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Coral Reef Sample Site 1 & 2: Crawford Bay 
 

                                           
     a)                         b) 

         
c)           d) 

         
e)           f) 

 
Figure E13:  Photographs of coral and coral reef inhabitants at the Crawford Bay coral reef sites taken on 12th 

December 2006. 
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1. Introduction 
 
1.1. Background 
 
Maxima Pearling Company Pty Ltd (MPC) are well known 
for their pearling operation along the Western Australian 
coastline as far north as Cone Bay, Yampi Sound. Currently 
MPC, in conjunction with Maxima Fish Farms (MFF), are 
also operating a Barramundi aquaculture venture in Cone 
Bay, Yampi Sound and believe that there is scope for the 
addition of other and expansion of existing aquaculture 
business in the area using the existing island-based 
infrastructure.  
 
In 2005, a variation to increase the total production of 
aquaculture licence 1465 to 150T per annum was granted 
by the Department of Fisheries, WA (DoF). A condition 
stipulated by the WA Environmental Protection Authority 
(EPA) of that variation was to develop a formal 
Environmental Monitoring and Management Program 
(EMMP) to ensure best practice. This EMMP was originally 
approved and implemented in February 2006. 
 
The scope and content of the EMMP was developed 
utilising results from previous studies conducted by Brown 
and Root during the period January to March 2000 in Cone 
Bay to determine spatial and temporal distributions of 
nutrients, total suspended solids and phytoplankton levels 
in seawater. Brown and Root also undertook hydrodynamic 
modelling of the bay to determine circulatory patterns and 
flushing rates.  
 
As the EMMP was developed to study the potential 
environmental impact of sea cage culture, other parameters 
than those analysed in the Brown and Root study were 
incorporated into the program. Thus, in addition to water 
quality, the benthic (sediment) substrate, benthic infaunal 
assemblages, fringing mangrove and coral reef 
communities and marine biota will be monitored in an 
ongoing study. This will aid regulation and management of 
the system to prevent irreversible loss of ecosystem 
attributes. 
 
The data collected prior to and since the implementation of 
the EMMP has enabled the development of the 
management strategies to ensure minimal environmental 
impact. Using this data, a solid baseline dataset has been 
formed from which the ongoing operations monitoring 
program can be continuously compared to for the 
sustainable management of the environment and the 
proposed fish farm. 
 
 
 
 
 

1.2. Study Site 
 
Maxima Pearling Company Pty Ltd operates a pearl farm 
and Barramundi aquaculture operation in Cone Bay, which 
is located 215 km NNE of Broome (123˚ 34’ E, 16˚ 28’ S) in 
the north-west of Western Australia.  The bay is 
approximately 20 km long and 6.5 km wide near its west-
facing opening and is fringed by granite cliffs on both sides.  
The eastern end of Cone Bay is divided into two “arms”, 
both with shores characterised by rocky cliffs and tidal 
mangrove creeks (Brown and Root, 2000). 
 
The northern side of Cone Bay is characterised by a deep 
channel (approximately 30 m depth at low tide), while the 
remainder of the bay is between 3 m and 15 m deep, 
depending on tidal conditions. Several reefs and rock 
outcrops are exposed throughout the bay during low spring 
tides. The Razor Islands and Turtle Island are also major 
features of the bay.  
 
Tidal range at Yampi Sound is around 10 metres during 
spring tide, but less than 3 metres during neaps. Tidal 
range is somewhat less in Cone Bay at approximately 8 
metres during spring tides (Brown and Root, 2000). 
 
The aquaculture licence site is demonstrated in Figure F1 
by boundary coordinates A, B, C and D. 
 
1.3. Selection of Sample Sites  
 
The hydrodynamic modelling information extracted from the 
Brown and Root Report, 2000 was utilised in selection of 
sampling sites for the Cone Bay EMMP to ensure that any 
environmental impact was captured within the zone of 
influence (directly east or west of the cages).  
 
Reference sites were chosen that were representative of 
the cage sites in relation to depth, tidal flow and the 
proximity to potential land run off but at a distance and 
direction that would not be influenced by the sea cage 
operation. This will enable assessment of site and seasonal 
variation. As a result the original reference sites selected for 
the Cone Bay EMMP were located west and north of the 
cage sites in addition to a site located in Crawford Bay 
(Figure F2).  
 
As a result of a proposed aquaculture licence operating in 
Crawford Bay, a new reference site was selected to replace 
the original Crawford Bay reference site which will become 
a sample site upon the inception of the Crawford Bay 
Aquaculture Licence operations. The new reference site is 
located in Gerald Bay, the adjacent bay to the north of 
Cone Bay and is demonstrated in Figure F2.  
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Boundary Corner Coordinates: Datum GDA94 (approximates WGS84): 
 
Point       Latitude     Longitude 
 
A     16˚ 28.0238′S   123˚ 29.2597′E 
B     16˚ 29.7783′S   123˚ 32.7484′E 
C     16˚ 30.2572′S   123˚ 32.4888′E 
D     16˚ 28.5037′S   123˚ 29.0001′E 

 

Figure F1: Cone Bay Aquaculture Licence No. 1465 Site. Area = 699.41 Hectares. 

 

 



 
Public Environmental Review                                                                                                                                    Maxima Pearling Company Pty Ltd 
Cone Bay 1000T Barramundi Production Proposal 
 
 

1 
  2 
   3 

6 

5 

4

7

 
 
Sites: 
 
 
 
1 Cage Site #1 
 
2 Cage Site #2 
 
3 Cage Site #3 
 
4 South East Pearl 

Lease 
 
5 SW Cone Bay 
 
6 Crawford Bay  
 
7 Gerald Bay (new) 

Figure F2: Location of Sample Sites for the Cone Bay EMMP. Site 6 will become a sample site for the Crawford Bay Aquaculture licence at the onset of the proposed 
aquaculture application. Site 7 is the new reference site to replace Site 6. 
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2. Water Quality Management 
 
EPA Objective: 
To ensure that emissions do not adversely affect 
environment values or the health, welfare and amenity of 
people and land uses by meeting statutory requirements 
and acceptable standards. 
 
MPC Objectives: 
 To maintain water quality so that current and future 

aquaculture activities are not compromised. 
 To obtain a long term pattern of natural water quality 

variability 
 
2.1. Methodology 
 
Water samples are collected, using a submersible pump 
that is lowered to a depth of three metres in the water 
column. The entire system is flushed for approximately one 
minute before sampling commences.  Field sampling is 
completed within a three hour period. At each station, five 
litres of unfiltered seawater is decanted into polyethylene 
storage containers and stored on ice in the dark until return 
to the laboratory. Samples are then processed immediately 
on return to the laboratory or as soon as possible after 
collection. 
 
All samples are stored on ice in the dark in new 
polyethylene sample bottles, and frozen prior to dispatch to 
the analytical laboratory. Samples are air-freighted to Perth 
in insulated containers to ensure that samples remain 
frozen during transport and they are generally analysed 
within two weeks from collection. 
 
It was assumed in the Brown and Root study that the water 
body is well mixed because of considerable tidal 
movements and considerable level of mixing with oceanic 
water. These assumptions were confirmed by means of 

water column profiling of dissolved oxygen, pH, 
temperature and salinity as a part of the Brown and Root 
study conducted. As a result water samples are collected at 
a depth of three metres. 
 
Water samples are collected on a six weekly basis at each 
of the six/seven stations listed in Table F1. Two five litre 
samples will be collected from each station approximately 
ten metres from the other to identify if spatial variation 
occurs and to reduce the probability of error. 
 
The three cage sampling sites are in close proximity to the 
cages (less than 2 metres) to minimise mixing and/or 
dilution effect and to allow the detection of environmental 
impact if it occurs. Samples will be collected on the western 
side of the cages.  

 
2.2. Phytoplankton (Chlorophyll-a) 
 
Chlorophyll-a levels are determined after filtering 2L of 
seawater over a glass fibre filter (Whatmann GF/C) using a 
filter tower with a vacuum pump. The filter paper is wrapped 
in aluminium foil and frozen until dispatch.  
 
Chlorophyll-a is determined in the laboratory, according to 
standard analytical techniques by acetone extraction, and 
determined spectrophotometrically by the trichromatic 
method (Brown and Root, 2001). Analysis of Chlorophyll-a 
is used to assess micro-algal biomass, as it is a 
photosynthetic pigment that occurs in phytoplankton (Butler, 
unpublished report). Chlorophyll-a in the water column is an 
early warning measure of phytoplankton response to 
increased nutrient availability and as a result is a good 
indicator for environmental quality guidelines (EQGs) (Sim 
et al. 2004).  

 
Table F1 - Cone Bay sampling sites 

Station Location Longitude Latitude Depth (m) 

1 Cage Site #1 123˚31.827΄E 16˚ 29.638΄S 10.3 

2 Cage Site #2 123˚31.772΄E 16˚ 29.366΄S 10.1 

3 Cage Site #3 123˚31.614΄E 16˚ 29.387΄S 10.1 

4 SE Pearl Lease 123˚33.9136΄E 16˚ 28.6580΄S 8.6 

5 CB SW Entrance 123˚29.025΄E 16˚ 28.327΄S 9.8 

6 Crawford Bay 123˚28.098΄E 16˚ 29.029΄S 10.5 

7 Gerald Bay 123˚ 32.481΄E 16˚ 24.801΄S 11.5 
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2.3. Total Suspended Solids 
 
Total Suspended Solids (TSS) are determined after filtering 
a known volume of seawater (normally 2L) over a pre-
weighed glass fibre filter (Whatmann GF/C – 1.2µm) on 
return to the laboratory, using a filter tower with a vacuum 
pump. The filter paper is wrapped in aluminium foil and 
frozen until analysis for TSS. TSS is determined from the 
increase in dry weight of glass fibre filters, after filtering the 
water sample. Filters are pre-weighed individually. TSS 
provides an early warning indicator of organic enrichment 
and is therefore also used as an EQG (Sim et al. 2004). 
 
2.4. Nutrients 
 
Nutrient levels to date have been analysed as a part of the 
Brown and Root study and also from the original Cone Bay 
EMMP. The sampling stations will consist of three cage 
sites (cage site #1, cage site #2 and cage site #3) and three 
reference sites (S.E. Pearl Lease, S.W. Cone Bay, 
Crawford Bay/Gerald Bay) and will occur on a six weekly 

basis during a neap tide. Both Total Phosphorus (TP) and 
Total Nitrogen (TN) are determined on unfiltered seawater. 
All samples are stored on ice in new 125mL polyethylene 
sample bottles, and frozen prior to dispatch to a NATA 
registered laboratory. Both TN and TP are tested as 
indicators of the health of water bodies and its ability to 
support a cyano-bacterial and chlorophyte bloom.   
 
2.5. Physico-chemical parameters 
 
Dissolved Oxygen (DO), pH, temperature and salinity are 
recorded at each of the stations on a 6 weekly basis. 
Measurements are by means of a Hydrolab® Multiprobe 
and an OxyGuard Gamma® Probe, which are lowered to a 
depth of three metres via the cord. Turbidity (water clarity) 
is also measured at the same time utilising a Secchi disc to 
the nearest 0.5 metre interval. 
 
Table F2 demonstrates the water quality parameters that 
will be measured and other relevant information. 
 

 
 
 
 

Table F2 - List of water analysis parameters 
Analytical parameter Volume/Treatment Detection Limit 

 
Water quality parameters   

Total Suspended Solids (TSS) Gravimetric  (2 L) - 

Phytoplankton (Chlorophyll-a) Filtrate (2 L) <0.1 µg L-1 

Total Phosphorus (TP) 125 cm3 (Unfiltered) <5 µg P L-1 

Total Nitrogen (TN) 125 cm3 (Unfiltered) <50 µg P L-1 

Physico-chemical parameters (in situ)   

pH Hydrolab probe <0.05 

Dissolved Oxygen (DO) OxyGuard probe 0.01 mg/L 

Salinity  Hydrolab probe 0.1 %o 

Temperature OxyGuard probe 0.01°C 

Turbidity Secchi disc 
 

- 
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3. Benthic Quality Management 
 
EPA Objective: 
To maintain the integrity, ecological functions and 
environmental values of the seabed and coast. 
 
