i t s  full supply level. 
The event did not require mobilization of the Flood Operations Centre or dam staff because 
significant rises above the Somerset Dam Full Supply Level did not eventuate. This event was 

treated as an operational release on the basis that the catchment rainfall was just sufficient to fill the 
reservoir and there was no significant corresponding inflow into Wivenhoe Dam. 

3.2 May Event (19 May to 22 May 2009) 

Heavy rain started falling over the catchments ofthe dams on the afternoon of 19 May 2009. The 
catchments of the dams had a low antecedent moisture store and there was a sizable storage deficit 

in ail three dams prior to the onset of the event. As a consequence runoff did not commence until 

the afternoon of Wednesday 20" May 2009. 

The SunWater Flood Response Team was formally mobilized on 20 May 2009 at 09:OO. 

Heavy rain continued throughout 20 May 2009 and into 21  May 2009. The Duty Flood Operations 

Engineer monitored the event by downloading data through FLOODPC from his home during the 
evening of the 19 May 2009. Rainfall and river heights were then monitored continuously 
throughout the day from around 09:00 on the 20 May 2009 in the Flood Operations Centre. 

The Duty Flood Operations Engineer advised Seqwater at 21:OO on 19 May 2009 that flood 

operations were likely at Somerset Dam and North Pine Dam sometime late on the following day. 
The ~am'Supervisors were then placed upon high alert, but formal mobilisation was delayed until 

gate operations were expected. 

Once mobilized, the following staffing arrangements applied: 

a) Duty Flood Operations Engineers: Two Duty Engineers were on duty until midnight on 20 
May 2009 when this role reverted to the use of a single Duty Engineer. Shifts then reverted 

t o  a single Duty Engineer until the end of the event. 

b) Data Collectors: A team of three Data Collectors were mobilised to the Flood Operations 
Centre on the morning of 20 May 2009. Subsequent Data Collectors were then mobilized in 

groups of three and then two for the remainder of the event. 

c) Seqwater Dam Operators: Operators were formally mobilized during the early phase of the 
event. As noted above, Dam Supervisors were placed upon alert during the early phases of 

the event. Formal mobilization of the dam operators took place on 20 May 2009, when gate 
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operations were considered likely. Two Dam Operations staff remained on duty a t  each dam 
for the duration of the event. 

The event was declared over at 17:30 hours on Friday 22 May 2009. At this stage it was considered 
that furthersignificant runoff into the storages was unlikely and the probability of further operation 
of the gates at each of the dams was low. Following this declaration, monitoring of the dams and the 
continuing weather situation reverted to the Duty Flood Operations Engineer on close call. 

3.3 Early June Event (4 June 2009) 

The Flood Operations Centre was mobilized at 08:30 am on 4 June 2009. Although light rainfall had 
occurred over the catchment of North Pine Dam on the proceeding night, the lake levels in the 
resewoir exceeded gate trigger levels due to continued base flows from the May event. This event 
was effectively a drainage activity to return the lake level back t o  Full Supply Level. The Flood 
Operations Centre was staffed by a Duty Engineer and two Data Collectors for the duration of the 

event. 

The event was declared over at 19:OO on 4June 2009. Foilowing this declaration, monitoringofthe 
dams and the continuing weather situation reverted to the Duty Flood Operations Engineer on close 

call. 

Two Dam Operations staff remained on duty at North Pine Dam for the duration of the event. 

3.4 Late June Event (22 June to 8 J ly 2009) '3 <. . 

The Flood Operations Centre was mobilized at 09:OO on 22 June 2009 in response to moderate to 
heavy rainfall over the catchments of the Stanley River and North Pine River. 

Four shifts were effectively conducted during this event which lasted until 21:30 on 23 June 21309. 
The Flood Operations Centre was staffed by a Duty Engineer and two Data Collectors for the duration 

of the event. 

The event was declared over at 21:30 on 23 June 2009. Following this declaration, monitoring of the 
dams and the continuing weather situation reverted to the Duty Flood Operations Engineer on close 

call. 

Two Dam Operations staff remained on duty at North Pine Dam for the duration of the event. 

Further drain down of North Pine Dam was undertaken using the cone valves to minimise as much as 
possible adverse impacts on both fish and the closure of downstream crossings. The Flood 
Operations Centre was not mobilised for these releases as no rain was forecast in the catchment and 

dam inflows were minimal. 

4 I P a g e  

SOQ.002.001.0791



4 EVENT RAINFALL 

A summary of the average catchment rainfall for each event is contained in the table below. 

The table above shows that the May Event was significant, with the remaining events being relatively 
minor. Event Magnitude is further discussed in Section 4.2 below. 

4.1 Rainfall Forecasts 

AVERAGE CATCHMENT 
RAINFALL 

(mm) 
45 
88 

157 
114 

175 
336 

6 

10 

18 

26 
43 
72 

EVENT DATES 

April Event 

May Event 

Early June Event 

Late June Event 

The Bureau of Meteorology provides Seqwater with Quantitative Precipitation Forecasts on a twice 
daily basis. This forecast provides an estimate of the likely rainfall within the next 24 hour period. 
These forecasts proved useful in encouraging a state of alert prior to each event. Seqwater intends 

t o  continue with this service. 

CATCHMENT 

Wivenhoe Dam 
Somerset Dam 
North Pine Dam 

Wivenhoe Dam 
Somerset Dam 
North Pine Dam 
Wivenhoe Dam 
Somerset Dam 
North Pine Dam 

Wivenhoe Dam 
Somerset Dam 
North Pine Dam 

The Flood Response Team also subscribes to the SILO Meteogram medium duration forecast (up t o  
seven days) service. Four day outlooks are also available via the Water and the Land site on the 
Bureau of Meteorology webpage. These services were also useful in raising the state of alert prior t o  
the event. 

4.2 Event Magnitude 

As shown in the table above, the rainfall in the April and May events is significantly higher in all three 

catchments than the Early and Late June events. 
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Only the April and May 2009 events were significant rainfall events in the North Pine catchment. 
The graph below shows that the April event was about 1 in 5 AEP for a duration of 18 to 24 hours. 
The May event was more significant just exceeding the 1 in 20 AEP for a 48 hour duration storm. 

North Pine Dam I 

Similar to North Pine the May event in the Somerset catchment was statistically more significant 
than any of the other events. However, the rainfall in both the April and May events was below a 1 

in 5 AEP for all durations. 

r-- - -  7 

1 Somerset Dam 1 
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The rainfall in the Wivenhoe catchment during all four events is not considered to be statistically 

1 significant. 
i 3 
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5 INFLOW AND WATER RELEASE DETAILS 

The tables below summarise dam inflows, dam outflows and water levels for each event. 

APRIL EVENT 

MAY EVENT 

Inflow Volume (ML) 

Release (ML) 

Peak Outflow (m3/s) - 
Peak Water Level (mAHD) 

Inflow Volume (ML) 

Release (ML) 

Peak Outflow (m3/s) 

Peak Water Level (mAHD) 

EARLY JUNE EVENT 

The following graphs show the behaviour of the storages over the duration o f  the four events. 

