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ExecuƟve Summary 
Tasmania’s $40M oyster industry is an important sector in the State’s seafood and tourism industries, 
contribuƟng to thriving coastal communiƟes. Oysters grow in estuaries and along coastlines so are 
affected by run-off from land users in the catchment. This run-off includes faecal contaminaƟon, and 
industry spends considerable funds managing the associated risks, to provide a premium, affordable, 
safe food.  

This project set out to build technological capacity in Tasmania’s oyster industry and adopt innovaƟve 
new ways to manage food safety, work on farm, and plan for future operaƟons. Central to this project 
was Oysters Tasmania's Sensor Network and the ShellPOINT portal. This tool provided real-Ɵme 
environmental data collected from strategically deployed sensors throughout Tasmania's oyster 
growing regions, providing the foundaƟon which the project iniƟaƟves were built on. 

The project's iniƟal phase involved an examinaƟon of a 15-year historical dataset, provided by the 
Department of Natural Resources and Environment’s Shellfish Market Access Program (ShellMAP). The 
data concerning environmental condiƟons (rainfall, river flow, salinity levels, temperature, Ɵdes, wind) 
and level of bacterial (Escherichia coli) contaminaƟon have historically informed ShellMAP’s harvest 
management criteria. Led by environmental modellers from the InsƟtute of Marine and AntarcƟc 
Studies (IMAS) through a process known as hindcasƟng, this analysis uncovered new insights. The 
outputs of the hindcasƟng illuminated nuanced dynamics of water quality in oyster-growing estuaries, 
strategically informing the project team's subsequent focus and iniƟaƟves. This involved challenging 
the team on the originally selected pilot sites; and confirming that salinity-based harvest management 
is not a one-size-fits-all approach. 

HindcasƟng confirmed the validity of salinity management in selected estuaries such as LiƩle Swanport 
and MoulƟng Bay. With the end goal of using salinity sensors to manage harvest closures, the project 
made use of auto-sampler technology to examine bacterial contaminaƟon against the backdrop of 
rapidly changing salinity during and aŌer rainfall events. This component of the project was only 
possible through extensive guidance and in-kind contribuƟons from local oyster growers. Having 
access to IMAS experƟse in microbiology was also imperaƟve in ensuring the data gathered from auto-
sampling acƟviƟes had scienƟfic validity. This method, seeking to complement the high-frequency data 
acquired by sensors, is a work-in-progress but holds promise for the development of a more responsive 
and agile harvest management system. 

Another work stream of the project involved microbial source tracking in the pilot site of Duck Bay. 
Duck Bay is a site associated with intensive agriculture and experiences high levels of polluƟon during 
wet months, which have increased in severity in recent years. This work corroborated some exisƟng 
assumpƟons about polluƟon sources but also prompted new, challenging quesƟons. The findings 
underscored the need for involvement of external organisaƟons d to adopt a holisƟc approach to land 
use consideraƟons. This phase has started a conversaƟon for potenƟal future work with an array of 
stakeholders and expanded cooperaƟon in subsequent iniƟaƟves. 

The adopƟon and integraƟon of the ShellPOINT system were foundaƟonal to the success of all project 
acƟviƟes. Over the course of 14 months, the project team acƟvely engaged with industry stakeholders, 
fostering a collaboraƟve environment by soliciƟng feedback, delivering targeted training, and 
promoƟng acƟve parƟcipaƟon in the uƟlisaƟon of sensor data. The enthusiasƟc recepƟon and 
integraƟon of the system by the oyster industry not only affirm the project's outcomes but also point 
towards enduring impacts beyond the compleƟon of this grant. 
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Project AcƟviƟes and Outputs (KEQ1) 
While the original project plan acƟviƟes of analysing microbial contents of water samples and 
conducƟng faecal source tracking analysis remained unchanged the progress achieved within the 
allocated project Ɵmeframe needed adjustment from the iniƟal expectaƟons. Likewise, the complexity 
encountered in developing autosampling protocols prompted a shiŌ in the team's approach to grower 
workshops.  

The project successfully executed a proof-of-concept autosampling process through the pilot work in 
LiƩle Swanport. In lieu of a tradiƟonal workshop, a feature of this work was the extensive grower 
engagement and hands-on training in sampler operaƟon and sensor cleaning. The autosampler 
iniƟaƟve will conƟnue in the upcoming phase, scheduled for January 2024. This involves the sampler 
rollout in MoulƟng Bay, including an on-water grower sampling and sensor maintenance training 
session during the week of January 8th.  

The first phase of microbial source tracking work started through a grower workshop at Tall Timbers 
Hotel in Smithton. Grower contribuƟons to discussion helped opƟmise the source tracking approach 
and sample locaƟons, based on local growers' knowledge. IniƟal results from this analysis have 
provoked insights and quesƟons, prompƟng the team to reach out to addiƟonal Northwest Coast 
stakeholders.  

Throughout the project, acƟve engagement with industry and relevant stakeholders has been 
maintained to promote the project, gather feedback, and facilitate the industry's adopƟon of this 
innovaƟve approach. 