MPC Objectives: 
 To maintain benthic quality so that current and future 

aquaculture activities are not compromised, 
 To ensure no permanent impacts occur to the benthic 

substrate, 
 To obtain a long term pattern of benthic substrate 

quality and effective benthic monitoring procedure, and  
 To determine and monitor benthic infaunal 

assemblages. 
 
3.1. Methodology 
 
Benthic samples will be collected for analysis using a core 
sampler at 3 cage sites (cage site #1, #2 and #3) and 3 
reference sites (S.E. Pearl Lease, S.W. Cone Bay, 
Crawford Bay/Gerald Bay), once every 3 months.  
 
A total of five core sub samples will be collected and 
combined to form one sample. As sampling is conducted by 
boat, sub-station sampling will be undertaken in a random 
fashion within the ‘area’ designated by the GPS point for 
each site.   
 
All samples will be analysed for Total Nitrogen (TN), Total 
Phosphorous (TP), Total Kjeldahl Nitrogen (TKN), Loss on 
Ignition (LOI) and Red-Ox Potential (Redox). Samples will 
be stored in a dark container on ice and frozen prior to 
dispatch. 
 
Where benthic samples are collected at the same sites as 
water samples, they will be collected after the water 
samples to avoid water contamination. 
 
The following procedure has been extracted from the 
Environmental Protection Authority Report 21, January 
2005 “Manual of Standard Operating Procedures” (SOP) 
and modified to better suit the dynamics of the region. The 
procedure is as follows: 
 

• The “SOP” recommends that divers collect 
sediment samples but as this is not always 
practical samples will be collected from a boat 
utilising a Wildco core sampler. 

• As recommended in the “SOP” a total of five 
sediment cores will be taken from within an 
approximate 1x1 m quadrant to make up one 
sample. As this is conducted from a boat the 

sampling will be random. 
• Four replicate samples will be taken from cage 

sites and three replicate samples will be collected 
from all other sampling stations. 

• All replicate samples for each station or sub 
station will be analysed separately to obtain an 
understanding of within-site variability. 

 
3.2. Spatial Arrangement of Core Sampling 
 
Benthic samples will be collected for analysis at 3 cage 
sites (cage site #1, #2 and #3) and 3 reference sites (S.E. 
Pearl Lease, S.W. Cone Bay, Crawford Bay/Gerald Bay). At 
each cage site, samples will be collected adjacent to the 
cage (0 metres), 50 metres west of the cage site and 200 
metres west of the cage site to determine any 
environmental impact within the predicted zone of influence.  
 
Four replicate samples will be collected at the cage site at 
the North, South, East and West boundary of the cage and 
three replicate samples will be collected from all other sites 
12 metres apart in a triangular configuration to account for 
intra-site variability (Table F3). Site selection was 
determined as for the water quality sampling sites.  
 
Table F4 demonstrates the benthic parameters that will be 
collected and analysed on a three monthly basis. 
 
3.3. Nutrients  
 
Total Nitrogen 
TN is the sum of all nitrogen and measures Total Kjeldahl 
Nitrogen, nitrite and nitrate both organic and inorganic 
bound.  
 
Total Kjeldahl Nitrogen (TKN) 
TKN is the sum of the organic nitrogen and ammonium 
components. The organic nitrogen is derived from amino 
acids and proteins such as urea and uric acid. It is 
important to measure TKN as the ammonium components 
are toxic to fish and other aquatic life. 
 
Total Phosphorous (TP) 
TP is a measure of all the various forms of dissolved and 
particulate phosphorous. In excess it can cause algal 
blooms, which in turn reduce the levels of dissolved oxygen 
available to aquatic life. 
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Table F3 – Location of stations and substations and sample numbers for each. 

Station Location Substation Location Sample # Spatial Distance 

1-1 0 metres 4 N, S, E & W 
1-2 50m west 3 12m 

1 Cage Site #1 

1-3 200m west 3 12m 
2-1 0 metres 4 12m N, S, E & W 
2-2 50m west 3 12m 

2 Cage Site #2 

2-3 200m west 3 12m 
3-1 0 metres 4 12m N, S, E & W 
3-2 50m west 3 12m 

3 Cage Site #3 

3-3 200m west 3 12m 
4 SE Pearl Lease - - 3 12m 

5 SW Cone Bay  - - 3 12m 
6 Crawford Bay - - 3 12m 

7 Gerald Bay - - 3 12m 

 
 
 
 
 
 
 
 
 

Table F4 – Benthic Quality Parameters 
Station Location TN 

 
TP TKN LOI Redox 

 
Infauna 

  3 monthly  6 monthly 
1 Cage site #1 X X X X X X 
2 Cage Site #2 X X X X X  
3 Cage Site #3 X X X X X  
4 SE Pearl Lease X X X X X X 
5 SW Cone Bay X X X X X  
6 Crawford Bay  X X X X X X 

7 Gerald Bay X X X X X X 
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Particulate Organic Matter (Loss on Ignition - LOI) 
Particulate Organic Matter content in a sediment sample is 
determined by measuring weight loss in samples after 
burning at selected temperatures, which has to date been 
conducted at 550˚C. Elevated levels of organic matter in 
sediments are an indicator of the potential for sediment 
anaerobia to develop (Sim et al. 2004). 
 
Redox Potential 
The redox potential is driven by the dissolved oxygen 
concentration and the presence of organic matter. The 
decomposition of organic matter utilises dissolved oxygen 
and lowers redox potential (Schlesinger, unpublished). The 
laboratory analyses redox potential on a 1:5 ratio as 
received sample to deionised water extract. At the time of 
sampling, care will be taken to ensure that samples have 
limited contact with air to reduce bias or error of the results. 
 
3.4. Benthic Infauna 
 
To determine the diversity and abundance of the benthic 
macro-invertebrate composition to Family level an 
additional 500mL sample will be collected and placed into a 
separate container to the standard benthic samples.  
 
Samples will be collected using a benthic grab, preserved in 
10% formalin seawater solution, refrigerated and 
dispatched to a NATA registered laboratory where they are 
then sieved, stained, sorted and identified to family level 
once received.   
 
Samples will be collected at 6 monthly intervals to 
investigate the differences in assemblages due to seasonal 
variations but direct comparisons between samples 
collected from different seasons will be avoided. Instead the 
characteristics of benthic assemblages will be investigated 
annually during the same season (same month each year) 
to better evaluate the impact of sea cage culture. 
 
Four sampling sites will be investigated (Sea Cage #1, S.E. 
Pearl Lease, Crawford Bay and Gerald Bay) and 3 samples 
will be collected from each site. The coefficient variation will 
be calculated and if it is greater than 100% the number of 
samples collected from each site will be increased to 5. 
 
Samples have already been collected from 4 sites and 
results are presented in the Cone Bay EMMP - results and 
analysis document. 
 
3.5. Waste Feed Management 
 
Effective management of potential waste feed impacts to 
marine biota will be conducted by undertaking the following 
procedures: 
• Feeding will be managed through the use of feed 

tables and tide tables, 
• Video monitoring during feeding to enable the ‘fine-

tuning’ or adjustment of feed rates to minimise waste 
feed, 

• Feeding will be conducted where possible around the 
tidal conditions in order to minimise the amount of 
pellets ‘swept’ out of the cages by tidal movement, 

• All feed information will be recorded to enable regular 
review of feed rates and FCRs and to allow the 
calculation of  feed rates for future implementation of 
an automated feeding system, and  

• The utilisation of high quality manufactured feed pellets 
that allow the FCRs to be kept at a minimum. 

 
3.6. Fallowing Program 
 
In order to ensure the benthic substrate does not suffer 
permanent or irreparable damage a fallowing program has 
been developed and is given below: 
 
• Cage positions will be left empty after each production 

cycle and allowed enough time for the sediments to 
recover to normal state or as near as possible. 

• A fallowing period of 3-6 months will be scheduled 
before stock is reintroduced into the sea cage. 

• Ongoing monitoring of the fallowed areas will be 
maintained to determine extent of rehabilitation. 

• Regular reviews of monitoring results for fallowed 
areas will be undertaken to determine if fallowing time 
requires extension or reduction. 

• Cages will also be fallowed if other monitoring 
parameters exceed their trigger values at which point 
no reintroduction of stock will be undertaken until such 
time that the levels fall within the EQC again and 
remained at those levels for a minimum period of 3 
months. 

• Continued monitoring, analysis and review of the 
fallowing program will occur in order to assess the 
extent and regularity of the program or whether the 
fallowing program is required at all.   
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4. Mangrove System Management 
 
EPA Objective: 
To maintain the abundance, diversity, geographic 
distribution and productivity of flora at species and 
ecosystem levels through the avoidance or management of 
adverse impacts and improvement in knowledge. 
 
MPC Objectives: 
 To ensure there is no loss of function to the 

surrounding mangrove communities, 
 To ensure there is no loss of size of the surrounding 

mangrove communities, and  
 To ensure there is no unnatural deterioration in health 

of the surrounding mangrove communities. 
 
Two mangrove communities in Cone Bay have been 
selected as a part of the original EMMP. These sites were 
selected due to their proximity to the proposed lease area 
and because they are considered the most likely to be 
impacted by the Barramundi Farm.  
 
When site selection was being conducted it was noted that 
the mangrove areas would be very difficult to reach during 
low tides due to the large mud flats that were exposed in 
each embayment. This associated with the risk of crocodile 
interactions and staff safety issues led to the decision to 
conduct all records of the mangrove communities at mid to 
high tides. As a consequence, in order to move the boat 
close enough for the close-up photographic records the 
mangroves were partially submerged.   

 
At each site, two positions were chosen to photographically 
record the communities. One position was close to 
mangroves, focusing on a few trees and the other position 
was from a distance, focusing on the community as a 
whole. Both positions have provided a ‘pre-proposal’ status 
of each community and will enable comparisons of health 
and status over time as a part of the ongoing EMMP.  
 
At both positions in each sampling site, the GPS points 
have been recorded and a series of photographs are taken 
to provide visual comparison at a later date. General visual 
observations of the health of the communities are also 
recorded. This included comments on the number of dead 
trees, faunal observations and where possible, species 
identification. 
 
The sites will be monitored twice yearly, once at the end of 
the wet season (April/May) and once at the end of the dry 
(October/November). At the time of monitoring general 
comments about the health of the mangrove community will 
be recorded, where possible the species identified and 
photographs taken for future reference and to estimate 
growth or recession of the mangrove system. 
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5. Coral Reef System Management 
 
EPA Objective: 
To maintain the abundance, diversity, geographic 
distribution and productivity of flora at species and 
ecosystem levels through the avoidance or management of 
adverse impacts and improvement in knowledge. 
 
MPC Objectives: 
 To ensure there is no loss of function to the 

surrounding coral reef communities, 
 To ensure there is no loss of size of the surrounding 

coral reef communities, and  
 To ensure there is no unnatural deterioration in health 

of the surrounding coral reef communities. 
 
 
One coral reef community in Cone Bay has been selected 
as a part of the EMMP. The site was selected as it is the 
only known and/or observed coral reef area in Cone Bay.  
 
The site will be monitored on a six monthly basis to detect 
any unacceptable impacts arising from the outputs of the 
sea cages. Comparisons over time will enable detection of 
any changes and if required further monitoring will allow the 
source of the changes to be determined.  
 
Site selection was conducted during a neap tide in an 
attempt to minimise the danger to the diver when collecting 
the baseline data. The risks associated with diving in the 
King Sound (including Cone Bay and surrounding areas) 
are many and are not eliminated during a neap tide, only 
reduced.  
 

These risks include strong current flow and high turbidity 
with low visibility making it very difficult for the diver to see 
or stay stationary in order to photograph an area. The 
presence of crocodiles and sharks in the area also increase 
with increasing turbidity and current flow as these predators 
are more likely to attack in these conditions using the cover 
provided to surprise their prey.   
 
All future coral reef assessments will be undertaken during 
a neap tide and as accurately as possible the same area 
will be photographed. It was obvious from statements from 
the diver and the photos provided for the EMMP that the 
turbidity and high current flow of the areas make it very 
difficult to photograph the same ‘quadrant’.   
 
