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1. Introduction 

As part of the conditions of the Environmental Licence No. 9852/1, an Annual Environment Report 

must be submitted to the Director of the EPA by 1 July of each calendar year. The report must cover 

each calendar year defined as 12-month period up to and including April of each year. The licence 

schedule includes prescriptions for monitoring and detailed information requirements for reporting 

(Table 1). 

The Annual Environment Report for 2018 summarises environmental parameters monitored 

between September 2017 (when the Environmental Licence came into effect) to April 2018 and 

includes a summary of beach surveys, water quality performance, broad-scale benthic surveys, 

water quality measurements, water currents, reef and seagrass ecology, water quality and sediment 

dispersion modelling, video surveys and benthic surveys (Table 1, Figure 1). Where possible, 

previous monitoring initiatives such as an unofficial broadscale environmental monitoring program 

in the Mercury Passage (2014-2017) will be used to contextualise results.  

This report iteratively steps through each of the required types of information for the Annual 

Environment Report outlined in Attachment 2 of the Environmental Licence EL9852/1 (replicated in 

Table 1). Information requirements are either (a) detailed in this report; or (b) included as separate 

attachments that are referred to in this report (Table 2). The type of information for each 

requirement was generally unique and was compiled concurrently by a range of environmental 

scientists at several consultancies or by Tassal staff. It was therefore most efficient to generate a 

suite of stand-alone attached reports for many components of the environmental reporting. Short 

summaries of each attached report are provided here to introduce their objectives and main 

findings. 

This is the first Annual Environment Report generated for the Environmental License 9852/1 in 

Mercury Passage. The license came into effect in September 2017 and official monitoring 

subsequently began in this month (Figure 1). Schedule prescriptions acknowledge that for the first 

annual report, data available at the time are to be utilised (Table 1). The EPA were consulted during 

the preparation of this report regarding the best way to present and analyse the part-year 

(September to April) dataset.  
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Figure 1: Chronology of surveys and sampling events in Mercury Passage under the Environmental Licence 

EL9852/1.  

 

Table 2: Summary of location of information requirements for the Annual Environmental Report. 

Information Requirement Location of 

information 

Name of Report 

Beach Surveys This report EL9852 Annual Environment Report_2018 

Water Quality performance report This report 

Attachment 1 

EL9852 Annual Environment Report_2018 

EL9852 Broadscale Monitoring Report_2018 

Benthic surveys (broad scale 

monitoring) 

Attachment 1 EL9852 Broadscale Monitoring Report_2018 

Water quality measurements Attachment 1 EL9852 Broadscale Monitoring Report_2018 

Water currents Attachment 2 EL9852 ACDP Current Monitoring Report_2018 

Ecology – reef and seagrass monitoring Attachment 3 

Attachment 4 

EL9852 Reef Monitoring Report_2018 

EL9852 Seagrass Monitoring Report_2018 

Modelling – dispersion water quality Not required  

Modelling – sediment dispersion Attachment 5 EL9852 Depositional Modelling Report_2018 

Video surveys (compliance sites) Not required  

Benthic surveys (compliance/control) Attachment 6 EL9852 Benthic Monitoring Report_2018 
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Table 1: Information requirements of the Annual Environmental Report. Adapted from Attachment 2 to Environmental License 9852/1. 

Type of information Information requirements Frequency / timing Notes 

Beach surveys  Outcome of beach surveys undertaken to identify marine debris.  6 monthly & after storm events  

Water quality performance 

report 

 Comparison of water quality results recorded at the compliance 
site against investigation trigger limits specified in Table 1. 

 Use rolling annual median as compliance metric.  

 Box and whisker plots should be utilised to illustrate monitoring 
results and to provide a comparison with investigation trigger 
values. 

 Analysis of performance in the context of stocking cycles and 
feed inputs to be provided.  

 Summary of adaptive management measures implemented in 
response to trigger value exceedances.  

Data for 12 month period, up to and including April of each year, to 

be analysed 

For first annual report, data available at that time 

to be utilised and median values to be calculated 

on that basis.   

 

Benthic surveys 

(broad-scale monitoring) 

Results of benthic infauna and sediment surveys undertaken at 

BEMP monitoring sites. Sites are specified in Attachments 4A & 

4B.  

Results relating to surveys undertaken in March of the reporting 

year.  

 

Water quality measurements  Results of water quality monitoring, including nutrients, field 

parameters and phytoplankton to be summarised and analysed.  

Data recorded for 12- month period, up to and including April of 

each year, to be summarised and analysed, with consideration to 

be given to illustrating seasonal and other relevant effects. 

Refer to Attachment 6 for guidance on data 

presentation and analysis.  

 

For first annual report, data available at that time 

to be reported.  

Water currents (hydrodynamics) Summary of real-time, in-situ ADCP measurement. 

Interpretation of hydrodynamic patterns and associated adaptive 

management decisions.  

Data recorded for 12- month period, up to and including April of 

each year, to be summarised and analysed. 

Refer to Attachment 6 for guidance on data 

presentation and analysis. 

Ecology – reef & seagrass 

monitoring  

Findings of reef and seagrass surveys to be analysed. 

Interpretation of observed changes against background conditions 

to be provided.   

