
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX 9 – HYDRODYNAMICS 
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A9.1 INTRODUCTION 

The aim of the Lake Currimundi Dynamics Study is to provide an adaptive 
management plan for the entrance of the lake. This area has changed considerably 
over the years due to anthropogenic and/or natural actions. Over the few decades or 
so, the population has grown considerably and the catchment area has developed 
with the creation of canals and the latest connection to Lake Kawana.  This has 
raised certain issues within the community including water quality, beach and bank 
erosion and biting midge nuisances. In order to address these issues a continuous 
on-going monitoring program was proposed. The field exercises described below 
were aimed at collecting water quality data, hydrodynamic data and bathymetric 
surveys of the entrance in order to create a database of information on which a 
monitoring program could be based, and to calibrate a hydrodynamic model for 
scenario simulation. 

A9.2 PRELIMINARY FIELD EXERCISE – JULY 2007 

Preliminary testing began on the lake in late July prior to the dune re-profiling work 
and construction of the wading pool at the entrance of Lake Currimundi. This 
presented an opportunity to establish some baseline data to assist in the final design 
of the monitoring program. 

A9.2.2 Results 

A hydrographic survey was carried out over a two-day period, 26 and 27 July 2007, 
using a SonTek Argonaut velocity profiler and other various equipment. Five sites 
(see Figure A9.1) along the lake were analysed and the GPS location of each site 
was noted as well as the water temperature, depth and water flow direction.  
 
Additional aerial photographs of the lake entrance were taken from The Entrance 
apartment complex. 
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Figure A9.1: Map of Lake Currimundi with field trip no.1 site locations (Source: Google 

Earth) 

 
Water Level 
 
The water height was measured using the tide board at the boat ramp (see Figure 
A9.1). Measurements were taken approximately every hour for the days leading up to 
the sand re-profiling (see Figures A9.2 and A9.3). This was done to see how much 
influence the tide had on the water levels in the lake. 
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Figure A9.2: Tide levels for Lake Currimundi for 26/07/07  

Tidal Levels for Currimundi Lake 27 July 2007
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Figure A9.3: Tide levels for Lake Currimundi for 27/07/07 

 

Continuous Velocity Profiling  
 
The Argonaut was launched at 9:32am on 26th July 2007, upstream of the boat ramp 
under the bridge at a depth of 2.0 m. This location was chosen as the most likely 
place to identify current flow. The Argonaut was placed in this location for the 
duration of the study and retrieved at 5:04pm on 27th July 2007. Unfortunately the 
data was corrupted and is of no use. 
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Current velocity 
 
Current velocity readings were also taken using a hand-held impellor current meter. 
Readings were taken in centre-channel at five different sites (see Figure 129) located 
from the entrance through to the weir.  The current invariably was parallel to the 
channel. 
 
The measured velocity (m/sec) is representative and realistic for a typical estuarine 
environment. Velocity levels were higher at site 5 located at the Lake Kawana weir 
(see Figures A9.4 and A9.5).  
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Figure A9.4: Velocity readings for Lake Currimundi on 26/07/07 

Velocity Day 2 (27/07/07)
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Figure A9.5: Velocity readings for Lake Currimundi on 27/07/07 
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A9.2.3 Discussion 

The main finding of this exercise was that the velocity of tidal flow is relatively low 
throughout the lake with typical values of 0.05 – 0.1 m/s. Tidal range was also small 
at around 0.2 m. There was a considerable phase lag (around 4 hours) between the 
increase in velocity on the outgoing tide at the bridge and at the weir location. 
Presumably the higher velocity at the weir is a function of the onset of controlled flow 
over the weir on the outgoing tide. These findings are consistent with a highly 
constrained entrance. 

A9.3 PRELIMINARY FIELD EXERCISE – OCTOBER 2007 

Further fieldwork was hastily organized to coincide with an entrance closing and 
opening cycle to control biting midge. Fieldwork was completed on the Lake from the 
24th October to the 29th October 2007, in conjunction with the final stages of the 
entrance closure to control midge. In particular, the purpose of the exercise was to 
monitor the changes during and immediately after the opening on the 26th October 
2007. Water quality measurements were also taken in relation to temperature, pH, 
dissolved oxygen and conductivity as part of a preliminary assessment of 
requirements for a major water quality monitoring planned for 2008. Velocity data 
were again measured, this time at different locations mainly near the entrance, as 
well as measurements of tidal range. 
 
Water Level - Pressure Gauges 
 
Pressure gauges were deployed to monitor water level. Gauge No. 1 (see Table 
A9.1) was located at the boat ramp of Lake Currimundi on the tide board (S 
26°45.913, E 153°07.725). The gauge was attached to the tide board using tie 
wraps, as low as could be managed. Water level was measured from the top of the 
gauge to the surface of the water and this was noted. The water level was also noted 
for the tide board so a correlation could be made at later dates. It was left in the 
water for the entire of the study and removed at 5:00pm on the 29th of October 2007. 
The absolute level of the tide gauge is yet to be determined by land survey. 

 

Table A9.1: Gauge No.1  

Total Water Depth  1.20m 
Gauge to Water surface  0.88m 

At time of installation 
10:15 24-10-2007 

Tide Board Water Depth  1.01m 
Gauge to Water Surface 0.39m At time of removal 

16:20  29-10-2007 Tide Board Water Depth  0.52m 
 
Gauge No. 2 (see Table A9.2) was located on the pontoon jetty up stream of the boat 
ramp (S 26°45.667 E 153°06.984). This was near the confluence of the canal 
developments and the natural waterways. It was attached to the left hand pylon when 
standing on the bank facing the jetty. The gauge was attached to the pylon using tie 
wraps, as low as could be managed. Water level was measured from the top of the 
gauge to the surface of the water and this was noted. The height from the gauge to 
marks on the pylon was also noted so a correlation could be made at later dates. 
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Table A9.2: Gauge No.2 

Total Water Depth  1.39m 
Gauge to Water Surface  1.11m 
Gauge to Pillion Cap  2.85m 

At time of installation 
14:45 24-10-2007 

Gauge to RL2.0 Line  2.27m 
Gauge to Water Surface 0.62m 
Gauge to Pillion Cap  2.85m 

At time of removal 
16:11  29-10-2007 

Gauge to RL2.0 Line  2.27m 
  
Water Quality  
 
Using YeoKal and TDS instruments the water quality parameters of dissolved oxygen 
(ppm) (see Figure A9.6), temperature (°C) (see Figure A9.7), conductivity (ms/cm) 
(see Figure A9.8) and pH (see Figure A9.9) were measured. These measurements 
were taken at eight locations through out the lake and canal system (see Figure 
A9.1). At each site measurements were taken at the surface and then at 1.0 m 
intervals to the bottom. The measurements were taken both before and after the 
opening of the entrance on the 26th October 2007. 
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Figure A9.6: Dissolved Oxygen data collected at the Argonaut site using YeoKal  
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Temperature
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Figure A9.7: Temperature data collected at the Argonaut site using YeoKal 
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Figure A9.8: Conductivity data collected at the Argonaut site using YeoKal 
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Figure A9.9: pH data collected at the Argonaut site using YeoKal  

