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Executive Summary 

Purpose of Study 

BMT WBM was commissioned by the South Australian Department of Environment, Water and 

Natural Resources (DEWNR) to undertake a range of studies aimed at improving the 

understanding of salinity transport and mixing mechanisms in Lake Albert. A numerical model 

capable of simulating salinity dynamics of the Lower Lakes and Coorong was used to evaluate the 

effectiveness of six potential management options designed to reduce salinity levels in Lake Albert.  

The six management options evaluated in the study include: 

a) Base-Case (i.e. do nothing) 

b) Lake Cycling Option 1 (a single +/- 0.25m Lake Level variation in November/December) 

c) Lake Cycling Option 2 (a single +/- 0.15m Lake Level variation in November/December) 

d) Dredge Narrung Narrows and Remove Causeway 

e) Coorong Connector 

f) Permanent Water Level Control Structure at Narrung 

The results of this study will be used in a broader study assessing the costs and benefits of the 

above management options in terms of improving water quality in Lake Albert. 

Description of Three Year Forecast Scenario Simulations 

The adopted simulation period was a three year duration, nominally defined as 1
st
 July, 2012 to 1

st
 

July, 2015, though the use of ñdesignò conditions mean that it is just a three year simulation using a 

range of ñdesignò boundary conditions and two ñdesignò initial conditions.   

Two different sets of initial salinity conditions included a: 

¶ ñpost-droughtò situation, with Lake Alexandrina/ Lake Albert salinity = 400/5000 EC; 

¶ ñmore typicalò situation, with Lake Alexandrina/ Lake Albert salinity = 700/2000 EC; 

A range of ñdesignò boundary conditions were used in the model to assess the proposed 

management options under a variety of different environmental conditions. This allows the model to 

produce a reasonable indication of the predicted range of future water level and salt concentrations 

over a three year period in the Coorong and Lower Lakes.  

Key model boundary condition data used for the model scenario runs included: 

¶ High (13000 GL/year), medium (7200 GL/year)and low (4000 GL/year) Lake inflows; 

¶ High (938 mm/year), medium (825 mm/year) and low (683 mm/year) direct net rainfall ï 

evaporation; 

¶ Two different years of observed wind and tide data (2010/11 high, 2008/09 low);  

¶ Automated barrages and a target lake level. 
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Summary of Key Findings from the Base Case Simulations 

A full matrix of twelve different conditions (2 wind, 3 inflow and 3 evaporation conditions) were 

applied to the base case (i.e. do nothing option) scenario for two separate initial salinity 

(400/5000EC & 700/2000EC) scenarios. By running the full matrix of conditions using the base 

case model an understanding of the variability of long-term potential changes to salinity in the 

Lower Lakes was gained and an envelope (i.e. upper and lower bounds) of likely salinity levels 

defined.  

An examination of the results of the base case scenario indicates: 

¶ The 2010/11 winds and tides are significantly more efficient (by a factor of two) at diluting and 

transporting salt (and hence reducing the salt concentration) from Lake Albert than under 

2008/09 wind and tide conditions. 

¶ Higher annual inflows assist in the reduction of Lake Albert salinity. 

¶ Higher annual net evaporation restricts the reduction in Lake Albert salinity. 

Evaluation of Effectiveness of Six Management Options 

Six different environmental conditions (i.e. winds and tides, lake inflows and evaporation) were 

applied to six proposed management options.  

A graphical representation of the predicted Lake Albert salinity at the end of the three year 

simulation is presented in Figure 1 for the ñpost-droughtò (400/5000EC initial salinity) simulations 

and Figure 2 for the ñmore typicalò (700/2000EC initial salinity) simulations. These graphs provide a 

useful tool to evaluate the relative effectiveness of the six management options and also show the 

influence of environmental conditions on salinity dynamics within the Lower Lakes.  

The results of this study indicate that: 

¶ The Coorong Connector option is clearly the most effective option for reducing salt 

concentration in Lake Albert. The Coorong Connector option results in a fairly rapid drop in salt 

concentration in Lake Albert with salinity levels falling from 2000 µS/cm to below 1500 µS/cm 

within 5 months. 

¶ The Narrung Regulator option is the least effective option for reducing salt concentration in Lake 

Albert under all conditions.  

¶ Dredging Narrung Narrows will not increase salt export under low wind conditions but does 

slightly increase salt export under high wind conditions.  

¶ Lake water level cycling will increase salt export, especially under low wind conditions. Salt 

export increases with the magnitude of the lake level variation.  

¶ The Coorong Connector option also has the added benefit of significantly reducing salinity 

levels in the Coorong. However, the potential impact of increased turbidity on the ecology of the 

Coorong should be considered.  

¶ The smaller difference in salinity between the lakes for the 700/2000EC initial salinity 

simulations reduces the efficiency of flushing salt from Lake Albert in all options. This means 

that for most options under low (2008/09) wind conditions, salinity in Lake Albert may increase 

over the three year simulation period.  
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Figure 1 Summary and Comparison of Six Management Options  
Lake Albert Salinity (µS/cm) at end of 3 Year Simulations for 400/5000EC Initial Conditions 

 

Figure 2 Summary and Comparison of Six Management Options  
Lake Albert Salinity (µS/cm) at end of 3 Year Simulations for 700/2000EC Initial Conditions 
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1 Introduction 

BMT WBM was commissioned in June 2013 by the South Australian Department of Environment, 

Water and Natural Resources (DEWNR) to undertake a range of studies aimed at improving the 

understanding of salinity transport and mixing mechanisms in Lake Albert. 

Following a period of severe drought in the Murray Darling Basin (1997 ï 2009), high rainfall 

through 2010 and early 2011, resulted in significant flows in both the Darling and Murray Rivers for 

the first time in over a decade. These high flows refilled the Lower Lakes and flushed considerable 

amounts of salt from Lake Alexandrina. While salinity levels in Lake Albert have been substantially 

reduced, its terminal nature has prevented complete flushing and salinity levels remain 

considerably higher than long term pre-drought averages. 

In December 2012 an investigation into options for improving Lake Albertôs water quality was 

initiated by the South Australian Government. Potential management actions currently under 

consideration for the reduction of salinity include: 

¶ Dredging of Narrung Narrows; 

¶ Removal or modification of the Causeway; 

¶ Connection to the Coorong; 

¶ Permanent water level structure in Narrung Narrows; and 

¶ Water level manipulations. 

The aim of this investigation is to increase our understanding of salinity dynamics within Lake 

Albert and to provide an assessment of the proposed management options.  