Wivenhoe Dam 

101200 

0 

0 

59.04 

Somerset Dam 

74900 

78300 

276 

99.06 

inflow Volume (ML) 

Release (ML) 

Peak Oufflow (m3/s) 

Peak Water Level (mAHD) 

LATE JUNE WENT 

North Pine Dam - 
45200 

0 

0 

36.61 

Somerset Dam 

111200 

87400 

875 

99.68 

Inflow Volume (ML) 

Release (ML) 

Peak Outflow (m3/s) 

Peak Water Level (mAHD) 

Somerset Dam 

Nil significant 

Nil significant 

Nil significant 

Wivenhoe Dam 

302600 

0 

0 

62.54 

Somerset Dam 

Nil significant 

Nil significant 

67 

98.32 

North Pine Dam 

84400 

26000 

336 

39.90 

Wivenhoe Dam 

Nil significant 

Nil significant 

Nil significant 
- 

North Pine Dam 

Nilsignificant 

3630 

65 

39.68 

Wivenhoe Dam 

Nil significant 

Nil significant 

Nil significant 
- 

North Pine Dam 

11200 

11900 

105 

39.78 
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Somerset Dam 

. . .  

99.4 - - - 

~. 

- ~ "  .. . . . . . . . - . ., 

~~ -. . . 
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I Wivenhoe Dam 

The events were relatively minor at Somerset and Wivenhoe Dams; however the May Event was 
quite significant a t  North Pine Dam being one of the biggest events experienced since construction 

was completed. In terms of classification o f  the flood magnitude for the May Event, the Bureau of 
Meteorology assessed the flood flows in the Stanley River as 'Minof and those in the Bremer River 
and Warrill Creek as "Moderate". No classification is available for the Pine River as this catchment is 

categorized as a flash flood situation. All other streams were categorized as below minor flood 

levels. 

Maximum gate openings were in accordance with the Manuals of Flood operations. A summary of 
the gate openings for the significant May Event are contained in the table below: 
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North Pine Gate Openings 
Dam 

B C D E 
North Lake 

Calendar Time A Pine Levels 
Discharge (m 

AHD) 
2015109 1200 0 0 0 0 0 0 39.638 
2015109 18:OO 0 0 ' I 0 0 16 39.733 
2015109 19:OO 0 ' 0 I 0 1 32 39.81 4 
2015109 2O:OO 1 I 1 1 1 81 39.879 
2015109 21:OO 1 1 2 1 2 129 39.928 
2015109 2200 2 1 2 1 2 154 39.965 
2015109 23:OO 2 2 3 2 2 230 39.986 
2115109 0:OO 2 2 3 2 3 256 39.994 
2115109 1:OO 2 2 3 2 3 256 39.994 
2115109 2:OO 3 3 3 3 3 3 3 9  39.983 
2115109 300 3 3 3 3 3 336 39.961 
2115109 400 3 3 3 3 3 335 39.936 
2115109 5:OO 3 3 3 2 3 308 39.910 
2115109 6:OO 3 2 3 2 3 282 39.885 
2115109 200 3 2 3 2 3 281 39.860 
2115109 8:OO 2 2 3 2 3 254 39.835 
2115109 9:OO 2 2 2 2 2 202 39.815 
2115109 10:OO 2 1 2 2 2 177 39.801 
2115109 11:OO 2 1 2 1 2 153 39.789 
21/5/09 1200 1 1 2 I 2 129 39.781 
2115109 13:OO I 1 2 1 2 129 39.772 
2115109 1400 1 1 2 1 1 105 39.765 
2115109 15:OO 1 I 2 1 1 105 39.758 
2115109 16:OO 1 1 2. 1 1 104 39.750 
2115109 1200 1 1 I 1 1 80 39.744 
2115109 18:OO 1 1 1 1 I 80 39.738 
2115109 19:OO 1 1 1 I 1 80 39.732 
2115109 20:OO 1 1 1 I 1 80 39.725 
2115109 21:OO 1 1 1 1 1 80 39.717 
2115109 22:OO I 1 1 1 1 80 39.709 
2115109 2300 I 1 1 I 1 80 39.700 
2215109 0:OO I 1 I 1 ' I 80 39.691 
22/5/09 It00 2 I 2 2 2 1 76 39.674 
22/5/09 2:OO 2 1 2 2 2 176 39.648 
2215109 3:OO 2 '1 2 2 2 175 39.623 
2215109 4:OO 1 I 2 1 2 127 39.601 
22/5/09 5:OO 1 1 1 1 1 80 39.586 
2215109 6:OO 1 1 1 1 1 80 39.575 
22/5/09 7:OO 1 1 1 I 1 80 39.564 
22/5/09 890 1 1 I I 1 80 39.653 
2215109 990 1 1 1 1 I 60 39.542 
2215109 10:OO 1 1 1 1 I 79 39.530 
2215109 11:OO I I 1 1 1 79 39.518 
2215109 12:OO 0 0 1 0 1 32 39.51 1 
22/5/09 1300 0 0 1 0 1 32 39.507 
22/5/09 1400 0 0 I 0 1 32 39.503 
22/5/08 15:OO 0 0 0 0 0 0 39.501 

-j 
No issues, including equipment or infrastructure issues were encountered during the flood 

-1 
i 

operations across all four events. 
1" 
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6 PERFORMANCE OF THE DATA COLLECTION 
SYSTEM 

A range of data systems was used by the Flood ResponseTeam during these events. These data 

systems were: 

= Seqwater ALERT rainfall and river height network 

The Department of Environment and Resource Management's Hydromet Telephone 

Telemetry System 
Bureau of Meteorology Weather Radar Imagery 

Bureau of Meteorology Weather Forecasts and Warnings 
Bureau of Meteorology Quantitative Precipitation Forecasts 
Manually Observed Storage Levels 

The Seqwater ALERT Network is the primary source of data used by the Flood Response Team. The 
network consists of 7 1  rainfall sensors and 58 river height sensors spread throughout the Pine River 
and Brisbane River catchments. The general performance of the network over the events is 

summarised in the table below. 

As can be seen from the percentage available, the back-up rain and riversensor groups are lower 

than desirable. A percentage available of in excess o f  85 percent is regarded as the target for 
normal operation, provided that the unavailable sites are not congregated in  a specific part o f  the 

network. However, it should be noted that the majority of the main rain sensors that were out o f  
action were located downstream of the dams and so this was not regarded as crucial. 

Sensor Group 

Main Rain 

Main River 

Back-up Rain 

Back-up River 

~ i l  of the critical sites or key locations have fuil back-up in the network, with only one site (Lyons 
Bridge) not having either the main or back-up sensor operational during the events. Overall the 

performance of the system was judged acceptable. I t  should be noted however that Seqwater are 
committed to the improvement of the system and have recently appointed two fuil time 

Hydrographers to support this objective. Accordingly it is expected that the performance of the data 

collection system will show further improvement in the short term. 