As a result, future comparisons will need to be made on 
‘general health’ observations obtained from both the 
photographs and the diver’s comments. The same diver will 
be conducting the sampling to ensure as much continuity as 
possible. 
 
At each sampling site, a GPS point was still taken to enable 
the return to as close as possible that same position.  
Landmarks were taken as they provide a far easier method 
of finding the general position, after which the GPS point 
enables further accuracy. General observations of the reef 
area were recorded along with any biota observed.            
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6. Marine Biota Management 
 
 
EPA Objective: 
To maintain the abundance, diversity, geographic 
distribution and productivity of fauna at species and 
ecosystem levels through the avoidance or management of 
adverse impacts and improvement in knowledge. 
 
MPC Objectives: 
 To minimise waste feed, 
 To avoid entanglements of marine fauna, 
 To minimise the attraction of marine fauna, including 

predators, 
 
Observational notes are collected on a daily basis at the 
time of feeding at each cage. The notes will detail the 
species and approximate number of any visible mammals, 
birds, reptiles and/or fish fauna in close proximity to the sea 
cages (<200m). Comments on behaviour will be 
incorporated if considered different to normal behaviour. 
 
All staff will be adequately trained in boat handling skills 
and educated in safe working practices on the water. All 
staff will be required to abide by the Code of Conduct 
addressed in the Standard Operating Procedures Manual 
(SOP) 
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7. Management Plan 
 
7.1. Data Collation 
 
The monitoring data needs to be collated and analysed in a 
manner in which it can be utilised as an interpretive 
management tool at an operational level. It also needs to be 
presented to licencing bodies such as the Department of 
Environment and Conservation (DEC) for assessment on 
an annual basis.  
 
In addition to the environmental data collected, daily 
records are maintained as a part of the Maxima Fish Farms 
Standard Operating Procedures (SOP), to enable the 
standing biomass and feed rate to be estimated for each 
sampling period. This information will assist management in 
its assessment of the operation in relation to environmental 
impact as a ratio to the size of the operation or production 
levels and will assist in future projections of carrying 
capacity within the region. 
 
 
7.2. Water and Benthic Quality 
 
The management plan for water and benthic quality will 
incorporate the same environmental quality criteria (EQC) 
and trigger values. The EQC and trigger values have been 
developed using a percentile based calculation that is 
explained in detail in the following sections.  
 

7.2.1. Environmental Quality Criteria and Trigger 
Values  

 
Environmental quality guidelines (EQG), environmental 
quality standards (EQS) and environmental quality criteria 
(EQC) need to be established to enable management to 
make informed decisions regarding the sea cage culture 
operation.  
 
Use of specific numerical guidelines from Guideline No. 4 is 
not appropriate due to the dynamics of the region. As a 
result, previous data from the EMMP and suitable reference 
sites will be utilised to ensure any measurable impact is site 
specific and that natural or seasonal variation is taken into 
consideration.  
 
This is achieved by determining whether the monitoring 
data from cage sites fall within an acceptable range of 
values determined from appropriate reference sites (Sims 
et al. 2004). This type of analysis is known as a percentile 
based approach. 
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The percentiles calculated from reference site data are the 
EQC and the monitoring data obtained from the cage sites 
are compared against the percentile based EQC (Sims et 
al. 2004). In relation to the Cone Bay sea cage operation, 

the median of each sample site must lie between the 20th 
and 80th percentile of natural distribution for a biological 
parameter at the reference site (Report No. SWQ 6).  
 
The median and percentile are described in the report as 
follows: 
                                                                                                  

• A median is the middle value of a sequence of 
numbers. Half the values are numerically smaller 
and half are numerically larger (also known as 
the 50th percentile); and 

• A percentile is the division of a frequency 
distribution of data into one hundredths. The pth 

percentile of a distribution of data is the value 
that is greater than or equal to the p% of all 
values of the distribution. For example, the 80th 
percentile is greater than or equal to 80% of all 
values or 80% of all values are less than or equal 
to the 80th percentile. 

 
If the values from the sample sites on any given sampling 
date exceed the EQC (ie fall below the 20th percentile or are 
higher than the 80th percentile), then a response by 
management will be triggered 
 
Figure I3 demonstrates the fundamental basis of the above 
explanation in a less complicated manner. Simply put, the 
trigger values are A &/or B. Thus the sample site values 
must remain between A & B for any given sampling date. If 
a value exceeds either A or B (ie falls below A or is higher 
than B), then the trigger values have been exceeded and a 
management response will be put into action. 
 
The 20th and 80th percentiles are calculated using a formula 
that utilises a weighted ranking of the reference values to 
more accurately determine the correct percentiles. This 
formula has been taken from the online statistics website: 
  http://onlinestatbook.com/index.html  
For a more detailed explanation of the statistical process 
refer to the above website address. 
 
A number of EQCs have been developed for the Cone Bay 
EMMP as a result of previous results, however due to the 
seasonal variability of the region (as the results have 
shown) the percentile based calculation will be determined 
from the reference sites and compared to the median of the 
cage sites on each sampling date. Thus the EQC are also 
variable with seasons. If these criteria are exceeded a 
response by management will be triggered.   
 
 

 

http://onlinestatbook.com/index.html
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Figure F3:  Diagrammatic representation of the percentile based calculation and trigger values. The normal distribution of reference site values 

enables the 20th and 80th percentiles to be determined. The median value of the sample sites can then be compared to these to 
determine if the environmental quality objective is being met. 

 
 

7.2.2. Management Responses 
 
A management response is an action that is automatically 
implemented if a trigger value is exceeded. Management 
responses are incorporated into the EMMP and are 
continually reviewed as a part of the EMS to ensure best 
practice is being maintained.  
 
If a trigger value for any water or benthic quality parameter 
is exceeded, the immediate response will be to undertake a 
repeated assessment to confirm that the criteria have in fact 
been exceeded.  
 
If the second analysis shows a result that falls between the 
20th and 80th percentile (ie A & B in Figure I3) then sampling 
will return to the original schedule and methodology. 
 
If the second analysis confirms that an EQC has been 
exceeded then MPC would immediately implement any or 
all of the following management actions as deemed 
appropriate: 
 

• Notification of all relevant licencing bodies including: 
o Department of Environment and 

Conservation 
o Department of Fisheries, WA; 

• An increase in monitoring periodicity; 
• A reduction in feed rate; 
• A reduction of stocking biomass within the sea cage 

system;  

• Relocation of sea cages; 
• Continued monitoring of impacted areas to ascertain 

the recovery rate; and  
• A reduction in the number of sea cages operating at 

the site. 
 
MPC would continue to monitor all parameters to establish 
the carrying capacity of the site and to monitor the recovery 
rate.  
 
7.3. Mangrove and Coral Reef Systems 
 
Effective management of all BPPHs surrounding the 
proposal will be accomplished by the following 
management strategies: 
 
• Steel mesh nets and mooring system ensuring strong 

resilient infrastructure, 
• All anchors and mooring components will be set a 

minimum of 100 metres from any BPPH, 
• Sea cage mooring systems will be positioned within the 

proposed site in accordance with the findings of the 
hydrodynamic study to avoid particulate settlement and 
deposition outside the licence boundaries, 

• Development of a fallowing plan. 
• Ongoing monitoring of benthic sediment quality 

beneath the sea cages. 
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7.3.1. Trigger Values 
 
As the mangrove and coral reef areas are monitored using 
photographic archives and visual observations of health, 
function and size, the trigger values that have been 
determined are based on the reduction in any of the above 
values and specifically include: 
 
• A large increase in mortality of individuals within the 

community, 
• An obvious reduction in community size and/or 

function, 
• Large increases in epiphytic growth on root systems of 

the mangroves (when observed at low tide) or algal 
growth on corals, 

• Any significant changes such as coral bleaching, algal 
blooms or distinct loss of health to the community 

 
7.3.2. Management Response 

 
If any of the above trigger values are exceeded the 
management response would be to undertake the same 
actions described for Water and Benthic Quality with 
monitoring periodicity increased to 3 monthly. 
 
7.4. Marine Biota  
 
Effective management of potential waste feed impacts to 
and attraction of marine biota and marine fauna 
entanglements will be ensured by undertaking the following 
procedures: 
 
• Feeding will be managed through the use of feed 

tables and tide tables and video monitoring to minimise 
waste feed, 

• Feeding will be conducted, where possible, around 
tidal conditions in order to minimise the amount of 
pellets ‘swept’ out of the cages by tidal movement, 

• The utilisation of high quality manufactured feed pellets 
that allow the FCRs to be kept at a minimum. 

• Proven predator-proof steel mesh nets utilised,  
• Equipment requirements kept to a minimum, 
• No loose ropes on mooring lines or sea cages, 
• Bird exclusion nets constructed of heavy gauge 

polyethylene or nylon and a small mesh size will be 
installed on each cage, 

• Bird exclusion nets to be pulled taut over the tops of 
the cages, 

• Regular routine inspection of nets and mooring 
equipment and a strict maintenance and replacement 
program will be undertaken in accordance with the 
SOP, 

• Any damaged equipment will be immediately repaired 
or replaced in accordance with the maintenance 
program, and  

• All staff adequately trained and educated in correct 
boating procedures and code of conduct. 

 
7.4.1. Trigger values 

 
The trigger values determined for the management of biota 
include: 
 
• Increase in amount of feed passing through the sea 

cage (either through being swept away or sinking 
through the bottom of the cage), 

• An obvious increase in the amount of feed utilised, 
• Significant increase in numbers of fauna present at the 

cages,  
• Occurrence of any entanglements, and 
• Occurrence of any unexplained mortalities. 
 

7.4.2. Management Response 
 
If any of the above trigger values are exceeded the 
management actions undertaken would include: 
 
• Reduction in feed amount, 
• Reassessment of feeding strategies, 
• Closer observations of feeding behaviour using video 

monitoring and visual observations, 
• Removal and release of the entangled animal, 
• If the animal cannot be released immediately (ie 

stunned from impact etc), appropriate care and 
monitoring will be given until the animal can be 
released, 

• If handling is required, all handling will be conducted 
using appropriate and humane methods to ensure the 
safety and wellbeing of the animal and to minimise any 
further stress. 

• All mortalities will be removed and discarded of 
appropriately (burning or burying), 

• All mortalities will be investigated as to the cause of 
death and recorded as a part of the biota logging 
program and be made available to all relevant licencing 
bodies upon request, and 

• Reassessment of the skills, knowledge, training and 
experience of staff will be undertaken and if required, 
further training and education will be initiated. 
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8. Reviews, Auditing and Liaison Procedures 
 
8.1. Liaison with Regulatory Bodies 
 
Regular communication with the relevant regulatory bodies 
will be required as the licence conditions stipulate. The two 
main regulatory bodies are:  

• Department of Fisheries WA (DoF) 
• Department of Environment and Conservation 

(DEC) – formerly DoE 
 
Both these organisations are to be notified of any change in 
operations or any deviation from the conditions set out in 
the approved licence. Other organisations that may require 
notification of relevant events include: 

• WA Fish Health Laboratories, Department of 
Agriculture. 

• Department for Planning and Infrastructure (DPI) 
 

All staff are to be made aware of the licence conditions 
imposed by both DoF and DEC to ensure they are being 
met at all times. Staff who consider that any of the licence 
conditions are not being met are to notify their direct 
Supervisor and/or the Research and Development (R&D) 
Supervisor or General Manager. 
 
The Manager and/or R&D Supervisor are responsible for 
ensuring all appropriate documents are comprehensively 
completed and submitted when required to all relevant 
regulatory bodies. The Manager and/or R&D Supervisor are 
also responsible for the ongoing regular communication and 

liaison with these organisations to ensure licence conditions 
continue to be applicable to the operations.  
 
A summary of the liaison process is given in Table F5. 
 
8.2. Reviews 
 
Regular reviews of the EMMP will be undertaken in order to 
ensure environmental best practice. Timing and 
management of the reviews are the responsibility of the 
R&D Supervisor and the Manager. A summary of the 
requirements of a review of the EMMP is given in Table F5. 
 