Hindcast Modelling  
Overview of Site SelecƟon 
Historic data collected by ShellMAP from oyster growing areas across Tasmania was reviewed by IMAS 
to determine potenƟal candidate areas that may suit a salinity model. These growing areas were then 
reviewed by Oysters Tasmania from different perspecƟves to consider: 

- The areas that are producing market-ready product as these would be most impacted by 
growing-area closures, 

- LocaƟons with the highest harvest yields, and, 
- LocaƟons not impacted by long term, mulƟple source sewage spill problems. 

Data Analysis and Modelling 
The shortlisted growing areas were further analysed to determine strength of relaƟonships between 
the focus variables salinity, rainfall, river flow (where applicable) and thermotolerant coliforms (TC). A 
summary of the growing areas reviewed is shown below in Table 1 with areas selected for high-
intensity sampling highlighted in grey.  

Table 1 – Oyster growing areas reviewed during historic data analysis of thermotolerant coliform results.  

Growing Area No. of Zones  No. of sites  
Boomer Bay 3 15 
LiƩle Swanport 2 7 
Duck Bay 2 7 
Great Bay 3 10 
MoulƟng Bay 8 15 
Pipe Clay Lagoon 2 8 
PiƩ Water 3 15 



For each site within the growing areas, a series of plots were prepared to visualise relaƟonships 
between the variables of interest; salinity vs 7-day rainfall, levels of thermotolerant coliforms vs 7-day 
rainfall and levels of thermotolerant coliforms vs salinity. Levels of thermotolerant coliforms vs river 
flow plots were also prepared for growing areas with riverine inputs. To provide an example of this 
analysis, the plots from Site 2 in MoulƟng Bay are shown below in Figure 1.  

During the hindcasƟng process, binomial regression was also used to idenƟfy the thresholds for salinity 
and rainfall levels at which TC counts would exceed safety in a site based on long term data. This 
analysis was something sought by ShellMAP as a user-friendly tool for future decision making. 
Examples of the binomial analysis reports are shown below in Figure 2. Reports were prepared for 
each growing area and provided to ShellMAP. The plots produced were also presented to growers 
during growers meeƟngs. 

This hindcasƟng provided the starƟng point for the project and enabled determinaƟon of growing 
areas and sites within that might be most suitable for the implementaƟon of salinity models. Using the 
hindcasƟng work, sites were selected for intensive sampling using autosamplers to further invesƟgate 
relaƟonships and provide high resoluƟon data relaƟng to the flow of contaminaƟon into growing areas 
following rainfall events.  

Figure 1 - An example of the plots generated for each site within the growing areas that were reviewed. These plots 
depict Site 2 within MoulƟng Bay. 



Future work will be conducted to look at predicƟve modelling and the use of arƟficial intelligence as a 
tool based on data that is collected during the course of this project. This includes high-resoluƟon 
outputs from salinity-temperature sensors, aligned with the thermotolerant coliform data from 
autosamplers. We will explore the methods outlined in other studies for examining water quality 
based on environmental data. These staƟsƟcal methods include MulƟple Linear Regression (MLR), 
Tobit (censored) regression, Firth’s binary logisƟc regression (BLR), classificaƟon trees, and mixed-
effects regression. Performance of these models can be assessed in our regions based on sensiƟvity, 
specificity and predicƟve performance. The models menƟoned have been used to determine areas 
where sampling is needed or Ɵmes when a higher frequency of sampling is required. Similarly, they 
have been applied to reduce the number of variables used in predicƟve models as well as in 
determining the relaƟonship between environment and TC concentraƟons (Zimmer-Faust et al. 2018). 
From this work, we can create predicƟve models of environmental condiƟons, which allows 
forecasƟng potenƟal closures. 

Sampler equipment and operaƟon 
Autosamplers provide an opportunity for data collecƟon without requiring personnel to be on site and 
this enables real-Ɵme insights into the water quality at the oyster leases. The use of autosamplers for 
collecƟon of microbiological data does however, require a number of consideraƟons. This was a key 
focus during the early stages of the project and required all collaborators to work together with oyster 
growers to troubleshoot and problem solve.  

Basic in-house tesƟng was carried out to determine problem areas that might impact analysis of 
microbiological results. From this, as well as a review of best pracƟces suggested in literature, several 
controls were implemented to ensure reliability of results from samples collected by the autosampler. 
These included: 

- A flush of the line prior to collecƟng a sample 
- CollecƟon of 2 sample boƩles at one Ɵme point, with one sample being submiƩed for 

thermotolerant coliform analysis and the other discarded 
- Purging the line following sample collecƟon 

Following these assessments, some on-site improvements were also implemented with the help of the 
growers, such as shortening the length of the tubing on the sampler arm to reduce build-up in the 
system. 

Figure 2 – An example of the binomial analysis plots that were prepared to assist in determining the threshold where 10% of 
samples were below analysis criteria 



In addiƟon to these controls, a field trial was conducted during the first rainfall event to determine if 
there was any variaƟon between samples collected or build-up occurring in the tubing. Triplicate 
samples were collected by the autosampler and all were analysed, providing a total of 22 sampling 
events and 63 samples. 3 samples were not submiƩed due to a boƩle leak and lid leakages during 
transit, which was an important learning point to ensure we always take at minimum 1 replicate for 
each sample. From this analysis, there was no trend observed that indicated build-up in the system. 