No of Sensors 

60 

45 

11 

13 

The Department of Environment and Resource Management's Hydromet Telephone Telemetry 

System was used to check data being received by the ALERT network. In particular, the stations 

located in the Upper Brisbane River were checked. These sites include: 

Overall Sensor Availability (%) 

85 

7 1  

82 

69 

Cooyar Creek at Dam Site 
= Emu Creek at Boat Mountain 
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i t  

= Brisbane River at GregorsCreek 3 
. n 

The data was found to be consistent. The Flood Operations Centre also received the weather radar 
images from the Bureau of Meteorology for the entire duration of the event from the Bureau's web 

page on the internet. These images again proved to be very useful in understanding the 

development and movement of the weather system. 
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7 PERFORMANCE OF FLOOD MODELS 

The Real Time Flood Models generally performed satisfactorily over the flood events. The data 

collection module Flood-COL performed well throughout the event and the data analysis module also 
provided useful outcomes. However the following issues should be noted. These issues will be 
further considered by the Expert Panel currently reviewing the Flood Models prior t o  their expect 

upgrade in 2010. 

In orderto minimise road;losures and associated impacts on the urban population 

downstream o f  the dams, some gate operations undertaken were different to those 
contained in the standard gate operation spreadsheets. These spreadsheets do not account 
for flood objectives associated with minimising impacts on urban populations downstream of 

the dams. Accordingly the flood operations team needed t o  modify the standard 

spreadsheets to properly model dam outflows. 

The quality of the calibration of the runoff-routing models was varied, with the South Pine 
River at Drapers Crossing, Lockyer Creek at Heiidon and the Bremer River at Adams Bridge 

providing good fits with both peak flows and overall shape of the hydrograph. The other 
models and especially those situated above the dams provided an adequate calibration, with 
the volume of runoff matching well, but some differences in the shape of the hydrographs. 

This was probably related to the representation o f  rainfall within certain parts of the 

catchments in question. 

Due to the unreliability of the data recorded at Woodford, the derived Somerset Dam inflows 
contained a large amount of uncertainty. This was overcome to some extent by running a 

range of scenarios to provide upper and lower bound estimates. 
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8 COMMUNICATIONS 

No issues were encountered with communications during the events and the communications 
systems performed satisfactorily. Notification of mobilisation was by phone, whilst flood advice 
issued by the Flood Operations Centre was by facsimile. 

As a precaution, the two way radio was tested to ensure communication with both Somerset Dam 
and North Pine Dam. A satellite telephone is also available a t  Somerset Dam. 

Communications with Emergency Response Agencies over the course of the events was undertaken 
in accordance with the Dam Emergency Action Plans. All communications worked well, particuiarly 
in terms of coordinating road closures. Follow-up meetings have been held with all agencies since 
the events to allow procedures t o  be reviewed and where necessary improved for future events. 
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FLOOD MANAGEMENT STRATEGIES 

9.1 Wivenhoe and Somerset Dams 

No gate operations were required (or at any time appeared likely) for Wivenhoe Dam during the 
flood events and accordingly the primary strategy was to ensure that the Somerset Dam Fuil Supply 

level was not excessively exceeded. . 

The situation was encountered where Somerset Dam was rising and above full supply level, with no 

significant inflows into Wivenhoe Dam. Although a low risk, this scenario is not fully considered in 
the current Manuals of Flood Operation and will be the subject o f  further discussion with the Dam I! 
Safety Regulator prior to the next revision of the Manuals due in September 2009. I 
9.2 North Pine Dam 

Because of the relatively small nature of these events, the following strategies were employed in the 

operation of North Pine Dam during the course of the events. 

When the dam level was rising and significant rain was forecast or the dam level exceeded 
39.75 metres, North Pine Dam was operated strictly in accordance with the standard table of 

gate operations contained in the Manual of Flood Operations. 

When the dam level was failing, consideration was given to the objective in the Manual of 
Flood Operations associated with minimising the impact to urban populations downstream 

o f  the dam. To support this objective, the drain down time of the dam was increased by 

extending the time of single increment gate openings (see Section 5).  The benefits o f  this 

strategy were two fold as follows: 

o The closing o f  Young's Crossing Road was minimised. 
o The adverse impacts on the fish population in  the dam caused by gate operations 

was minimised. 

When no significant rain was forecast and the dam level was below 39.75 metres, use of the 

cone valves in preference to the gates was maxirnised within a flow that would not adversely 
impact on public roads downstream of the dam. The reason for thiswas to minimise the 

adverse impacts on both urban populations downstream of the dam and the fish population 

in the dam that is caused by gate operations. 

Again, the strategies and scenarios described above are not fully considered in the current Manual of 
Flood Operation and will be the subject of further discussion with the Dam Safety Regulator prior to 

the next revision of the Manuals due in September 2009. 
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I 0  IMPACT OF DAM OPERATIONS 

10.1 Wivenhoe and Somerset Dams 

Because no gate operations were required for Wivenhoe Dam during the flood events, no significant 
impacts downstream o f  the dams occurred as a result of flood operations. A number of dead fish 

were observed downstream of Somerset Dam following flood releases; however it is yet to be 
determined whether these were fish from the dam or fish swimming upstream from Wivenhoe Dam. 

This issue is the subject of a separate investigation project currently being undertaken by Seqwater. 

10.2 North Pine Dam 

On the North Pine River, Young's Crossing was saved from extended periods of inundation by the 

presence of North Pine Dam. Some closing of the road was unavoidable, however as discussed in the 

previous section, the release strategy adopted minimised road closure times. 

A number o f  dead fish were discovered as a result of gate operations and this matter is currently the 
subject of a separate investigation and report. Seqwater minimised adverse impacts on fish by 
reducing as much as possible the gate operation times and also by maximising the use of the cone 

valves for water releases. However the structural safety of the dam must always be the primary 
consideration during flood events as the failure of North Pine Dam would be catastrophic both in 

terms of loss of life and property and infrastructure damage. 

In relation to the fish impacts, Seqwater conducted extensive fish recovery operations following each 
event. These operations will continue into the future t o  support the objective o f  minimising fish 

impacts from flood releases. 
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I. Guidance on the assessment of 
flood damages 

1 .I  introduction 

The impact of flooding on communities is extensive. i t  typically includes damage to property, 
community infrastructure, the local economy and the environment, and causes individual and 
community distress and hardship. 

The purpose of this bulletin is to assist applicants to the Regional Flood Mitigation Program to 
assess tangible flood damages [i.e. those that can be estimated in dollars). The focus is on how 
to estimate the value of potential! physical damage caused to property and infrastructure 
exposed to flood inundation within an urban environment. Tine common methods and 
approaches adopted for estimating flood damages, and the conversion of those estimates to an 
average annual damage figure necessary for cost/benefit calculations, are explained. 

This guidance is consistent with that in broadly accepted methods, including those described in 
Report 73 of the SCARM Series, Hoodplain Monogemeniin ~ustru l i iu-~est~roci ice Prli7ciples 
ondGuiiJe/nes(CSlRO Publishinq 2000) 

1.2 Types of flood damage 

Damage incurred as a result of significant flood events is broadly classified as follows: 

Tangible damages-those that can be estimated directly in dollars. 

Intangible damages-those that cannot be assessed in doilar terms. 

The subject of this bulletin is tongibledomage,: which can be further classified as eithcr d i ec t  
orindirect (See figure 1.) 