Reef surveys to be undertaken bi-annually (spring & autumn) for 

sites located at intermediate distance from lease. 

 

Reef surveys to be undertaken annually in autumn for far-field 

sites. 

 

Seagrass surveys to be undertaken annually in spring. 

 

Modelling – dispersion water 

quality   

Outputs from water quality dispersion modelling to be included.  Model to incorporate at least 6 months’ ADCP data. Guidelines outlining specific modelling 

requirements to be issued by Director, EPA  

Modelling – sediment dispersion Outputs from DEPOMOD sediment modelling to be included.  As above. As above. 

Video surveys (compliance 

sites) 

Summary of main findings of video surveys undertaken in 

reporting period.  

Surveys undertaken at bi-annual frequency, starting ~ February 

2018. 

Note: detailed video survey reporting not required 

for AER, as submission is already a 

requirement under 3V9. 

Benthic surveys 

(compliance & control sites) 

Results of benthic infauna and sediment surveys undertaken at 

compliance and control sites including those shown in Table 1 of 

Schedule 3V. 

Surveys undertaken at bi-annual frequency, starting March 2018. Sampling to occur at biannual frequency but 

sample processing and reporting on an annual 

basis is acceptable. 
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2.1. Beach Surveys 

2.1.1. Information requirements 

Relevant section in EL9852/1: 3E2, 1.6. 

Information Requirements: Outcome of beach surveys undertaken to identify marine debris 

Frequency: 6 monthly and after storm events. 

2.1.2. Location of information requirements 

The information required to satisfy the requirements for Beach Surveys is presented in detail in the 

section below. There is no separate report for this information.  

2.1.3. Summary of information 

Five shoreline clean-ups have been reported for Okehampton Bay and Reid’s Beach including two 

biannual collections (with two clean-ups conducted on one of these days) and two post-storm 

collections (Table 3). Marine and domestic debris were both present, with volumes of waste up to 

approximately 1 m3 collected on three occasions. The first clean-up identified some debris 

originating from Tassal operations (mostly rope), with subsequent collections reporting minimal 

debris of Tassal origin. 

 

Table 3: Summary of shoreline clean-ups for Okehampton Bay and Reid’s Beach. Debris collection was carried 

out by 2-5 personnel and required 2.5-4 hrs to complete on each occasion.  Two surveys were conducted on 

7/9/2017 

Survey 
date 

Survey type % debris -
aquaculture, fishing, 

vessel 

% debris -
domestic, 

agricultural 

Tassal waste Estimated 
volume (m3) 

7/9/2017 biannual 80 20 45% of total, mostly rope 
cut-offs 

1 

7/9/2017 biannual 50 50 1 piece of rope <1 

22/9/2017 post-storm 50 50 uncertain <1 

12/4/2018 biannual 20 80 rope, 2 water bottles 1 

14/5/2018 post-storm 40 60 nil 1 
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2.2. Water Quality Performance 

2.2.1. Information requirements 

Relevant section in EL9852/1: 3E2, 1 & 2 

Information Requirements: (a) Comparison of water quality results recorded at the compliance site 

against investigation trigger limits specified in Table 1; (b) Use rolling annual mean as compliance 

metric; (c) Box and whisker plots should be utilised to illustrate monitoring results and to provide a 

comparison with investigation trigger values; (d) Analysis of performance in the context of stocking 

cycles and feed inputs; and (e) summary of adaptive management measures implemented in 

response to trigger value exceedances.  

Frequency: Data for 12-month period, up to and including April of each year, to be analysed 

Notes: For first annual report, data available at the time to be utilised and median values to be 

calculated on that basis. 

2.2.2. Location of information requirements 

The information required to satisfy the requirements for Water Quality Performance is presented in 

detail in the Annual Broadscale Monitoring Report 2018 (EL9852 Broadscale Monitoring 

Report_2018).  

The Annual Broadscale Monitoring Report includes figures that present (a) rolling annual medians 

for each analyte in relation to their respective investigation trigger limit; and (b) a series of box and 

whisker plots that illustrate the central tendency and variance of each analyte for September 2017 

to April 2018 in relation to the same period in the preceding three years. Details of data collection, 

data curation, methodology and results are provided in the Annual Broadscale Monitoring Report. 

Readers are referred to the Annual Broadscale Monitoring Report for presentation of box and 

whisker plots. The performance of each analyte against investigation trigger limits are summarised 

briefly below.  

2.2.3 Summary of information 

Introduction 

The Environmental License (EL9852/1) sets out water quality trigger limits for selected analytes 

(Table 4). These were calculated based on 20th and 80th percentiles of data collected at site MP2 
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between 2014 and 2016 (Claudia Russmann, EPA, pers. comm., May 2018). The rolling annual 

median value for each of the analytes in Table 4, measured at the compliance site MP2 

(Okehampton Bay) should not exceed the limits specified in Table 4. In the event of an exceedance 

of the limits, the license holder must undertake additional investigations and analysis of monitoring 

data to determine to what extent the exceedances are caused by marine farming operations and to 

determine adaptive management responses appropriate.  