8.3. Auditing 
 
Initially, annual auditing will be undertaken by MPC. The 
Manager and R&D Supervisor are responsible for ensuring 
that an unbiased, detailed and correct audit is completed. 
All audits will be made available to relevant regulatory 
bodies upon request.  
 
As operations progress there is the potential for external 
auditors to be utilised if the ISO14001 standards 
certification is adopted. 
 
A summary of the auditing process is given in Table F5. 
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Table I5:  Summary of the Cone Bay Environmental Monitoring and Management Procedures and Protocols 
Management 
Criteria 

 Timing/ 
Schedule 

Staff Responsible Requirements 
(ie procedures, analysis) 

Report To Trigger Values Management Actions Reviews/Auditing 

Water Quality  6 weekly 
 R&D Supervisor
 Appointed staff 

member 

 2 samples per site 
 Filtering for chl-a and TSS 

required 
 Analysed by NATA 

approved laboratory 
 Results statistically 

analysed by MPC/MFF 

If trigger values not exceeded:
 DEC annually in the form of

a report. 
 Manager – MPC/MFF 

 
If trigger values exceeded: 
 DEC immediately  
 WA Fisheries immediately 

 Within the 20th and 80th 
percentile of the distribution 
of reference site values. 

 

 Notification of all relevant licencing
bodies including: 

 An increase in monitoring periodicity; 
 A reduction in feed rate; 
 A reduction of stocking biomass within

the sea cage system;  
 Relocation of sea cages; 
 Continued monitoring of impacted areas

to ascertain the recovery rate; and  
 A reduction in the number of sea cages

operating at the site. 

Review of procedures 
annually. 
 
Audit of results annually 
(both internal and by the 
DEC). 
 
Review of procedures can 
be requested at any time if 
new technology or 
equipment is made available 

Benthic Quality Sediment 3 monthly 
 R&D Supervisor
 Appointed staff 

member 

As for Water Quality (except 
for dot point 1&2) plus 
 5 cores required per 

sample.  
 3 replicates required per 

site 

As for Water Quality 
Management 

As for Water Quality 
Management 

As for Water Quality Management 
 
Increased periodicity to 6 weekly 

As for Water Quality 
Management 

 Benthic 
Infauna 

6 monthly 
 R&D Supervisor
 Appointed staff 

member 

As for Benthic Quality plus: 
 3 “grab” samples required 

per site 
 Samples to be preserved 

in 10% Formalin solution 

As for Water Quality 
Management 

As for Water Quality 
Management 

As for Water Quality Management 
 
Increased periodicity to 3 monthly 

As for Water Quality 
Management 

Mangrove 
Communities 

 6 monthly 
 R&D Supervisor
 Appointed staff 

member 

 GPS coordinates 
recorded. 

 Photographic evidence 
and archiving required 

 General observations 
 Results analysed by 

MPC/MFF 

As for Water Quality 
Management 

• A large increases in 
mortality 

• A distinct reduction in 
community size or health, 

• Increased epiphytic growth 
on root systems 

As for Water Quality Management 
 
Increased periodicity to 3 monthly 

As for Water Quality 
Management 

Coral Reef 
Communities 

 6 monthly 
 R&D Supervisor
 Appointed staff 

member 

As for Mangrove Community 
Management 

As for Water Quality 
Management 

As for Mangrove Community 
Management 

As for Mangrove Quality Management As for Water Quality 
Management 

Marine Biota  Daily Feeding staff 

 General observations of 
species and behaviour 
recorded 

 Results analysed by 
MPC/MFF 

 Manager – MPC/MFF 
 Information needs to be 

made available to relevant 
authorities upon request. 

 

• Increase in amount of waste 
feed 

• Significant increase in No. of 
fauna present at the cages,  

• Occurrence of entanglements

• Occurrence of any 
unexplained mortalities. 

 

• Reassessment of feeding strategies and 
behaviour 

• Removal and release of the entangled 
animal. If handling required, appropriate 
practices to ensure the safety and 
wellbeing of the animal. 

• All mortalities recorded, investigated, 
removed and discarded of appropriately.  

• Reassessment of staff skills, knowledge, 
training and experience. Further training 
and education will be initiated if required. 

As for Water Quality 
Management 
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                                                                             Field Observation Form - Water Quality Monitoring       

                                  
Farm Site:                       Date:         
                                  
Instrument:                       Samplers:       
                                  

            
         Sample depth does not apply to 
readings             

Station #                

Station name 
Sample 
ID # 

Spatial 
Distance 
(m) 

Time      
HH:MM 

Depth 
Ref. Pt 
(m) 

Sample 
Depth (m) 

Tidal Diff. 
(m) & 
direction 

% 
Cloud 

Wind 
Direction 

Wind 
Speed 
(knots) 

Turbidity 
(m) 

Temp. 
(˚C) 

Salinity 
(ppt) pH 

Dissolved 
Oxygen 
(mg/L) 

Water 
sample 
volume 
(L) Comments 

1 1.2 10   3          5  

Sea Cage #1                 

2 2.2 10   3          5  

Sea Cage #2                  

3 3.2 10   3          5  

Sea Cage #3                 

4 4.2 10   3          5  

SW Cone Bay                 

5 5.2 10   3          5  

SE Pearl Lease                 

6 6.2 10   3          5  

Crawford Bay                 

7 7.2 10   3          5  

Gerald Bay                 
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Data and Analysis - Water Quality Monitoring 
Sample Details      Data and Analysis Details        

 Variable List Temp. Salinity pH DO Turbidity Chl a TSS @ 
103˚C TN TP 

Date 
Collected 

Time 
(HH:MM) Station # Sample 

# 
Depth 

Ref. (m) 
Wind 
Direction 

Limit of 
Reporting 
(LOR)      0.0002 5 0.05 0.01 

  
Station 
Name 

Spatial 
Dist. (m) 

% 
Cloud 

Wind 
Speed 
(knots) 

Sample 
Depth 

(m) 
 

Variable 
Unit      

mg/L 
 

mg/L 
 

mg/L 
 

mg/L 
 

       
Lab Method 
Code      PEI-068 PEI-003 PEI-069 PEI-070 

       
Water 
Sample Vol. 
(mL)      2,000 2,000 200 200 

  1               

                

  
Cage #1 

    average          

  2               

                

  
Cage #2 

    average          

  3               

                

  
Cage #3 

    average          

  4               

                

  

SW Cone 
Bay     average          

  5               

                

  

S.E. Pearl 
Lease     average          

  6               

                

  

Crawford 
Bay     average          

  7               

                

  
Gerald Bay 

    average          
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Field Observation From - Benthic Quality Monitoring                     

Date:           Samplers:                 
                               
Station Location Substation Location Longitude 

(East) 
Latitude 
(South) 

Number 
of 

Samples 

Sample Id Spatial 
Distance 

Sub 
sample # 

 
TN 

 
TP 

 
TKN 

 
LOI 

 
Redox 

 
Infauna 

1.1.1 12m N 5 X X X X X 
1.1.2 12m E 5 X X X X X X 
1.1.3 12m S 5 X X X X X X 

1-1 0 metres 123˚28.098´ 16˚29.029´ 4 

1.1.4 12m W 5 X X X X X X 
1.2.1 12m 5 X X X X X  
1.2.2 12m 5 X X X X X  

1-2 50m 
west 

    3 

1.2.3 12m 5 X X X X X  
1.3.1 12m 5 X X X X X  
1.3.2 12m 5 X X X X X  

1 Cage 
Site #1 

1-3 200m 
west 

    3 

1.3.3 12m 5 X X X X X  
2.1.1 12m N 5 X X X X X  
2.1.2 12m E 5 X X X X X  
2.1.3 12m S 5 X X X X X  

2-1 0 metres To be 
determined 

To be 
determined 

4 

2.1.4 12m W 5 X X X X X  
2.2.1 12m 5 X X X X X  
2.2.2 12m 5 X X X X X  

2-2 50m 
west 

    3 

2.2.3 12m 5 X X X X X  
2.3.1 12m 5 X X X X X  
2.3.2 12m 5 X X X X X  

2 Cage 
Site #2 

2-3 200m 
west 

    3 

2.3.3 12m 5 X X X X X  
3.1.1 12m N 5 X X X X X  
3.1.2 12m E 5 X X X X X  
3.1.3 12m S 5 X X X X X  

3-1 0 metres To be 
determined 

To be 
determined 

4 

3.1.4 12m W 5 X X X X X  
3.2.1 12m 5 X X X X X  
3.2.2 12m 5 X X X X X  

3-2 50m 
west 

    3 

3.2.3 12m 5 X X X X X  
3.3.1 12m 5 X X X X X  
3.3.2 12m 5 X X X X X  

3 Cage 
Site #3 

3-3 200m 
west 

    3 

3.3.3 12m 5 X X X X X  
4.1.1 12m 5 X X X X X X 
4.1.2 12m 5 X X X X X X 

4 SW 
Cone 
Bay 

- - 123˚27.760΄ 16˚28.759΄ 3 

4.1.3 12m 5 X X X X X X 
5.1.1 12m 5 X X X X X X 
5.1.2 12m 5 X X X X X X 

5 SE Pearl 
Lease  

- - 123˚33.9136 16˚28.6580 3 

5.1.3 12m 5 X X X X X X 
6.1.1 12m 5 X X X X X X 
6.1.2 12m 5 X X X X X X 

6 Gerald 
Bay 

- - 123˚26.393΄ 16˚ 30.210΄ 3 

6.1.3 12m 5 X X X X X X 
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Biota Log Sheet 
 
Date Time 

HH:MM 
Sea 
Cage # 

Common 
Name 

No. of 
each 
species 

Approx. 
Distance 
to Cage 
(m) 

Comments 
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Consultative Process and Results  
 
 
A number of groups, businesses and organisations were contacted in order to provide the details of the Cone 

Bay Aquaculture Licence Variation and allow any to forward their comments and concerns regarding the 

proposal directly to Maxima Pearling Company Pty Ltd (MPC).  These comments were then to be used to further 

develop the environmental values of the proposal, the potential impacts from the expansion to the sea cage 

operation and finally to develop appropriate management strategies for each potential impact so as to conform to 

the EPA objective set out for each impact and, where possible, satisfy those interested stakeholders with 

concerns related to the Cone Bay application. The following groups and organisations were contacted: 

 

Community Groups 

 
• Big Barras One Stop Shop 
• Broome Aviation 
• Buccaneer Sea Safaris 
• Captains Cranes 
• Derby 4x4 Marine 
• Derby Building Supplies Home T H 
• Derby Chamber of Commerce 
• Derby Shire Council 
• Derby Stock Supplies 
• Derby Visitor Centre 
• Derby Volunteer Marine Rescue Group  
• Derby Weldall 
• Elders Derby 
• Golden Eagle Airlines 
• Great Northern Enterprises 
• Gugeri GTS Engineering 
• Kimberley Waste Services 
• King Leopold Air 
• King Sound Sport Fishing  
• Larinuwar (Yaluun) Community 
• Mary Island Fishing Club 
• North West Regional Airlines 
• One Tide Charters 
• Pacific Transport – Broome  
• Reef Flights 
• Toll West – Derby 
• Unreel Adventure Safaris 
• West Kimberley Fuels 
• West Kimberley Guns & Ammo 
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Other Organisations 

 

• Australian Petroleum Production and Exploration Association Ltd 
• Aquaculture Council of WA 
• Aquaculture Development Council 
• Australia’s Northwest Tourism 
• Aztec Resources Ltd – Koolan Island 
• Broome Fishing Club – Secretary 
• Conservation Council of WA 
• Department of Agriculture – Derby 
• Department of Defence  
• Department of Environment and Conservation – Broome 
• Department of Environment and Conservation – Derby 
• Department of Environment and Conservation - Kununurra 
• Department of Environment and Conservation – Marine Conservation Branch 
• Department of Environment and Heritage 
• Department of Fisheries – Broome 
• Department of Fisheries – Perth 
• Department of Indigenous Affairs 
• Department of Industry and Resources 
• Department of Planning & Infrastructure – Broome 
• Department of Planning & Infrastructure – Fremantle 
• Environs Kimberley 
• Henry Walker Eltin Mining Ltd – Cockatoo Island 
• Kimberley Development Commission - Broome 
• Kimberley Development Commission – Derby 
• Kimberley Land Council – Broome 
• Kimberley Professional Fishermen’s Association 
• Marine and Coastal Community Network 
• Ministry for Planning 
• NORFORCE – Derby 
• Pearl Producers Association 
• Portman Limited – Cockatoo Island 
• Recfishwest 
• Recreational Fishing Advisory Committee – Chairman 
• The Great Escape Charter Company Ms K Bartle 
• Tourism Western Australia 
• WA Maritime Museum 
• West Kimberley Regional RFAC 
 

 

The availability of the Scoping Document and details on how it could be attained were advertised in the Broome 

Advertiser (1st March 2007), The Muddy Waters (1st March 2007) and the West Australian (24th February 2007). 