Figure I : Types of flood damage 
i 

Financial 9- . Costs can be . increased ieveli of 
esrimated in  insecurity depression, 
doilari maritai stress, e t c  

General inconvenience 
in post-flood phase 

(-=A, f & s l l  Structural 

/ . ini:oi . Non-provision Immediate Cantents of  External items, .Cleaning and 
proauction or of public removal of flood main buildings e.g, vehiclei repair o f  
revenue i e ~ i c e ~  debris and Contents of buiidings 

Reduced  wages discarded items outbuildings, 
E x t r a  sheds / expenditure 1 

i. ?otential damages are discussed further in section 1.3. 
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Tangible damages are those that  can be readily measured in monetary terms. Damage t o  
buildings and contents is considered tangib/ebecause i t  can be quantified in terms of 
replacement or restoration cost. Other damage-such as emotional trauma or loss of life-is 
considered lniangiMebecause it cannot be readily expressed in monetary terms. 

I l l iectdomagesare those that occur immediately and as a direct result o f  exposure to flood 
inundation.They inc!ude damage to both community infrastructure and private property. 

lnd/recrdamagesoccur as a consequence of direct f ood  impacts. They include reduced 
economic activity and individual financial hardship, as well as adverse impacts on the social 
well-being of a community, and encompass disruptive impacts, including lost trading time and 
loss of market demand for products. 

1.3 Actual and potential damages 

The consideration ofpoienba/versus ociuu!damages presents 3 further complication. Typically, 
as part of supporting investigations for floodplain management or flood risk reduction 
nieasures, damages likely t o  occur as a result of a given flood are assessed, and particular 
assumptions are made about what structures and possessions will be affected. Generally, the 
worst-case assumption is that nothing can or will be done t o  remove susceptible valuables from 
the area facing inundation. However, significant reductions in potential damages can be 
achieved by relocating movable possessions t o  flood-free areas, where warning times are 
sufficient [and the affected population is 'flood aware'). 

When estimating potential flood damages, consider including a reduction based on the possible 
efforts of residents and volunteers ahead of the flood. Factors such as the warniiig time, access 
to flood free refuges and the flood readiness of the community at risk must be taken into 
account 

Figure 2 :The relationship between actual and potential damages 

i 7 

0 0 .  
0  10 20 30 40 50 60 70 80 

Warning time (hours) 

Reproducedfiom Wctorion Dep~1tmentof~lot~iolReso111~es0ndin~~ronn~ent2OO~ Rapid Appraisal Method IRAMI for Floodplain 

Management, pr~poiedbyR~odStu1gesond4~~~cioies Melbotirne. 
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As noted eariier, the focus of this bulletin is on the estimaiion of fongibledirecfand indirecr 
potentiiildamogesto private and public infrastructiire. Whiie not exhaustive, such an 
assessment is a useful indicator of the level of economic impact. 

(It is intended that the assessment of social and environmental impacts will be detailed in otner 
bulletins.) 

1.4 Approaches t o  flood impact assessment 

There are a number of approaches that can be used to estimate tangible flood damages. In 
decreasing order of accuracy they are: 

1. Survey of individual properties by a loss assessor to determine potential damages. 

2. Application of stage-damage curves to assess potential damages. 

3. Adoption of an average damage amount per building 

It is important to adopt an assessment approach that is appropriate for both the level of flood 
risk and the quality of flood hazard information. 

The stage-damage curves provided in this bulletin are suitable for use by applicants under the 
Regional Flood Mitigation Program. However, i t  is strongly recommended that, where possible, 
local authorities develop their own data. 
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Estimating damages to residential 
and commercial properties 
The relationship between the level of inundation by floodwaters and the resulting damage to 
residential and commercial property is influenced by the value of the building structure, the 
value o f  its contents, and the susceptibility of each to damage. 

In addition, the !ocal velociv o f  floodwaters, in combination with their depth, can result in 
significant structural damage to a building if the forces exceed the capacity of  the structure to 
withstand them. 

2.1 Stage-damage relationships 

The damage t o  residential properties and household contents can be assessed using 
stage-damage curves, which describe the relationship between levels of inundation and 
damage incurred. Surveyed damage estimates for a range o f  flood levels are essential to their 
production. 

Where velocities are considered high enough t o  demolish a structure, the replacement value of 
the structure and contents should be adopted. Such magnitudes o f  velocity are usually 
experienced only in extreme flood events-that is, floods o f  a magnitude greater than a 
100-year average recurrence interval 1100-year ARI). 

I t  is strongly recommended, where possible, t o  develop stage-damage curves that represent 
local conditions and the types of buildings present. Where this is not possible because locally 
specific data does not  exist, use available stage-damage curves produced as a result of previous 
flood damage studies. 

The Department of Natural Resources and Mines recommends adopting the stage-damage 
curves developed for ANUFLOOD2. The curves for this flood damage model were developed for a 
range o f  building types and sizes, and include those that represent: 

* residential buildings for a range o f  property sizes 

commercial buildings for a range of sizes and contents. 

2.2 Estimating levels o f  inundation for  affected properties 

Property inundation levels are calculated using information on ground heights, flood heights 
and property floor levels. 

* Ground heights can be measured by a range of survey techniques and are also required 
for numerical flood modelling exercises (eg. a flood study). Where this information is not 
available from flood modelling studies, estimates of ground neights may be made from 
sources such as topographic maps, sewerage plans and building approvals. 

Rood heights are predicted either by numerical flood modelling or from flood extent 
maps o f  previous flood events. 

e Roor levels can be estimated from building approval records or by traditional survey 
techniques. Less accurate kerbside estimation techniques can also be used, which involve 
estimating floor heights above ground levels rather than the survey o f  actual levels. The 
level of over-floor inundation is the difference between ?he flood height and the floor 
height at  each property. 

Indirect damages 1e.g. clean-up costs) for residential and commercial properties are difficult to 
estimate and are commonly assessed as a proportion o f  direct damages. 

2. A computer model idiveiopcd by AVU) designed ta assess flood damages to urban buildings. 

SOQ.002.001.0811



2.3 Estimating flood damages 

The following steps are involved in estimating flood damages: 

1,  Identihi flood-affected properties and the likely height of inundation. 

2. Select appropriate staqe-damaqe curves for determininq potential direct damages. 

3. Apply stage-damage curves to estimate potential direct daniages from flooding. 

4. Estimate indirect losses. 

5. Calculate total [direct and indirect) damages. 

2.3.1 Step 1 

Flood hazard mapping exercises predict the extent and depth of iioodwaters for varying leveis 
of flood severity, These flood maps provide the information on location of affected buildings, 
ground levels, flood levels and flow velocities required to calclilate a damage estimate. 

To use the stage-damage curves in later steps, an estimate most bc made of the height of 
inundation [above floor level) at each of the affected properties. 

2.3.2 Step 2 

The stage-damage curves provided in this bulletin are separated into residential and 
commercial categories. 

Three residential curves have been developed to cover the range of house sizes (small, mediiim 
and large), (See table 1 for further illustration.) 