Importantly, the period for which these trigger limits officially come into effect is 12 months after 

the monitoring under the EL9852/1 license commenced (i.e. September 2018). As such, the first 

observations that are officially measured against these limits do not take effect until September 

2018. This process will form a central part of the Annual Environment Report for 2018-2019.  

For the purposes of this report, we calculated indicative rolling medians for the period August 2014 – 

April 2018 in order to track unofficial progress at compliance site MP2 against each respective 

trigger limit in Table 4. The data used to calculate these annual rolling medians is described in detail 

in the Annual Broadscale Monitoring Report. In brief, water samples were collected at surface and 

bottom depths at compliance site MP2 on a monthly basis between August 2014 and April 2018 

(Figure 1). Water samples were then analysed in laboratories to determine monthly analyte values 

for this site. For each month, the median value of the preceding 12 months was calculated and 

plotted as a rolling annual median. Investigation trigger limits from Table 4 were overlaid to assess 

the performance of each analyte against the rolling annual median.  

MF236 Okehampton Bay was stocked with smolt for the first time in September 2017. The mooring 

infrastructure is designed to accommodate two separate grids, consisting of a smaller 10 pen bay 

grid for smolt and a larger 18 pen bay grid for growing out of fish (see Figure 1 below). Cages at the 

site are approximately 18 m deep. 

Biomass splits were conducted between the period of February and October 2018, with fish first 

transferred to the grow-out grid in July 2018. Relative feed inputs between September 2017 and 

April 2018 are illustrated in Figures 2 and 3 below. While actual feed data is not shown due to 

commercial-in-confidence considerations, trends over time will be documented in subsequent 

reports. 

Harvesting of 2017 year class fish from the grow-out grid is scheduled to commence at the start of 

November 2018. New smolt (18YC fish) will be input into to the 10 pen bay grid after a fallow period.  
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Figure 2: Pen bay structure at MF236 Okehampton. 

 

 

Figure 3: Relative feed inputs (September 2017-April 2018). Note that actual feed amounts are not included as 

they are commercial in confidence. 
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Figure 4: Feed inputs (September 2017 to April 2018) are shown by pen bay. Blue columns represent the smolt 

grid (pen bays 1-10). Feed input into the grow-out grid commenced outside of the reporting period (July 2018) 

but will be shown in subsequent reports.   

 

Results 

Investigation trigger limits cannot be officially tested until September 2018 and testing against 

trigger limits presented here are considered indicative only. Indicative rolling annual medians for 

ammonia, nitrate and total phosphorus have been consistently tracking below the specified 

investigation trigger limit between July 2015 and April 2018 (Figure 2). Indicative rolling annual 

medians for total nitrogen and phosphate have gradually increased since July 2015 and are currently 

tracking close to - or slightly above - the investigation trigger limits, particularly at the bottom depth 

(Figure 2). The indicative rolling annual median for dissolved oxygen is tracking clearly above the 

investigation trigger limits for both surface and bottom waters (Figure 2). For chlorophyll a in the 

water column, the indicative rolling medians have been approximately equivalent to the 

investigation trigger limit since May 2016 and all point in time observations are all well below the 

trigger limit of 12.4 mg/m3 (Figure 2). There was no evidence of changes in water quality parameters 

in relation to variation in feed inputs (cf Figure 2, Figure 5). 

 

  

 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24

OB feed input by pen bay 
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Table 4: Investigation trigger limits. The rolling annual median value for each of the analytes measured at 
compliance site MP2 (Okehampton Bay) should not exceed these limits. (Adapted from Table 1 of EL9852/1.)  

Analyte Depth Method Limit 

Ammonia  Surface Rolling annual median 0.008 mg/L 

Ammonia Bottom Rolling annual median 0.011 mg/L 

Total Nitrogen Surface Rolling annual median 0.324 mg/L 

Total Nitrogen Bottom Rolling annual median 0.304 mg/L 

Nitrite and Nitrate Surface Rolling annual median 0.0234 mg/L 

Nitrite and Nitrate Bottom Rolling annual median 0.0106 mg/L 

Total Phosphorus Surface Rolling annual median 0.04 mg/L 

Total Phosphorus Bottom Rolling annual median 0.04 mg/L 

Dissolved Reactive Phosphate Surface Rolling annual median 0.007 mg/L 

Dissolved Reactive Phosphate Bottom Rolling annual median 0.007 mg/L 

Oxygen Surface Rolling annual median 7.9 mg/L 

Oxygen Bottom Rolling annual median 7.7 mg/L 

Chlorophyll Integrated Rolling annual median 1.1 mg/m3 

Chlorophyll Integrated Point in time 12.4 mg/m3 
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Figure 5: Comparison of indicative rolling annual medians (surface and bottom) for seven analytes (solid blue line) against investigation trigger limits at compliance site MP2 (dashed 

red line; Table 4). Rolling annual medians are indicative only and official measurement against investigation trigger limits under Environmental Licence EL9852 does not commence 

until September 2018 (see text).   
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2.3. Benthic surveys and water quality measurements 

(broad-scale) 

2.3.1. Information requirements 

Benthic surveys 

Relevant section in EL9852/1: 3F2 

Information Requirements: Results of benthic infauna and sediment surveys undertaken at BEMP 

monitoring sites. 

Frequency: Results relating to surveys undertaken in March of the reporting year.  