The notice advertised is provided over the page: 

 

Final Copy 2
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CONE BAY BARRAMUNDI 
PROPOSAL 

 
Maxima Pearling Company Pty Ltd currently 
operate a successful Barramundi aquaculture 
licence in Cone Bay, King Sound, WA and 
are now considering expanding these 
operations. This expansion will provide many 
benefits to the surrounding community and 
businesses and MPC/MFF is keen to receive 
any comments regarding this proposal.  
 
A Scoping Document that provides full 
details of the proposal has been approved by 
the EPA. Any interested parties are 
encouraged to peruse the document and 
provide comments on the proposal. Copies 
can be obtained by contacting Nikki Jack on 
the details provided below. All comments on 
the document can then be forwarded to the 
same contact details by Thursday 15th March 
2007. 
 

 Maxima Pearling Company Pty Ltd 
 PO Box 843 BROOME WA 6725 
 Ph:            08 9193 7290 
 Fax:          08 9193 7291 
 Contact:    Nikki Jack 
 Email:       njack@maximapearling.com 

 

 

mailto:flic@marineproduce.com


 

APPENDIX H 
 
 
BARRAMUNDI HEALTH MANAGEMENT AND 
EMERGENCY PLAN 
 
 
 
 
 
MAXIMA FISH FARMS PTY LTD 
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1. Overview 
 

Pathogens causing a number of serious diseases in Barramundi are already present in the native 

populations found across northern Australia.  While not harmful to humans, such diseases can 

cause significant mortality, particularly in juvenile stocks or fish in a weakened or stressed state. 

 

Disease management in Australia is therefore based on a national plan to prevent exotic diseases 

from entering the country and at farm level, by ensuring the best possible environmental 

conditions and minimisation of stress to prevent the onset of endemic diseases. 

 

Maxima Fish Farms Pty Ltd (MFF) (the operational company) operates its farms under the 

guidelines of this Barramundi - Health Management and Emergency Plan and best practice 

preventative measures such as optimal tank and equipment hygiene, fish health screening, and 

careful feeding regimes.  We also ensure compliance with the Licence Conditions stipulated by the 

Department of Fisheries, W.A..   

 

Early diagnosis and treatment of diseases are imperative in maintaining healthy fish and 

optimising survival throughout the production cycle, and is an integral part of our fish health 

strategy. 

 

In formulating this management plan MFF recognises the following document sources: 

 

• AQUAPLAN 2005 – 2010, Australia’s National Strategic Plan for Aquatic Animal Health; 

• Fish Resources Management Act 1994; 

• Fisheries Management Paper No. 159; and 

• Cone Bay Sea Cage Aquaculture Environmental Monitoring and Management Plan. 
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2. Key Elements of Fish Health Management 
 
The key objective of Barramundi health management strategies adopted by MPC/MFF is to 

maintain the health and well being of all stock as a tool for optimising production. 

 

2.1. General 
 

MFF as a company, constantly takes a pro-active approach to managing stock health by :- 

o Following Western Australia’s Translocation Protocol, and testing all fish for 

known pathogens prior to transferring new stock to the farms. 

o Ensuring all team members have a thorough understanding of “normal” fish 

behaviour, and are constantly looking for changes that might indicate the onset of 

a disease problem. 

o Regular sampling by farm staff, and screening of fish for disease by the Fish 

Health Laboratory in Perth. 

o Maintenance of the best possible environment for the stock. 

o Use of the best quality diets and maintenance of optimal feeding programs. 

o Maintenance of hygienic conditions in the nursery and of all fish farm equipment 

including boats. 

 

2.2. Nursery  
 

o Disinfection of all fish handling equipment after every use. 

o Hygienic storage of feed and equipment. 

o Maintenance of a clean working area. 

o Cleaning and disinfection of tanks every time they are emptied so that all fish are 

stocked into clean tanks. 

o Flushing tanks and cleaning screens after every meal. 

o Restricted access to nursery area. 

 

2.3. Marine Farm 
 

o Keeping all nets clear of fouling organisms. 

o Maintaining boats and feeding equipment in a clean and hygienic condition. 

o Daily monitoring and removal of all dead fish. 

o Effective protection of stock from both marine and airborne predators. 
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3. Health Management Protocols 
 
MFF has developed and implemented aquatic animal health protocols to achieve and maintain the 

best possible level of stock health on our farms. 

 

3.1. Source of Juveniles 
 
o All juvenile Barramundi will be sourced from accredited hatcheries that operate to a 

high standard of professionalism and hygiene. 

o Prior to dispatch, all stock will be screened in line with the Translocation Protocols 

described in Fisheries Management Paper No. 159. W.A.  This involves issue of a 

Fish Health Certificate by the fish health authorities in the state of origin. 

o Prior to dispatch of each batch of juveniles, the Translocation Officer at the 

Department of Fisheries will be notified and provided with a Fish Health Certificate 

from the Fish Health Laboratories in the state of origin. 

 

 

3.2. Operational Management 
 

3.2.1. Hygiene 
 

 All visitors to nursery are required to disinfect footwear in footbath prior to 

entering area. 

 All equipment is to be disinfected using a chlorine based cleaning agent, or 

anti-viral product in the event of a virus infection. 

 Moribund or dead fish are to be removed from tanks or cages immediately 

and disposed off according to licence conditions. 

 

3.2.2. Record Keeping 
 

 MFF keep accurate records of all batches of fish stocked on its farms.  These 

records include – source of fish, transfer date/s, number and size and health 

status. 

 MFF records the following information by cage or tank on a daily basis – feed 

intake, mortality by cause, water temperature, and observations. 

 Records are kept for monthly weight checks, regular fish health samples, 

stock splits or grades, and harvest number and weight. 

 Environmental records are kept as outlined in the Environmental Monitoring 

and Management Plan, which is in accordance with Department of 

Environment guidelines. 

 Recording of all fish health issues including treatments and mortality. 

 



Public Environmental Review                                                  Maxima Pearling Company Pty Ltd 
Cone Bay 1000T Barramundi Proposal 
 

Draft 1 5

 

3.2.3. Use of Chemicals 
 

 MFF plans to restrict the use of chemicals to chlorine or iodine based cleaning 

agents for disinfection of tanks, dip nets and other fish handling equipment. 

 All chemicals used will be approved for use in aquaculture and will be 

registered on the List of Aquaculture Approved Chemicals. 

 MFF takes all steps to avoid the use of antibiotics or therapeutists in its 

production.  If fish are deemed to require treatment, advice and direction will 

be sought from the WA Fish Health Laboratories or a veterinary practitioner 

experienced in fish health. 
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4. Disease 
 

 

All MFF staff are thoroughly trained to observe fish behaviour and report changes for farm 

management.  In the event that we suspect the presence of disease among any of the fish groups 

on the farm, the company will immediately notify the Chief Veterinary Officer of Western Australia, 

or his associates at the Fish Health Laboratory in Perth.  Criteria for notification are elevated 

mortality in combination with the following observations: 

 

o Single mortality incident involving a loss of greater than 5% of stock in a tank or cage. 

o Increased numbers of fish lingering near the surface at the edge of a tank or cage. 

o Fish displaying unusual swimming behaviour. 

o Increased numbers of fish with signs of external parasites or lesions. 

o Reduced feed intake and failure to thrive. 

o Unusual physical signs observed during routine sampling. 

 

 

4.1. Disease Management 
 

In the event of a suspected disease outbreak that does not require notification, MFF will 

implement the following program. 

 

o Any group of fish showing signs of disease will be identified and isolated if possible. 

o Where possible, groups suspected of containing sick fish will be fed at the end of the 

period or day to minimise the chance of spreading the disease to other groups. 

o When working with potentially diseased stock, staff will be required to wash 

themselves and their equipment prior to working with other stock. 

o Feeding will be reduced or ceased until the cause of the problem can be identified. 

o Moribund or fish showing unusual physical or behavioural symptoms will be collected, 

preserved in formol saline and sent to the Fish Health Laboratories in Perth for 

histological analysis. 

o If farm staff are unable to identify the cause of the problem, veterinary advice will be 

sought. 

o Antibiotics or therapeutists will only be used as a last resort and will be done under 

the direction of an experienced fish veterinarian. 
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4.2. Disease Emergency Response  
 

In the event of a major stock loss or outbreak of a notifiable disease, MFF will immediately: - 

 

o Implement quarantine measures by restricting access to the affected group/s. 

o Collect moribund fish or fish showing signs of disease.   Preserve in formol saline and 

send to the Fish Health Laboratory as soon as possible for histological examination.  

o Cease all feeding or stock handling operations for the affected stock. 

o Isolate the cage if necessary. 

o Prepare to medicate or treat the affected fish if advised by the CVO or an experienced 

fish veterinarian. 

o In severe cases, consider culling the affected fish to stop the spread of the pathogen 

or parasite. 

o Remove any dead fish and dispose immediately by incinerating or storing in sealed 

container and treating with Formic Acid. 

o Disinfect boats and equipment used for dead fish removal. 

 

 

4.3. Disease Notification Procedure 
 

In the event of an outbreak of any notifiable disease or significant mortality, MFF will immediately 

inform the Chief Veterinary Officer or his associates at the Fish Health Laboratory in Perth. 
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5.  Diseases in Barramundi (Lates calcarifer) 
 
 

• Viral Nervous Necrosis (VNN) caused by the piscine nodavirus can cause high mortalities 

up to 40 days post hatch. 

• Streptococcus iniae. 

• Columnaris Disease caused by a filamentous Flexibacter sp. and is seen as fin rot or tail 

rot. 

• Saltwater Vibriosis. 

• White Spot, caused by the protozoan Cryptocaryon irritans. 

• Lymphocystis, a viral disease sometimes called “Saltwater Ich”. 

• Tenacibaculum maritimum (formerly Flexibacter maritimum), a disease causing lesions on 

the gills and skin. 

• A Monogenean parasite Neobenedenia spp. 
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1. Introduction 
 
Toxic and hazardous substances (THS) are materials that 
can poison living things, disrupt their reproductive 
processes or their habitat or cause harm due to fires or 
explosions.  
 
THS can harm humans, animals and plants (including 
aquatic ecosystems) if allowed to enter the environment. 
Some are harmful at very low concentrations (in the parts 
per billion range). Once THS enter the environment they 
may go undetected for long periods, cause extended loss 
of water resource values and can be very costly to 
remedy. 
 
THS impacts on the environment can occur from: 

• Leakage from damaged or corroded chemical 
storage vessels; 

• Accidental spills during handling or storage 
containers; 

• Poor chemical usage practice; 
• Dispersion of a spill or leak by water used to 

control fires at THS stores; or 
• Dispersion of chemical concentrates in 

uncontrolled storm water runoff. 
 
Toxic hazardous substances (THS) for the purpose of this 
management plan include: 

• Substances described in the Schedules of the 
Poisons Act 1964; 

• Concentrates and substances listed in Schedule 
3 to 9 of the Explosive and Dangerous Goods 
Act, Classification Order of 1988; and  

• Substances that have the potential to 
contaminate waters (whether treated or 
otherwise) so they become unsafe for human, 
plant or animal use, or may significantly disrupt 
animal processes. 

 

2. Key Objective  
 
The key objective is to avoid accidental release of toxic 
hazardous substances (THS) into the environment and to 
minimise the impact from daily use and handling of THS.  
 
During day-to-day operations a variety of cleaning agents, 
chemicals, fuels and lubricants are in use in production 
facilities as well as related offices. It is essential that 
correct use, handling, storage and disposal of these 
materials be maintained at all times to avoid potential 
contamination of the environment and ensure staff safety.  
 