Water Level  
 
The water level was measured using the tide board at the boat ramp (see Figure 
A9.1). Measurements were taken approximately every hour for the days leading up to 
the opening of the entrance and every 30 minutes after the opening. Very little 
change was expected before the opening because the entrance was closed and the 
Lake Kawana pumps were not operating for most of the time. It was expected that 
once there was tidal influence there would be rapidly changing heights (see Figures 
A9.10, A9.11 and A9.12).  
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Figure A9.10: Tide levels for Lake Currimundi on 27/10/07 
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Tide Levels 28/10/07

0
0.2
0.4
0.6
0.8

1
1.2
1.4

7:
30

8:
15

8:
57

9:
54

10
:3

2
11

:4
7

12
:3

3
13

:0
9

13
:3

8
14

:5
4

15
:5

2
17

:1
2

18
:0

2
18

:3
0

Time

H
ei

g
h

t 
(m

)

 
Figure A9.11: Tide levels for Lake Currimundi on 28/10/07   

Tide Levels 29/10/07
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Figure A9.12: Tide levels of Lake Currimundi on 29/10/07 

  
Point Velocity Measurement  
 
Current velocity readings were taken using an impellor current meter. Readings were 
taken before and after the opening of the entrance. The readings taken before were 
used to demonstrate that there was very little or no current flow before the opening of 
the entrance (see Figures A9.13 to A9.21). Once the entrance was opened readings 
were taken at nine sites (see Figures A9.22a and A9,22b). The sites were located 
from the entrance through to the weir.   
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Velocity at Argonaut Site
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Figure A9.13: Velocity readings for Lake Currimundi at site 1 

Velocity Site 2
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Figure A9.14: Velocity readings for Lake Currimundi at site 2 
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Velocity Site 3 
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Figure A9.15: Velocity readings for Lake Currimundi at site 3 

Velocity Site 4
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Figure A9.16: Velocity readings for Lake Currimundi at site 4 

 



Lake Currimundi Dynamics Study   

 

12

12

Velocity Site 5
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Figure A9.17: Velocity readings for Lake Currimundi at site 5 

Velocity Site 6
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Figure A9.18: Velocity readings for Lake Currimundi at site 6 
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Velocity Site 7
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Figure A9.19: Velocity readings for Lake Currimundi at site 7 

Velocity Site 8
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Figure A9.20: Velocity readings for Lake Currimundi at site 8 
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Velocity Site 9
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Figure A9.21: Velocity readings for Lake Currimundi at site 9 

 

 

Figure A9.22a: Map of Lake Currimundi with field trip no.2 site locations (Source: 
Google Earth) WQ=Water quality sites, Vel=Velocity sites 
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Figure A9.22b: Map of Lake Currimundi with field trip no.2 site locations (Source: 

Google Earth) WQ=Water quality sites, Vel=Velocity sites 

 

Continuous Velocity Profiling  
 
The Argonaut current profiler was launched at 11:30am on the 24th of October 2007 
upstream of the boat ramp near the middle of the channel (See Figure A9.22a) at a 
depth of 2.9 m and the most likely place to identify a measurable current flow. The 
Argonaut was left in this location for the duration of the study and retrieved at 3:57pm 
on the 29th of October 2007. The results are shown in Figure A9.23 and represent 
velocity magnitude and direction, and pressure measurement (not converted to water 
level). 
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Argonaut Data Currumundi October 2007
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Figure A9.23: Continuous Velocity and Pressure Measurements - July 2007
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A9.3.2 Discussion 

The main findings from this fieldwork are as follows. 
 

 The lake maintains a strong tidal signal for at least 3 days following the 
entrance opening 

 There is a strong tidal asymmetry typical of estuaries with the flood tide 
velocity being greater in magnitude than the ebb, but for a shorter period. 
This asymmetry is the main driver for sand to quickly infill the entrance and 
cause it to close. 

 Following the lake opening, maximum water level is actually higher than that 
during the closure 

 The flow reversals are in phase (or nearly) with the high and low water 
marks. This suggests that the lake (including the connection to Lake 
Kawana) is not influenced by tide attenuation due to bottom friction (except 
most likely for the initial friction loss at the entrance). This means that only 
one water level monitoring site will be required to describe the dynamics of 
the system. 

A9.4 MAJOR FIELD EXERCISE – MAY TO JULY 2008 

Griffith Centre for Coastal Management (GCCM) in collaboration with the University 
of the Sunshine Coast (USC) conducted a co-ordinated research fieldtrip in relation 
to the lake dynamics from 22 May to 9 July 2008.   
 
During the month long research period tidal data was recorded continuously and 
weekly surveys of the lake entrance were conducted in order to understand the 
entrance movements as set out in Table A9.3. Current velocities were recorded 
during a two week intensive study period, with water quality measurements being 
collected by the University of the Sunshine Coast. These water quality data are 
discussed in Chapter 5. 

A9.4.1 Location 

Hydrodynamic and water quality data was collected along different sites in Lake 
Currimundi as shown in Figure A9.24. 
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Figure A9.24: Location of the different sites in the lake (Source: Google Earth). The 
blue lines represent the survey lines at the entrance. The red lines represent the 

localisation of the transect lines. 
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Table A9.3: Data collection from the GCCM during this fieldwork 

 

A9.4.2 Equipment  

 Car : GCCM Hillux 
 Vessel: Scylla 
 SonTek 1.0 Mhz ADCP with a DGPS system (see appendix for its 

specifications) 
 SonTek 3.0Mhz Argonaut XR with anchors, chains, rope and marker buoy 

(see appendix for its specifications) 
 2 x RBR XR-420 CTD  and 2 x RBR TWR-2058 (see appendix for their 

specifications) 
 YSI 6600 V2-2 Multi-Parameter Water Quality Sonde 
 Impellor Current Meter with a stopwatch/compass  
 Nikon Total Station DTM-352 with a tripod, a measuring tape and a survey 

staff 
 Pegs, mallet and ribbon flagging 
 Garmin 76 GPS unit 

Data Equipment Location Duration 

RBR TWR-2058  
serial 12537 

Lake Kawana next to the weir 22/05/2008 to .9/07/2008 

RBR XR-420 CTD  
serial 13227 

Boat ramp Westaway Parade 22/05/2008 to 9/07/2008 

RBR TWR-2058 
serial 12536 

Boolagi/Mulloka Pontoon 25/04/2008 to 9/07/2008 
Tidal Data 

RBR XR-420 CTD serial 
13229 

Pangali/Tokara Canal next to the weir 22/05/2008 to 9/07/2008 

SonTek 1.0 Mhz ADCP 
Lake Currimundi next to the Lake 

Currimundi Ahern Bridge 

29/05/2008 to 05/06/2008    
05-10/06/2008             
11-12/06/2008  

SonTek 3.0Mhz 
Argonaut XR 

Lake Currimundi next to the  Lake 
Currimundi Ahern Bridge 

04-05/06/2008 
Spring tide survey           

11-12/06/2008 
Neap tide survey 

Current Data 

Impellor Current Meter Lake Currimundi Ahern Bridge 
26-28/05/2008 

5/06/2008 
10-12/06/2008 

Entrance 
Monitoring 

Nikon Total Station 
DTM-352 

Surveys in the entrance of the Lake 
Currimundi 

23/05/2008                
31/05/2008 (stopped: too 

much current)              
03/06/2008                
06/06/2008               
13/06/2008 
9/07/2008 

