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1. Introduction 

1.1 Purpose of document 

This document provides a brief review of the data collected as part of the Lake Trevallyn algal 
monitoring program for 2011/12.  Using the data from 2011/12, the review also tests the additional 
hypotheses of bloom drivers in Lake Trevallyn proposed in the 2010/11 report by Entura (2011).   

The scope of the report is to: 

¶ Provide a brief background to the monitoring program; 

¶ Present the results of the 2011/12 monitoring program; 

¶ Review the possible drivers of Anabaena circinalis blooms in Lake Trevallyn; and 

¶ Provide recommendations for future monitoring. 

1.2 Lake Trevallyn 

Lake Trevallyn is a run-of-rivers hydro-electric storage operated by Hydro Tasmania, located on the 
lower South Esk River.  The majority of water passing through Lake Trevallyn is directed to the 
Trevallyn Power Station. Approximately 25% of inflows pass through Cataract Gorge mainly in the 
form of spills.  The storage is 6 km long, approximately 200 m wide and has an average depth of 
around 15 m.  It is a relatively small storage, with an area of 1.32 km2 and a volume of 12,300 ML.  It 
receives water from a catchment of 9,535 km2 from three major rivers; the South Esk, Macquarie and 
Meander Rivers.  Water is also delivered to Lake Trevallyn via Great Lake, as part of the South Esk-
Great Lake hydro-electric scheme, via Brumbys Creek and the Macquarie River. 
 
Lake Trevallyn is an important source of drinking water for Launceston, with a Ben Lomond Water 
offtake located at Trevallyn Dam.  In addition it is extensively used for recreational activities including 
swimming, water skiing, fishing and kayaking, and is supportive of a commercial eel fishery. 
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Figure 1-1 Lake Trevallyn catchment area, highlighting the major rivers from which water drain
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1.3 Monitoring cyanobacterial blooms in Lake Trevallyn 

The potentially toxic cyanobacterium Anabaena circinalis became apparent in bloom 
proportions in Lake Trevallyn in January 2007.  The bloom persisted until May 2007 and 
impacted upon drinking water sourced from Lake Trevallyn by introducing taste and odour 
compounds.  Though the bloom was found to be non-toxic, it posed health concerns for 
recreational users of the lake and required the relocation of a major recreational event to 
another location. 

In subsequent years (2007/08 ς 2010/11), a comprehensive monitoring program was 
established by NRM North to detect and act on further blooms, and was maintained with the 
support of stakeholders (Hydro Tasmania, Ben Lomond Water, West Tamar Council, 
Meander Valley Council, Department of Primary Industries, Parks, Water and Environment, 
Department of Health and Human Services).  In 2011/12 a reduced monitoring program has 
been continued.  The aims of the monitoring program were: 

¶ To provide relevant and up-to-date information to stakeholders in relation to the 
bloom status and the risks it posed; and 

¶ To determine the major drivers of bloom establishment and maintenance in Lake 
Trevallyn. 

In addressing the first of these aims, regular updates and advice have been provided each 
summer, to allow stakeholders to take necessary actions if warranted (e.g. signage, 
notifications in the newspaper, water treatment, toxin testing).  

In addressing the second aim, the data from the program has been periodically reviewed to 
determine the major physical and chemical drivers of blooms in Lake Trevallyn.  The most 
recent analysis report was produced in June 2011 (Entura, 2011) and incorporated the data 
collected for the previous four monitoring periods.  This report continues to address the 
second aim by incorporating data collected in the 2011/12 monitoring year to improve the 
understanding of causes for the variation in blooms of Anabaena circinalis from year to year.   

1.3.1 Hypotheses on drivers for blooms 

Following analysis of the 2007/08 and 2008/09, (Hydro Tasmania Consulting 2010), general 
drivers of bloom formation in Lake Trevallyn were hypothesised as being: (i) the formation of 
stratification, (ii) elevated water temperature (>20°C) and (iii) a source of available 
phosphorus.  
 
A refinement of the hypotheses was provided by Entura (2011) based on the additional 
available data for the period 2007/8 and 2010/11.  
 

¶ In addition to strong and persistent thermal stratification, water temperature >20°C 
and sufficient phosphate, it is necessary to have a storage residence time sufficiently 
high so as to not dilute cell concentrations at a rate greater than their growth 
potential.  It is hypothesized that this residence time must be in the order of >4-6 
days; 
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¶ For thermal stratification to form, residence time must be in the order of at least 3-4 
days.  Residence times lower than 3 days appear to be responsible for the 
breakdown of thermal stratification. 
 