The size categories are as follows: 

Small house: < 8Gm2 and/or 1-2 bedrooms 

Medium house: 80-140mz and/or 3 bedrooms 

Large house: > 14Gm2 andlor 3+ bedrooms 

Table 1: Stage-damage relationships for residential properties 

I Large house ($1 1 

Reproducediiom Cmfre forResoorceandin~ionm~n~0/5t~JiPs/Ai/irro~on NotionolUnivirstpj 1992. ANUFLOOD: A Field Guide, 
prepoicdhyOl Smith andhtA. Greeiiowai: Conberm 
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To account for different building sizes and the varying value o f  any contents, there are several 
categories of commercial stage-damage curves [see table 2). First, there are three size 
categories for  commercial properties: 

Small property: < 186 m2 

Medium property: 186-650 m2 

brge propertf: > 650 mZ 

Within each commercial property size category there are classes to  account for the value of any 
contents and how easily they are damaged by floodwaters. They range from one to  five in 
increasing value o f  potential damage. (See figure 3 for guidance on  the selection o f  an 
appropriate value class Car commercial property contents.) 

fiurnple 

Property: Jim's Hardware Store 

Floor area: 250 m' 

Contentz: hardware sirpplies 

In this example o f t h e  selection o f  an appropriate commercial stage-damage curve, the floor 
area is greater than 186m2, therefore a medium-sized commercial property curve with value 
class 2 contents [see table 2) should be selected. 
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Figure 4: Critical depth-velocity relationship 

keProdUCCd~o~thpNew50/ifh WolczGov~rnmentZOoi. Floodplain ~ a E n t  Manual: the management  of flood liable land, 
Sydney 

Figure 5: Residential stage-damage curve for a medium-sized house 
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Entering this graph on the horizontal axis (height of inundation), a vertical iine is drawn t o  the 
curve. The value displayed on the y-intercept is the potential damage. 
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As some residential properties may be raised, with storage provided underneath for items such 
as mowers and washing machines, ailowances can be made for damage caused to these items. 
ANUFLOOD has a maximum under-house damage allowance of $1225. Where the flood height 
is lower than the habitable floor height, a proportion of this allowance can be included in the 
damage estimate: 

Inundation above ground level 
Damage = X Maxi luuin under-house damages 

Habitable floor height above ground 

The total damage for a residential property is the sum of under-house damages and internal 
damage estimates for over-floor flooding (generated from stage-damage curves), plus 
structural damage, if applicable. 

An example o f  this process is provided below: 

Property: 3-bedroom residential 

Flood height: 26.5 m 

Ground level: 24.95 m 

First floor height: 0.8 m above ground level 

Velocity of flow: 0.65 m/s 

Depth of over-floor inundation 

= 26.5m - 24.95111 - 0.8 m 

= 0.75 m 

Check for structural failure 

Depth x Velocity 

= 0.75 x 0.65 

= 0.49 

Therefore, structural failure is not likely. [Refer figure 4.1 

Calculate under-house damages 

Flood height - ground height is greater than first floor level 

Therefore, damage is  the allowable maximum of $1225. 

itage-damage curve estimate 

Inundation above floor = 0.75 rn 

'Therefore, damage = $14 747* 
/"/nt~ipo/o;?di/o,n ,$@re a R?s~~eentio/sog~-dom~ge cum fo~n~~d,itn-it>edho~~i~j 

Calculate total damages 

Total damage = under-house damage + stage damage 

= $1225 + $14 747 

= $15 972 

These calculations are tlien repeated for each affected property 
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Once an assessment of the potential direct damages to exposed properties has been made, 
indirect damages are estimated. Commonly, for residential and commercial properties, indirect 
damages are estimated as a percentage of direct damage. 

The following percentages are recommended i n  the ANUFLOOD njodel: 

Indirect residential damages = 15% of direct residential damages 

Indirect commercial damages = 55% of direct commercial damages 

2.3.5 Step 5 

The total damage cost is the sum of all direct and indirect damages. 

Total damages =direct damages + indirect damagcs 
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3. Estimating damage to other 
infrastructure 
Other than privately owned property, there are a number of assets that may be exposed to 
flood damage. For example, direct and indirect damages may be caused to: 

= roads and transport infrastructure 

parks and recreational facilities 

hospitais, schools, police and fire stations, and other government buildings 

water, sewerage and drainage systems 

conimunications networks. 

Traditionally, most o f  these assets were publiciy owned; however, the increasing trend towards 
privatisation of services (e.g. communications) has influenced the costing methodology used to 
assess damages. This issue wiii be discussed further in this section. 

3.1 Direct damages 
Commonly, the repair and replacement of roads and bridges is the largest component of 
damages to pubiic assets. The amount of damage caused is a result of flood-related factors and 
the ability of the road to withstand flood conditions. Relevant factors include both the initial 
repair costs incurred after a flood event and the possibility of a significant reduction in the 
overail life of the road surface. 

Annuai maintenance expenditure figures and other documented historical costs can be used to 
develop locally specific damage costs. Where this information is not availabie, data from other 
studies may be used. See table 3 below. 

Table 3: Unit damages for mads and bridges (per kilometre of road inundated) 

Rzpioducedfrom the i/icto,iirn Depo i tm~nto fNot~ i~ lRe~o~1~~.~ondEn~~i0nm~nt2000.  Rapid Appraisal Method (RAM] for 
Floodplain Management, preparedbyRPodSt~ii~eisondAso~iofes, Melbourne. 

l n i t ~a l  
road 

repair 
($1 

Subsequent 
accelarated 

deterioration of 
roads 
($1 

Initial bridge 
repair and 
subsequent 
increased 

maintenance 
Iff1 

Total cost t o  be 
applied per km 

o f  road 
inundated 

($1 
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The damage estimates presented above are based on studies completed following floods in 
Victoria and include the following components: 

* initial repairs to roads 

subsequent accelerated deterioration of roads [i.e. reduced pavement life) 

initial repairs to bridges (based on one-third of road damages) 

subsequent additional maintenance required by bridges. 

Where possible, direct damages to any other affected infrastructure should be included in the 
overall damage estimate. Information on the magnitude of such damages may be sourced from 
data collected after historical flood events and extrapolated to the size of flood event being 
investigated. 

Direct damages to publicly owned buildings (e.g, local government offices) must also be 
considered and can be evaluated using the stage-damage curves for commercial buildings 
discussed earlier. 

3.2 Indirect damages 

The indirect damages to services provided by government or community agencies should be 
based on the lost wages from downtime and disruption to operations. This may be calculated by 
multiplying lost working hours by wages. 

Businesses or activities not provided by government or community agencies are profit driven. 
Accordingly, the calculation of their damages needs to be based on different assumptions. These 
ivdirect losses should be calculated only as the lost profit component. 
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4. Economic assessment of flood 
mitigation projects 
The purpose of this section is to provide guidance on the economic assessment of flood 
mitigation projects based on their costs and benefits. 

4.1 Average annual damages 

The annual average damage [AAD) cost from flooding (expressed in units of dollars per year) 
is a common performance indicator used to measure the level of potential flood damages. 
I t  expresses the costs of flood damage as a uniform annual amount based on the potential 
damages inflicted by a range o f  flood magnitudes. 

The calculation of an AAD estimate requires potential damage bills for a number of flood 
sizes-the more, the better. As a bare minimum, an estimate is needed of: 

* the size of flood event where damage to property begins 

* potential damage for the design event 

potential damages caused from the probable maximum flood (the largest probable flood 
event, e.g. 10 000-year-average recurrence interval). 