Water 
Quality Data 

YSI 6600 V2-2 Multi-
Parameter Water 

Quality Sonde 
Lake Currimundi Ahern Bridge 

26-28/05/2008 
05/06/2008 

10-12/06/2008 
Tide gauges sites 22/05/2008  

Entrance of the lake 22/05/2008 
Lake Currimundi Ahern Bridge  

(4 sites) 
26/05/2008 

ADCP site 29/05/2008 

GPS Data GPS Handheld 

Transect lines site 04/06/2008 
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 Durabook laptop computer and peripherals 
 Photography equipment 
 Solar panel and 12v battery power supply 

 
Research vessel, Scylla (figure A9.28), was used in conjunction with the SonTek 
ADP to measure current velocities in order to determine the rate of discharge.  

A9.4.3 Current Data 

Equipment used to measure current velocity included the SonTek Argonaut and the 
SonTek ADP. 
 
The measurement of current velocity is based on the principle of Doppler shift. The 
SonTek equipment has three transducers which generate a beam of sound. The 
equipment then measures the change in the received frequency from the reflected 
energy. From this change it can then determine the Cartesian velocities from the 
orientation of the beams. The SonTek equipment includes an internal compass and 
tilt sensor to give the velocity in an East-North-Up (ENU) referencing system, which 
is independent from the beams geometry. 
 
- SonTek Argonaut XR 3MHz 

 
The SonTek Argonaut is used as a stationary device. It includes three transducers 
which send beams of sound upwards at a frequency of 3 MHz. 

 

 
 

Figure A9.25: Illustration of the Argonaut XR 

 
The SonTek Argonaut XR was placed in the middle of the lake bed (Figures A9.25 
and A9.26). 
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Figure A9.26: Localisation of the SonTek Argonaut XR 

 
The equipment was calibrated with a sixty seconds sampling interval and a ten 
second averaging interval at sampling rate of 3000 kHz. The Argonaut was placed in 
a relatively straight section of the lake, downstream from the SonTek ADP cross 
section location (Figure A9.24), at 4:30 PM on 29 May 2008 while the lake entrance 
was closed. Waypoints were taken using a handheld GPS. 
 
The Argonaut began recording data at 4:00 PM on 29 May 2008 collecting current 
velocity, pressure and temperature data. Several significant events were recorded 
during this period including the opening of the entrance on 30 May 2008, the flooding 
event occurring between 30 May and 6 June 2008 and a full spring tidal cycle, which 
was also measured by the SonTek ADP, between 4 June and 5 June 2008. 
Recording concluded at 8:45 AM on 5 June 2008 when data was extracted and 
downloaded on the laptop. The data collection resumed at 9:30 AM on 5 June 2008. 
Data collection again concluded on 7 June 2008 and resumed at 9:00 AM on 11 June 
2008, recording hydrodynamic data during a full neap tidal cycle. All Argonaut data 
collection concluded at 00:45 AM on 12 June 2008.    
 
SonTek ADP 1MHz and the River Surveyor system 
 
The SonTek ADP is used as a mobile device. During the research period it was 
mounted on the port side of ‘Scylla’ (Figure A9.27 and A9.28). The top of the ADP 
was located at the surface of the water due to the low depth of the lake. The 
transducers were 30 cm under the surface, sending an acoustic beam downward into 
a water column while travelling in a cross section of the lake.  
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Figure A9.27: Illustration of the installation of the SonTek ADP 

 

 
Figure A9.28: Scylla Boat with the SonTek ADP 

 
A differential GPS was attached to the SonTek ADP allowing it to record the exact 
position of each line. The data was collected and recorded using SonTek’s River 
Surveyor software using the “Bottom Tracking” mode due to there being no bed 
movement. Using the handheld GPS two waypoints were taken at each side of the 
cross section.  
 
The first spring tide survey line was recorded at 3:09 PM on 4 June 2008 and 
concluded at 8:05 AM on 5 June 2008 when the current appeared to have changed 
direction. The lake was crossed every thirteen minutes to one hour. This depended 
on the current speed over the full tidal cycle. Stationary readings were also recorded 
in order to check bed movements and record any change in the current direction. A 
total of 68 lines were recorded with additional stationary measurements. 
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The first neap tide survey line was recorded at 9:31 AM on 11 June 2008 and 
concluded at 00:34 AM on 12 June 2008. Using the same method as the spring tidal 
cycle, a total of 55 lines were recorded with additional stationary measurements. 
Some technical problems were encountered during the neap tide data collection, 
explaining the smaller number of performed transects. 
 
Impeller current meter 
 
Measurements were completed with an impeller current meter at the Nicklin Way 
Bridge. Four measurements were taken at different sites along the bridge. GPS 
coordinates for these sites were recorded (Figure A9.29).  
 

 
Figure A9.29: Location of the four measurement sites on the bridge 

 
The impellor was placed just below the surface of water, with the number of beeps 
recorded and the water direction noted. The mean number of beeps was converted 
into speed using a calibration table (Appendix 10).   

A9.4.4 Water Quality Data 

In addition to the water quality data collected by USC, measurements were 
completed using a YSI 6600 V2-2 Multi-Parameter Water Quality Sonde. This 
equipment was used to measure pressure, salinity, turbidity, temperature and 
dissolved oxygen. Data was collected prior to and after the opening of the entrance. 
The sonde was programmed to record a sampling every 30 seconds. Measurements 
were taken from the Nicklin Way Bridge at one metre intervals starting from the 
surface (Figure A9.29). 
 
Passing community members showed a keen interest in the research being 
undertaken, with many stopping to enquire about the equipment and its function. 

A9.4.5 Bathymetric Data 

During the research period, six entrance surveys were completed in order to map any 
changes in the entrance morphology. A total station was used and five lines were 
completed. The first survey was conducted on 23 May 2008 while the entrance to the 
lake was closed (Figure A9.30). Due to strong water currents and water depths, the 
second entrance survey was only partially completed. This occurred after the 
opening of the lake’s entrance on 24 May 2008. Following this, four more surveys 
were conducted in June and a final survey in July (Figures A9.31 to A9.34).  The data 
from the total station was extracted and exported to a surface mapping software. 
Some maps were plotted using a Google Earth image of the entrance:  

Site 4 Site 3 Site 2 Site 1 Site 4 Site 3 Site 2 Site 1 
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Figure A9.30: First bathymetry of the entrance when the lake was closed 

 

 
Figure A9.31: The survey of the 3rd of June 2008 after the opening 
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Figure A9.32: The survey of the 6th of June 2008 

 

 
Figure A9.33: The survey of the 12th of June 2008 
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Figure A9.34: The last survey on July 9th 2008 

 
Daily changes in the entrance morphology were noticed and recorded especially after 
the entrance was opened on 23 May 2008. Some changes noticed included the 
natural removal of excess sand left after the entrance opening, the ever changing 
depth and location of the entrance channel and the gradual exposure of rock along 
the environmental park. During the surveying, community members showed a keen 
interest in the work being conducted. Many stopped to enquire about the purpose of 
the research.   