1.1 Summary of Previous Studies and Reports 

This report is the final in a series of studies and reports. The previous studies and reports should 

be consulted as necessary when referred to. A summary of previous reports is given below. 

1.1.1 Lake Albert Salinity Reduction Study - Preliminary Investigations (BMT WBM, 

2013a) 

This report provides details of a desktop investigation used to provide an initial assessment of a 

number of potential management options aimed at improving salinity levels within Lake Albert. A 

review of relevant environment characteristics of the Lower Lakes including: long-term water level 

and salinity data, the stage-area-volume relationship of the Lakes, typical rates of net evaporation 

and recent changes to salt mass were examined to provide a conceptual model of key factors 

influencing salinity dynamics within Lake Albert. A review of previous investigations into the 

hydrodynamics of the Lower Lakes and Coorong was also used to help better understand salt 

dynamics in Lake Albert and provide an initial evaluation of the proposed management options.   

The report contains: 

¶ A description of the environmental characteristics of Lake Albert. This includes a review of 

long-term water level and salinity data sets, the relationship between lake level (stage), lake 

surface area and storage volume, a summary of the rainfall and evaporation influences on the 

system and also a quantification of changes to mass of salt between April 2011 and February 

2013. 
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¶ A summary review of previous studies that characterise the hydrodynamics and salinity 

dynamics of Lake Albert. The review focuses on extracting information that may assist in the 

assessment of the five management options currently being considered to enhance salt export 

from Lake Albert. Further relevant details (including figures and summary tables) from the 

previous studies are presented in Appendix A of the report. 

¶ A conceptual model of the key factors that influence the salinity dynamics of Lake Albert. 

Quantification of key drivers of salt mass change is provided to assist in the evaluation of the 

potential management options.  

¶ A description of important features of a numerical model that would be required to accurately 

quantify the five management options. The report details the benefits of model calibration and 

validation as well as detailing a suggested matrix of model scenarios.  These scenarios will 

provide an envelope of salinity forecasts, enabling a robust assessment of likely salinity levels 

in Lake Albert under a range of conditions.  

¶ A summary of key investigation outcomes and relevant conclusions and recommendations. 

¶ Further relevant details of previous reports (including figures and summary tables).  

¶ A review of the data available for future model scenarios and calibration exercises.  

An initial assessment of the proposed management options indicated that: 

¶ A channel connecting Lake Albert to the Coorong capable of transferring 30 GL/month is likely 

to be able to reduce salinity values within Lake Albert to below 1800 µS/cm within 6 to 12 

months of operation. This option would also assist in the reduction of salinity in the Coorong.  

This report and a number of the references included in the report provide good background to the 

key hydrodynamic processes and environmental drivers of the Lower Lakes and Coorong system. 

1.1.2 Lake Albert Salinity Reduction Study ï Model Update and Calibration (BMT WBM, 

2014a) 

The report details the model setup and also the achieved model calibration.  The report shows that 

the model is capable of simulating observed salt exchange processes from Lake Albert and 

provides details of the TUFLOW-FV model software used in this study which should be referred to 

as necessary. 

1.1.3 Lake Albert Salinity Reduction Study ï Wind Mixing Investigation (BMT WBM, 

2013b) 

As part of a broader study into potential management options (BMT WBM, 2013a) that can reduce 

salinity levels in Lake Albert, BMT WBM completed six hydrodynamic modelling simulations of the 

Murray Mouth, Lower Lakes and Coorong, to simulate the exchange of salt between Lake 

Alexandrina and Lake Albert due to wind mixing. Each run adopted a different wind and tide data 

series corresponding to the following water years (a water year was defined as the 12 months from 

1
st
 July): 

¶ 2007-2008 

¶ 2008-2009 

¶ 2009-2010 

¶ 2010-2011 

¶ 2011-2012 
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¶ 2012-2013 

By running the hydrodynamic model using wind and tidal conditions experienced in six different 

years, the variability in expected natural (baseline) mixing was assessed. The complexity of system 

hydrodynamics and mixing meant that correlations between wind statistics and salt export from 

Lake Albert could not be made without the use of a hydrodynamic model. By assessing six recent 

years of wind data against the level of modelled salt (tracer) export and understanding of the 

variability of wind mixing and exchange was possible. The results showed that: 

¶ 2008/09 winds and tides produced a relatively low degree of salt export from Lake Albert 

¶ 2010/11 winds and tides produced a relatively high degree of salt export from Lake Albert 

1.1.4 Lake Albert Salinity Reduction Study ï Model Scenario Schematisation and Initial 

Testing (BMT WBM, 2014b) 

This report details the model setup and schematisation of the six different management scenarios 

investigated in this study. The report also provide results of an initial 12 month simulation to provide 

an initial assessment of both model and scenario performance. The report provides additional 

detail on differences in modelled Narrung flows that help explain the relative performance of a 

number of management options. The report also provides details of the Coorong Connector flows 

and investigates the potential benefit of a ñquarterly lake cyclingò option. 

1.2 Structure of Report 

Section 2 ïprovides a brief description of the model setup, base case and scenarios simulations. It 

includes detail of all the model boundary conditions including a description of the automated 

barrage approach and the models initial conditions (including 2 different initial salinity conditions). A 

brief description of the six different management options is also provided.  

Section 3.1 ïprovides a description of the available model results. 

Section 3.2 ïprovides details of the model results for the 12 base case simulations. The 12 

different base case simulations include a matrix of: 2 wind, 3 inflow and 3 evaporation conditions.    

Section 3.3 ï provides details of the model results for the additional 30 scenario simulations. The 

30 different scenario simulations are for a matrix of: 5 management options, 2 wind, 2 inflow and 2 

evaporation conditions. 

Section 4 ïprovides a summary and discussion of the study findings. 

Appendix A.1 ï Provides details and results of sensitivity testing examining the influence of wave 

setup and morphologic change for four base case and four Coorong Connector scenario 

simulations.  

Appendix A.2 ï Provides details and results of sensitivity testing examining the influence of 

combining two management options (dredging and lake cycling).  

Appendix B ï Provides details of the setup and optimisation of the permanent Narrung Structure 

undertaken by DEWNR.  
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2 Model Setup and Description of Scenario Simulations 

2.1 Model Configuration 

The model comprises a combination of hydrodynamics (TUFLOW-FV), waves (SWAN) and 

morphology (TUFLOW-MORPH) components as described in the model calibration report (BMT 

WBM, 2014a).  The calibration report describes the extents, configuration and interactions between 

the model components as well as how the barrages are numerically represented by the model.  