From these observaƟons, it has been important to ground truth the data produced by the 
autosamplers to provide an ongoing validaƟon of results produced. One important ground-truthing 
mechanism being implemented is the collecƟon of a grab sample at the autosampler site on collecƟon 
of the samples within the autosampler to provide an indicaƟon of current levels in the growing area. 
Another is the collecƟon of swabs from the tubing components of the autosampler during and 
following rainfall events to detect bacterial build-up in the system. 

To assist with grower and contractor collecƟon of samples, a standard operaƟng procedure was 
prepared. This can be seen in Appendix 1. 

A rainfall event at LiƩle Swanport 
One of the three growing areas selected during hindcasƟng was LiƩle Swanport and this site received 
the first autosampler. Since installaƟon, there has only been one rainfall event that met the 
requirements for sampling (>31mm over a 7-day period). These requirements were established during 
the hindcasƟng, considering current closure triggers for the area. While infrequent rainfall is not 
uncommon for the east coast of Tasmania, the current year to date rainfall is lower when compared 
to previous years during La Niña.  The year-to-date rainfall at LiƩle Swanport is 329.4 mm and for the 
same Ɵme period in 2022 was 915.40 mm and in 2021 663.6 mm (WIST, 2023). This is reflecƟve of how 
varying weather systems and changing climates can impact oyster growing areas and harvests. 

During the June 2023 rainfall event, 62.2mm of rainfall was recorded at LiƩle Swanport from the 
22/06/2023 to 24/06/2023. Sampling commenced on Sunday the 25/06/2023 and samples were 
collected every 3 hours. Figure 3 below shows the ShellPOINT salinity trace for each of the sites within 
the growing area during the week of the 23/06/2023 – 30/06/2023. 

 

Figure 3- Salinity readings from the 3 sites within LiƩle Swanport during the June 2023 rainfall event. 

Due to operaƟonal error, there was a failed sample collecƟon which resulted in a gap in the data.  The 
results of this sampling run are shown in Figure 4.  



 

Figure 4 - An overview of the results of tesƟng from the rainfall event (columns), overlaid onto the salinity levels (area 
chart). 

The collecƟon of samples during this event was the first opportunity to implement the extensive 
planning that had gone into this project aspect, and overall, it went largely to plan. IMAS and Oysters 
Tasmania worked closely to implement sampling and collecƟon and significant assistance was received 
from the growers to achieve results. Following feedback from growers in the area, a summary bulleƟn 
that includes an overview of sampling and sample results will be circulated for future sampling events. 

Microbial Source Tracking 
The importance of the microbial source tracking (MST) component pf the project was reiterated by 
unexpected findings at some growing areas during retrospecƟve analysis. This aspect was embarked 
on as a pilot project, to build knowledge and understanding of how MST can be implemented for 
tracing the source of faecal contaminaƟon into oyster growing areas.  

MST is not a one-size fits all approach and there are many tools and applicaƟons that can contribute 
to the complete picture of what might be happening within a growing area. Consequently, there are 
no industry standards or recommendaƟons on the most appropriate approach to use. There are also 
limited opƟons available in terms of commercial providers of MST analysis in Australia and many offer 
different types of analysis. Therefore, ground-level work was required to: 

- IdenƟfy tools and associated providers that can undertake MST sample analysis; 
- Review historic shoreline surveys and invesƟgate potenƟal sources into growing areas; and 
- Determine which molecular markers could provide relevant informaƟon in the growing areas 

assessed. 

MST in Duck Bay, Smithton 
Duck Bay in Tasmania’s Northwest was selected as the pilot area for MST analysis following the 
hindcast modelling that took place, as there were unexpected findings in terms of water quality during 
different Ɵmes of the year. The sampling plan involves collecƟon of samples during 2 x winter months 
and 2 x summer months to capture wet and dry periods within the region. 

In terms of potenƟal sources of faecal contaminaƟon within the Duck Bay growing area, the primary 
sources idenƟfied were bovine (dairy caƩle), human and birds. The area is known for its usage of 
tradiƟonal ‘hump and hollow’ style pastures which are implemented due to high levels of rainfall 
experienced in the region during winter months. These pastures enable drainage from the fields, which 



runs off into streams and drains before flowing out into Duck Bay. There are also potenƟal sources of 
human faecal contaminaƟon into Duck Bay, including a sewage treatment plant (lagoons) located 
within proximity to the bay that regularly releases treated ouƞlow, sepƟc tanks and pump staƟons that 
may overflow during high rainfall events. Birds are also noted as a source as shoreline surveys 
conducted by ShellMAP note an influx of migratory birds to the region during summer months. 