It is important to establish what kind of materials are being 
used as well as the potential risk these might pose to the 
environment and/or staff and if there is a more 
environmentally friendly substitute available. 
 
 
 
3. Storage Facilities 
 
Facilities are constructed to prevent THS escape to the 
environment under any conditions, such as during normal 
operations, equipment maintenance/malfunctions and/or 
emergencies. Storage facilities and practices include: 

• All THS are stored in chemical-resistant 
containers; 

• Containers of capacity less than 100 litres are 
held in weather-proof air conditioned buildings; 

• Storage racks are constructed to minimise 
accidents during handling of containers; 

• Large containers greater than 10 litres are fitted 
with appropriate chemical resistant taps to 
minimise spills during handling; and  

• Volumes of THS greater than 250 litres are held 
in purpose built chemically resistant surface-
mounted bulk storage tanks and/or containment 
areas. 
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4. THS Management Practices 
 
The following practices are adhered to in relation to THS: 
 

1 Minimisation of use of any chemicals on site 
and use of biodegradable products where 
available; 

2 Designated person(s) responsible for 
chemical storage and stock control systems; 

3 Material Safety Data Sheets (MSDS) for all 
chemicals stored on premise and made 
easily accessible if required; 

4 Thorough annual inspection of chemical 
storage before placing new order, checking 
that there is less than one year’s stock of any 
substance; 

5 All new THS stock is dated on receipt; 
6 Clear labelling of all bottles/containers. 

Replacement of damaged or peeling labels 
immediately. Any stock that shows signs of 
deterioration or has lost its label is disposed 
of by the recommended methods (check 
MSDS); 

7 THS formulation, mixing, processing, 
container transfers and decanting is 
conducted within weatherproof buildings or 
containment facilities; 

8 Prompt containment and clean up of spills 
should they occur according to MSDS 
instructions; 

9 Establishment of a spill response plan 
ensuring proper procedures and the 
availability of appropriate equipment; 

10 Wearing of appropriate personal protective 
equipment when handling hazardous 
materials; 

11 Disposal of out of date or unused stock in an 
appropriate manner (check MSDS); and 

12 Waste liquids, containers, rinse residuals or 
THS contaminated litter from spill clean-up is 
effectively contained until recycled or 
disposed of in correct manner (check 
MSDS). 

 
In relation to vessels, machinery and equipment, the 
following practices are adhered to: 
 

13 All machinery and equipment is maintained 
and operated in an appropriate manner at all 
times to reduce the potential risks of pollution 
such as petroleum products entering the 
marine system from marine engine 
combustion and during boat clean up and 
wash down procedures and/or to prevent 
tractors and other machinery operated on the 
shoreline accidentally leaking fuel and 
lubricants into the surface water or onto the 
ground; 

14 All vessels are subject to yearly survey 
undertaken by the Department of Transport 
to ensure seaworthiness; 

15 Vehicle, vessel and equipment operators 
have appropriate training and qualifications 
for proper and safe use of their equipment; 

16 Operation of all vehicles, vessels and 
equipment conducted in a safe and 
professional manner; 

17 Continuous care and maintenance of 
vehicles, vessels and equipment is 
conducted to minimise risk of spills or 
leakages of substances into the marine 
environment; 

18 Use of biodegradable products where 
possible eg hydraulic fluid; 

19 A contingency plan has been developed in 
case of vehicle breakdown in the intertidal 
zone; and 

20 Proper disposal of all filters, oils, lubricants 
and other related materials. 
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5. THS Accidental Spill Contingency Plan 
 

1 In the case of a THS spill, immediate 
notification of regulatory bodies such as the 
Department of Environment (DoE (formerly 
DEP)) and the Department for Planning and 
Infrastructure in the case of a THS spill on 
marine waters; 

2 Equipment such as pumps are available and 
accessible to immediately reclaim and 
contain any spilt THS; 

3 Sufficient stocks of absorbent material are 
readily available for cleaning up spilt fluids; 

4 All THS contaminated absorbent materials 
are contained in suitable chemically resistant 
containers until correct disposal; 

5 Regular staff training in safe management of 
THS, what to do in the event of a THS 

spillage and the implications of loss of these 
substances to the environment is conducted;  

6 Suspension of feeding farmed fish if spill 
occurs on the water in close vicinity to the 
sea cages; 

7 If the stock is at a marketable size, 
consideration shall be given to harvesting out 
a proportion or all stock; 

8 Isolation of stock if possible; and 
9 If feasible, cages should be relocated to an 

alternative clean site. 
 

 
 
 
 
 
6. References  
 
Irish Sea Fisheries Board, 2002. Ecopact – Environmental 
Code of Practice for Irish Aquaculture Companies and 
Traders. 
 
Government of Western Australia Waters and Rivers 
Commission, 2002. Water Quality Protection Note. Toxic 
and hazardous substances – storage and use. 
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1. Overview 
 

A general overview of the Waste Management Plan (WMP) developed by Maxima Fish Farms (MFF) is 

summarised below: 

 

Commitment  Minimise waste generated. Treat and dispose of waste products in accordance with the relevant Western 

Australian regulations. Regular review of the WMP and continual improvement of the principles of waste 

management practices.  

 

Action Solid Waste 

• Reuse of waste materials will occur where possible. 

• Recycling of waste materials will occur where appropriate. 

• Burning of all burnable products in incinerator drums of all waste items that cannot be re-used. 

• Where recycling, reuse or burning is not practicable, all items of waste as a result of the operational 

activities will be stored in categorised drums and transported to the nearest waste facility for proper 

disposal.  

Liquid Waste 

• Onsite servicing and maintenance programs are a requirement in operations. Oil and lubricant waste as a 

part of the equipment maintenance program will be captured, recycled and/or disposed of in compliance 

with relevant regulations. All drums of collected liquid waste will be transported in accordance with WA 

regulations to the nearest waste facility for proper disposal. 

• Sewage discharge point associated with operational and staff infrastructure will be directed into individual 

septic &/or leach drains in compliance with the relevant regulations. 

• Wash down activities will be conducted using salt water, where appropriate. 

• Wash down activities involving the use of the detergents or chemicals (eg for hygienic culturing 

techniques) will be minimised where possible. All wash down activities using detergents or chemicals will 

be conducted on hard floor areas with appropriate drainage requirements according to relevant 

regulations. 

Chemical/Hazardous Waste 

• All chemical and/or hazardous waste products will be captured, handled and disposed of in accordance 

with relevant regulations and/or Material Safety Data Sheets (MSDS) information. 

• The Farm Manager shall be responsible for ensuring all chemical or hazardous materials used onsite are 

identified and a database detailing the materials and controls relating to health, safety and environment is 

made available to all staff. 

 

Objective Waste minimisation and responsible disposal of all waste products. 

 

Location • Turtle Island, Cone Bay, Yampi Sound, WA 

• Aquaculture Licence (No. 1465) area, Cone Bay, Yampi Sound 

• Proposed Aquaculture Licence area, Crawford Bay, Yampi Sound 

 

Responsible Party MFF,  Farm Manager 

 

Review/Auditing Annually, as determined by the Farm Manager 

 

Regulations/ 

Requirements 

• Litter Act, 1979 

• Environment Protection Act, 1986 
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2. Introduction 
 

A Waste Management Plan (WMP) enables Maxima Fish Farms (MFF) to comply with the ever increasing 

requirement for sustainable operational practices that ensure best practice measures are being utilised. If used 

effectively, a WMP can result in other benefits to the company such as:   

• Cost-saving opportunities (Cost-effectiveness) 

• Potential income from waste generation 

• Increased marketing capabilities by promoting the ‘clean-green eco-friendly’ image that is MFF. 

 

MFF is a strong advocate for waste minimisation and sustainable farming practices. Currently the existing 

Barramundi Aquaculture venture in Cone Bay produces 150 tonne of fish a year. Future operations are expected 

to include two licences each producing 1000 tonne Barramundi per year. One licence will be the existing Cone 

Bay Licence No. 1465 and a second licence in Crawford Bay, adjacent to Cone Bay. With the increase in 

production there is expected to be a subsequent increase in waste production. Thus to ensure maintenance of 

best practices, MFF has developed a WMP that: 

 

• Assesses the operations and activities of the venture  

• Identifies the waste products 

• Records of the amount of each waste product  

• Proposes management strategies for each waste product 

• Establishes a regular review schedule 

 

The overarching WMP developed by MFF is essentially an analysis of how the principles of waste minimisation 

and waste management will be applied to the overall operations of both Barramundi farms and follows the basics 

outlined in Figure 1. 

 

Identify Record ActionReview

 
Figure I1: Process and analysis of waste minimisation. 
 

 

3. Objectives 
 

The development of a WMP is fundamentally site or operation specific where waste minimisation is the key 

objective to all components of the plan. In addition, the development of a WMP will also outline the responsible 

disposal of waste products.  

 

The main objective of a WMP is to provide a workable system that achieves best practice in waste minimisation 

and management.  
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4. Waste Assessment Process 
 

A waste assessment program was undertaken by MFF staff from all departments in March 2007. The objective of 

the assessment program was to: 

• identify the current waste produced and existing management of these waste products,  

• to discuss improvements that could be made to the existing waste management process, and 

• to develop a WMP that is understood, approved and implemented by all staff members of MFF. 

 

 

5. Identification of Waste Products 
 

The identification of all waste products resulting from the operations and activities of the Barramundi farm in Cone 

Bay has been diagrammatically represented as a flowchart of products entering the entire operation and the 

resulting waste products exiting the system (Figure 2). This then enabled MFF to reassess current waste 

minimisation techniques and to determine if these could be improved to ensure best practice. 

 

 

Aquaculture Operations/Activities

Nursery Sea Cages Equipment Maintenance

Staff

Domestic

•Feed Bags

•Plastics

•Fish Mortalities 

• Sludge/Tank 
waste

Cage Repairs 

• Engineering/maint
enance waste

• Metal drums 

• Chemicals

Nets

Plastic partsChains

Moorings Ropes

Food waste

Paper/ card/

Stationary etc

Garden waste

Sewerage/
Grey Water

Personal 
Items

Metals Glass

chemicals

Island

 
Figure I2: Identification of general waste products produced from the Barramundi Aquaculture operations. 
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Figure 2 provides a broad view of the types of waste produced from the operations, however each of these types 

of waste products are dealt with in more detail in Section 5 – Proposed Waste Management. 

 

Waste generated during operational activities will fall into the following main categories: 

• Nursery,  

• Sea Cages, 

• Equipment Maintenance (ie Engineering activities), 

• Domestic Sewage 

• Domestic Garbage 

• Chemical or hazardous waste 
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6. Proposed Waste Minimisation and Management 
 

The proposed management and minimisation of waste produced by the operations and activities of the 

aquaculture venture have been summarised below into the general categories and then tabulated for simplification 

and ease of use in operations. 

  

Solid Waste 

• Reuse of waste materials will occur where possible. 

• Recycling of waste materials will occur where appropriate. 

• Burning of all burnable waste items that cannot be re-used in incinerator drums. 

• Where recycling, reuse or burning is not practicable, all items of waste as a result of the operational activities 

will be stored in categorised drums and transported to the nearest waste facility for proper disposal.  

 

Liquid Waste 

• Onsite servicing and maintenance programs are a requirement in operations. Oil and lubricant waste as a part 

of the equipment maintenance program will be captured, recycled and/or disposed of in compliance with 

relevant regulations. All drums of collected liquid waste will be transported in accordance with WA regulations 

to the nearest waste facility for proper disposal. 

• Sewage discharge point associated with operational and staff infrastructure will be directed into individual 

septic &/or leach drains in compliance with the relevant regulations. 

• Wash down activities will be conducted using salt water, where appropriate. 

• Wash down activities involving the use of the detergents or chemicals (eg for hygienic culturing techniques) 

will be minimised where possible. All wash down activities using detergents or chemicals will be conducted on 

hard floor areas with appropriate drainage requirements according to relevant regulations. 

 

Chemical/Hazardous Waste 

• All chemical and/or hazardous waste products will be captured, handled and disposed of in accordance with 

relevant regulations and/or Material Safety Data Sheets (MSDS) information. 