A9.4.6 Tidal data 

Four tide gauges were placed in various locations in Lake Currimundi (Figure A9.24 
and Appendix 10). Two RBR XR-420 CTD tide gauges and two RBR TWR-2058 tide 
gauges were used. They were programmed to a six minute recording time interval 
with 10 second averaging interval at a sampling rate of 6 Hz.  
 
The RBR XR-420 CTD tide gauges recorded conductivity, temperature and pressure 
depth. The RBR TWR-2058 recorded temperature and pressure depth. Windows® 
software was used to produce the practical salinity of water using conductivity, 
temperature and depth (Appendix 10). The calculation of depth was based on a 
UNESCO Technical Paper (Marine Science #44), which uses the latitude of the data 
collection and the pressure from the logger to give a result. Atmospheric pressure 
was needed to correct the pressure measurement. This was set to a standard 
atmospheric pressure of 10.132500 dbar. Climate data (Appendix 10) was sourced 
from the Bureau of Meteorology. Additional measurements, including salinity and 
location, were conducted at each tide gauge site location.  
 
Three gauges were placed in Lake Currimundi and one in Lake Kawana on 22 May 
2008. These were located at the Westaway Parade boat ramp (Figure A9.35), and  
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Figure A9.35: Tide gauge No.1 (XR-420-CTD Serial: 13227) near the jetty 

 
 

 
 
 
 
 
 
 
 
 
Figure A9.36: Tide gauge No.2 (TWR-2050 Serial: 12536) on the Boolagi/Mulloka 
Pontoon 
 
 
 
 
 
 
 
 
 
 
 

 

Figure A9.37: Tide gauge No.3 (XR-420-CTD Serial: 13229): Pangali/Tokara Canal next 
to the weir 

 
 
 
 
 
 
 
 
 
 
 
 

Figure A9.38: Tide gauge No.4 (TWR-2050 Serial: 12537) in the Lake Kawana near the 
weir 
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3:34 PM 

22/05/2008 
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either side of the weir (Figure A9.37 and A9.38). A tide gauge was also placed at the 
pontoon on 25 April 2008, one month prior to the fieldtrip (Figure A9.36).  
 
Hydrodynamic data was recorded from 22 May until 9 July 2008. 

  

A9.5 POST-PROCESSING AND RESULTS 

A9.5.1 Current velocities and discharge during the spring and the neap 
tides 

SonTek Argonaut XR 
 
The data from the Argonaut was analysed using SonTek’s View Argonaut software. 
The magnetic declination was adjusted in function of the place and the time (10.57°). 
The salinity was 35 ppt and temperature 20 degrees by default. The local bathymetry 
and the ADCP elevation were inserted into the program which uses a theoretical flow 
calculation. Results for a spring and neap tide are shown in Figures A9.39 to A9.42. 

 

Stage and water velocity from the SonTek Argonaut
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Figure A9.39: Flow Conditions - Spring tide 4 -5 June 2008 
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Discharge from the SonTek Argonaut
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Figure A9.40: Discharge Spring Tide 4 -5 June 2008 
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Figure A9.41: Flow Conditions Neap Tide 1 - 12 June 2008 
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Discharge from the SonTek Argonaut
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Figure A9.42: Discharge neap Tide 11 - 12 June 2008 

 
SonTek ADP  
 
Data from the SonTek ADP was analysed using SonTek’s River Surveyor software. 
The local magnetic declination and the transducers’ depth were inputted (10.57° and 
0.3 m) in each file. Each file corresponds to one line. 
 
The velocity reference used during data collection was “Bottom Track” and the 
velocity coordinate system used was the ENU (East-North-Up) system. Bank 
measurements and distance to the nearest bank were verified. The profile used for 
bank discharge was entered in such a way as to be most characteristic of the current 
water velocity and direction.  Discharge and velocity derived from the transects are 
shown in Figure A9.43 to A9.46. 
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Figure A9.43: Discharge from Transect on Spring Tide 4 -5 June 2008 

  

Water Velocities from the SonTek ADP
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Figure A9.44: Average Velocity form transect Spring Tide 4 - 5 June 2008 
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Figure A9.45: Discharge for Transect Neap Tide 11- 12 June 2008 

Water velocity from the SonTek ADP
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Figure A9.46: Average Velocity on transect Neap Tide 11 - 12 June 2008 
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Impeller current meter 
 
During the lake’s closure no water current was recorded. After the lake’s opening, 
measurements were taken and an equation was used to find the speed of the water 
current. (Appendix 10) 
 
V (m/s) = 0.012+0.2584*n  
n : the mean number of revolutions during 30 seconds divided by 30 seconds.  
 

Table A9.4: Current measurements with the impeller 

10/06/2008     
  Site 4 Site 3 Site 2 Site 1 
Time 17:35 17:43 17:50 17:58 
Speed (m/s) 0.06 0.11 0.11 0.07 
     

11/06/2008     
  Site 4 Site 3 Site 2 Site 1 
Time 13:15 13:19 13:44 17:58 
Speed (m/s) / / 0.09 0.07 
     

12/06/2008     
  Site 4 Site 3 Site 2 Site 1 
Time 14:51 15:04 15:16 15:28 
Speed (m/s) 0.06 0.13 0.12 0.071 

 
A9.5.2 Water quality data 
 
Temperature, salinity and dissolved oxygen measurements conducted using the YSI 
6600 V2-2 Multi-Parameter Water Quality Sonde.  
 
During the lake’s closure measurements were constant with higher salinity and 
temperature recorded near the bottom and higher dissolved oxygen recorded near 
the surface. 
 
Once the lake was opened additional measurements were taken (Table A9.6 and 
A9.7). 
 
Water Level Variation 
 
Pressure transducer data was converted into water level using survey data provided 
by SCRC surveyors and is presented in Figure A9.47.
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Table A9.5: Measurements before the opening of the lake 

 

 Site 1    Site 2    Site 3    Site 4  
 S 26°45.936    S 26°45.235    S 26°45.921    S 26°45.922  
 E 153°07.321    E 153°07.321    E 153°07.322    E 152°07.322  
                   
                   

Depth 
(m) 

salinity 
(ppt) 

Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
salinity 
(ppt) 

Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
salinity 
(ppt) 

Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
salinity 
(ppt) 

Temp 
(°C) 

DO 
(%) 

0 27.64 19.45 86.8   0 27.6 19.49 86   0 27.57 19.41 87.5   0 27.5 19.46 89 
1 27.98 18.81 86.3   1 27.9 18.72 87.6   1 27.9 18.82 86.5   1 28 18.97 83.8 

1.85 28.4 19.61 81.1   2 28.8 20.09 65.1   2 28.9 20.18 67.6   1.75 28.6 19.79 74.5 
     2.2 29.1 20.5 52.9           
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Table A9.7: Measurements after the opening of the lake 

 

 