With this knowledge, different MST tools were reviewed to determine suitability for this intended 
purpose and it was decided to proceed with quanƟtaƟve polymerase chain reacƟon (qPCR) techniques 
using species-specific markers for detecƟon of faecal contaminaƟon. Different markers were selected 
for each source species to capture different informaƟon, such as Ɵme from contaminaƟon event as 
some markers are more persistent in marine environments.  An overview of the geneƟc markers 
selected are shown below in Figure 5.  

 

 

 

 

A site visit was conducted to Duck Bay to determine potenƟal sites and to meet with growers to go 
through data plots, demonstrate the use of the autosampler and talk about MST. This was a valuable 
opportunity to get feedback from growers and use their local knowledge to help refine the locaƟon of 
sources. 

The first sampling trip took place in August 2023 and samples were collected from the locaƟons 
indicated below in Figure 6. Samples were collected from direct sources including drains and creeks 
(ck) flowing into Duck Bay from agricultural sources, the sewage treatment plant (STP) as well as the 
estuarine areas where these sources mix. 

 

 

 

 

Figure 6 – A map of Duck Bay (Smithton) showing 

Samples were transported to IMAS for membrane filtraƟon and then the membranes were shipped to 
CSIRO in Brisbane for analysis. The results of the MST tesƟng are shown below in Figure 7.  
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Figure 5 - MST markers for host-species detecƟon selected for use in this study 
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Figure 7 – The gene copies/mL of MST targets of interested analysed during this study. NB. The graph has been capped at 
5000 gene copies / 100mL. 

When reviewing these MST results, it’s important to note that the levels detected do not directly 
corelate to risk, but are indicaƟve of presence of markers and can be compared between Ɵmepoints 
and source samples. Markers for bovine faecal contaminaƟon were detected at comparaƟvely high 
levels at sited 2, 5, and 6.Markers for human faecal contaminaƟon were detected across sites 1, 2, 5 
and 6 and there were comparaƟvely high levels of the bird marker, GFD, detected at sites 1, 2 and 6. 
The results of the first sampling run revealed important findings and have prompted further 
discussions about sources of faecal contaminaƟon into the growing areas. Further scoping is required 
for subsequent sampling trips to help refine potenƟal contaminaƟon sources. 

Industry adopƟon of technology 
Success of this project and the wider sensor network iniƟaƟve is dependent on the oyster industry 
adopƟng this new way of working. IniƟally, the project had been designed to include desktop 
workshops based around the science of sampling and the environmental condiƟons. As the project 
progressed, the team adapted their approach to a format that was beƩer tailored to growers’ needs. 

Rather than a classroom-based approach, it became apparent that growers were far more likely to 
engage and make Ɵme for more pracƟcal, preferably field based training. During these sessions, 
growers were encouraged to physically get accustomed to operaƟng the autosampler and replacing 
boƩles. As previously discussed, these samplers required some configuraƟon to operate and were not 
simply “plug and play”.  

The on-water, conversaƟonal nature of these sessions facilitated two-way knowledge sharing. Sessions 
were equally beneficial to the project team and growers.  

Through this on-water engagement growers were able to ground-truth some of the assumpƟons the 
team had around: 

- polluƟon sources,  
- Ɵdal dynamics of the growing areas,  
- observaƟons on the dynamics of individual sample sites within the growing area, and 
- the commercial significance of specific zones and areas of leases 
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These sessions were invaluable, but the science around the modelling work and autosampler analysis 
data sƟll needed to be communicated to industry. IMAS researchers and OT staff prepared project 
material to present to industry at the 2023 Shellfish Futures conference, held at Tall Timbers Hotel 
Smithton on 7th-8th September. Dr Alison Turnbull and Dr ScoƩ Hadley summarised the work to date, 
explaining the theory behind the modelling work and microbial source tracking.  

This conference also served as an invitaƟon for growers to discuss how this pilot work may be applied 
in their local area, and to voice prioriƟes for further research and development in this field. The 
conference was aƩended by 40 oyster growers represenƟng 17 Tasmanian oyster farming companies, 
4 oyster growers represenƟng 2 South Australian operaƟons, representaƟves from the Department of 
Natural Resources and Environment, and researchers from the University of Tasmania’s InsƟtute of 
Marine and AntarcƟc Studies (IMAS), and South Australian Research and Development InsƟtute 
(SARDI). Encouragingly, conference aƩendees responded posiƟvely to the faecal source tracking 
iniƟaƟve. More faecal source tracking work was a clear priority out of the food safety management 
research categories listed (Figure 8). This response indicates strong potenƟal for the team to conƟnue 
progressing this work aŌer the project’s conclusion. 

 

Figure 8 – Shellfish Futures 2023 RDE PrioriƟsaƟon workshop outputs for food safety management research category. 

Progress towards outcomes (KEQ2) 

There were three outcomes listed in the Project AcƟvity work plan that were expected to be achieved 
within the project duraƟon. These outcomes fell under the NaƟonal Agricultural InnovaƟon Agenda 
(NAIA) themes of Priority 1. Trusted exporter of premium food and agricultural products, and Priority 
4: Mature adopter, developer, and exporter of digital agriculture.  The intended outcomes have been 
delivered on: 

Priority 1 outcome: Increased sampling and analysis will lead to raised awareness of the state 
of the environment in oyster growing estuaries to inform future remediaƟon.  

