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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 t&@sts the additional
hypotheses of bloom drivers in Lake Trevallyn proposed in the 2010/11 rep&mtura (2011)

The scope of the report is to:
M Provide a brief background to the monitoring program;
1 Present the results of the 2011/12 monitoring pregr;
1 Review the possible drivers Ahabaena circinalislooms in Lake Trevallyn; and

M Provice recommendation for future monitoring.

Lake Trevallyn is a rwof-rivers hydreelectric storage operated by Hydro Tasmania, located on the
lower Souh 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 ik long, approximately 200 m wide andshan average depth of
around 15 m. ltis a relatively small storage, with an area of 1.32ktha volume of 12,300 ML. It
receives water from a catchment of885 knf from three major rivers; the South Esk, Macquarie and
Meander Rivers. Water is aldelivered to Lake Trevallyn via Great Lake, as part of the South Esk
Great Lake hydrelectric 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 locded 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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The potentially toxic cyanobacteriuAnabaena circinalisecame apparent in bloom
proportions in Lake Trevallyn in Januar®20 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 f#axic, it posed health concerns for
recreational users of the lake and reopd the relocation of a major recreational event to
another location.

In subsequent years (2007/@®010/11), a comprehensive matoiring program was
establishecoy NRM Northo detect and act on further blooms, and was maintained with the
support of stakholders (idro Tasmania, Ben Lomond Watéfest Tamar Council,

Meander Valley Council, Department of Primary Industries, Parks, Water and Environment,
Department of Health and Human Servicels) 2011/12 aeducedmonitoring program has
been continued.The aims of the monitoring program were:

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

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

In addressing theiffst of these aims, regulampdates 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 theezond 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 repowas produced in June 201Entura, 201} and incorporated the data
colleded for the previous four monitoring periodsThis report continues to address the
second aim by incorporating data collectedthe 2011/12 monitoring yeao improve the
understanding of causes for the variation in bloom#&nébaena circinalisom yea to year.

Followinganalysisof the 2007/08 and 2008/09Hydro Tasmania Consulting 201§@neral
drivers ofbloom formationin Lake Trevallywere hypothesisedas being(i) the formation of
stratification, (ii) elevatd 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.

9 In addition to strong and persistent thermstratification, 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 resiace time mst be in the order of >4
days;
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9 For thermal stratification to form, residence time must be in the ordestdéast3-4
days. Residence times lower than 3 days appear to be responsible for the
breakdown of thermal stratification

These hyptheses will be tested againste data collected during the curregear@
monitoring program.
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Sampling of Lake Trevallizas beerundertaken at weekly intervals by boat during the

summer and autumn monthsince2007/08 The months of December to Agnéve been

0KS YIFIAY F20dza a4 GKA&a A& NBO23yAaSR lFa GKS A
variations in timing from year to year for a number of reasons (e.g. persistence of the bloom,

suitable sampling conditits).

From 2007/08 to 2010/11 hiere were six main sites sampled throughout the monitoring

program(Figure 21). Theseiteswered SNY SR Gt NP FAE S {AdSa¢ twm (2 t
required due to the occurrence of elevated cell counts, sampling on lhefighe local

O2dzy OAt a gt a dzyRSNIIF{1Sy Fid &/ 2dzyOAft {AGSag [/ wm

During 2011/12, only the council sites were sampled. Ovehalextent of the monitoring
programhas beersignificantlyreducedfrom its first year in 2007/08. As more data on the
Lake has been collectethe least valuable components of the program have besmoved
while those which fulfil the@ngoingrequirements of the monitoring program have been
maintained.

From 2007/08 to 2010/11sampling of Lake Trevallymvolved undert&ing physicechemical
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 phytoplandtmtification and cell counts,
chlorophylla determination and nutrient analysis (dissolved and total N and P). Deep water
samples were only analysed for nutrients (dissolved and totidNP)In 2011/12 samples

were only analysed for phytoplanktonadtification and cell counts.
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In the report by Entura (2011) there was a recommendation to pursue options for installing a
profiling nstrument to monitor reatime stratification status and wateetmperature in Lake
Trevallyn. In response to thisGSIRO remote sensor buoy was deploye®1 January
2012nearthe Lake Trevallyn dam walligures 2 and 23). Thebuoy has a sensor $tig

with temperature probes atl m intervds starting at the surface extendinigwn to 10m.