• The Farm Manager shall be responsible for ensuring all chemical or hazardous materials used onsite are 

identified and a database detailing the materials and controls relating to health, safety and environment is 

made available to all staff. 

 

Tank Waste  

• Waste from the land-based nursery tanks will be passed through a series of filters and treatment processes in 

accordance with the relevant regulations.  

• Solid wastes will be removed from the system quickly and efficiently via appropriate waste removal 

mechanisms (ie filtration and fractionation etc), collected and stored in a geo-tube. The geo-tube allows for 

dewatering and containment of the solids whereby the disposable product becomes biodegradable and can 

be utilised in the garden or transported to the nearest waste facility for green waste disposal.  
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Fish Mortalities 

• All fish mortalities (land-based or sea cages) will be collected on a daily basis and transported to the island 

based infrastructure for disposal and treatment. 

• Fish mortalities will be treated in two ways: 

o Incineration – where the fish are placed inside an incinerator and reduced to ashes. 

o Ensiled – where the fish are placed inside an ensiler and reduced to a biodegradable liquid waste that 

can be utilised in the garden as fertiliser supplement, transported to the nearest waste facility for 

disposal or onsold to appropriate organisations for garden products manufacture. 

 

 

As a result, a workable Waste Production and Management Form has been developed, by which all staff can 

easily utilise on a regular basis to provide accurate information to build a database of waste production. This 

information will also be utilised during review periods to help identify areas of waste production that can be 

improved.  

 

This Waste Production Form is demonstrated on page 8 and details: 

• The types of waste produced from each area of operation,  

• The amount of waste produced (to be recorded for regular review and improvement), 

• The current disposal method of the waste, and 

• Other potential reuse/recycling or other beneficial activities.  
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Waste Production and Management Form - Template 
Type of Waste 

Source Waste product 
Amount 

Produced Management &/or Disposal Other potential uses. 
Office supplies – 
burnable 

   

Office supplies – 
non burnable 

   

Aluminium Cans    

Food tins    

Foam Eskies    

General rubbish    

Soft Plastics    

Hard Plastics     

Food Wastes    

Domestic sewage    

Other burnable 
waste products 

   

Domestic 

Other non-burnable 
waste 

   

Plastic feed bags    

Waste feed (not 
feed to fish) 

   

Cable ties    

Ropes – various 
types and sizes 

   

Floats/buoys    

Steel Cables    

Steel Coils    

Steel Mesh    

Plastic shavings  
from pontoon 
building 

   

Chain – various size 
and type 

   

Polyethylene netting     

Sea Cage 
Maintenance 

and 
Construction 

Fish Mortalities    
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Feed and feed  bags    

Waste water – solids    

Office supplies – 
non burnable 

   

Office supplies – 
burnable 

   

Fish mortalities    

PVC pipe    

Poly pipe    

Ropes – various 
types and sizes 

   

Foam Eskies    

Probe Membranes 
and service kits 

   

Nursery System 

Nylon netting    

Waste Chemicals – 
incl degreaser and 
paints etc 

   

Waste Fuel    

Waste Oil    

Steel, Aluminium 
and wood waste 

   

Expired hydraulic 
hoses and fittings  

   

Expired fittings and 
parts – general 
mechanical and 
engineering 

   

Equipment 
Maintenance 

Other miscellaneous 
waste items – inlc 
rags, grinding discs, 
tools etc 
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7. Implementation & Review 
 

The WMP has already been implemented at the outcome of the waste assessment program and will continue to 

be as a part of the Environmental Management System (EMS) for the Barramundi Aquaculture Project.  

 

Regular reviews and audits will occur on an annual basis to ensure: 

• Identification of new waste products or waste generation areas, 

• Reassessment of current waste minimisation techniques to ensure best practice, and 

• Identification &/or development of new, improved waste minimisation and management practices. 

 

The Farm Manager will be responsible for ensuring review of the WMP is undertaken on an annual basis. All 

operational staff will be included in the review process to ensure a comprehensive assessment of practices is 

undertaken. The Farm Manager is also responsible for ensuring the WMP is updated by incorporating all 

improvements into the plan. The Farm Manager is also responsible for ensuring all outcomes of the review (ie 

actions required) are implemented.   

 

MFF is committed to ensuring best practice measures are incorporated into the WMP by continual improvement of 

the principles of waste minimisation and management through the annual review and audits of the WMP as a part 

of the EMS.    

 

 

8. References  
 

EPA Information Bulletin, June 1993, Guidelines for Preparation of Waste Management Plans, website: 

http://www.epa.vic.gov.au  

 

 

http://www.epa.vic.gov.au/
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1. Key Objective 

 

The aim of this project was to provide base line video data of the benthic substrate within the Southern Cone Bay 

aquaculture lease. This data is to be used to verify the benthic substrate type and to assist in the identification of any flora or 

fauna species found. This data can be later used to assess any impacts on the benthic substrate by aquaculture in the area. 

    

2. Methodology 

 

The primary method of capturing the video footage was the uses of commercial divers using a method commonly known as 

drift diving. 

This method involves a qualified diver descending a work line to a weight attached towards the end of the line and this is 

trailed behind the dive boat. 

The diver attaches to the work line and is towed or “drifts” off this line. Once the diver is suitable attached they signal the dive 

boat and the boat tows them at between 1.5 and 2.2 knots. 

The video footage was shot at between 1 and 0.5 meters off the substrate due to visibility restrictions and each transect went 

for between 10 and 15 minutes. The video footage was shot using a JVC high definition HDD video camera.   

 

3. Results and Observations 

 
Transect 1 
Location (starting point)   – 16°28.189 S, 123°29.558 E 

Location (finishing point) – 16°28.471 S, 123°29.521 E 

Date – 20/11/2007 

Time – 0645 – 0700 

Tide – Turning, 6m 

Visibility – 2.5m 

Max Depth – 11.9m 

 

Observations: 

Primarily mud based substrate with only small areas of mixed shell grit. Weed mat that is observed on a seasonal basis seen 

on the substrate. Holes possibly from burrowing crustaceans are evident. 

 
Transect 2 

Location (starting point)   – 16°28.334 S, 123°29.873 E 

Location (finishing point) – 16°28.622 S, 123°29.818 E 

Date – 20/11/2007 

Time – 0715 – 0730 

Tide – Turning, 6m 

Visibility – 2.5m 

Max Depth – 12.0m 

Observations: 

Final Copy 2



Public Environmental Review    Maxima Pearling Company Pty Ltd 
Cone Bay 1000T Barramundi Production Proposal 

Primarily mud based substrate with only small areas of mixed shell grit. Weed mat that is observed on a seasonal basis seen 

on the substrate.  Holes possibly from burrowing crustaceans are evident. A fern like flora that has been identified by the 

diver as seasonal to the bay was observed on this transect. 

 

 
Figure K1: Diagram representing transects number 1 through number 11 within Cone Bay aquaculture licence site number 

1465. 

   

Transect 3 

Location (starting point)   – 16°28.543 S, 123°30.288 E 

Location (finishing point) – 16°28.774 S, 123°30.115 E 

Date – 20/11/2007 

Time – 0745 – 0800 

Tide – Outgoing, 5.8m 

Visibility – 3m 

Max Depth – 12.0m 

 

Observations: 

Primarily mud based substrate with only small areas of mixed shell grit. Weed mat that is observed on a seasonal basis seen 

on the substrate.  Holes possibly from burrowing crustaceans are evident. A feather star and the fern like flora were observed 

towards the end of this transect. 
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Transect 4 

Location (starting point)   – 16°28.695 S, 123°30.499 E 

Location (finishing point) – 16°28.947 S, 123°30.393 E 

Date – 20/11/2007 

Time – 0815 – 0830 

Tide – Outgoing, 5.6m 

Visibility – 3m 

Max Depth – 12.1m 

 

Observations: 

Primarily mud based substrate with areas of mixed shell grit. Weed mat that is observed on a seasonal basis seen on the 

substrate.  Holes possibly from burrowing crustaceans are evident along with fern like flora. 

 

Transect 5 

Location (starting point)   – 16°28.803 S, 123°30.783 E 

Location (finishing point) – 16°29.055 S, 123°30.598 E 

Date – 20/11/2007 

Time – 0845 – 0900 

Tide – Outgoing, 5m 

Visibility – 2.5m 

Max Depth – 12.4m 

 

Observations: 

Primarily mud based substrate with areas of mixed shell grit. Weed mat that is observed on a seasonal basis seen on the 

substrate.  Holes possibly from burrowing crustaceans are evident. 

 

Transect 6 

Location (starting point)   – 16°28.933 S, 123°31.091 E 

Location (finishing point) – 16°29.243 S, 123°30.957 E 

Date – 20/11/2007 

Time – 0915 – 0930 

Tide – Outgoing, 4.5m 

Visibility – 2m 

Max Depth – 12.6m 

 

Observations: 

Primarily mud based substrate with areas of mixed shell grit. Weed mat that is observed on a seasonal basis seen on the 

substrate.  Holes possibly from burrowing crustaceans are evident. 
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Transect 7 

Location (starting point)   – 16°29.048 S, 123°31.254 E 

Location (finishing point) – 16°29.315 S, 123°31.099 E 

Date – 20/11/2007 

Time – 0945 – 1000 

Tide – Outgoing, 4.5m 

Visibility – 2m 

Max Depth – 12.4m 

 

Observations: 

Primarily mud based substrate with higher concentrations of shell grit due to the proximity of this transect  to the island. 

Weed mat that is observed on a seasonal basis seen on the substrate.  Holes possibly from burrowing crustaceans are 

evident. 

  

Transect 8 

Location (starting point)   – 16°29.380 S, 123°31.223 E 

Location (finishing point) – 16°29.568 S, 123°31.570 E 

Date – 20/11/2007 

Time – 1015 – 1030 

Tide – Outgoing, 4.3m 

Visibility – 2m 

Max Depth – 10.4m 

 

Observations: 

This transect is located on the Southern side of the island and is the primary mooring area for the islands work boats. This 

area is slightly shallower than other areas and has a higher percentage of shell grit due to the constriction of the water flow. 

Higher concentrations of the fronded flora were observed along with holes possibly from burrowing crustaceans. A shovel 

nosed ray (family Rhionbatidae) was seen at 7 minutes.  

 

Transect 9 

Location (starting point)   – 16°29.265 S, 123°31.421 E 

Location (finishing point) – 16°29.366 S, 123°31.693 E 

Date – 19/11/2007 

Time – 0645 – 0700 

Tide – Outgoing, 5.5m 

Visibility – 1.5m 

Max Depth – 11.4m 

 

Observations: 

Primarily mud based substrate with areas of mixed shell grit. Weed mat that is observed on a seasonal basis seen on the 

substrate.  Holes possibly from burrowing crustaceans are evident. 
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Transect 10 

Location (starting point)   – 16°29.611 S, 123°31.706 E 

Location (finishing point) – 16°29.784 S, 123°32.090 E 

Date – 19/11/2007 

Time – 0730 – 0745 

Tide – Outgoing, 4.8m 

Visibility – 1.5m 

Max Depth – 12.5m 

 

Observations: 

Primarily mud based substrate with areas of mixed shell grit. Weed mat that is observed on a seasonal basis seen on the 

substrate.  Holes possibly from burrowing crustaceans are evident. 

 

Transect 11 

Location (starting point)   – 16°29.691 S, 123°32.486 E 

Location (finishing point) – 16°29.936 S, 123°32.387 E 

Date – 19/11/2007 

Time – 0800 – 0815 

Tide – Outgoing, 4.4m 

Visibility – 1.5m 

Max Depth – 11.3m 

 

Observations: 

Primarily mud based substrate with areas of mixed shell grit. Weed mat that is observed on a seasonal basis seen on the 

substrate.  Holes possibly from burrowing crustaceans are evident. 
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The Vision of MPA Fish Farms Pty Ltd is 

To grow, farm and harvest high quality marine fish for 

profit whilst preserving the pristine marine environment 

in which these activities occur. 
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Cone Bay Barramundi, (a project of MPA Fish Farms) operates in a natural environment and 

consequently operates with implemented policies and procedures that respect the future 

sustainability of that environment.  MPA Fish Farms is committed to identifying and implementing 

systems and procedures that at minimum are required by licensing regulations and also aims to 

identify and implement, or even exceed, best practice recommendations. 