The use of automated barrage logic, which allows a target Lake water level to be specified instead 

of a pre-defined sequence of barrage openings, has been used in these scenario simulations. This 

is an important feature of the model simulations and is further discussed in Section 2.4.8.  

 

2.2 Model Schematisation of Six Management Options  

The model was used to evaluate the influence of six potential management options on salinity 

reduction in Lake Albert. 

The six management options investigated in the study include: 

a) Base-Case ï This represents the ñdo nothingò option and assumes typical lake operations. 

b) Lake Cycling Option 1 ï This option involves no capital expense or physical structure but 

involves the deliberate manipulation (lowering and raising) of water levels to enhance the 

natural export of salt from Lake Albert. In this lake cycling option there is a single large  

(+/-0.25 m) deliberate change in Lake Levels that occurs in November and December. 

c) Lake Cycling Option 2 ï This option involves no capital expense or physical structure but 

involves the deliberate manipulation (lowering and raising) of water levels to enhance the 

natural export of salt from Lake Albert. In this lake cycling option there is a single smaller  

(+/-0.15 m) deliberate change in Lake Levels that occurs in November and December. 

d) Dredge Narrung Narrows and Remove Causeway ï This option involves increasing the 

channel conveyance of the narrow straight (Narrung Narrows) between Lake Alexandrina and 

Lake Albert. Included in this scenario is removal of the causeway at the ferry crossing and 

significant dredging of the channel. The dredging includes the removal of 5-6 million m
3
 of 

sediment to create a channel that is a minimum 200 m wide, with an invert of -2 m AHD that 

runs for approximately 12 km between the two Lakes.  

e) Coorong Connector ï This option involves constructing a channel connecting the southern 

part of Lake Albert to the Coorong North Lagoon. The channel assessed in this scenario is 

approximately 2 km long, 15 m wide with an invert of -1 to -1.5 m AHD and is able to convey 

approximately 1000 ML/day.   

f) Permanent Water Level Control Structure at Narrung ï This option involves the 

construction of a gated barrage structure across the Narrung Narrows so that flow between the 

lakes is able to be controlled. Further details are provided in Appendix B  

More details of how the different management options were represented by the model is provided 

in BMT WBM (2014b).  
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2.3 Description of Three Year Forecast 
Scenario Simulations 

The adopted simulation period is a three year duration 

nominally defined as 1
st
 July, 2012 to 1

st
 July, 2015, 

though the use of ñdesignò conditions mean that it is just 

a three year simulation using a range of ñdesignò 

boundary conditions and two ñdesignò initial conditions.  

The range of ñdesignò boundary conditions is used to 

assess the proposed management options over a range 

of conditions that should give a reasonable indication of 

what water level and salt concentrations are likely to be 

over a three year period in the Coorong and Lower 

Lakes.  

 

2.4 Boundary Conditions for Scenario Simulations 

Boundary conditions are used to ñdriveò model simulations. A range of ñdesignò conditions and 

historically observed data sets were used in the scenario simulation.  

Boundary condition data used for the model scenario runs included: 

¶ High, medium and low Lake inflows (refer Section 2.4.1); 

¶ High, medium and low direct net rainfall ï evaporation (refer Section 2.4.2); 

¶ Two different years of observed Pelican Point wind speed and direction data (refer Section 
2.4.3); 

¶ Two different years of observed offshore (Victor Harbour) water levels (tides) (refer Section 
2.4.4); 

¶ Two different years of offshore wave data (refer Section 2.4.5); 

¶ 10 GL/year design Salt Creek flows (refer Section 2.4.6); 

¶ Average (1996) Finniss and Currency Creek catchment inflows (refer Section 2.4.7); 

¶ Target lake water levels and barrage opening rules (refer Section 2.4.10 & 2.4.11); 

 
  

A ñdesignò condition is 
often used by engineers 
or scientists to help 
evaluate and quantify a 
potential outcome. The 
ñdesignò condition is often 
a synthetic data set that 
has similar characteristics 
to observed data.   
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2.4.1 River Murray Inflows 

Design flow data for Wellington was applied as an inflow just upstream of where the River Murray 

flows into Lake Alexandrina. The flow data was provided by DEWNR and is based on  a long term 

Basin Plan BIGMOD flow analysis (i.e. BP 2800) which calculated the low flow (90 %ile ï 

4000 GL/year), medium flow (50 %ile - 7200 GL/year) and high flow (10 %ile - 13000 GL/year) 

design flow (Figure 2-1) and salinity (Figure 2-2) conditions.   

 

Figure 2-1  Wellington Design Inflow Data 

 

Figure 2-2  Wellington Design Inflow Salinity Data 
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2.4.2 Net Rainfall ï Evaporation 

Net evaporation is a key driver of salt dynamics in the Lower Lakes and Coorong. For the scenario 

simulations three different evaporation time-series were used, including: low (90 %ile ï 

683 mm/year), medium (50 %ile - 826 mm/year) and high (10 %ile - 938 mm/year). The time-series 

data was supplied by DEWNR and is based on over 100 years of synthetic ñshallow waterò 

(Mortens) evaporation and gridded rainfall data purchased from BoM for Lake Albert. A 7 day, 

centre weighted average was applied to the data which dampens out the influence of rain events. 

The net evaporation data used in the scenario model simulations can be seen in Figure 2-3. 

Positive values represent net evaporation and indicate a removal of water from the system. 

 

Figure 2-3  Lower Lakes Design Net Evaporation Data 
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Figure 2-4  Pelican Point Wind Speed and Direction (1/7/2008 ï 1/7/2009) 

 

 

Figure 2-5  Pelican Point Wind Speed and Direction (1/7/2010 ï 1/7/2011) 
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2.4.4 Victor Harbour Tides 

A time-series of tidal water levels is required to drive the offshore water level boundary of the 

hydrodynamic model. There is a strong correlation between winds and tidal anomaly which means 

corresponding period of winds and tides were required. The observed Victor Harbor tidal water 

levels for 1/7/2008 to 1/7/2009 (low wind year) are presented in Figure 2-6, while tidal water levels 

for 1/7/2010 to 1/7/2011 (higher wind year) are presented in Figure 2-7.  