There are also conductivity sensorgdapths ofl m and 10m. Only temperature data has

been assessed in this repofthe buoy samples every five minutes.

Data can be accessedt http://www.csiro.au/tasman/portal/index.htm
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Data was obtained for river flow from the following monitoring sites to assist in
interpretation of the factors influencingloom dynamics:

I South Esk River South Esk River at Perth (DPIPWE site)
1 Meander River- Meander River at Strathbridge (DPIPWE site)
1 Macquarie Riveg Macquarie River above Westmoor (Hydro Tasmania site)

1 Brumbys @&ekc¢ 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 sition 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 & temperatureand wind speed and directiomas provided by the Bureau of
Meteorology(BOM) for the Launceston (Fliree Bend) site.
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In this section, a brief update and analysis of the results is presented for the 2011/12
monitoring yearlIn the absence of chlophylla and nutrient data, he focus ofanalysisor
2011/12is on the effect ophysicafactors onthe formation ofthermal 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 samplipg)rére
completed.

In 2011/12, inflows from the catchmemiere about average for the time of yealhere
wereno large peakas seen during the 2010/Iskasorwhen flows exceeded 1003t in
one or more of the Meander, &th Esk and Macquarie RiveFEows in the Meander and
South Esk Rivers peaked2& and 18n°s” respectively athe end of November following
heavy rainfall in the catchmerfFigure 31).

Flows in Brumbys Crkeeonsiséd of flow from Poatina powertation and natural catchment
flows. In between flood peakshis site is dominated by flow originating from Fioa Power
Station,and provides a proxymeasure of discharg&lowsin Brumbys Creelcreased
significantlyfrom the beginning of Januafyom anaverage of 4 to 3" reflecting

increased generation at Poatinahis was slightly higher than the flows recorded in previous
monitoringyears(Entura 2011) buti generalthe flow from Poatina Power Station was
similar to thatobserved in 2010/11

As a consequence of a comhbtion of naturainflows and high power station dischargbe
residence time in Lake Trewallwas low< 4 dayshbetween Januarand April2012 The
highest weekly averagesidence timeof 11 days wasecordedin midDecembemwhen

flows inthe catchmentwere at their lowes{Figure 32). Figure 32 compares residence time
with flow from Brumbys Creeki¢minated by discharge frofoatina Power &tion).
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The water temperature in Lake Trevalfplowed a similar seasonal pattern to previous
years with surface water temperatures péagiin January to Februagt 22-23°C and failhg
to 12-14°C by Apre012(Figure 33). Water temperatures near the surface (0.5 mjnained
below 20°C froni March 2012The maximum temperature of 22.9°C was recorded on 3
February 2012This was only about 1°C cooler than peak temperatures recard2d07/08
and 2008/09 but about ZZwarmerthan temperatures reacheth 2010/11

Highest water temperatures occurred in the early morning bpthe evening srface water
temperature decreased indicating that this layer loses heat to the air. Thera gaseral
diurnal surface water temperature range oDZC

Hydro
Tasmania

The power of natural thinking



——0.5m

Water temperature ("C)

12

10 T T T T T T T
31-Jan 10-Feb 20-Feb 01-Mar 11-Mar 21-Mar 31-Mar 10-Apr ——10m

While there was some thermal stratification Lake Trevallyn, it was not particularly strong
or longlived. The greatestemperature differenceof over 3°C was recorded between depths
of 0.5 mand 5 m from 3 to 5 Februgfigures 2 and 35). This coincided with the highest
recorded water tempeature. Figure & shows the temperature diffrence between the
surfaceand depths of 3, 5 and 8 rihe temperaturedifference between 0.5 m and 5 m

exceeded 2°C on eight occasiongl(Bebruary, 13 February, 21 February, 5 March, 10
March, 14 March, 227 March and 11 April).
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Figure 36 shows the extent of stratification between the surface and a depth of 5 m.
Generallytemperature stratificatiorwasgreater than 0.2°C/mthroughout the monitoring
period. The greatest temperature diffenee recordedvas0.72°C/mon 3 Februaryvhich
was similar to temperature differences recorded durgmpt samplingeventsin 2007/08,
2008/09 and 2009/10.

Using information from TTree Bend at Launcestdioy the period31 January to 14 April

2012,a maximum air temperature of 31.4°C was recorded on 25 February whilst a minimum
airtemperature 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 Maaslshown in Figure-3
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