As a general rule, the greater the range of flood events investigated, the more accurate 
the estimate. 

To calculate AADs: 

1. Estimate potential damage costs from a range of flood sizes. 

2 Plot graph o f  potential damages versus annual exceedance probab~iity 

3. Calculate annual average damage costs from flooding 

4. Calculate potential reduction in annual average damage from flood mitigation activities. 

4.1.2 Step 1 

To complete this step, i t  is necessary to have estimates of potential damages for a range o f  
flood sizes. 

Following is a simple example of damage costs tliat illustrates the process used to 
calculate AADs. 
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Event where damages begtn: 

10-year average recurrence interval (AM)  

Potential damages from 100-year ARI flood event: 

Total residential damages $120 000 

Total cominercial damages + $195 000 

Total damages = $315 000 

Damages from probable maximum flood event: 

Total residential da~nages $200 000 

Total coi~lmercial damages + $320 000 

Total damages = $520 000 

4.1.3 Step 2 

Next, a graph of potential damages estimates versus annual exceedance probability 
(AEP) is plotted. 

Potential damages in dollars are plotted on the vertical axis, while annual exceedance 
probability is plotted horizontally. Like an average recurrence interval, the annual exceedance 
probability is a measure of the likelihood of a given flood occurring.The chance of a flood event 

o f  a given sire (or larger) occurring in any one year is measured as a percentage value between 
zero and one. (Zero indicates that the event is extremely unlikely, while one indicates that i t  is 
certai? to occur.) 

The annual exceedance probability for a given fiood event is the inverse of the average 
recurrence interval: 

Annual exceedance probability = 
1 

Average recurrence illlerval 

Using the example damage costs from before: 

10-year A R I  = lo%, AEP=  0.1 

100-year ARI = 1%, AEP = 0.01 

For rarer flood events, like the probable maximum fiood, the annual exceedance probability 
(AEP) approaches zero. 

For the purpose of the example, the probable maximum flood will be assumed to be a 
10 000-year average recurrence interval event, or a 0.01 per cent annual exceedance probability 
event. 

Next, potential damage estimates are plotted against annual exceedance probability. 
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Table 4 Annual exeeedanee probability 

I 10 year 
I 

100 year 
I 
I 1 CkJ ! $315 000 I 

I 10 000 year 1 0.01 010 I $520 000 I 

41.4 Step 3 

The annuai average damage cost is the area under the line of the graph plotted above. I t  is 
expressed in units of doliars per year. 

Using the previous examples of flood damages (see figure 6), the area under ti le plotted line is 
caicuiated as foilows: 

Area total =Area triangle t Area Parallelogran? 

Area = 0.5 x [(0.1-0.01) x 315 0001 + 0.5 x [0.5 x (520 000-1-315 000) x (0.010-0.0001)] 

= $ 14 175 + $2067 

= $ 16 242 

Tlnerefore,annuai average damage = $16 242. 

Figure 6: Plot of potential damages versus annual exceedance probability 

I ~~ After levee Annual exceeding probability [ O h )  Im Before levee 

I-_- - J 
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41.4 Step 4 

The reduction in annual average damages (AAD) that can be reaised throuqh flood mitigation 
projects is calculated as: 

Reduction in A4D = AAD without project -AAD with project 

For example, if a !evee bank is proposed to be constructed to provide 100-year average 
recurrence interval immunity [see figure 6 ) :  

Reduction in AAD = AAD wi t l~ou t  levee - AAD with levee 

- $16 242 - $2600 

= $13 642 

4.2 Future Regional Flood Mit igation Program bulletins 

This is the first in a series of bulletins that are currently beirg developed by the Department of 
Natural Resources and Mines to provide guidance to Regional Flood Mitigation Program 
applicants. I t  is intended that the topics of social and environmental assessment will be covered 
in future bulletins. 
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'DERM-21' 

DERM State Interest Checklist 

Purpose 

This checklist lists all DERM State lnterests that are included in Schedule 7 of the Susfainable 
Planning Regulation 2009. Schedule 7 Referral Agencies and theirjurisdictions explains when a 
development application needs to be referred to a State Agency for assessment and the role of 
the agency i.e. concurrence agency or advice agency. 

A colloquial term for the matters which require an applicant to refer an application to DERM is 
"trigger". 

Outline o f  the process 

- When an application is lodged centrally with Permits and Licensing Management (PALM) in 
-isbane, it is checked for being properly made or properly referred. The triggers for DERM are 

l~sted on an acknowledgement notice which is lodged w~th the application. However, this notice 
is not always correct so PALM staff also use the check list to make sure that there are no other 
triggers that have been missed by the assessment manager - usually Local Government and 
the applicant. 

If there is only one trigger i.e. only one of DERM's State Interests is affected by the 
development proposal, it is considered a single issue application. If more than one trigger it is 
considered multiple and will require a coordinated response from DERM and process managed 
by the DA Coordination staff or planning staff in the regions. Single issue development 
applications bypass the DA Coordination centres and go straight to the specialist business units 
for assessment and direct response back to the assessment manager and applicant. 

Most times the initial check by PALM identifies all DERM triggers requiring assessment by the 
specialist business units such as Vegetation Services, Water Services, Environmental Services, 
Contaminated Land Unit. Land Resource Officers etc. 

C 
kxpectation o f  business units 

It is proposed that this checklist be used as a "double check by specialist business units when 
assessing a single issue development application. All staff should be diligent and be on the 
lookout for missed triggers and this check list will assist. 

Please note that the check list can be used in conjunction with mapping or GIs tools which 
access all the natural resource and environment information sources and data bases in DERM. 
It is not expected that the single issue business units duplicate this mapping exercise that has 
already been performed by PALM when the applications are received. The checklist is to be 
used as a guide and a reminder to specialist staff to be on the lookout for other interests of 
DERM that could also be affected by the development proposal. 

DERM State Interest Checklist (accurate as at 4 November 2010) 
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I 
. - . . . . . . . .. . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . - - -. . . . . . . . . . . 

Vegetation Management 
. .. . . ... . -. - . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . -. - . . . . . .. 

Assessable Veqetation 

Does the site include areas mapped as containing Categories A or B on a Property Map of Assessable 
Vegetation (PMAV) OR remnant Regional Ecosystem (RE) vegetation OR native woody vegetation on State 
Land that is not a mangrove? 

If No, then there is no referral or is Self Assessable Develo~ment for regulated regrowth vegetation, 

Is the activity exempt for clearing in an urban area (identified in the local government's planning scheme) for 
an urban purpose and not mapped as containing Category A on a PMAV OR Endangered remnant RE 
vegetation that is not a mangrove OR clearing for single residence purposes? 

If Yes, then there is no referral this application is exempt from the Vegetation Management Act 1999. 