 

Figure 2-6  Victor Harbour Tidal Water Level Data (1/7/2008 ï 1/7/2009) 
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Figure 2-7  Victor Harbour Tidal Water Level Data (1/7/2010 ï 1/7/2011) 
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2.4.5 Offshore Wave Data (BMT ARGOSS) 

Modelled wave information for a location offshore of Kangaroo Island (37Á S, 136Á 15ô E) some 

280 km SW from the Murray Mouth was purchased from BMT ARGOSS for 1/7/2008 to 1/7/2013 at 

a 3-hour time interval. The BMT ARGOSS modelled wave data was extracted from a regional WAM 

III wave model with a grid resolution of 1.25° (longitude) x 1.00° (latitude) driven by wind fields from 

the NCEP final analysis.  

This wave data was used to drive a SWAN wave model as described in BMT WBM (2014a).  The 

wave model calculates characteristics of the wave field near the mouth, including wave heights, 

directions, periods and forces.  These were applied to the hydrodynamic and morphological models 

described in Appendix A.  

Wave conditions at the Murray Mouth provide a relatively minor direct contribution to overall 

hydrodynamics for the Coorong and Lower Lakes. Waves do have a significant role in affecting 

bathymetric change at the Murray Mouth which can significantly influence hydrodynamics within the 

Coorong (especially the Mouth area and North Lagoon). However, given the reasonable flows 

present during the simulation period, the Murray Mouth was not at risk of significant constriction or 

closure.   

2.4.6 Salt Creek Inflows 

Design salt creek inflow data was based on a 10 GL/yr series (see Figure 2-8) as previously used 

in the South Lagoon Pumping Scheme assessment (BMT WBM, 2010). An inflow salinity of 8 ppt 

was adopted. This design series would deliver 80,000 tonnes of salt into the Coorong South 

Lagoon each year.  

 

Figure 2-8  Salt Creek Design Inflow Data 
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2.4.7 Catchment Inflows  

The daily time series of flow rates for Finniss and Currency Creeks were extracted from the existing 

catchment (E2) model of the Murraylands region, which was developed for the EPA by BMT WBM.  

Average (1996) rainfall conditions were applied to the catchment model to calculate a daily time 

series of catchment inflows. The time series of inflow and salinity into the Finniss River and 

Currency Creek are presented in Figure 2-9. The time-series results in a total annual inflow of 

53.7 GL and 8.2 GL for the Finniss and Currency catchments. 

 

Figure 2-9  Finniss and Currency Creek Inflow Data 

2.4.8 Use of Automated Barrage Opening Logic and Target Lake Water Levels 

It is important to recognise the use of automated barrage / gate management logic in these 

scenario simulations. Without the ability to use automated barrage operation logic, a pre-defined 

sequence of gate openings would have to be developed for each model scenario. This would be 

very difficult as barrage discharge is heavily influenced by actual winds, lake levels and tide 

conditions. Barrage openings are typically altered on a daily basis, using lake inflow and water level 

data for the preceding 3 and 7 days. This means that predicting a gate opening sequence to 

maintain a target management lake water level would be extremely difficult and would likely to have 

required significant model iteration, before an appropriate boundary condition was achieved. 

For the scenario simulations it may have been possible to calculate and apply a specified flow rate 

at the barrages, however, this approach does not consider the impact of downstream water levels 

blocking barrage discharge and cannot simulate periods of reverse flow across the barrages.  

The use of automated barrage logic (a relatively new feature in TUFLOW-FV) and a time-series of 

target lake water levels allows for more realistic scenario simulations to be modelled. The 

automated barrages work by comparing modelled water levels through the simulation in the Lake to 

a time-series of target lake water levels (see Section 2.4.10). Every 6 hours, the model calculates 
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what the predicted water level in the Lake is, compares it to the time-series of target lake water 

levels and calculates a water level deficit (see Equation 1). This water level deficit is then 

compared to a set of rules for each of the barrages, which instruct the model how many gates at 

each barrage should be opened for a given water level deficit (see Section 2.4.11). 

Water Level Deficit = Predicted Model Lake Level ï Target Lake Level  (Equation 1) 

Some examples of how the automated barrage logic works are given below: 

¶ If the water level deficit increases (i.e. the predicted model lake level starts to rise above the 

target lake level), then more barrage gates are opened up, which should increase barrage 

discharge and reduce the lake level back towards the target lake level.  

¶ If the water level deficit begins to decrease (i.e. the predicted model lake level starts to 

approach the target lake level), then barrage gates are closed, reducing barrage discharge so 

that the modelled water level begins to approach the target water level. 

¶ If the modelled lake level is below the target water level, then eventually all the barrage gates 

will be closed so that the lake level should rise until the target lake level is achieved.  

2.4.9 Adopted Model Barrage Structures 

Table 2-1 summarises the adopted hydraulic properties used in the model. A description of the 

numerical implementation of the barrages discharge calculations are provided in BMT WBM 

(2014a).  

The management target water levels used in the scenario simulations are presented in Section 

2.4.10, while the adopted barrage operation rules are presented in Section 2.4.11.  

Table 2-1  Adopted Hydraulic Properties for Barrages 

Barrage Full Opening Width Sill Level 

Goolwa 458.4m (128 gates) -0.45 m AHD (two logs removed) 

Mundoo 90m (26 gates) -1.0 m AHD 

Boundary Creek 21.5m (6 gates) -1.0 m AHD 

Ewe Island 431.35m (121 gates) -0.05 m AHD 

Tauwitchere 1251.3m (322 gates) -0.05 m AHD 

2.4.10 Target Management Lake Water Levels (Barrage Openings) 

A time-series of target management lake water levels is required for use with the automated 

barrage opening logic, which was adopted for use in the scenario simulations. Three time-series of 

target water levels were provided by DEWNR and are presented in Figure 2-10. They were used in 

conjunction with barrage operating rules (see Section 2.4.11) to determine actual barrage gate 

openings used by the model. The standard target lake level series was used in the ñbase caseò, 

ñdredgingò and ñCoorong connectorò simulations. 
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Figure 2-10  Target Lake Water Levels  

2.4.11 Adopted Barrage Operating Rules  

The use of the automated barrage logic requires a target water level (as defined above) and a set 

of gate operational rules that relate a water level deficit to a number of gates that should be open. 

The gate opening logic as defined in Table 2-2 was adopted for the base case scenario simulation. 

The table defines the proportion of total gates that should be opened for a given water level deficit 

(see definition provided in Section 2.4.8).  These gate opening rules were used for all scenario 

simulations.  