This project effecƟvely shone a light on the state of the environment in the selected pilot areas of LiƩle 
Swanport, MoulƟng Bay, and Duck Bay.  

In LiƩle Swanport, analysis of bacterial loads in the growing area during recovery from rainfall events 
confirmed the site’s suitability for salinity management. Work will conƟnue in this growing area aŌer 



the project concludes to galvanise this progress made during the project. AddiƟonal insights were 
gained by examining polluƟon sources, including those further up the catchment, and those closer to 
the growing area.  

During the site selecƟon process, the team examined the state of water quality in a number of growing 
areas. The focus on historical water quality challenged stakeholders’ percepƟons of certain sites. For 
example, when MoulƟng Bay in in the State’s northeast was suggested as a pilot site, the team 
expected water quality to be a big issue based on closures during the La Nina years of 2020-22. The 
modelling work instead illustrated that in most of the Bay, water quality is generally very good. The 
modellers idenƟfied that high instances of E. coli failures could be aƩributed to a few selected sites. 
Subsequent management plan reviews have incorporated these insights, resulƟng in favourable 
outcomes for industry. 

Through the microbial source tracking work, the project team holisƟcally considered source inputs of 
polluƟon from around Duck Bay. The iniƟal data from the analysis further challenged the team to 
consider wider sources such as undisclosed sepƟc run-off, and non-dairy ruminant agriculture. This 
work holds potenƟal to lead to greater collaboraƟon between the north west’s oyster farmers, 
agricultural farmers, councils, and natural resource managers.  

This informaƟon equips Oysters Tasmania and other stakeholders to beƩer engage with polluters and 
advocate for industry using the correct channels of influence. 

Priority 4 outcome: PosiƟve and transparent engagement across regulator and industry through 
shared access to data.  

The addiƟon of sensor data has facilitated a more open and construcƟve dialogue between the 
regulator (ShellMAP) and oyster growers.  

This posiƟve development follows several years of challenges, including high rainfall and frequent 
harvest closures, which has exerted considerable pressures on growers to maintain presence in the 
market. The availability of real-Ɵme salinity data serves as an imparƟal foundaƟon for discussions 
regarding harvest closures, enabling growers and ShellMAP to make informed decisions based on 
scienƟfic insights. In 2019 IMAS was contracted to prepare a report capturing stakeholder aƫtudes 
and expectaƟons towards the Sensor Network iniƟaƟve. In this report, quesƟons were raised around 
the regulatory applicaƟon of the sensors and willingness of the regulator to both share and recognise 
sensor data. Similarly, there were concerns that individual growers may be reƟcent to share data 
collected from sensors located in their lease boundaries. These concerns were reported as potenƟal 
areas of conflict (Turnbull, 2020).  

Conversely, throughout this project, engagement around installaƟon and siƟng for sensors and 
autosamplers between growers and the project team has been very posiƟve. The local experƟse of 
growers has played a crucial role in the installaƟon phase of the project and the broader sensor 
network iniƟaƟve. By seeking advice from growers, we have gained increased confidence in the 
strategic placement of sites and the durability of installaƟons, ensuring their suitability for the 
intended purpose. Similarly, the regulators at ShellMAP have demonstrated a culture of openness with 
industry, reinforced by the availability of objecƟve data to base typically difficult conversaƟons around.  

A noteworthy example is the uƟlisaƟon of sensor data during a flood event in the Huon River in late 
2022. On this occasion, a Bruny Island grower had harvested oysters in the morning before the river 
flow closure trigger was exceeded. The grower in quesƟon raised this with ShellMAP, who promptly 
reviewed data from the Great Bay sensor site. The invesƟgaƟon revealed that the freshwater flood 



plume did not reach Great Bay unƟl much later in the day. As a result, ShellMAP assessed the negligible 
food safety risk of the harvested product, allowing the very thankful grower to sell to the market and 
prevenƟng the need to discard the oysters. 

Priority 4 outcome: EffecƟve collaboraƟons built between OT, ShellMAP, IMAS and growers.  

The project team of OT, ShellMAP, and IMAS have conƟnued to build on a strong legacy of 
collaboraƟon. The team have been united in effecƟvely working toward the shared goals of applying 
scienƟfic principles to maintain food safety and market access for Tasmania’s oyster industry. The team 
effecƟvely shared responsibility for field acƟviƟes and consistent communicaƟon to facilitate industry 
buy-in when in meeƟngs or workshops with growers. 

This shared responsibility of communicaƟon has also included extension pathways. One example of 
this is the ShellMAP team extending invitaƟon to local growers to meet with their Management 
CommiƩee and be involved in food safety management conversaƟons. IMAS researchers and 
ShellMAP Program Managers have also supported industry by speaking on the significance of the 
project work at the 2022 and 2023 Shellfish Futures conferences.  