Water Quality 

Relevant section in EL9852/1: 3F4 

Information Requirements: Results of water quality monitoring, including nutrients, field parameters 

and phytoplankton to be summarised and analysed.  

Frequency: Data recorded for the 12-month period, up to an including April of each year, to be 

summarised, with consideration to be given to illustrating seasonal and other relevant effects.  

Notes: Refer to Attachment 6 for guidance on data presentation and analysis. For first annual report, 

data available at that time to be reported.   

2.3.2. Location of information requirements 

This information to satisfy this requirement for broad scale benthic surveys and water quality is 

presented in detail in the Annual Broadscale Monitoring Report 2018 (EL9852 Broadscale Monitoring 

Report_2018) and key results are summarised briefly below. 

2.3.3 Summary of information 

Introduction 

The Annual Environment Report requires information that summarises (a) the results of benthic 

infauna and sediment surveys undertaken at BEMP monitoring sites; and (b) the results of water 

quality monitoring, field parameters and phytoplankton (Table 1). Benthic and sediments surveys are 

to be undertaken in March of each reporting year and water quality monitoring is to be done on 

monthly basis.  
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Results 

Benthic surveys 

Three replicate samples of benthic sediment were taken from seven sites in March 2018. Sediments 

were dominated by fine sands, with shell-grit almost always present. Redox and sulphide 

measurements did not indicate organic enrichment and carbon and nitrogen isotope signatures 

were typical of marine sediments in south-eastern Tasmania. There was a very diverse invertebrate 

fauna which was dominated by polychaetes and crustaceans. Five sites (MP2, MP4-7) showed very 

similar invertebrate fauna assemblages. Sites MP1 and MP3 had different invertebrate community 

composition largely due to the presence of common species unique to those sites.  

Physico-chemical measurements 

A water meter was used to measure a range of physico-chemical parameters (temperature, salinity, 

dissolved oxygen) at regular intervals down the water column at seven sites. These measurements 

have been conducted monthly between August 2014 and September 2018. Temperature exhibited a 

strong seasonal cycle with warmer temperatures in the summer and spring compared to winter and 

autumn. The surface waters were generally warmer than bottom waters. Dissolved oxygen levels 

were higher in winter and spring compared to autumn and summer, when lower dissolved oxygen 

levels were mainly evident in bottom waters . Salinity did not show a clear seasonal cycle or 

stratification.  

A suite of line graphs (interannual trends by region and site) and box plots (by month, season, 

annual by region and site) were generated to facilitate comparisons of the period in which fish were 

stocked at MF236 in Okehampton Bay (September 2017 – April 2018) with the same period in the 

preceding three years. Examination of this evidence showed that there have been no obvious 

departures from long-term patterns in temperature, salinity or dissolved oxygen in Mercury Passage 

since September 2017 when fish were introduced into marine farm MF236 at Okehampton Bay. 

Nutrients 

Water samples were taken from surface and bottom waters (and 10m since September 2017) at five 

sites each month between August 2014 and August 2017. Following the commencement of the 

Environmental Licence EL9852/1, two additional sites and an additional depth were added for the 

period September 2017 to April 2018. The concentrations of a range of analytes (ammonia, nitrate, 

phosphate, total nitrogen, total phosphorus, silicates) were determined for these water samples. 

Nitrate and phosphate showed a clear seasonal trend which is probably related to the annual influx 

of cool oceanic waters. Fluctuating silicates at one site (MP1) may be related to flows from the 
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Prosser River. There was evidence of a gradual increase in total nitrogen in Mercury Passage 

between August 2014 and July 2016, which appeared to stabilie through to April 2018. 

A suite of line graphs (interannual trends by region and site) and box plots (by month, season, 

annual by region and site) were generated to facilitate comparisons of the period in which fish were 

stocked at MF236 in Okehampton Bay (September 2017 – April 2018) with the same period in the 

preceding three years. Examination of this evidence showed that there have been no obvious 

departures from long-term trends in nutrient concentrations determined for waters in Mercury 

Passage since September 2017 when MF236 was first stocked. 

Phytoplankton 

Water samples that integrated the water column were collected from five sites between August 

2014 and August 2017 and at seven sites between September 2017 and April 2018. These water 

samples were analysed for chlorophyll a concentration (a proxy for phytoplankton biomass) and cell 

counts were conducted for phytoplankton species. Chlorophyll a from August 2014 to April 2018 

exhibited a weak seasonal cycle with slightly higher values in autumn. The highest chlorophyll a 

concentration observed was 4.2 mg/m3 in August 2015 and the highest value observed since 

September 2017 was 2.4 mg/m3 in March 2018. The most common diatoms in all monitoring periods 

were from the genus Chaetoceros and Pseudo-nitzschia. There was a prominent spike in 

phytoplankton abundance in February 2017 (2500 cells/mL summed across five sites), which 

interrupted a general cycle of low phytoplankton abundance between 0 and ~150 cells/mL. The 

February 2017 peak was due largely to the proliferation of non-harmful diatoms (Class 

Bacillariophyta) and was detected across all seven sites. Harmful phytoplankton species were 

present in exceptionally low cell counts for all months between August 2014 and April 2018. 