 Sites 1    2    3    4  

 S 26°45.936    S 26°45.235    S 26°45.921    S 26°45.922        

 
GPS 

E 153°07.321    E 153°07.321    E 153°07.322    E 152°07.322  

                    

 
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

10/06/08 0 21.81 21.11 88.6   0 22.12 20.8 84   0 21.81 20.98 95.3   0 21.7 20.9 91 

17:35 1 26.46 20.51 87.8   1 32.96 20.29 94.5   1 26.2 20.41 92.5   1 32.1 20.23 94 

                    

 
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

11/06/08 0 21.13 21.72 94.7   0 21.28 21.42 94.6   0 21.33 21.23 95.5   0 21.28 21.4 94.5 

13:20 1 32.16 20.77 89.5   1 32.56 20.68 94.2   1 32.99 20.5 95.2   1 32.9 20.51 93.9 

      1.5 33.66 20.39 89   1.3 33.56 20.55 82.4   1.1 33.12 20.53 86.2 

                    

 
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

  
Depth 

(m) 
Salinity 

(ppt) 
Temp 
(°C) 

DO 
(%) 

12/06/08 0 23.61 22.54 97.3   0 23.62 22.44 99.5   0 23.64 22.39 98.6   0 23.12 21.79 92.5 

15:00 1 32.46 21.15 88.1   1 32.59 20.93 96   1 32.52 20.87 97.2   1 32.83 21.14 85 

 1.2 33.13 21.12 84.8   1.8 33.47 21.03 82.4   1.65 33.57 21.06 79.1   1.4 33.47 21.15 80.8 
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WATER LEVEL VARIATION
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Figure A9.47: Water level variation June/July 2008
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A9.6 DISCUSSION 

A9.6.1 Tidal influence in the lake 

Ocean low tide was predicted at 1:55 PM on 4 June 2008 (Figure A9.47). Pressure 
recorded by the Argonaut XR recorded a change at 17:19 PM on 4 June 2008 with 
the lowest speed recorded around 5:00 PM. This shows a time lag of three hours 
between the ocean tide and the recorded tide in Lake Currimundi. The cross section 
location was approximately 1.6 km from the entrance of the lake. The recorded high 
tide in Lake Currimundi was at 9:30 PM, only 45 minutes after the ocean tide. A 
second recorded low tide in Lake Currimundi was at 7:05 AM, 3 hours and 45 
minutes after the ocean low tide. 

 

 
 

Figure A9.47: Ocean tide in Caloundra during the spring tide measurements 4 – 5 June 
2008 

Ocean low tide was predicted at 8:44 AM (Figure A9.48) on 11 June 2008. The 
SonTek recorded a change in the current direction and with no recorded velocity at 
12:45 PM in Lake Currimundi. This shows a lag time of four hours after the predicted 
low tide. High tide was predicted at 15:00 PM and was recorded in Lake Currimundi 
at 16:45 PM, showing a lag time of 1 hour and 25 minutes. At the conclusion of the 
full neap tide, the low tide was recorded in Lake Currimundi at 11:45 PM, three hours 
after the predicted ocean tide.  
 

 
 

Time

Time
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Figure A9.48: Ocean tide in Caloundra during the neap tide measurements 11 -12 June 
2008 

 
 
Results show that there is a difference of three to four hours between the ocean tide 
and the recorded tide in Lake Currimundi during low tide and a difference of 45 
minutes to 1 hour and 30 minutes during high tide.  
 
These results can also been seen with the tide gauge data.  

 
The overall tidal characteristics for the system are shown in Figure 176. Some key 
findings are: 
 

 The build-up of water level in response to the high rainfall preceding the 
opening is shown  

 The tidal signal remains evident throughout the data collection period 

 The attenuation in the tidal signal is evident as the overall tidal exchange 
reduces 

Utilising the tidal discharge relationships it is possible to estimate typical tidal prism 
values during spring and neap tides. Using the data for the first established tidal 
signal following the opening (4 June 2008), a tidal prism volume of approximately 
910ML was calculated. For a neap tide (11 June 2008) a tidal prism volume of 
approximately 250 ML was calculated. 
 
For both of these tidal cycles, the entrance was open with a reasonably well defined 
entrance channel. A more typical condition is one when the entrance is a wide very 
shallow channel. Under these conditions, the entrance would be classified as closed 
or nearly-closed from a point of view of there being very limited tidal range in the 
lake. Measurement using the velocity profilers is not possible under these 
circumstances. An estimate was made of this base flow during a field inspection in 
summer 2007, when the entrance channel was estimated at 30m wide and 300mm 
deep. The average velocity was estimated at 0.8m/s resulting in an estimate tidal 
prism of approximately 100ML. 
 
Based on the quoted figures for the pumped discharge through Lake Kawana of 82 
ML on an average tide, it can be seen that it is most likely that the Lake Kawana flow 
is responsible for maintaining the entrance “nearly-closed”, rather than closed.  
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Appendix 10.1: Climate Data 
 

Rainfalls 

0

10

20

30

40

50

60

70

80

22
/0
5/
08

24
/0
5/
08

26
/0
5/
08

28
/0
5/
08

30
/0
5/
08

1/
06
/0
8

3/
06
/0
8

5/
06
/0
8

7/
06
/0
8

9/
06
/0
8

11
/0
6/
08

13
/0
6/
08

15
/0
6/
08

17
/0
6/
08

R
ai
n
fa
lls
 (
m
m
)

 
Figure A10.1: Rainfalls on Caloundra from 22/05/2008 to 18/06/2008 
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Figure 1 Rainfalls on Maroochydore from 25/04/2008 to 09/07/2008 
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Appendix 10.2: Equipment characteristics 
 

RBR TWR-2050 specifications 
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RBR XR-420 CTD specifications 
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Appendix 10.3 : Spring/Neap Current Measurement Methodology 
 
Equipment 
 

 Truck 
 Boat 
 Solar panel and 12v battery power supply 
 240V ac Inverter 
 12-24 DC/DC converter 
 Sontek or FlowQuest 1.0 Mhz ADCP 
 DGPS system 
 Handheld GPS system 
 Echosounder 
 Laptop computer 
 Sontek 3.0Mhz Argonaut XR 
 Anchors 
 Marker buoys 

 
Methodology  
 
Usually 1 hr packing, travel time, 25 hours survey, 1 hour berthing, Travel time, 2 hrs 
cleaning, 1 hr down loading data.  Total 30 hours plus travel time.   
 

 Prior to leaving base, set up Argonaut XR and tide gauge recording at 12 
and 6 minute intervals respectively. 