These hypotheses will be tested against the data collected during the current yearΩs 
monitoring program. 
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2. Monitoring methods 

2.1 Field sampling  

Sampling of Lake Trevallyn has been undertaken at weekly intervals by boat during the 
summer and autumn months since 2007/08. The months of December to April have been 
ǘƘŜ Ƴŀƛƴ ŦƻŎǳǎ ŀǎ ǘƘƛǎ ƛǎ ǊŜŎƻƎƴƛǎŜŘ ŀǎ ǘƘŜ ƭƛƪŜƭȅ άōƭƻƻƳ ǎŜŀǎƻƴέΣ ƘƻǿŜǾŜǊ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ 
variations in timing from year to year for a number of reasons (e.g. persistence of the bloom, 
suitable sampling conditions).  

From 2007/08 to 2010/11, there were six main sites sampled throughout the monitoring 
program (Figure 2-1).  These sites were ǘŜǊƳŜŘ άtǊƻŦƛƭŜ {ƛǘŜǎέ tм ǘƻ tсΦ  Lƴ ŀŘŘƛǘƛƻƴΣ ǿƘŜƴ 
required, due to the occurrence of elevated cell counts, sampling on behalf of the local 
ŎƻǳƴŎƛƭǎ ǿŀǎ ǳƴŘŜǊǘŀƪŜƴ ŀǘ ά/ƻǳƴŎƛƭ {ƛǘŜǎέ /м ŀƴŘ /нΦ   

During 2011/12, only the council sites were sampled. Overall, the extent of the monitoring 
program has been significantly reduced from its first year in 2007/08.  As more data on the 
Lake has been collected, the least valuable components of the program have been removed, 
while those which fulfil the ongoing requirements of the monitoring program have been 
maintained.   

From 2007/08 to 2010/11, sampling of Lake Trevallyn involved undertaking physico-chemical 
profile measurements of the water column and the collection of surface to 5 m integrated 
water samples and deep water samples for laboratory analysis.  Surface samples were sent 
to Analytical Services Tasmania (AST) for phytoplankton identification and cell counts, 
chlorophyll a determination and nutrient analysis (dissolved and total N and P).  Deep water 
samples were only analysed for nutrients (dissolved and total N and P). In 2011/12, samples 
were only analysed for phytoplankton identification and cell counts.  
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Figure 2-1 Lake Trevallyn monitoring sites 
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2.2 CSIRO remote sensor buoy 

In the report by Entura (2011) there was a recommendation to pursue options for installing a 
profiling instrument to monitor real-time stratification status and water temperature in Lake 
Trevallyn.  In response to this, a CSIRO remote sensor buoy was deployed on 31 January 
2012 near the Lake Trevallyn dam wall (Figures 2-2 and 2-3). The buoy has a sensor string 
with temperature probes at 1 m intervals starting at the surface extending down to 10 m. 
There are also conductivity sensors at depths of 1 m and 10 m. Only temperature data has 
been assessed in this report. The buoy samples every five minutes. 
Data can be accessed at http://www.csiro.au/tasman/portal/index.htm 

 

Figure 2-2 Location of CSIRO remote sensor buoy at Lake Trevallyn (Google Earth) 

 

Figure 2-3 CSIRO remote sensor buoy at Lake Trevallyn 

 

http://www.csiro.au/tasman/portal/index.htm
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2.3 Flow monitoring sites, residence times, air temperature and wind speed 

Data was obtained for river flow from the following monitoring sites to assist in 
interpretation of the factors influencing bloom dynamics: 

¶ South Esk River ς  South Esk River at Perth (DPIPWE site) 

¶ Meander River  - Meander River at Strathbridge (DPIPWE site) 

¶ Macquarie River ς Macquarie River above Westmoor (Hydro Tasmania site) 

¶ Brumbys Creek ς Brumbys Creek at Weir 3 (Hydro Tasmania site) 

 

In addition, flow residence times were calculated for Lake Trevallyn.  These utilised the 
known flows leaving the storage which are the dam riparian release to the South Esk River, 
flows to the power station and dam spillage.  The storage volume was divided by the 
average flow of water leaving Lake Trevallyn to determine the average weekly residence 
time.  

Data on air temperature and wind speed and direction was provided by the Bureau of 
Meteorology (BOM) for the Launceston (Ti-Tree Bend) site.   
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3. The 2011/12 monitoring program 

3.1 Overview  

In this section, a brief update and analysis of the results is presented for the 2011/12 
monitoring year. In the absence of chlorophyll a and nutrient data, the focus of analysis for 
2011/12 is on the effect of physical factors on the formation of thermal stratification. The 
2011/12 monitoring program in Lake Trevallyn began on 8 December 2011 and was 
completed earlier than planned on 27 March 2012.  Fourteen sampling trips were 
completed.  