Table 2-2  Adopted Gate Opening Rules for Barrages 

 
Proportion of Total Structure Length Open 

WL Deficit 
(m) 

Goolwa Mundoo 
Boundary 

Creek 
Ewe Island Tauwitchere 

-0.05 0 0 0 0 0 

-0.04 0.001 0.01 0.02 0 0.002 

-0.01 0.001 0.01 0.02 0 0.002 

0 0.05 0.04 0.2 0.05 0.05 

0.01 0.1 0.1 0.2 0.1 0.1 

0.05 0.5 0.5 0.6 0.2 0.5 

0.1 0.7 1 1 0.55 0.6 

0.2 1 1 1 0.8 0.8 

0.3 1 1 1 1 1 
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2.5 Model Initial Conditions 

Required model initial conditions include: 

¶ Water level; 

¶ Salinity; 

¶ Murray Mouth bathymetry. 
 

2.5.1 Initial Water Levels 

The initial water levels adopted for the three year scenario simulations are based on typical 

conditions for the start of the simulation period which is the 1
st
 July.  A degree of engineering 

judgement was applied to determine a representative water level for each water body as presented 

in Table 2-3.  

Table 2-3  Initial Water Levels (1
st

 July) 

Water Body
 

Level (m AHD)
 

Lake Alexandrina 0.60 

Lake Albert 0.60 

North Lagoon 0.40 

South Lagoon 0.40 

2.5.2 Initial Salinities and Salt Mass 

Two different sets of initial salinity conditions as presented in Table 2-4 were adopted to investigate 

the effectiveness of the five different management options on salt dynamics in Lake Albert. Initial 

salinity condition 1 (Lake Alexandrina/ Lake Albert = 400/5000 EC) represents a ñpost-droughtò 

situation, with very high Lake Albert salinity but relatively low Lake Alexandrina salinity levels (a 

similar condition occurred in late-2011 to early-2012). Initial salinity condition 2 (Lake Alexandrina/ 

Lake Albert = 700/2000 EC) represents a ñmore typicalò condition with higher than ideal Lake Albert 

salinity levels but moderately high Lake Alexandrina salinity levels.  

Assumed initial salinity conditions downstream of the barrages are presented in Table 2-5. These 

conditions are representation of likely winter conditions for the Coorong and assume that the South 

Lagoon is well mixed at 70 ppt (87,600 EC). The initial conditions assume that sufficient barrage 

discharge has occurred over the previous 6 months such that the area immediately downstream of 

the barrages is 5 ppt (8,300 EC) a linear salinity gradient exists along the North Lagoon varying 

from 50 ppt (65,100 EC) at Parnka Point to 10 ppt (15,000 EC) at Pelican Point. It is assumed that 

offshore of the Murray Mouth the ocean salinity is 36 ppt (48,400EC). These initial conditions 

provide a realistic range of 1
st
 July salinity levels, however, they will have minimal influence on the 

salt dynamics in Lake Albert but will provide a good basis for assessing the influence of the six 

proposed management option on salinity dynamics within the Coorong. As the focus of the 

investigation was on Lake Albert on a single initial salinity condition for the Coorong was assessed. 
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Table 2-4  Modelled Scenario Initial Salinity (EC - ɛS/cm) Conditions (1
st

 July) 

Water Body
 Initial Salinity 

Condition 1 
 

Initial Salinity 

Condition 2
 

Lake Alexandrina 400 700 

Lake Albert 5000 2000 

 
Table 2-5  Initial Salinity Assumptions for the Coorong and Offshore 

Water Body
 Salt Concentration 

(ppt)
 

Offshore 36 

Murray Mouth Area 5 

North Lagoon  10 ï 50 

South Lagoon 70 

The initial mass of salt at the start of the simulation (1
st
 July, 2013) is provided in Table 2-6. The 

mass was calculated by multiplying the concentration of each cell by the average cell depth and 

integrating the mass over each region. It shows that a significant mass of salt still resides in the 

South Lagoon.  

Table 2-6  Approximate Initial Salt Mass (18
th

 April, 2012) 

Area
 

Salt Mass 

(400/5000 EC) 

(Tonnes)
 

Salt Mass 

(700/2000 EC) 

(Tonnes))
 

Lake Alexandrina 381,647 639,627 

Lake Albert 729,135 291,654 

Coorong (Combined North and South Lagoon) 13,900,000 13,900,000 

North Lagoon 3,100,000 3,100,000 

South Lagoon 10,800,000 10,800,000 

2.5.3 Murray Mouth Bathymetry 

The modelôs initial Murray Mouth bathymetry for the base case and scenario runs are based on a 

bathymetric survey data collected by SA Water on the 3
rd

 of April, 2012. Flows for the 3 months 

prior to this typically ranged between 10-20 GL/day and hence the mouth is representative of a 

moderately open condition. A map of starting initial bed levels (for 1
st
 July, 2013) for the Murray 

Mouth area is presented in Figure 2-11. The influence of the initial bathymetry of the Murray Mouth 

on salinity dynamics for the three adopted flow scenarios is likely to be minimal. Therefore a static 

mouth bathymetry was assumed for the majority of the simulations. Sensitivity tests showing the 

influence of including waves and morphodynamics processes in the simulations are presented in 

Appendix A.    
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Figure 2-11 Initial Murray Mouth Model Bathymetry, 18
th

 April 2012 
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2.6 Model Scenario Simulations 

A broad range of model simulations (see Table 2-7) were undertaken to determine the influence of 

a range of factors on salt dynamics in Lake Albert. These included: 

¶ the influence of different wind (and tide) conditions (2008/09 or 2010/11); 

¶ the influence of different lake inflow conditions (high, medium or low); 

¶ the influence of different net evaporation conditions (high, medium or low); and 

¶ a range of six different lake configurations/management options which included: 

a) Base Case (i.e. do nothing); 

b) Lake Cycle Option 1; 

c) Lake Cycle Option 2; 

d) Dredge Narrung Narrows and Remove Causeway; 

e) Coorong Connector; and 

f) Permanent Water Level Control Structure at Narrung. 

A ñcombinedò dredging and lake cycling (option 1) scenario was also simulated (see Appendix A.2) 

The full matrix of twelve different conditions (2 wind, 3 inflow and 3 evaporation conditions) were 

applied to the base case (i.e. do nothing option); while a reduced matrix of six conditions were 

applied to the remaining five management options. The six conditions applied to five proposed 

management options included: 

i) 2008/09 winds, low lake inflows, medium evaporation; 

ii) 2008/09 winds, medium lake inflows, medium evaporation; 

iii) 2008/09 winds, low lake inflows, high evaporation; 

iv) 2010/11 winds, low lake inflows, medium evaporation; 

v) 2010/11 winds, medium lake inflows, medium evaporation; 

vi) 2010/11 winds, low lake inflows, high evaporation; 

By running the full matrix of conditions using the base case model an understanding of the 

variability of long term potential changes to salinity in the Lower Lakes can be gained and an 

envelope (i.e. upper and lower bounds) of likely salinity levels can be defined.  