The open collaboraƟon with industry has been one of the highlights of this project. The team have 
relied on inputs from industry to execute project work. The team have found oyster growers to be 
incredibly generous with their Ɵme and equipment, and forthcoming with advice and local insights 
needed to deliver results. In the original project plan the expectaƟon was that growers would assist 
with on-water sample collecƟon and workshop parƟcipaƟon. Growers went beyond the original scope 
of sample collecƟon, to shoreline invesƟgaƟons, autosampler troubleshooƟng, and equipment 
cleaning leading up to rainfall events.  

The achievements against this outcome ensure that the team is well placed to conƟnue working 
toward shared objecƟves within food safety management aŌer the current project is completed. 

 

Sustainability (KEQ3) 
Understanding and managing food safety is a criƟcal aspect of Tasmania’s oyster industry. The need 
for this project work to be sustained and conƟnue to develop in the future is apparent. Food safety 
underpins consumer confidence and the industry’s public image, more broadly contribuƟng to Brand 
Tasmania. Taking advantage of developments in science and technology is an essenƟal part of best 
pracƟce food safety management and maintaining Tasmania’s reputaƟon as a premium producer of 
seafood in Australia. Cost effecƟve ways of ensuring farms are open when they should be and closed 
when there is real risk to food safety add reputaƟonal and boƩom-line benefits to any business and 
will gain widespread support because of it. 

ConƟnued industry adopƟon 
Much of the industry has demonstrated strong enthusiasm to adopt sensor technology and apply the 
ShellPOINT system to food safety outcomes. PosiƟve aƫtudes toward industry adopƟon of the 
technology have been indicated through: 

- ShellPOINT system currently has a total of 123 accounts. 
- This includes 13 educaƟon accounts, 7 regulator accounts, 11 research accounts, and 93 grower 

accounts represenƟng 44 oyster farming businesses. 
- Larger businesses have adopted the dashboards into their own internal pracƟces. 
- Data indicates that 45% of grower accounts have been acƟve in the past 6 weeks. 



- The 2023 Shellfish Futures RD&E workshop illuminated a strong priority for future food safety 
research within industry. Of the focus areas suggested for research prioriƟes, food safety Research 
and food safety management rated among the highest responses from conference aƩendees 
(Figure 9). 

- ShellPOINT and the sensor network have been adopted for training purposes, with ShellPOINT 
now being offered as a resource to support the Environmental Management unit of the CerƟficate 
III Shellfish Aquaculture course. 

 

Figure 9 – Summary of votes received for suggested RD&E focus areas at 2023 Shellfish Futures RD&E workshop session. 

Sustaining bacterial contaminaƟon and microbial source tracking sampling  
The efforts toward wriƟng and implemenƟng an autosampler SOP ensure that this data collecƟon is 
well placed to conƟnue past the project compleƟon date. Over the past 12 months IMAS were 
instrumental in proving the autosampling concept to ensure collecƟon of scienƟfically valid data for 
applicaƟon to management plans. 

However, sustaining the autosampling and bacterial analysis poses a financial challenge for the 
project’s long term conƟnuaƟon. While the project team can manage the costs for a certain period, 
addiƟonal funding will be necessary beyond that Ɵmeframe. Efforts within the project have been 
dedicated to training growers in sample collecƟon, sensor cleaning, and maintenance, aiming to 
alleviate some of the financial burden associated with sensor validaƟon and operaƟon.  

Furthermore, a strategic partnership with CSIRO for microbial source tracking (MST) was established 
as part of the project. The allocated project funds for MST ensure its conƟnuaƟon several months into 
2024. The data gathered through MST analysis is intended to support the team in developing a 
compelling case for future projects addressing land use impacts on estuary health in specific regions. 
This is expected to involve and leverage off the parƟcipaƟon of other land use stakeholders. Although 
microbial source tracking analysis incurs significant expenses, the potenƟal for collaboraƟon with other 
stakeholders offers opportuniƟes to share resources and enhance overall project benefits. 



CollaboraƟon between stakeholders 
Ongoing progress of project acƟviƟes relies on maintaining the high level of cooperaƟon and 
collaboraƟon among Oysters Tasmania, NRE Tasmania’s ShellMAP team, IMAS researchers, and 
Tasmania’s oyster growers. While collaboraƟon has been a strong aspect of this project, it is essenƟal 
for the industry to be aware that similar iniƟaƟves have faltered in the past due to a breakdown in this 
area. EffecƟve collaboraƟon needs to involve an environment where different stakeholders can 
arƟculate conflicƟng points of view and engage in challenging conversaƟons without detrimentally 
affecƟng their working relaƟonships. 

The opportuniƟes for open communicaƟon that have been built on over the duraƟon of the project 
represent a step in the right direcƟon. The ShellMAP team can be commended on their commitment 
to inviƟng industry to aƩend periodic Management CommiƩee meeƟngs alongside key stakeholders. 
Involving the IMAS researchers where possible has proved to be an effecƟve means of miƟgaƟng 
perceived bias or subjecƟvity, fostering a collaboraƟve environment rather than an “industry vs 
regulator” dynamic.  

Project partners are all in agreement that these discussion forums will conƟnue to be provided to 
industry. 