3.2 Results 

3.2.1 Flow and residence time 

In 2011/12, inflows from the catchment were about average for the time of year.  There 
were no large peaks as seen during the 2010/11 season when flows exceeded 100 m3s-1 in 
one or more of the Meander, South Esk and Macquarie Rivers. Flows in the Meander and 
South Esk Rivers peaked at 23 and 18 m3s-1 respectively at the end of November following 
heavy rainfall in the catchment (Figure 3-1).    

Flows in Brumbys Creek consisted of flow from Poatina power station and natural catchment 
flows. In between flood peaks, this site is dominated by flow originating from Poatina Power 
Station, and provides a proxy measure of discharge. Flows in Brumbys Creek increased 
significantly from the beginning of January from an average of 4 to 37 m3s-1 reflecting 
increased generation at Poatina. This was slightly higher than the flows recorded in previous 
monitoring years (Entura 2011) but in general, the flow from Poatina Power Station was 
similar to that observed in 2010/11. 

As a consequence of a combination of natural inflows and high power station discharge, the 
residence time in Lake Trevallyn was  low (< 4 days) between January and April 2012. The 
highest weekly average residence time of 11 days was recorded in mid-December when 
flows in the catchment were at their lowest (Figure 3-2). Figure 3-2 compares residence time 
with flow from Brumbys Creek (dominated by discharge from Poatina Power Station).  
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Figure 3-1 Flows in Brumbys Creek, South Esk River, Meander River and Macquarie River from 
November 2011 to April 2012 

 

Figure 3-2 Weekly average residence time in Lake Trevallyn compared with the daily flow in 
Brumbys Creek from November 2011 to April 2012 

 

3.2.2 Water temperature and thermal stratification 

The water temperature in Lake Trevallyn followed a similar seasonal pattern to previous 
years with surface water temperatures peaking in January to February at 22-23°C and falling 
to 12-14°C by April 2012 (Figure 3-3). Water temperatures near the surface (0.5 m) remained 
below 20°C from 1 March 2012. The maximum temperature of 22.9°C was recorded on 3 
February 2012. This was only about 1°C cooler than peak temperatures recorded in 2007/08 
and 2008/09 but about 2°C warmer than temperatures reached in 2010/11. 
 
Highest water temperatures occurred in the early morning and by the evening surface water 
temperature decreased indicating that this layer loses heat to the air. There was a general 
diurnal surface water temperature range of 1.0 °C.  
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Figure 3-3 Water temperature taken near Lake Trevallyn dam wall using the CSIRO remote sensor 
buoy  

 
While there was some thermal stratification in Lake Trevallyn, it was not particularly strong 
or long-lived. The greatest temperature difference of over 3°C was recorded between depths 
of 0.5 m and 5 m from 3 to 5 February (Figures 3-4 and 3-5). This coincided with the highest 
recorded water temperature. Figure 3-5 shows the temperature difference between the 
surface and depths of 3, 5 and 8 m. The temperature difference between 0.5 m and 5 m 
exceeded 2°C on eight occasions (3-4 February, 13 February, 20-21 February, 5 March, 10 
March, 14 March, 25-27 March and 11 April).  
 

 

Figure 3-4 Extent of stratification over a three day period in early February 
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Figure 3-5 Water temperature difference from the surface and depths of 3 m, 5 m and 8 m 

 
Figure 3-6 shows the extent of stratification between the surface and a depth of 5 m. 
Generally temperature stratification was greater than 0.1 °C/m throughout the monitoring 
period. The greatest temperature difference recorded was 0.72 °C/m on 3 February which 
was similar to temperature differences recorded during spot sampling events in 2007/08, 
2008/09 and 2009/10. 
 

 

Figure 3-6 Daily maximum temperature stratification from the surface and depth of 5 m 

3.2.3 Air temperature and thermal stratification 

Using information from Ti-Tree Bend at Launceston, for the period 31 January to 14 April 
2012, a maximum air temperature of 31.4°C was recorded on 25 February whilst a minimum 
air temperature of 1.2°C was recorded on 10 April. Water temperatures generally followed 
the pattern of air temperature particularly when air temperatures dropped at the beginning 
and end of February and again in mid to late March as shown in Figure 3-7.  


