In order to reduce the total number of model simulations required only six environmental conditions 

were applied to each of the five proposed management options. The six environmental conditions 

focused on the more severe environmental conditions under which there is likely to be more 

variability in outcomes between the management options.  

As the focus of the study is Lake Albert salt dynamics, the inclusion of wave setup, and bathymetric 

change (i.e. morphology) at the Murray Mouth was not included in the base case or scenario 

simulations. However, an assessment of the sensitivity of model results to wave setup and 

bathymetric change is presented in Appendix A.  
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Table 2-7  Scenario Simulation Matrix 

Scenario/Option 
Wellington 

Inflow 
Evaporation Wind/Tides Lake Level Cycle 

Base Case Medium Low 2008/09 Normal 

Base Case Low Medium 2008/09 Normal 

Base Case Medium Medium 2008/09 Normal 

Base Case High Medium 2008/09 Normal 

Base Case Low High 2008/09 Normal 

Base Case Medium High 2008/09 Normal 

Base Case Medium Low 2010/11 Normal 

Base Case Low Medium 2010/11 Normal 

Base Case Medium Medium 2010/11 Normal 

Base Case High Medium 2010/11 Normal 

Base Case Low High 2010/11 Normal 

Base Case Medium High 2010/11 Normal 

Lake Cycling Option 1 Low Medium 2008/09 Cycle 1 

Lake Cycling Option 1 Medium Medium 2008/09 Cycle 1 

Lake Cycling Option 1 Low High 2008/09 Cycle 1 

Lake Cycling Option 1 Low Medium 2010/11 Cycle 1 

Lake Cycling Option 1 Medium Medium 2010/11 Cycle 1 

Lake Cycling Option 1 Low High 2010/11 Cycle 1 

Lake Cycling Option 2 Low Medium 2008/09 Cycle 2 

Lake Cycling Option 2 Medium Medium 2008/09 Cycle 2 

Lake Cycling Option 2 Low High 2008/09 Cycle 2 

Lake Cycling Option 2 Low Medium 2010/11 Cycle 2 

Lake Cycling Option 2 Medium Medium 2010/11 Cycle 2 

Lake Cycling Option 2 Low High 2010/11 Cycle 2 

Coorong Connector Low Medium 2008/09 Normal 

Coorong Connector Medium Medium 2008/09 Normal 

Coorong Connector Low High 2008/09 Normal 

Coorong Connector Low Medium 2010/11 Normal 

Coorong Connector Medium Medium 2010/11 Normal 

Coorong Connector Low High 2010/11 Normal 

Narrung Regulator Low Medium 2008/09 Normal 

Narrung Regulator Medium Medium 2008/09 Normal 

Narrung Regulator Low High 2008/09 Normal 

Narrung Regulator Low Medium 2010/11 Normal 

Narrung Regulator Medium Medium 2010/11 Normal 

Narrung Regulator Low High 2010/11 Normal 

Major Dredging Low Medium 2008/09 Normal 

Major Dredging Medium Medium 2008/09 Normal 

Major Dredging Low High 2008/09 Normal 

Major Dredging Low Medium 2010/11 Normal 

Major Dredging Medium Medium 2010/11 Normal 

Major Dredging Low High 2010/11 Normal 
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3 Model Results and Outputs 

3.1 Description of Model Outputs 

 

3.1.1 Water Level Outputs 

Representative water levels for each of the four water bodies of interest have been used to present 

results from the model. The locations adopted for each of the water bodies are summarised in 

Table 3-1 and displayed in Figure 3-1. By picking locations near the centre of each of the water 

bodies the influence of wind setup is minimised. It is important to note that wind setup could create 

water level differences across the lakes of up to +/- 0.2 m in very strong (>~10 m/s) winds.  

Table 3-1  Summary of Output Locations 

Water Body Location 

Lake Alexandrina Centre (see Figure 3-1) 

Lake Albert Centre (see Figure 3-1) 

Coorong ï North Lagoon Long Point (see Figure 3-1) 

Coorong ï South Lagoon Woods Well (see Figure 3-1) 

 

3.1.2 Salinity Outputs 

Salinity results for the four key water bodies in the Coorong and Lower Lakes system are 

presented at the same location as water level data described above. The locations provide broadly 

representative salinities in each of the water bodies, although the presence of high longitudinal 

salinity gradients in the North Lagoon should be noted and results at this location interpreted which 

appropriate caution.  

Results are presented separately for the two different initial conditions used in Lake Alexandrina / 

Lake Albert (400/5000EC and 700/2000EC). Because the initial conditions have only a minor 

influence of salt concentrations in the Coorong only a single set of results have been presented for 

the Coorongôs North and South Lagoon. The locations adopted are fairly representative for each of 

the water bodies are summarised in Table 3-1 and displayed in Figure 3-1 
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Figure 3-1  Map of Model Output Locations 
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3.2 Base Case Results 

3.2.1 Modelled Salinity Changes 400/5000EC Initial Salinity Scenario 

Lake Albert 

A time-series of predicted salinity levels in Lake Albert for the three year (400/5000EC) simulation 

is presented in Figure 3-3 for the six base case simulations using 2008/09 wind and tide conditions 

and Figure 3-4 for the six base case simulations using 2010/11 wind and tide conditions. A 

summary of the salt concentration at the end of the three year simulation for each of the runs is 

provided in Table 3-2 and Figure 4-1.  

Table 3-2 Lake Albert Salinity (µS/cm) and (Percentage Change)  
at end of 3 Year Simulation for Six Base Case Simulations with Initial Salinity 400/5000EC 

Run 2008/09  2010/11  

High Flow, Med Evap 3564 (-29%) 2135 (-57%) 

Med Flow, Low Evap 3387 (-32%) 2154 (-57%) 

Med Flow, Med Evap 3737 (-25%) 2382 (-52%) 

Med Flow, High Evap 4010 (-20%) 2568 (-49%) 

Low Flow, Med Evap 4024 (-20%) 2640 (-47%) 

Low Flow, High Evap 4335 (-13%) 2861 (-43%) 

An examination of the results indicates: 

¶ The 2010/11 winds and tides are significantly more efficient (by a factor of two) at diluting and 

transporting salt (and hence reducing the salt concentration) from Lake Albert than under 

2008/09 wind and tide conditions. 