 Arrive on site just prior to low water slack, launch boat 
 Set up handheld GPS to 1min track log, take WP at jetty.  
 Proceed to site, place Argonaut XR in the deepest point just upstream or 

downstream of the cross section. 
 Take WP position of Argonaut XR. 
 Tie up boat to large marker buoy and anchor placed centre of channel. 
 Take WP position of centre channel marker. 
 Set up Sontek River Surveyor software, DGPS, Echosounder  
 Start a record hopefully catching low water slack. 
 Monitor the velocities and once they exceed 1.0 m/s start cross sections. 
 Set up Left or Right bank (Left is traditionally on your left when facing 

upstream). Take WP position. 
 Start line. Proceed across the channel ensuring speed within limits and 

heading changes minimised. End line. Take WP position. 
 If the start and end of each line is obvious or markers are placed in 

position, only one WP is needed for each location. 
 Start next line and repeat from Right to Left i.e. two runs. 
 Repeat every ½ hour until velocity falls to below 1.0m/s, say 1hr prior to 

high water 
 Once velocities less than 1 m/s, tie up to centre float and record over high 

water slack to get accurate time of HW slack. 
 Repeat exercise again down to low water slack 
 Repeat exercise again back up to high water slack 
 Repeat exercise again down to low water slack 
 Once current velocity >1 m/s take one more double cross-section. 
 Retrieve Argonaut XR, anchors and floats 
 Return to jetty. Retrieve boat.  
 Back to boat shed, wash down boat, store 
 Wash down equipment 
 Download data and tidy up 
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Appendix 10.4: Tide Gauge Installation and Take Down methodology  
 
 

 
 

 
 
 

Methodology 
 

 Arrive on site and choose suitable permanent tide gauge location point 
that has reasonably easy visual access from the shore. 

 If using a boat, drop anchor upstream and pay out the anchor rope till 
adjacent to the mark. Use a side rope to loosely tie off on the tide gauge 
location point 

 Check depth (>1m Low Water) using survey staff.  
 Once satisfied location is good, make a permanent mark (PM) on the 

chosen post using a scratching devise or permanent marker. This is later 
tied into a local datum. 

 Attach cable ties onto tide gauge and lower to swimmer in the water. 
 Swimmer fastens cable ties around post prior to lowering to the bottom, 

ensuring sufficient slack on cable ties to clear growth and obstructions on 
post. 

 Swimmer lowers tide gauge as deep as possible, firmly secures attaching 
cable ties and then threads a 3rd cable tie between the two attaching ties 
to use leverage tightening. 

 Distance then measured from top of the gauge to the PM and noted in the 
log. The difference between this measurement and the one taken at take 
down gives an indication as to the stability of the gauge during the survey 
period. 
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 Noting the time and distance from the PM in the log does a water level 
check. It is good practice to ensure the time the water level is taken 
coincides with the time the tide gauge is taking a reading. A 12-hour Van 
de Castillo test should ideally be done sometime during the survey period. 

 A salinity and temperature profile is taken at the site on installation and 
preferably ever week thereafter. 

 Dismantling is just a reverse procedure of the installation with the cable 
ties being severed using side snips or a sharp knife. 
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Appendix 10.5: Water Velocity Impellor methodology 
 
Method for use 
 

1. Put red plug into +VOA socket and black plug into –com socket 
2. Turn multimeter switch 
3. Rotate impellor to check if working (will beep, if not replace the batteries) 
4. Lower impellor into the water (just below surface) keeping it level 
5. Start stopwatch and count the number of beeps in 30 seconds 
6. Notes results 
7. Using compass, record the current direction 

 
GCCM Current Metre Calibrations 
 
Calibration limits – 0.028 – 6.064 m/s 
Minimum response speed 0.028 m/s 
Maximum response speed 6.064 m/s 
 

Range of impellor revolutions n revs/s 
Minimum Maximum 

Equation for speed of flow V m/s 

0.06 0.54 V = 0.012+0.2584 n m/s 
0.54 13.35 V = 0.002+0.2773 n m/s 

13.35 18.29 V = 0.0.29+0.2753 n m/s 
 
The uncertainty of repeatability (at 95% confidence level) of calibration varies with 
the speed of flow within the limits stated below. 
 

Flow 
Speed m/s 

0.03 0.10 0.15 0.25 0.50 >0.50 

Uncertainty 
% 

20 5 2.5 2 1 1 

 
The above values represent variation of +/- 0.005 m/s up to 0.5 m/s. 
 
Equation  
 
n = rev/30 seconds 



 9

 
Appendix 10.6: Calculation of the salinity by the RBR software 
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APPENDIX 11 – IMPLEMENTATION PLAN FOR 
MODELLING AND MONITORING 
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1. INTRODUCTION 
 
 
The successful implementation of an Adaptive Management Framework requires appropriate 
monitoring and modelling. The following sections set out the requirement for monitoring as 
recommended in the main report; costs asscoicated with each component; a process for 
monitoring data to be integrated with modelling; and a process for both the monitoring data and 
modelling output to be integrated within the adaptive management  guidelines (LEROMP). 
 
2 MONITORING PROGRAM 
 
The monitoring program needs to provide the information to support effective adaptive 
management. The following key monitoring activities are required:- 

 
1. Velocity measurements 
2. Water level / tide gauging 
3. Entrance Video monitoring  
4. Water sampling  
5. Bank stability 
6. Ecological surveys  

 
 
The details of each activity and associated costs are included in this section Monitoring strategies 
and likely data analysis are also recommended with the required budget. To monitor the 
performance of important monitoring programs performance criteria, corrective action and 
performance indicators are detailed.  
 
2.1 Velocity Measurements 
 
Background: 
Current velocities within the main Currimundi channel are effectively negligible during period of 
near closure of the entrance. During flood flow and entrance openings, the velocities increase and 
respond to tidal variation. During these times there is flushing of the lake system.  
 
Objective: 
 To obtain a thorough understanding of the response to entrance opening. 
 To calibrate a numerical model 
 
Monitoring strategy: 
 During flooding or entrance opening events, take velocity measurement at one site. 
 If possible continue measurements until the entrance closes, or for at least one week 
 
Data analysis: 
 Download data at the end of each event monitoring. 
 Analyse velocity data and correct pressure data to local datum to produce the equivalent water 
level. 
 Estimate cross-sectional discharge from velocity data. 
 Input velocity and water level data into numerical modelling for calibration. 
 Compare results with previous events, and prepare a relationship between parameters 

associated with the entrance opening : - volume dredged (if relevant), tide height at opening; 
antecedent rainfall; height of the berm; duration of opening; duration of tidal influence in the 
lake system. 
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2.2 Water Level / Tide Gauging  
 
Background: 
The dominant parameter in lake management is the water level. During periods of closure it 
remains fairly static, but will increase during freshwater flows. The water level impacts on biting 
midge, bank stability and property freeboard. The relative water level between lake kawana and 
Lake Currimundi influences the weir discharge throughout the tidal cycle. During period when the 
entrance is open, tidal fluctuations are experienced in lake Currimundi, and if during spring tides, in 
Lake Kawana. 
 
Objective: 
 To provide reference data for a range of lake management parameters. 
 To provide calibration data for numerical modelling. 
 
Monitoring strategy: 
 Install water level meters at 2 locations – near the bridge and at the upper end of Lake 

Kawana. 
 Telemeter data real-time to SCRC offices. 
 Obtain short term measurements at a number of locations (as used in the June 2008 field 

exercise) during events monitoring exercises. 
 
Data analysis: 
 Analyse data and correct to equivalent water level. 
 Compare with predicted levels. 
 For opening event monitoring, compare results with previous events, and prepare a 

relationship between parameters associated with the entrance opening : - volume dredged (if 
relevant), tide height at opening; antecedent rainfall; height of the berm; duration of opening; 
duration of tidal influence in the lake system. 