Noctiluca scintillans and Gymnodinium catenatum are harmful phytoplankton species of particular 

interest in South-eastern Tasmania. These species were either absent (G. catenatum) or present in 

extremely low numbers (N. scintillans) during the monitoring period.  
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2.4. Water currents (hydrodynamics) 

2.4.1. Information requirements 

Relevant section in EL9852/1: 3F4 

Information Requirements: Summary of real-time, in situ ADCP measurements. Interpretation of 

hydrodynamic patterns and associated adaptive management decisions.  

Frequency: Data recorded for 12-month period, up to and including April,, of each year, to be 

summarised and analysed 

Notes: Refer to attachment 6 for guidance on data presentation and analysis.  

2.4.2. Location of information requirements 

This information to satisfy this requirement for Water Currents (hydrodynamics) is presented in 

detail in the Acoustic Doppler Current Profiler Report (EL9852 ACDP Current Monitoring 

Report_2018) and key results are summarised briefly below. 

2.4.3 Summary of information 

Introduction  

An Acoustic Doppler Current Profiler (ADCP) was deployed by Tassal for 7 months between October 

2017 and May 2018 to record current flow characteristics at the Okehampton Bay lease in Mercury 

Passage.  

Results 

Currents generally exhibited radial flows across all depths, with surface waters predominantly 

flowing to the north-east, south-east and south-west, and bottom flowing predominately to the 

south-west. Current flows were consistently radial in direction across all months monitored. On 

average, slightly faster currents were recorded in surface waters compared to the rest of the water 

column, however, maximum velocities reached over 77 cm s-1 at 4.5 m and 20 m depths. 

 

 

  



18 
 

2.5. Reef ecology 

2.5.1. Information requirements 

Relevant section in EL9852/1: 3F5 

Information Requirements: Findings of reef surveys to be analysed. Interpretation of observed 

changes against background conditions to be provided.  

Frequency: Reef surveys to be undertaken bi-annually (spring and autumn) for sites located at 

intermediate distance from lease. Reef surveys to be undertaken annually in autumn for far-field 

sites.  

2.5.2. Location of information requirements 

Information to satisfy licence requirements for Reef Ecology is presented in detail in the Annual Reef 

Monitoring Report 2018 (EL9852 Reef Monitoring Report_2018) and key results are summarised 

briefly below. 

2.5.3 Summary of information 

Introduction 

Monitoring of reef systems was undertaken in Autumn 2018 in the vicinity of the Okehampton 

MF236 marine farming lease and at distant reference sites. The survey sites and methodologies were 

in accordance with section 3F5 of the environmental lease, with reporting consistent with section 

3F7. The aim of these surveys was to document habitats and assemblages in the Okehampton Bay 

and broader Mercury Passage area, with a focus on rocky reef assemblages. Comparisons were 

made with the 2017 baseline survey, where applicable. There were three components to the reef 

monitoring surveys, including: (1) Detailed reef surveys at two sites using the Marine Protected Area 

(MPA) or “Edgar-Barrett” method (200 m transect); (2) Characterisation of macroalgal communities 

at 10 sites using a rapid visual assessment (RVA) method; and (3) Characterisation of deep reef 

communities at three sites using a Remote Observation Vehicle (ROV). 

Results 

MPA surveys: Macroalgae  

There was considerable variation between the two sites surveyed, as noted in the July 2017 baseline 

survey. Algal cover was considerably higher at Okehampton (western side of Okehampton Bay) 

compared to Lords Bluff (eastern side of Okehampton Bay). This pattern is likely to be attributable to 

the higher densities of sea urchin grazers present at Lords Bluff. At the Okehampton site, Seirococcus 
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axillaris (mean cover 25.3%) and Sargassum decipiens (mean cover 26.3%) were the dominant 

canopy-forming algal macroalgal taxa in April 2018. At Lords Bluff, canopy-forming algal cover was 

lower and patchy, with a range of species present at relative low cover levels. This same pattern was 

described in the July 2017 baseline survey. Encrusting algal cover was higher at Okehampton (mean 

50.7%) compared to Lords Bluff (mean 28.2%), with unvegetated bare rock and silt-covered-reef 

being more prominent at Lords Bluff. At both sites, understorey algal cover was relatively low (<25% 

cover). 

MPA surveys: Invertebrates and cryptic fish 

The Lords Bluff site was dominated by the purple sea urchin Heliocidaris erythrogramma, with 372 

individuals recorded across the 200 m transect. No purple urchins recorded at the Okehampton site. 

In contrast, densities of the feather star Comanthus trichoptera was much higher at the Okehampton 

site (260 individuals) compared to Lords Bluff (5 individuals). These overall patterns were also 

evident in July 2017. Densities of Heliocidaris erythrogramma appeared slightly lower in April 2018 

compared to July 2017. Such variation could be due to movement of animals or slight variation in the 

position of the survey transect. Densities of other invertebrates and cryptic fish were generally low 

and broadly comparable between sites and the July 2017 and March 2018 survey events. 