¶ Higher annual inflows assist in the reduction of Lake Albert salinity. 

¶ Higher annual net evaporation restricts the reduction in Lake Albert salinity. 

¶ Using 2008/09 winds and tides and an annual water level cycle, if the initial salinity of Lake 

Alexandrina/Lake Albert was 400/5000EC, by the end of three years salinity levels in Lake 

Albert are likely to be between 4335 and 3564 µS/cm, a reduction of 13 to 29%. 

¶ Using 2010/11 winds and tides and an annual water level cycle, if the initial salinity of Lake 

Alexandrina/Lake Albert was 400/5000EC, by the end of three years salinity levels in Lake 

Albert are likely to be between 2861 and 2135 µS/cm, a reduction of 43 to 57%. 

¶ Salinity levels fall from May to August due to low net evaporation and increasing lake water 

levels (see Section 3.2.3). When lake levels rise, fresher water from Lake Alexandrina is 

transported into Lake Albert. 

¶ Salinity levels are stable or rising from September to April due to higher net evaporation and 

steady or falling lake water levels (see Section 3.2.3). When lake levels fall, while saltier water 

from Lake Albert is transported into Lake Alexandrina and the salt mass of Lake Albert is 

reduced, the salt concentration is not immediately reduced as the volume of water in Lake 

Albert is also reduced. 
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¶ The influence of wind mixing (and export) can be clearly seen in both the 2008/09 and 2010/11 

simulations. 

Lake Alexandrina 

A time-series of predicted salinity levels in Lake Alexandrina for the three year (400/5000EC) 

simulation is presented in Figure 3-5 for the six base case simulations using 2008/09 wind and tide 

conditions and Figure 3-6 for the six base case simulations using 2010/11 wind and tide conditions. 

An examination of the results indicates: 

¶ The magnitude of the flow (i.e. high (13000 GL/yr), medium (7200 GL/yr), or low (4000 GL/yr)) is 

the main driver of salinity levels in Lake Alexandrina. This is  due to the relationship between 

inflow rate and inflow salinity which is presented in (Figure 2-2) and also the amount of salt 

export due to barrage outflows. 

¶ The two different wind and tide conditions have less influence on salinity levels in Lake 

Alexandrina than Lake Albert. 

3.2.2 Modelled Salinity Changes 700/2000EC Initial Salinity Scenario 

Lake Albert 

A time-series of predicted salinity levels in Lake Albert for the three year (700/2000EC) simulation 

is presented in Figure 3-7 for the six base case simulations using 2008/09 wind and tide conditions 

and Figure 3-8 for the six base case simulations using 2010/11 wind and tide conditions. A 

summary of the salt concentration at the end of the three year simulation for each of the runs is 

provided in Table 3-3 and Figure 4-2.    

Table 3-3 Lake Albert Salinity (µS/cm) and (Percentage Change)  
at end of 3 Year Simulation for Six Base Case Simulations with Initial Salinity 700/2000EC 

Run 2008/09  2010/11  

High Flow, Med Evap 1905 (-5%) 1309 (-35%) 

Med Flow, Low Evap 1898 (-5%) 1365 (-32%) 

Med Flow, Med Evap 2116 (6%) 1519 (-24%) 

Med Flow, High Evap 2291 (15%) 1647 (-18%) 

Low Flow, Med Evap 2379 (19%) 1745 (-13%) 

Low Flow, High Evap 2592 (30%) 1905 (-5%) 

An examination of the results shows some similar results to that presented for the 400/5000EC 

base case simulations, though the following points should be noted: 

¶ The smaller difference in salinity between the lakes reduces the efficiency of flushing salt from 

Lake Albert. This means that under 2008/09 winds conditions, if low lake inflows or high 

evaporation occurs; salt concentration in Lake Albert may increase above the starting 

2000 µS/cm indicating an increase in salt mass within Lake Albert over the three years. 

¶ Using 2008/09 winds and tides and an annual water level cycle, if the initial salinity of Lake 

Alexandrina/Lake Albert was 700/2000EC, by the end of three years salinity levels in Lake 
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Albert are likely to be between ~1900 µS/cm (a 5% reduction) and 2592 µS/cm (a 30% 

increase). 

¶ Using 2010/11 winds and tides and an annual water level cycle, if the initial salinity of Lake 

Alexandrina/Lake Albert was 700/2000EC, by the end of three years salinity levels in Lake 

Albert are likely to be between 1309 and 1905 µS/cm a reduction of 5 to 35%. 

Lake Alexandrina 

A time-series of predicted salinity levels in Lake Alexandrina for the three year (700/2000EC) 

simulation is presented in Figure 3-9 for the six base case simulations using 2008/09 wind and tide 

conditions and Figure 3-10 for the six base case simulations using 2010/11 wind and tide 

conditions. 

An examination of the results shows a similar result to that presented for the 400/5000EC base 

case simulations, though despite the initial salinity for Lake Alexandrina being higher in these 

simulations, actual peak salinity levels are lower than the 400/5000EC simulations as less salt is 

exported from Lake Albert into Lake Alexandrina. The results also indicate that using the design 

flows and evaporation conditions adopted in this study, the influence of initial Lake Alexandrina 

salinity levels is only apparent for the first 6-9 months of the simulation.  

3.2.3 Modelled Lower Lake Water Levels  

Modelled lake water levels for Lake Alexandrina are presented in Figure 3-11 and Figure 3-13 for 

2008/09 and 2010/11 tides and winds respectively. The results show that using the automated 

barrage approach (see Section 2.4.8) the water level in Lake Alexandrina typically matches the 

target lake level (see Section 2.4.10), though higher lake inflows and the occurrence of storms can 

temporarily increase the water level 10-20cm above the target level. The results show that under 

high lake inflows there is likely to be a larger difference between target and actual lake levels.  

Modelled lake water levels for Lake Albert are presented in Figure 3-12 and Figure 3-14 for 

2008/09 and 2010/11 tides and winds respectively. The results show that using 2008/09 winds 

Lake Albert water levels are likely to be within +/- 10-15cm of target lake levels, while using winds 

from 2010/11 this difference is likely to be +/- 10-20 cm. The difference between Lake Albert and 

Lake Alexandrina water levels is due to wind setup and transport of water through Narrung 

Narrows.  