Regulatory acceptance 
The ongoing support from the industry in terms of sampling and maintenance will be influenced by 
how regulatory bodies recognise and adopt these pracƟces. Growers are invesƟng Ɵme and resources 
to contribute to the ongoing development of the project. Grower contribuƟons should lead to grower 
benefits in the form of a more adaptable and digitally enhanced food safety management system. To 
achieve this, regulators must be recepƟve to the applicaƟon of new science and technological 
advancements. This viewpoint was reiterated by grower representaƟves who were consulted for their 
input: 

“Food safety must be based in good science, and someƟmes developing science 
and its uptake by food safety regulators moves very slowly. Anything that can be 

done to co-ordinate or expedite the process of the proper validaƟon of new 
science and give regulatory bodies the confidence to implement them is a plus.” 

Hayden Dyke, Oyster Bay Oysters 

In addressing this concern, the project has leveraged the extensive experƟse of the ShellMAP and IMAS 
team in this field. The outcomes of this work are well-posiƟoned for adopƟon by regulators; however, 
there must be conƟnuous communicaƟon and educaƟon efforts directed at all relevant regulatory 
bodies, not exclusively ShellMAP (noƟng that post-harvest responsibiliƟes lie elsewhere). Future 
iniƟaƟves aimed at communicaƟng and celebraƟng progress should addiƟonally focus on Tasmania’s 
post-harvest regulators, as well as federal and interstate stakeholders involved in shellfish food safety 
regulaƟon in Australia. 

ReflecƟons and lessons learnt 
Through the duraƟon of the project, valuable lessons were learned. These lessons primarily dealt with 
equipment challenges. IniƟally, the team underesƟmated the complexity of configuring and operaƟng 
the autosampler, and trial runs exposed unforeseen consideraƟons. This sparked a thorough 
troubleshooƟng effort led by IMAS researchers. AddiƟonal concerns centred around calibraƟon 
intervals for sensors and effecƟve Ɵme management within the broader sensor rollout project led by 
Oysters Tasmania. This highlighted the importance of building industry capacity and forming efficient 
arrangements with contractors as key factors for future success. 



Rainfall events – Autosampler operaƟon and lessons learnt 
The first rainfall event in June 2023 provided an excellent opportunity to implement iniƟal project plans 
and provided important lessons. Firstly, due to the Ɵming of the rainfall event occurring on a Friday 
and Saturday, samples were not collected as the salinity trace dropped as the laboratory is closed over 
the weekend and samples should be submiƩed within 24 hours of collecƟon. Timing cannot be helped, 
however for future events we will endeavour to capture data as salinity falls. There were also 
operaƟonal lessons to be learned, including ensuring the autosampler barrel is full of boƩes so that 
each sample is deposited correctly and ensuring reassembly of the autosampler doesn’t interfere with 
any mechanics. While these are simple checks, fieldwork can be unpredictable, and these were 
important lessons that can be conveyed onto future sample collectors. 

This acƟvity also highlighted some hiccups with remote operaƟon of the autosampler in terms of 
collaborators with access, inability to read error reports remotely and inability to stop the 
autosampler’s current program and restart. The laƩer is quite important as rainfall events are 
unpredictable and may conƟnue longer than anƟcipated so the ability to change sample Ɵmings is 
important.  

Overall, the first rainfall sampling event allowed us to streamline collaboraƟve processes between all 
project parƟcipants as we coordinated sample collecƟons and engaged in troubleshooƟng both during 
and following the event. 

Further lessons were learnt during October 2023 when a weather system moved across Tasmania and 
over 40mm of rainfall was forecast for the LiƩle Swanport region. As the system got closer to LiƩle 
Swanport, it dissipated and there was only 21mm recorded at the on-site weather staƟon. Due to the 
amount forecast, sampling was triggered during the rainfall event to capture the drop in salinity. 
Shortly aŌer the rainfall event, one of the sensors in the growing area malfuncƟoned and gave the 
impression that the salinity in that end of the estuary had fallen quite dramaƟcally. This prompted us 
to conƟnue sampling to capture this freshwater as it moved down through the estuary. By conƟnuing 
sampling, there were significant resources uƟlised including sampling hours by the project team and 
oyster growers, analysis costs and transport costs. When the salinity at the malfuncƟoning sensor 
didn’t recover, it was realised that the sensor wasn’t working correctly. This was an important lesson 
and prompted the need for ground-truthing during sampling. From December 2023, statewide 
cleaning and calibraƟon schedules will be followed to ensure accuracy of readings produced by the 
sensors. Oysters Tasmania have also purchased a handheld salinity meter to ground truth results 
during sample collecƟon. 

RecommendaƟons 
Several recommendaƟons are proposed to extend the impact of this project. Firstly, rainfall event 
sampling should conƟnue at LiƩle Swanport, aiming to further strengthen the salinity model. Once this 
is achieved, a revised salinity-based harvest closure trigger should be implemented in this growing 
area. Following this, the project team plans to reassess and determine the next locaƟon for deploying 
the auto-sampler. Concurrently, autosampling will imminently be extended to MoulƟng Bay and Duck 
Bay, with a plan to repeat the sampling during rainfall events to validate the respecƟve salinity models. 
AddiƟonally, Oysters Tasmania intends to explore opportuniƟes for addiƟonal funding to support 
further microbial tesƟng, acƟvely working to integrate the sensor network into industry pracƟces as 
they progress. A funding shorƞall is expected to be the main barrier in progressing work into FY 24-25. 