MPA surveys: Fish  

Fish abundance data was strongly influenced by the presence of a single school of the pelagic species 

Trachurus novaezelandiae (jack mackerel) that was recorded at Lords Bluff. Excluding this 

observation, fish abundance tended to be higher at Okehampton (957 individuals), compared to 

Lords Bluff (516 individuals). Diversity patterns in April 2018 showed comparable levels of species 

richness between sites (Lords Bluff 18 species; Okehampton 20 species). Overall, levels of species 

richness were higher in April 2018 compared to July 2017. Aside from T. novaezelandiae (jack 

mackerel, 41% of all fish abundance observations), the most commonly recorded fish species were 

Trachinops caudimaculatus (blotch tailed trachinops, 40.4%) and Notolabrus tetricus (bluethroat 

wrasse, 6.3%). Other reef fish species were recorded in relatively low densities at both sites. 

Rapid Visual Assessment surveys 

Ten sites were surveyed using the Rapid Visual Assessment (RVA) methodology, including six sites in 

the vicinity of Okehampton Bay and four distant reference sites. Sites on the western side of 

Okehampton Bay (IR1, IR3), Cape Bougainville (IR5) and Spring Beach (FR10) were characterised by 

very high cover (average 92%) of canopy-forming algae in April 2018. The dominant species at these 

sites were Phyllospora comosa and/or Seirococcus axillaris.  
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At the more sheltered sites (IR4, IR6, FR7, FR8) macroalgal assemblages were more diverse, with a 

greater coverage of species in the genera Ecklonia, Cystophora and Sargassum. These genera are 

considered more typical of sheltered reef systems. Urchin barren habitat was evident at Lords Bluff 

(IR6) and Emerald Bay (FR9) and Point Home (IR2). Cover of canopy-forming brown algae was 

correspondingly lower at these sites. 

Overall, abundance of foliose understorey macroalgae was low. In April 2018 understorey brown 

algae averaged 8.8% across all sites, green foliose algae averaged 3.9 % and red foliose algae 

averaged 8.1 %. Cover of encrusting algae (predominately crustose coralline algae and Peyssonelia 

sp.) was much higher and averaged 32.0% across all sites. For sites that were surveyed in both July 

2017 and April 2018, cover of canopy-forming and understorey macroalgae was generally similar 

between surveys.  

Deep reef surveys 

Two deep reef locations were surveyed, site DR1 located offshore from Spring Beach and DR2 

located offshore from Lords Bluff. Three spot dives were conducted on each reef. The seabed at DR1 

consisted of low profile dolerite reef with varying levels of structural complexity and sand coverage. . 

A layer of fine sand/silt covered most surfaces of the reef and associated habitat. Shells of the 

introduced New Zealand screw-shell (Maoricolpus roseus) were common across all replicates at DR1. 

The reef community included a sparse coverage of macroalgae and sponges. Although sponge cover 

was low a diverse range of growth forms were recorded. The most common algal taxa observed 

were Ecklonia radiata, Caulerpa trifaria, Caulerpa scalpelliformis, foliose red, encrusting coralline. 

Fish species recorded at DR1 included Caesioperca razor, Neosebastes scorpaenoides, Platycephalus 

bassensis and Urolophus cruciatus.  

The seabed at DR2 consisted of structurally complex low profile dolerite reef with patches of coarse 

sand. Coverage and diversity of attached flora and fauna was higher compared to DR1, with a 

particularly high diversity of sponges evident. As observed at DR1, a layer of fine sand/silt covered 

most surfaces of the reef and associated habitat. The most common algal taxa observed were 

Ecklonia radiata (fronds covered with a light layer of fine sand/silt), Caulerpa trifaria, foliose red and 

encrusting coralline algae. Other common invertebrates observed included feather stars, colonial 

ascidians and bryozoans. A high diversity of reef fish species were observed. Common species 

included Caesioperca Lepidoptera, Caesioperca razor and Trachinops caudimaculatus.  
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2.6. Seagrass ecology 

2.6.1. Information requirements 

Relevant section in EL9852/1: 3F6 

Information Requirements: Findings of seagrass surveys to be analysed. Interpretation of observed 

changes against background conditions to be provided 

Frequency: Seagrass surveys to be undertaken annually in spring. 

 

2.6.2. Location of information requirements 

Information to satisfy license requirement for Seagrass Ecology is presented in detail in the 

Okehampton Bay Seagrass Surveys Report 2017 (EL9852 Seagrass Monitoring Report_2018) and key 

results are summarised briefly below. 

2.6.3 Summary of information 

Introduction 

Seagrass monitoring was undertaken at Okehampton Bay during September 2017. Surveys were 

undertaken at two sites within Okehampton Bay. Spot dive surveys were conducted using a Remote 

Observation Vehicle (ROV). Each dive consisted of at least 3 minutes of video footage, with the ROV 

driven along a transect aligned by a compass bearing. In the laboratory, video footage was reviewed 

for the purpose of estimating the coverage and health of seagrass and macroalgal communities. 

Seagrass and epiphyte coverage were assessed in 30 second blocks, with 3 minutes assessed for 

each site. Seagrass and macroalgal coverage was estimated on a percentage cover basis, while 

epiphytes were assessed using a qualitative scale from 1-5.  