 For real-time records develop a relationship between water levels in both lakes and rainfall, tide 
level, changes in water quality, bank stability and biting midge numbers. 

 Input water level data for events into numerical modelling for calibration. 
 
 
2.3   Entrance video monitoring 
 
Background: 
Video (or digital still) records provide a record of features, shoreline changes and reveal coastal 
processes which are otherwise difficult to measure. A permanent monitoring station at the 
Currimundi surf tower offers the added advantage of providing up to date information on beach and 
surf conditions. A video imaging system provides an extremely cost effective tool to address a wide 
range of environmental, social and economic issues. Digital analysis of video images obtained can 
provide both quantitative and qualitative information on the movement of the entrance channel and 
shoals in response to natural forcing and artificial opening. 
 
Objective: 
 To provide a cost effective means of monitoring the entrance channel movement 
 To monitor useage of the entrance environment 
 
Monitoring strategy: 
 Install 1 robotic video camera on the Currimundi surf tower which can monitor the entrance 

channel and shoals on a daily (low tide) basis and to also provide surf and beach condition  
images.   

 Set-up the system (video camera +  computer) to ensure snap shot images every low tide, and 
timex and variance images of the beach. 

 Download data via modem for analysis by GCCM. 
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Data Analysis: 
 Measure daily entrance channel and shoals shoreline changes 
 Correlate channel position with other parameters such as berm height, antecendent wave 

climate conditions, freshwater flow, Lake Kawana discharge. 
 Integrate output into the adaptive management framework by modifying adaptive action related 

to entrance opening to ensure that the entrance channel remains to the north. 
 
 
2.4 Water Sampling 
 
Background: 
For the works associated with dredging and beach nourishment some local impact on water quality 
is possible. Contaminant re-suspension and turbidity are expected to be minor in relation to the 
overall waterway system. However in keeping with the precautionary principle, water quality 
monitoring should occur to ensure that there are no contaminants in these areas above the 
recommended ANZEC limits.  
 
Objective:  
 To monitor changes in water quality in response to closed entrance conditions and to events 

such as flooding or entrance opening. 
 
Monitoring Strategy: 
 
 Routine monitoring on a monthly basis at the suite of existing sites to be undertaken by the 

Currimundi Catchment Care Group under guidance form SCRC personnel. 
 Undertake event monitoring before known flooding and entrance opening events, and for a 

period of a least one week following the event. Sampling frequency will depend on the 
magnitude of the event, but should be at least every 2 days. In event of limited resources being 
available at least one site in the main channel near the bridge should be sampled as the 
system is well mixed under these conditions. 

 Automatic monitoring of water quality is also an option depending on coast (se later section). 
 Monitoring parameters are set out in the main report. 
 
 
Data Analysis: 
 Test water quality samples from all sites. 
 Compare water quality with relevant standards. 
 Undertake comparative control tests between community and Council measured data. 
 Correlate water quality trends or features with other dynamic parameters such as atmospheric 

conditions, Lake Kawana discharge, rainfall runoff, entrance opening. 
 Test LEROMP actions against water quality outcomes. 
 
2.6 Bank stability  
 
Background: 
Bank stability/erosion issues occur from time to time, and are observed by community and Council 
officers. These anecdotal observations provide the best method for monitoring the extent of bank 
erosion problems. 
  
Objective: 
 To determine the relationship between bank erosion and other lake parameters. 
 
Monitoring strategy: 
 Collaborate with the community groups to establish a database of observations. 
 Record all observations. 
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 Establish monitoring of erosion rates at locations where erosion is persistent. Simple 
measurements from a fixed reference point, and photographic record. 

 
Data analysis: 
 Correlate these observations with other lake parameters such as rainfall, entrance opening, 

water level. 
 Compare results with historical and previous measurements records. 
 Develop simple  relationship between water level and bank stability. 
 Use data to support a foreshore erosion management plan implementation. 

 
 
2.6 Ecological Survey  
 
Background: 
Biting midge has been identified as the key issue of concern for many of the community. Other 
concerns include fish stock and changes in aquatic flora. 
  
Objective: 
 To enhance the midge control programs. 
 To monitor aquatic health of the waterway. 
 
Monitoring strategy: 
 Collaborate with the community groups to establish a database of observations of flora and 

fauna. 
 Record all observations. 
 Continue SCRC’s biting midge control and research program. 
 
Data analysis: 
 Correlate these observations with other lake parameters such as rainfall, entrance opening, 

water level. 
 Compare results with historical and previous measurements records. 
 Develop simple  relationship between biting midge and other lake parameters; and between 

recreational fish abundance and water quality, entrance opening and flooding. 
 Test LEROMP actions for biting midge against  other relationships for flora and fauna. 
 
3. MODELLING 
 
3.1 Numerical Hydrodynamic Modelling 
 
Background: 
Hyrdodynamic modelling can provide a better understanding of the dynamics of the Lake during 
natural events and artificial entrance openings. Either through simulation of a range of possible 
scenarios, or by real-time modelling following specific events, a database of output can be 
obtained from which various operational parameters such as flushing time, and extent of entrance 
opening can be assessed. 
 
Objective: 
 To define the hydrodynamic characteristics of the Lake system during natural events and 

artificial entrance openings. 
 
Modelling strategy: 
 On notice of an upcoming event, the modelling team should be put on standby. 
 If possible pre- and post-event bathymetry should be obtained at the entrance. 
 
Data Analysis: 
 Model outputs to be analysed for flushing time: impact on Lake Kawana level; peak water 
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levels throughout the system; peak velocities. 
 Correlate the numerical output with other lake parameters as above. 
 
3.2 First-Order relationships 
 
Background: 
Exact relationships between parameters of concern in Lake Management do not exist, or are not 
amenable to cost-effective numerical modelling. A better approach is to develop first-order 
relationships (or conceptual models) to identify trends and causal factors. Through the sections 
above reference is made to correlating various parameters, which over time will provide sufficient 
data to develop such models. 
 
Objective: 
 To define in a broad sense – relationships between various lake parameters. 
 
Modelling strategy: 
 Apply various data manipulation techniques, such as Bayesian Networks and General Additive 

Modelling to all data sets obtained (including simulated data from numerical models). 
 
Data Analysis: 
 Analyse the results of these manipulations for trends. 

Integrate the analysis into the LEROMP actions where appropriate modification is required.  
 
 
 

4. Adaptive Management Framework 
 

The overall objective of this project was to develop an adaptive management framework for the 
management of the Lake Currimundi system. The findings of the report suggest that there is no 
simple process or management action which will meet all stakeholders concerns, or which will 
provide optimum outcomes for all issues.  
 
Under these circumstances it has been recommended that an adaptive approach be adopted 
where new knowledge is gained following each event or action. This new understanding needs to 
be integrated into the existing adaptive management protocol – the LEROMP. Guidance for doing 
this has been given in Chapter 10 of the main report. 
 
The process to achieve more effective management could follow these steps. 
 