To enhance the project’s impact, MST sampling and analysis will conƟnue unƟl the compleƟon of an 
arrangement for a finite number of tests through CSIRO. AddiƟonally, efforts should be directed 
towards preparing summary reports and communicaƟon materials focused on MST findings in Duck 



Bay. The communicaƟon materials should be tailored to a variety of audiences such as scienƟfic 
reports, fact sheets, and conference posters. The team should also focus on highlighƟng concerns 
around the overall health of the estuary, as opposed to direcƟng blame at polluters. 

One approach to broaden the reach of MST outputs could involve engaging with Natural Resource 
Management (NRM) groups to convene a forum addressing the state of Duck River health. This 
iniƟaƟve would foster collaboraƟon and facilitate discussions on potenƟal remediaƟon strategies. This 
forum could involve key stakeholders such as the oyster industry, NRM groups, Circular Head Council, 
TasWater, dairy industry, and irrigaƟon enƟƟes. By establishing these lines of communicaƟon, outputs 
from this project can help leverage collecƟve experƟse and promote effecƟve measures for sustaining 
and improving the health of Duck Bay. 

CommunicaƟons materials would help to support further development and uptake of this project 
work, the following materials could be effecƟve: 

- Conference papers and presentaƟons; suggesƟons include ASQAAC Science Day, 
Environmental Health Australia Conference, SA Oyster Seminar, NSW Oyster Conference and 
Shellfish Futures 2024.  

- Fact sheets on autosampling and microbial source tracking pilot work, 
- InstrucƟonal videos on autosampler operaƟon, 
- Media communicaƟons highlighƟng innovaƟon and climate change adaptaƟon within the 

oyster industry, and 
- PotenƟal for future media communicaƟons highlighƟng the collaboraƟve approach to 

estuary health. 
- PromoƟon through IMAS Social media channels 

Other recommendaƟons arising from the project include promoƟon and uƟlisaƟon of sensor network 
tools to aid response to changing climates. The availability of real-Ɵme temperature data is an 
important asset, parƟcularly over the shoulder seasons and summer months and can help to inform 
harvest pracƟces to maintain safe food producƟon. Temperature data can also be uƟlised during 
periods of extreme condiƟons, such as marine heatwaves or as climate change progresses to track 
events and implement measures to protect shell stock and consumers. The presence of the loggers 
also provides a plaƞorm that can be leveraged during these events for either risk management or 
development of research programs to improve risk management. 
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Appendix 1 
 

STANDARD OPERATING PROCEDURE  
Title Collection of Water Samples and Operation of the ISCO 6712 Autosampler  
Summary This SOP describes the clean collection of water samples from the ISCO 6712 

autosampler. 

  Steps 
Before 
Sampling 

1. Contact the Sensor Network Research Team (Claire Hedges: 0411 733 858 or 
Frances Huddlestone: 0417 075 760) to obtain # of bottles to collect and the 
times the samples were taken. 

2. Check sampling kit (marker, ethanol wipes and hand sanitiser) and make sure 
you have 24 sterile bottles to replace the samples taken out of the 
autosampler. 

Preparing 
the 
autosam
pler for 
sample 
collection 

1. Wipe down the top section of the autosampler, the handles and any touch 
points with ethanol wipe to remove any debris 

2. Unclip the 3 metal latches attaching the middle section of the autosampler to 
the bottom section 

3.  Ensure you can safely and comfortably lift the two top sections of the 
sampler to access the samples 

Removin
g samples  

1. Sanitise your hands and arms using hand sanitiser 
2.  Starting from the bottle closest to you, screw caps onto all sample bottles. 

Avoid reaching over open bottles.  
3. Once all lids are in place, remove the samples one at a time. As you remove 

the sample, take note of the number in front of the bottle. Using permanent 
marker, write the bottle number on the bottle.  

4. Check the number is written on the bottle (important) 
5. Place bottles on ice in an esky for transportation to the public health 

laboratory 
  

Replace 
bottles  

1. Replace the bottles removed with clean, empty bottles. Ensure there are no 
coverings on the lids and take care not to touch the bottle rims. 

  
Transport 
& Submit 
samples  

1. Every 2nd bottle will be transported to the Public Health Laboratory (i.e. 
bottle #2, #4, #6). 

2. Discuss with sampling team to check what to do with remaining bottles and 
to request sample collection time for each bottle 

3. Transport samples to the Public Health Laboratory (18 St Johns Avenue) 
Newtown. Fill out the sample submission form  - sample naming is as follows: 

 XXXXXXXX – LS - 1 
DAYMONTHYEAR – SAMPLE LOCATION (INITIAL) - BOTTLE NUMBER 

  

 



 