Results 

Seagrass cover varied at the two survey locations. At Site 1 on the eastern side of Okehampton Bay, 

seagrass (Zostera tasmanica) cover was relatively low (10-20%). The dominant vegetation at this site 

was the green macroalga Caulerpa scalpelliformis, a macroalgal species that has a similar 

morphology and growth habit to seagrass. At Site 2 on the western side of Okehampton Bay, overall 

vegetation coverage was more patchy compared to Site 1. Seagrass cover was much higher 

compared to the eastern site, with little or no Caulerpa present. Some red macroalgae was 

observed, although based on the video footage it could not be determined whether these were 

attached or drift plants.  
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2.7. Modelling: dispersion water quality 

2.7.1. Information requirements 

Relevant section in EL9852/1: 3M2 

Information Requirements: Outputs from water quality dispersion modelling to be included.  

Frequency: Model to incorporate at least 6 months’ ADCP data 

Notes: Guidelines outlining specific modelling requirements to be issued by Director, EPA 

2.7.2. Location of information requirements 

Tassal have been in discussion with the EPA regarding the specific requirements of water quality 

dispersion modelling, in consultation with CSIRO. At the time of the annual report submission, the 

requirements of dispersion have yet to be finalised. It is anticipated that dispersion modelling will be 

undertaken during the latter half of 2018.  

2.7.3 Summary of information 

See above 
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2.8. Modelling: sediment dispersion 

2.8.1. Information requirements 

Relevant section in EL9852/1: 3M3 

Information Requirements: Outputs from DEPOMOD sediment modelling to be included.  

Frequency: Model to incorporate at least 6 months’ ADCP data 

Notes: Guidelines outlining specific modelling requirements to be issued by Director, EPA 

2.8.2. Location of information requirements 

Information to satisfy license requirement for the modelling of sediment dispersion is presented in 

detail in the “Summary of DEPOMOD modelling for lease MF236-Okehampton” 2018 (EL9852 

Depositional Modelling Report_2018) and key results are summarised briefly below. 

2.8.3 Summary of information 

Predictive modelling was undertaken using DEPOMOD v2.4.1 (Scottish Environment Protection 

Agency) to predict carbon and total solids deposition on the sea bed arising from fish farm 

operations. Model outputs were derived from complex interactions between numerous parameters. 

Alteration of parameter estimates or violation of the model assumptions will impact the model 

outputs. 

The DEPOMOD platform has a modular design with three major components, a grid generation 

module (field derived bathymetric data), particle trajectory model (particle characteristics, 

bathymetry data and current flow data) and a resuspension model (benthic current data). The three 

modules work together to integrate empirical field data to produce a series of spatially referenced 

model outputs. A full description of methods and model assumptions are available from Marine 

Solutions. 

Models were produced separately for the smolt grid (10 pens on the inland side of lease) and for the 

main grid (18 pens on the seaward side of the lease). The production cycle on the smolt grid ran 

from August 2018 to May 2019 (304 days). Two separate production cycles were modelled for the 

main grid; from June to December 2018 and from June to December 2019. Each production cycle on 

the main grid lasted 214 days. A summary below is provided for 2019 outputs, as they represent the 

worst-case scenario (relative to the modelled 2018 scenario).  

The relatively shallow depth and slow, unidirectional water flow resulted in solids (and carbon) 

accumulating directly below the pens with very minimal dispersal at Okehampton Bay.  
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The average daily deposition of carbon reached approximately 7 g m-2 day-1 in the centre of the 

footprint of the pens on the smolt grid (August 2018 – May 2019 production cycle) and 9 g m-2 day-1 

on the main grid (June – December 2019 production cycle). Deposition was highest directly under 

the pens. The modelled carbon deposition rates decreased rapidly with increasing distance from the 

centre of the pen and were comparable to background levels within the lease boundary. 

The average daily modelled solids deposition reached approximately 12 g m-2 day-1 in the centre of 

the pens on the smolt grid (August 2018 – May 2019 production cycle) and 16 g m-2 day-1 on the 

main grid (June – December 2019 production cycle). Deposition was highest directly under the pens. 

The modelled solid deposition rates decreased rapidly with increasing distance from the centre of 

the pen and were comparable to background levels within the lease boundary. 

The full range of DEPOMOD outputs are available from Marine Solutions. 
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2.9. Video surveys (compliance sites) 

2.9.1. Information requirements 

Relevant section in EL9852/1: 3V 

Information Requirements: Summary of main findings of video surveys undertaken in reporting 

period.  

Frequency: Surveys undertaken at bi-annual frequency, starting ~ February 2018 

Notes: detailed video survey reporting NOT REQUIRED FOR Annual Environmental Report, as 

submission is already a requirement under 3V9 

2.9.2 Summary of information 

Introduction 

Out-of-lease compliance positions were compared to the benthic condition under selected actively 

farmed positions which recorded the highest feed inputs since initial stocking. This allowed a 

quantitative assessment of the impact of finfish farming on the marine farming lease. Detailed survey 

results have already been supplied to EPA, a summary is included below. 

Results 

Findings from this benthic survey indicate that compliance sites remain visually consistent with 

baseline survey results, irrespective of increased organic loads from farming to date. Results of all 

eleven out-of-lease compliance points displayed normal benthic conditions with no visible impacts of 

farming observed.  

Okehampton Bay contains two separate grid mooring systems, utilised to grow fish out until harvest. 