An analysis of Pelican Point winds (BMT WBM, 2011a) identified that during the summer months 

winds were predominantly from the south; whilst during the autumn the winds became bidirectional 

with dominance from southerlies and north westerlies. During the winter months, winds shifted to 

the north with a dominance of strong westerly winds and weaker north easterly winds, and lastly 

during spring, the winds shifted back around to the south with occasional westerly winds. This 

description of winds matches the observed water levels which show that during summer, northerly 

winds push water out of Lake Albert, while during winter, westerlies tend to push water into Lake 

Albert. 
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3.2.4 Modelled Coorong Water Level and Salinity Changes  

South Lagoon 

A time-series of predicted salinity levels in the South Lagoon for the three year simulation is 

presented in Figure 3-15 for the six base case simulations using 2008/09 wind and tide conditions 

and Figure 3-16 for the six base case simulations using 2010/11 wind and tide conditions. A 

summary of the salt concentration at the end of the three year simulation for each of the runs is 

provided in Table 3-4 and Figure 3-2. A corresponding time-series of predicted water levels in the 

South Lagoon is presented in Figure 3-17 and Figure 3-18 for the six base case simulations for the 

2008/09 and 2010/11 wind and tide conditions. 

Table 3-4 South Lagoon Salinity (ppt) and (Percentage Change)  
at end of 3 Year Simulation for Six Base Case Simulations 

Run 2008/09  2010/11  

High Flow, Med Evap 68 (-2%) 58 (-18%) 

Med Flow, Low Evap 71 (2%) 63 (-9%) 

Med Flow, Med Evap 75 (8%) 70 (0%) 

Med Flow, High Evap 78 (11%) 75 (7%) 

Low Flow, Med Evap 83 (18%) 82 (17%) 

Low Flow, High Evap 87 (25%) 88 (26%) 

 

Figure 3-2  Summary of Base Case Scenarios, South Lagoon Salinity (ppt) at end of 3 Year 
Simulations 
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An examination of the results indicates: 

¶ There is a strong seasonal variation in water levels and salinity in the Coorongôs South Lagoon. 

¶ In spring and summer high evaporation and falling water levels result in significant increases in 

salinity. By the end of summer water levels fall below -0.1 m AHD under 2008/09 winds and 

tides and -0.2 m AHD under 2010/11 winds and tides. 

¶ In autumn, increases in North Lagoon water levels, result in a sudden re-filling of the South 

Lagoon which rapidly reduces salinity levels.  

¶ During winter, high water levels and low evaporation further reduce salinity levels.  

¶ Higher annual lake inflows (and hence barrage discharge) assist in the reduction of South 

Lagoon salinity levels. 

¶ Higher annual net evaporation, increase salinity levels in the South Lagoon. 

¶ Different wind and tide conditions (2008/09 vs 2010/11) influence both water levels and salinity 

levels in the South Lagoon.  

¶ The model predicts that under the adopted design conditions in the absence of low evaporation 

or high lake inflows there is likely to be an increase in salinity levels in the Coorong over the 

three year simulations.  

¶ Under high evaporation and low lake inflow (and hence barrage outflow) salinity levels in the 

South Lagoon could increase by 25% with peak salt concentrations above 130 ppt occurring in 

the third summer. However, it is important to note that because the model uses a spatially 

homogenous input for evaporation (based on an analysis of Lake evaporation data); modelled 

increases in South Lagoon salinity are likely to be conservative (i.e. higher than actual). The 

model also uses a 10 GL/year Salt Creek inflow which is again lower than is likely to occur in 

most years, producing conservative (i.e. higher than actual) predictions of salt concentration in 

the South Lagoon.  

¶ These base case model results are for a model which does not include the influences of wave 

setup or changing bathymetry (i.e. morphodynamics) at the Murray Mouth. The influence of 

these effects is presented in Appendix A. The influence of wave setup in the model causes a 

slight reduction in minimum summer time water levels and hence slightly reduces peak South 

Lagoon salinity.  

North Lagoon 

A time-series of predicted salinity levels in the North Lagoon for the three year simulation is 

presented in Figure 3-19 for the six base case simulations using 2008/09 wind and tide conditions 

and Figure 3-20 for the six base case simulations using 2010/11 wind and tide conditions. A 

corresponding time-series of predicted water levels in the North Lagoon is presented in Figure 3-21 

and Figure 3-22 for the six base case simulations for the 2008/09 and 2010/11 wind and tides 

conditions. 

An examination of the results indicates: 

¶ Winds, storm surges, seasonal changes in mean sea level and a high salinity gradient, result in 

large short term and long term fluctuations in both water levels and salinity levels in the North 

Lagoon.  

¶ High lake inflow (and hence barrage discharge) can increase water levels, and reduce salinity 

levels in the North Lagoon.   
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Figure 3-3  Lake Albert ï Base Case - Modelled Salinity Levels for (Initial Salinity 400/5000 EC)  
2008/09 Winds & Tides 

 

 

Figure 3-4  Lake Albert ï Base Case - Modelled Salinity Levels for (Initial Salinity 400/5000 EC)  
2010/11 Winds & Tides 
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Figure 3-5  Lake Alexandrina ï Base Case - Modelled Salinity Levels for (Initial Salinity 400/5000 EC)  
2008/09 Winds & Tides 

 

 

Figure 3-6  Lake Alexandrina ï Base Case - Modelled Salinity Levels for (Initial Salinity 400/5000 EC)  
2010/11 Winds & Tides 
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Figure 3-7  Lake Albert ï Base Case - Modelled Salinity Levels for (Initial Salinity 700/2000 EC)  
2008/09 Winds & Tides 

 

 

Figure 3-8  Lake Albert ï Base Case - Modelled Salinity Levels for (Initial Salinity 700/2000 EC)  
2010/11 Winds & Tides 
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Figure 3-9  Lake Alexandrina ï Base Case - Modelled Salinity Levels for (Initial Salinity 700/2000 EC)  
2008/09 Winds & Tides 

 

 

Figure 3-10  Lake Alexandrina ï Base Case - Modelled Salinity Levels for (Initial Salinity 
700/2000 EC)  

2010/11 Winds & Tides 
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Figure 3-11  Lake Alexandrina ï Base Case - Modelled Water Levels for 2008/09 Winds & Tides 

 

 

Figure 3-12  Lake Albert ï Base Case - Modelled Water Levels for 2008/09 Winds & Tides 
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Figure 3-13  Lake Alexandrina ï Base Case - Modelled Water Levels for 2010/11 Winds & Tides 

 

 

Figure 3-14  Lake Albert ï Base Case - Modelled Water Levels for 2010/11 Winds & Tides 

 

 






























































































































