1. Pre-event or management action monitoring 
2. Event or management action. 
3. Post-event or action monitoring and modelling 
4. Data analysis and development of improved relationships 
5. Steering Committee workshop on outcomes of system response to event or management 

action. 
6. Collaborative decision on the need for modification to LEROMP prescribed action, or routine 

treatments. 
7. Establish new monitoring and action plan protocols in preparation for next event or action. 
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5.  Monitoring systems for Lake Currimundi 
 
In the following section, a couple of options are costed and detailed for the installation water level 
monitoring systems, monitoring of hydrodynamics data during an event, and an automated water 
quality monitoring at one site. 
 
Specific details of traditional water quality data collection have not been dealt with here, as the cost 
and methods are well known. 
 
5.1 Water Level Monitoring 
 
This system includes 2 water level gauges – on at the bridge and one at the upper end of Lake 
Kawana. 
 

 
 

Details and Cost estimates 
Atmospherically compensated Depth sensor, Conductivity and Temperature   $  9,900.00 
(Includes self recording data logger at tide recording site)  
Tide board and Aluminium wall mounting.           $  1,700.00 
Radio Telemetry Field Station (client can choose dial up or wireless)       $  3,750.00 
 
    Total for Tide Gauge 1        $15,350.00                         
    Total for Tide Gauge 2        $15,350.00 
 
Radio Telemetry Base Station (to clients desk top)         $  3,250.00  
Software to run telemetry system             $  5,500.00 
 
Installation and basic training (client to provide AHD datum level at site)       $  4,500.00 
 
    Total estimate          $43,950.00 
 
Note. Field housing provided by client. See ideas below 
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Suggested ongoing maintenance 
 

 Daily checks against vandalism and transducer fouling 
 Fortnightly cleaning of the transducer heads 
 Monthly field check against a salinity standard 
 Regular spot height checks on the tide board. 
 Annual back to manufacturer clean-up and re-calibration 
 

 
 
5.2   Event Monitoring Exercise 
 
An estimate of the cost of an event monitoring exercise is given below for hydrodynamics data. 
 
Day Rates  
MOB      $ 1,200.00 
 
Scientist   $  1,000.00 
Assistant   $     750.00 
Sontek Argonaut ADCP $     700.00 
YSI CTD sonde  $     120.00 
2 x wave and tide sonde $     120.00 
                     TOTAL      $ 2,690.00 
 
DEMOB     $ 1,200.00 
 
 
Note 
 
Currimundi is known to be a high risk and aggressive location as equipment has been lost on 
previous exercise. The instrumentation was dumped on the shore with anchor and chains stolen 
and both tyres were deflated on the boat trailer whilst parked at the apartments. 
 
This risk has not been reflected in the estimates. 
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5.3 Automated Water Quality and Velocity measurement 
 
Preferred location   

 

 
 

Figure 1. Plan of Currimundi Bridge 
 
 
 

 
 

Figure 2. Side View of Currimundy Bridge 
 

 
Suggested Methodology and Set Up 
Point B is a shore based, flood and vandal proof cabinet that houses a solar panel driven data 
logging system permanently linked to the internet for real time display anywhere on the planet. 
 
Optional parameters that can be recorded at point B and then stored on the data logging system 
every six minutes could be but not limited to 
  

 Air temperature and humidity 
 Wind speed and direction 
 Barometric pressure 
 Rainfall 
 Solar radiation 
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Point A is a bridge wall mounted sensor assembly designed for easy cleaning and maintenance 
from a boat, negating the need for divers, linked to the shore based cabinet at Point B via a SDI 12 
data cable assembly. 
 
Optional parameters that can be recorded at point A and stored by the data logging system every 
six minutes at Point B could be but not limited to 
 

 Water level 
 Water conductivity 
 Water temperature 
 Water turbidity 
 Water velocity 
 Dissolved Oxygen 

 
 
Within the cabinet there is also a water sampling station that can be triggered by various chosen 
events such as extremes in water level, rainfall, water velocity or turbidity for example. 
 
The water samples stored can subsequently be tested in a NATA approved laboratory for various 
event specific parameters determined by the client. 

 
Typical equipment example 
Not including say weather station mast and solar panel power supply. 
 

  
Figure 3. Water monitoring  example and equipment overview 

 
Costing 
 
The table below gives estimated costs on a system that could be chosen by the client to monitor 
the Lake Currimundi system on a full time basis with real time internet display and an inbuilt 
capacity to collect water samples during extreme events for subsequent laboratory analysis. 

 



 
 

A 
 

1 
 

6600-02 
 

YSI model 6600 water quality sonde with two 
(2) optical sensor ports, internal memory and 

battery chamber for unattended monitoring, and 
supplied with medium depth sensor, 
conductivity and temperature sensor,  

 

 
$11,770.00 

 

 
B 

 
1 

 
EAOS 

 
Weather station wind, temp, rainfall, BP 

 

 
$4,750.00 

 

 
C 

 
1 

 
006092 

 
100m Field Cable 

 

 
$2,880.00 

 

 
D 

 
1 

 
006130 

 
Self cleaning sensor - Turbidity probe 

 

 
$3,900.00 

 

 
E 

 
1 

 
606150 

 
Self cleaning sensor - Optical DO probe 

 

 
$3,545.00 

 

 
F 

 
1 

 
Sontek 

 
Sontek Argonaut SL 3000 water velocity sensor 

 

 
$7,400.00 

 

 
G 

 
1 

 
68-6710-

070 

 
ISCO model 6712  Portable water Sampler with 
internal data logger, digital I/O, connection for 

flow meter, rain gauge, selection of plug-in 
modules, SDI-12 connection for water quality 

sondes etc. 
 

 
$6,545.00 

 

 
H 

 
1 

 
68-6700-

006 

 
24 x 1 Litre poly bottle Configuration for 6712 

Sampler 
 

 
$500.00 

 

 
I 

 
1 

 
68-6700-

050 

 
ISCO model 730 Bubbler Flow Module with 

1/8 inch x 25 ft. vinyl bubble line. Uses built-in 
compressor technology and does NOT require 

supply of bottled gas such as nitrogen. 

 
$4,425.00 

 
 

 
J 

 
1 

 
EAOS 

 
Flood and vandal proof cabinet and footings 

 

 
$5,500.00 

 

 
K 

 
1 

 
EAOS 

 
Software and Internet connection 

 

 
$3,500.00 

 

 
L 
 

 
1 

 
GCCM 

 
Installation, mobilisation, checks and 

calibration 

 
$10,500.00 

 

 
M 
 

 
 

 
GCCM 

 
Consumables, nuts, bolts and miscellaneous 

items 

 
At cost 

 

 
 

   
Total  suggested hardware supply and 

installation 
 

 
$65,215.00 

 

 

 
N 

 
 

 
GCCM 

 
Annual monthly site visits, sensor cleaning and 

field calibrations 

 
$24,500.00 
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Ideas for Enclosures and Housings 
 
 

                  
   
Light Pole                       Basic Enclosure                    Typical Enclosure Contents 
 
 

           
 
            Shed Example                                             Simple Pole Assembly 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX 12 – GEOTECHNICAL 
INVESTIGATION OF DUNAL SYSTEM 


















