The lease was originally stocked with 17YC fish in September 2017 and have since been positioned in 

the 10-pen bay smolt input grid located on the south western corner of the lease. Pen bays within this 

grid have been rotationally fallowed for short periods throughout the production cycle to date. 

Biomass splits are forecast to occur in early June 2018, which will result in destocking of the current 

grid, and stocking of the 18-pen bay system currently under construction on the eastern edge of the 

lease. Harvest of 17YC fish will begin in October 2018 and cease in December 2018. Internal farm dive 

observations indicate Beggiatoa spp. were recorded as patchy at positions 1, 3, 5 and 8, with a thin 

mat at positions 2 and 4.  
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2.10. Benthic surveys (compliance and control sites) 

2.10.1. Information requirements 

Relevant section in EL9852/1: 3V12 

Information Requirements: Results of benthic infauna and sediment surveys undertaken at 

compliance and control sites including those shown in Table 1 of Schedule 3V.   

Frequency: Surveys undertaken at bi-annual frequency, starting ~ March 2018 

Notes: Sampling to occur at biannual frequency but sample processing and reporting on an annual 

basis in acceptable.  

2.10.2. Location of information requirements 

Information to satisfy license requirement for Benthic Surveys of compliance and control sites is 

presented in detail in the Benthic Survey Report 2018 (EL9852_Benthic_Monitoring_Report_2018) 

and key results are summarised briefly below. 

2.10.3 Summary of information 

Introduction 

Benthic surveys were undertaken in Autumn 2018 in the vicinity of the Okehampton MF236 marine 

farming lease and at control sites. Benthic survey components included benthic biota (infauna and 

bacteria/algal mat identification), redox potential and sulphide concentration measurement, stable 

isotope determination, sediment core descriptions and particle size analysis. Although not a specific 

licence requirement, comparisons were made with the July 2017 baseline survey, where applicable, 

to provide an indication of potential changes in seabed condition.  

Results 

Benthic fauna 

A very high faunal diversity was recorded, with a total of 9618 individuals from 134 families 

identified across 33 samples. Faunal communities were dominated by polychaetes and crustaceans. 

Polychaetes accounted for 48.9% of individuals and 22.4 % of families identified. Crustaceans 

accounted for 41.0% of all individuals counted and were also the most diverse group, comprising 

42.5% of families identified. Molluscs were a relatively minor component of the fauna in terms of 

abundance (5.9% of individuals), but they made an important contribution to overall diversity (26.9% 

of families). Abundance and diversity of the ‘other’ category (comprising anthozoans, echinoderms, 
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nemerteans, platyhelminths, chaetognaths and sipunculids) was low (4.2% of individuals; 8.2% of 

families). 

Multivariate analyses showed very little variation between July 2017 and March 2018 surveys. Based 

on pooled data across triplicates, the majority of sites grouped together at the 50% community 

similarity level (based on cluster analysis). Sites 5 and 10 separated out from the main grouping of 

sites in both survey events. Site 4 showed some separation from the main grouping of sites in July 

2017, but fell within the main grouping in March 2018. Overall, the combined multivariate analyses 

were indicative of consistent benthic community structure over time.  

Comparison of the July 2017 baseline and March 2018 surveys showed no evidence of organic 

enrichment based on the benthic faunal analyses. This conclusion was based on the following: (a) 

the nutrient indicator taxa Capitella sp. was absent in the 2017 and 2018 surveys; (b) patterns of 

infauna abundance and diversity were comparable between surveys; (c) no evidence of change in 

benthic infauna community structure between surveys; and (d) where particular taxa changed in 

abundance between surveys, changes were also evident at control sites.  

Redox and sulphide analysis 

Sediment redox values at 30 mm sediment depth averaged 213 mV and were well above 100 mV at 

each site. The observed high redox values at compliance and control sites were indicative of well 

oxygenated sediments. Redox potential measured during March 2018 was very similar to 

measurements made during the July 2017 baseline survey. 

Sulphide concentration in sediments was typically low across most survey sites in March 2018, 

averaging 31.0 µM across all cores. Sulphide concentrations measured in March 2018 (31.0 µM) 

were slightly higher than measured during the July 2017 baseline survey (11.4 µM). Although 

concentrations were higher in 2018, the pattern of sulphide concentrations tended to align between 

surveys, with relatively high concentrations at site 4, 5 and 6 in both surveys. While sulphide 

concentrations were higher in March 2018, sulphide levels were higher at both control and 

compliance sites and below levels expected for organically enriched sediments. 

Stable isotopes 

Mean CN ratio for compliance and control sites in March 2018 ranged between 5.0 and 9.7. The 

relationship between 13C and 15N showed values clustering in the region of -21 to -23 13C and 4 

to 12 15N. These stable isotope values were indicative of material with marine origin, typified by 

relatively high 13C and 15N mean values (13C =-22.08%; 15N = 7.94%). Similar values indicative of 

material with a marine origin were recorded for the D’Entrecasteaux Channel in 2009 and 2013 
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surveys (13C =-22.59%; 15N = 7.81%; Aquenal 2017). Overall, there was no strong pattern in relation 

to compliance and control sites and the data provides a basis for monitoring potential future 

changes in organic inputs in the vicinity of the lease area. 

 

 

 