Is the application for a Material Change of Use (MCU)? 
If Yes, is the size of the premises 2ha or larger? 
If Yes, is the existing use of the premises rural or environmental? 
If Yes, is this a preliminary approval OR this has a Property Vegetation Management Plan (PVMP) 
identifying that clearing of assessable vegetation at the operational works stage will result? 
If all Yes, this has a Concurrence role and requires IDAS form 11 (SPA) or J (IPA) 

Is the application for a Reconfiguration of a Lot (RaL)? 
If Yes, are 2 or more lots proposed to be created? 
If Yes, is any lot, before reconfiguration, 2ha or larger? 
If Yes, is the size of any proposed lot to be created, 25ha or smaller? 
If Yes, will this involve clearing of assessable vegetation at the operational works stage or make the 
clearing of vegetation exempt after reconfiguration (eg. fence lines, firebreaks, roads, houses)? 
If all Yes, this has a Concurrence role and requires IDAS form 11 (SPA) or J (IPA) 

Is the application for Operational Work (OpW) and involving the clearing of assessable vegetation (PMAV 
Categories A or B OR remnant vegetation OR native vegetation on State Land)? 

If Yes, is the proposed clearing a relevant purpose under Section 22A of the Vegetation Management 
Act 1999? 

Re evan: p-.ccjes nc L ~ O  a s gri'c?i>r u,o,e=i -m,r ii-? Sla!e Ce,s.o,:,uo,ir % i d  P8.1 ; dV. rvs  Crga .nr or) Acr 13.?1 
l icoss?rj  1 1  corI.o! no 1-rsl be plsnls or dec are3 :esis lo ens.:e c.0 c saf?iy for esmb cn "3 a leccssary fence 'ieo.eak 
r lao or lellicei:ac< or corrrr.c:ng neLe;sdry o. : ?iras:r.cl.re a .,a:-ra a;o ord.l>aiy cc?szq.erc? of a o,c! o.s 
deveiopment approval; for fodder harvesting: for thinning: for clearinq of encroachment: for an extractive industw: for ciearina 
regrowth on leases issued under the  and Act 1994 for agriculture or grazing purposes; for clearing regrowth o i  freehold la&, or 
indigenous land, in a wild river high preservation area. 

If Yes, this has a Concurrence role and requires IDAS form 11 (SPA) or J (IPA) 

Biodiversity Planning 

IS the application exempt from assessment due to clearing for a single residence? (if yes, referral not required) 

I Seferable Wetlands 

.s any part of the site situated in a Wetland Management Area? (previously within loom of a Referrabie Weiiand) 

Is the application for a Material Change of Use? 
Is the application for a Reconfiguration of a Lot that results in more than 6 lots, or any lot created is less 
than 5ha? 
If yes t o  eitherlboth, this has an Advice role. 
If yes t o  eitherlboth, AND is in a Great Barrier Reef wetland protection area this has a Concurrence 
role. 

Conservation Estate 

Is any part of the premises situated in or within lOOm of a Conservation Estate? 
Conservation Estate includes: a protected area, forest reserve, critical habitat or area of major interest under the Nature Conservation 
Act 1992: a State forest or timber reserve under the Forestry Act 1959: a marine park under the Marine Parks Act 2004; a recreationai 
area under the Recreation Areas Managemenf Act 2006; a world heritage area iisted under the World Heritage Convention; and a 
Brisbane forest park under the Brisbane Forest Park Act 1977. 

Is the application for a Material Change of Use? 
Is the application for a Reconfiguration of a Lot that results in more than 10 lots, or any lot created is 
less than 5ha? 
If yes t o  eitherlboth, this has an Advice role. 

DERM State Interest Checkiist (accurate as at 4 November 2010) 
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. - . . . . . -. - . . . - . . . . . . . . . . . . . -- - . . . . . . .- .. . . . . . . . . . . . . - . . . . .  .. 
I Water Services (water nci 20001 or Water Safety and Supply Unit (water supply (Safeiyand Relinbilityl ACI 2008) .- . .. . . . - . . - -. -. . . . .- -. . . - . . . . . . - . . . . - - . . . .. . 

Takinq or lnterferinq with Water - Operational Works (OpW) only 

Is the application for the taking or interference of water in a watercourse, lake or spring? 
If Yes, is the work for a water pump? ' requires IDAS form 13 (SPA) or K~ (!PA) 

If Yes, is the work for Water storage? 'requires IDAS form 14 (SPA) or K3 (IPA) 
If Yes, is the work for a gravity diversion from a watercourse? * requires IDAS form 15 (SPA) or ld ([PA) 
if Yes, is the work for a watercourse diversion? 'requires IDAS form 17 (SPA) or Kg (IPA) 

If Yes, is the work for other work for taking or interfering with water? *requires IDAS form 21 (SPA) or K~ (IPA) 
If yes to  any of these, this has a Concurrence role and requires IDAS forms for each (as above) 

Is the application for any thing constructed or installed that allows for the taking or interfering with artesian or 
subartesian water? 

If yes, this has a Concurrence role and requires IDAS form 12 (SPA) or Kt (IPA) 

Is the application for any thing constructed or installed that allows for the taking or interfering with overland 
flow water and is regulated under the relevant Water Resource Plan (WRP)? 

If yes, this has a Concurrence role and requires IDAS form 19 (SPA) or Kg (IPA) for taking andlor IDAS 
form 20 (SPA) or Kto (IPA) for interfering 

Declared Catchment Area (DCA) 

Is the application within the SEQ Regional Plan area and an application under SPA? 

E If yes, there is no referral to DERM, this will go to Seqwater (Queensland Bulk Water Supply Authority). 
.. No, is the application within a Declared Catchment Area (DCA)? 

If Yes, does the application involve a RaL that results in any lot being less than 16ha? 
If Yes, does the application involve the establishment or expansion of a waste water disposal system 
that is NOT an ERA under the Environmental Protection Act 1994 (EP Act)? 

(if it is an ERA under the EP Act, this will be assessed by Environmental Services) 
If yes to either, then this has a Concurrence role, 

Wild Rivers 

Is the application for a Material Change of Use (MCU) and involves agricultural or animal husbandry activities 
where any part of the premises is not in a High Preservation area AND the proposed use is not in relation to 
the production of a high risk species? 

If Yes, then this has a Concurrence role and requires IDAS form 29 (SPA) or Q (IPA) for agriculture and1 
or IDAS form 30 (SPA) or R (IPA) for animal husbandry. 

Is the application for Operational Works (OpW) and is for residential, commercial or industrial purposes 
outside a designated urban area OR assessable in a Wild River Declaration? 

If Yes, then this has a Concurrence role and requires IDAS form 19 (SPA) or Kg (IPA). 

h Referable Dam 
" , the application for Operational Work (OpW) for the construction of a Referable Dam? 

Does the application for Operational Work (OpW) increase the storage capacity of a Referable Dam by more 
than lo%? 

A Referable Dam, as defined under the Wafer Supply (Safely and ReliabilifyJ Acf 2008. is a dam that: is more than 8m in height at the 
barrier AND a storage capacity of more than 500ML OR more than 250ML and a catchment area that is more than 3 times its maximum 
surface area at full supply level: and requires a failure impact assessment (a category Z or 2 rating) accepted by the Chief Executive. 

If Yes to  eitherlboth, then this has a Concurrence role and requires IDAS form 16 (SPA) or K5 (IPA) 

Surface Water - Material Chanqe of Use (MCU) andlor Reconfiquration of a Lot (RaL) only 

Are there any drainage features that may be a watercourse, lake or spring? 
If yes, confirm if watercourse, lake or spring and this has a 3rd Party Advice role. 

Ground Water - Material Chanqe of Use (MCU) andlor Reconfiquration of a Lot (RaL) only 

Is there any ground water, artesian or subartesian areas identified? 
If yes, confirm if regulated under the relevant WRP and this has a 3rd Party Advice role. 
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Environmental Services 
. . .. -- ... - . . . .  ............ ................ . .- .... 

Environmentallv Relevant Activity (ERA) 

Does the application involve any Environmentally Relevant Activities (ERAs)? 
(this is usually on the IDAS forms or Acknowledgement Notice) 

If Yes, are any ERAs assessable by DERM (ie. not all ERAs have been devolved to the local Council or 
Assessment Manager)? 
If both Yes, this has a Concurrence role and requires IDAS form 8 (SPA) or G (IPA) 

Quarrv Material 

Does the proposal involve removing quarry material from a watercourse, lake or spring, as defined under the 
Water Act 2000? 

If yes, this has a Concurrence role and requires IDAS form 18 (SPA) or Ki (IPA) 

Does the proposal have a Quarry Material Allocation Notice (QMAN) issued by DERM?(if not, it is not properly made) 

Coastal Manaqement 

Is any part of the site located in a Coastal Management District (CMD) or seaward of a coastal building line? 

If Yes, is the proposal involving a Material Change of Use (MCU)? 
If Yes, will the proposal involve operational work completely or partly within the CMD? 
If Yes, will the proposal involve building work completely or partly within the CMD - 

"i, That is the construction of a new building with Gross Floor Area (GFA) of at least 1000m2? 
That is the enlargement of the GFA of an existing building by more than 1000m2? 
If Yes to either, then this has a Concurrence role. 

If Yes, does the proposal involve a Reconfiguration of a Lot (RaL)? 
If Yes, then this has a Concurrence role. 
If Yes, does the proposal involve the construction of a canal? 

If Yes, then this has a Concurrence role and requires IDAS form 23 (SPA) or M (IPA). 

If Yes, does the proposal involve Operational Works (OpW) that is prescribed tidal work? 
If Yes, then this has a Concurrence role and requires IDAS form 28 (SPA) or P (IPA). 

If Yes, does the proposal involve other Operational Works (OpW) activityls or tidal works? 
These activities are: interfering with quarry material on State coastal land above high-water mark; disposing of dredge spoil or other solid 
waste material in tidal water; draining or allowing drainage or flow water or other matter across State coastal land above the high-water 
mark; constructing or installing works in a watercourse where the works are not assessable under the WaterAct 2000 or WaterSupply 
(Safety and Reliability) Act 2008; reclaiming land under tidal water; constructing an artiiicial waterway; constructing a bank or bund wall 
to establish a ponded pasture on land, other than State coastal land, above the high-water mark; and removing or interfering with coastai 
dunes on land, other than State coastal land, that is an erosion prone area and above the high-water mark. 
If Yes to any activities, then this has a Concurrence role and requires IDAS form 23 (SPA) or M (IPA). 

...... -- - . . . . .  . . . . . . . . . .  ...... ........ . . . . . . .  

and Resource Assessment 
. . . . . . . . . . . . . . . . . . . . . . . .  ............ . .- . . -. . . . .  

Acid Sulfate Soils (ASS) 

Is the site within a local government area listed in Annex 1 of SPP 2/02? 
These councils are: Aurukun, Brisbane, Bundaberg, Burdekin. Burke, Cairns, Carpentaria, Cassowary Coast, Cook, Fraser Coast, 
Gladstone, Gold Coast. Gympie. Hinchinbrook. Issac, Logan. Mackay. Moreton Bay, Mornington, Redland, Rockhampton, Sunshine 
Coast, Torres, Townsviile, and Whitsunday. 
If Yes, is the natural ground level of any part of the premises less than 20m AHD? 
If Yes, is the proposal involving eitherlboth: 

Excavations of 1000m3 or more of soil or sediment at or below 5m AHD? 
Fill of 1000m3 or more with an average depth of 0.5m or more of material on land, soil or sediment 
at or below 5m AHD? 
If Yes t o  eitherlboth of the above, then this has an Advice role. 

Has an ASS investigation andlor management plan been provided? 
If No and triggers met, then ASS investigation andlor management plan is required. 

Good Quality Aqricultural Land (GQAL) 

Is the site within the Regional Landscape Rural Production Area of the SEQ Regional Plan? 
Is there any GQAL information and/or investigations provided with the application? 
If yes t o  either of these, GQAL may have a 3rd P a m  Advice role. 
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-- .-......... ... -. ............. .. . . - . - .... . . . . .  

Contaminated Land 
. ... - - ... ... - . - . . .  . -. .. ........ . . . . . .  " ----I 

Is the application for a Material Change of Use I Reconfiguration of a Lot? 
Is the site listed on the Contaminated Land Register (CLR) andlor the Environmental Management Register 
(EMR) OR has a notifiable activity or is zoned industrial and proposing more sensitive development (eg. 
residential, child care centre) OR has unexploded ordinances present? 

If both Yes, then may have a Concurrence role and required IDAS form 24 (SPA) or N (IPA). 

Cultural Heritage (non-indigenous) 

Is there a Heritage Place registered on the properlyls part of the application? 
If yes, this has a Concurrence role. 

Is there a Heritage Place registered on propertyls adjacent to the application site (sharing a common 
boundary)? 

If yes, this has an Advice role. 

lndigenous Cultural Heritage 

Does the application include information on Indigenous Cultural Heritage? 
If yes, send information to a reviewer 

' Include the Indigenous Cultural Heritage duty of care statement in correspondence. D Done 

Koalas 

Is the application area outside the Urban Footprint of the SEQ Regional Plan? 
If yes, is the application area within the Koala SPRP andlor SPP area? 
If yes, is the application area within a Koala Habitat area? 

If yes to eitherlboth, then the Koala unit may be involved. 

State Land 

Does the application area include tenures that are State Land and will they be affected? 
(Resewe Land. Lands Lease, Unallocated State Land. Deed of Grant in Trust, Road Reseives, etc.) 

1s there any other State Land? (Stock Routes, Floating Road Reserves, Fire Management, Boundary Watercourses, etc.) 

Is Resource Entitlement required for any State Land and is it granted? (if required &not granted, it is not properly made) 

' * If yes to any, please contact the State Land Asset Management team for that Local Government area 
(council) for advice. 

. -. . . . . . .  . . . .  . -. ....... . . .  - . . - . . . .  .- 

Other interests 
. . . .  - .... . . - .  .. 

Does the application area include threatened species? 
Does the application area include National ParWs? 
Does the application area include forest products? 
If yes to any of these, DERM may have a 3'(' Partv Advice role. 

Confirmation of Referral Requirements 

I have completed an assessment of the proposal and find that the application is: 

I Properly Referred / Not Properly Referred 

If "Not Properly Referred" speclfy proposed action to be taken Consult w~th Senior Plannlng Officer if required 
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