 

The following Operational and Environmental procedures are implemented by Cone Bay 

Barramundi as proactive measures to reduce or remove any associated risks to the staff, product 

or natural environment in which the Fish Farm operates: 
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Personnel Flowchart 
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Sea Cage Fish Feeding Procedures 

Responsibility: 
The Operations Manager holds responsibility for this Activity 

 
All fish are fed to saturation every day 

 

Marine farming is about turning fish feed into saleable fish at the lowest cost while minimising 

the impact to the environment. The most important economic consideration is maximising 

growth of stock by ensuring an effective feeding regime is in place. Quick growing fish spend 

less time on the farm and accrue less cost on a per kilo basis. In addition less feed input & 

resulting waste is expelled to the environment. 

Whilst the feeding program is aimed at feeding all fish to saturation, this does not mean 

putting out food that will not be eaten, so to prevent additional nutrient input. 

All efforts should be made to ensure that all pellets are being eaten. 

 

Feeding 

 During times of strong tidal flow always position the feed boat so that feed can be 

dispensed into the up-tide side of the cage. This allows fish maximum time to eat the 

feed before it exits the leeward side of the cage. 

 When feeding with the feed blower, choose the feed input rate that allows the fish to 

be fed to saturation within 20 minutes feeding time per cage. 

 If using the camera, position the camera so that it is 1-2m above the bottom of the 

cage and in a position to capture pellets that are taken by the tidal flow. 
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Observe the Stop Feeding Signal 

If feeding using surface visual cues: When the fish feeding behaviour ceases then slow 

feed input rate to the slowest possible input rate. Feed at the lowest possible feed rate until 

fish feeding behaviour ceases then cease feeding completely. 

 

If feeding using underwater camera: When the fish feeding behaviour ceases and uneaten 

pellets are detected then slow feed input rate to the slowest possible input rate. Feed at the 

lowest possible feed rate until fish feeding behaviour ceases and uneaten pellets are 

detected then cease feeding completely. 

 

Fish weight checking Protocols 

 Fish sample size needs to be at least 0.5% of cage population numbers. 

 Use anaesthetic (AQUI – S) at prescribed dosage. 

 Make sure scales are mounted on the boat for greatest stability and accuracy. 

 Do not sample if it is too rough to get an accurate weight reading. 

 Fish are batch sampled in at least 250kg of seawater, and where possible in batches 

of greater then 50kg. 

 Dip fish into weight check bin, record stable weight, count fish out and record. 
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Nursery to Sea cage Fish Transfer 

 

Once fish are deemed size suitable to be transported to a cage, a boat is fitted with one or two 

transfer tanks.  To service these tanks you will also need at least two bottles of oxygen on board 

and corresponding hoses and wedge lock stones.   

 Fish are gravity fed to the tanks on the transport boat via a hose connected to the 

external drain on each tank.  (Make sure that the hose is securely connected before 

pulling the plug in the tank).    

 Preferably drop the water level in each tank prior to transfer which will decrease the 

amount of time spent transferring fish.  

 Monitor oxygen levels whilst in transport, maintaining levels between five and eight ppm.  

If the fish look extremely stressed you may want to turn it up as high as ten ppm.  

 Once along side, secure the boat to the selected cage.   

 Commence to net the fish out of each tank and place them into the cage.  Remember to 
be as gentle as possible. 

 

Sea Cage to Sea Cage Fish Transfer 

The transfer of fish from sea cage to sea cage is required to keep the biomass of any one 

cage at an acceptable level. This is required to promote fish health and to reduce 

environmental impact by limiting nutrient input in any one area over a given time. 

 

The sea cage to sea cage fish transfer procedure is as follows: 

 The day before the transfer is scheduled the raft is to be towed from Snapper Cove and 

moored in Cone Bay. The silk stream fish pump and appropriate hoses are then 

secured to the raft.  

 On the day of the transfer the crew will be briefed on the details of the transfer before 

work begins. A dive team will assess both the cages and check the nets for and holes 

or damage prior to the start of the transfer. 
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 The raft with the silk stream fish pump will be towed to the designated cage and 

secured, the empty cage will then be position along side and secured to both the other 

cage and the raft. 

 While the cage and raft are being positioned a crowd net will be run around the full cage 

in preparation for the transfer. 

 Once all lines are secure and the dive team has given the ‘all clear’ the pipes will be 

positioned and the transfer will begin. 

 When the required biomass has been transferred into the empty cage the pump will be 

shut down and removed from the cages. Whilst the equipment is being removed a dive 

team will re-inspect both cages to again check for net damage and to gauge fish health 

and fish numbers. 

 After receiving the ‘all clear’ from the dive team, the cage that is out of its mooring 

position will be towed back to its allotted mooring ID and bridles and mooring lines will 

be secured. 

 

The raft will then be towed back to the island to enable the silk stream fish pump and 

associated hoses to be removed, cleaned and stored. Following this, the raft will be returned 

to its mooring in Snapper Cove. 

 

Equipment Required 

 Raft 

 Silk stream fish pump 

 Pump hoses and all clamps and couplings 

 Dive equipment (see dive operating procedure) 

 Crowd net 
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The Vision of MPA Fish Farms Pty Ltd is 

To grow, farm and harvest high quality marine fish for 

profit whilst preserving the pristine marine environment 

in which these activities occur. 
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Cone Bay Barramundi, (a project of MPA Fish Farms) operates in a natural environment and 

consequently operates with implemented policies and procedures that respect the future 

sustainability of that environment.  MPA Fish Farms is committed to identifying and implementing 

systems and procedures that at minimum are required by licensing regulations and also aims to 

identify and implement, or even exceed, best practice recommendations. 

 

The following Operational and Environmental procedures are implemented by Cone Bay 

Barramundi as proactive measures to reduce or remove any associated risks to the staff, product 

or natural environment in which the Fish Farm operates: 
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Harvesting: 

Responsibility: 
The Merindah Pearl Skipper holds responsibility for this Activity. 

 

The harvesting of sea cages is currently a weekly operation involving both crew from the farm 

and crew from our primary supply vessel the Merindah Pearl.  

All harvest operations will be commenced as early in the mornings as possible to give the 

crew as much time as possible to complete the harvest as quickly and efficiently and to also 

avoid the high temperatures encountered later in the day. 

The harvest is organised and run by the skipper in charge of the Merindah Pearl, all activities 

involving harvesting are the skipper’s responsibility. 

 

Harvest Procedure 

Crew members from the farm will prepare the harvest cage by releasing the mooring bridles 

where needed. While the cage is being prepared the rest of the harvest crew are to prepare 

the Merindah Pearl . 

The Merindah Pearl is to manoeuvre alongside the harvest cage where the bridles have been 

removed and tied on securely. The crowd net will be deployed around the cage and a 

suitable size crowd will be gathered. 

Using the dip net from the hiab (articulated hydraulic crane) on Merindah Pearl’s deck the fish 

will be scooped from the crowd net and lifted onto the sorting table where they will be 

separated into harvest size and undersize, those undersize will be put back into the cage 

outside the crowd net, those of harvest size will be stunned humanely and placed straight into 

a prepared ice slurry for 5 hours. 
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Cone Bay Saltwater Barramundi is the primary Seafood project of ASX Listed Company 
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Marine Produce Australia.  The farm site is located west of Derby in Western Australia’s 

infamous and immaculate Buccaneer Archipelago. 

 

 
 

Cone Bay Barramundi’s 100 ton Nursery system and staff accommodation are situated 

on the land base of Turtle Island with the grow out polar sea cages anchored in the 

pristine waters of Cone Bay.  Additional sea cages will soon be located in the nearby site 

of Crawford Bay. 

 

Barramundi Fingerlings are reared in the Island based nursery system where they are 

continuously feed by a computerised automatic pulse feeding unit in addition to being 

hand fed up to three times per day.   

Once grown to appropriate size fingerlings are transported to one of the 12 polar sea 

cages which are securely anchored to the mud based substrate of the bay.  Fish are 

hand fed specialised Barramundi feed pellets by staff on a continuous basis throughout 

the day.   

 

Whole Fish are harvested from the sea cages at a minimum of 2kg and transported by 

boat to Derby Wharf and by chilled transport on to Perth for sale to the domestic and 

future export market/s.  
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Marine Produce Australia Limited (MPA) recognises and respects the uniquely diverse 

business, social and natural environments in which the fish farm operates.  Sustainability is 

a concept that brings together the expectations of many and varied interest groups and 

stakeholders.  It is not a concept that is used lightly by any of these groups when 

engaging with a business environment.  Essentially it is the combination of economic, 

social or community and environmental values and objectives in the right blend so as to 

have a business that is sound and robust while catering to the needs of its people and 

the community in which it operates, and does no lasting harm to the environment. 

 

No longer can a business operate in a natural environment without implementing 

policies and procedures that respect the future sustainability of that environment.  MPA is 

committed to identifying and implementing systems and procedures that at minimum 

are required by licensing regulations, and also aims to identify and implement, or even 

exceed, best practice recommendations. 

 

Marine Produce Australia Pty Ltd is committed to demonstrating quality environmental 

performance and adopts the “Plan-Do-Check-Act” cycle by which the ISO-14001 

Environmental Systems is based.  This cycle ensures that there is continual improvement 

within the Company’s Environmental Management System [EMS]. 

 

MPA has developed an Environmental Policy to establish the vision, direction and 

guiding principles for environmental management within its operations and this EMS 

manual to provide a framework for the implementation of the policy.  The EMS 

documents how MPA as a Company is currently meeting our responsibilities within the 

MPA Fish Farm Barramundi operation in addition to outlining how the Business will adopt 

further measures to continually improve and demonstrate our ongoing environmental 

performance. 

 

It is important that all MPA personnel are committed to, and involved in addressing 

environmental issues in the workplace.  Environmental issues need to be an integrated 

component of every decision we make as part of our business.  MPA Fish Farms has a 

duty of care to protect the environment in which we operate and all personnel should 

be aware of their responsibility to do the same. 
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COMPANY VISION 

 

To grow, farm and harvest high quality marine fish for profit whilst preserving the pristine 

marine environment in which these activities occur.   

 

 

SCOPE 

The following activities have been identified as those which may have an impact on 

the natural environment in which the Fish Farm operates: 

 

Activity:       Responsibility of: 

• Sea Cages      - Senior Farm Hands 

o Building Sea Cages 

o Mooring Sea Cages 

o Marine Entanglement 

o Floating Sea Cages 

o Sea Cage maintenance 

o Cleaning Sea Cages 

o Escapes 

 

• Translocation of Fingerlings   - Farm Manager 

o To Nursery 

o To Sea Cages 

 

• Nursery      - Nursery Technicians  

o Stocking 

o Feeding 

 

• Grow Out      - Senior Farm Hands 

o Stocking 

o Feeding 
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• Chemicals      - Farm Manager 

o Fuel, Storage & Equipment refuelling 

o Use and Storage of Chemicals 

 

• Predator Exclusion     - Farm Manager 

 

• Aesthetics      - Farm Manager 

• Infrastructure  

• Waste 

• Dead Fish 

• Noise 

• Fuel/energy use 

• Purchasing of products 

 

Draft 1 6



Public Environmental Review  Maxima Pearling Company Pty Ltd 
Cone Bay 1000T Barramundi Production Proposal 

DEFINITIONS OF ROLES & RESPONSIBILITIES  

 
The Managing Director of Cone Bay Barramundi is directly responsible to the MPA 
Company Board of Directors. 
 

 
Cone Bay Barramundi 

 
Roles & Responsibility Flowchart 

Farm Manager 

Senior Farm Hand 

Farm hand 

Head 
Engineer 

Environmental 
Officer 

Nursery 
Technician 

 
Cook/Domestic 

Operations Manager 

Skipper 

Casual Staff 

General Manager 
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General Manager 
 
Core Responsibility: 

 Implementation of Company policy  
 Provide information to Board to aid in formation of policy 

 
 
Environmental Officer 
 
Core Responsibility: 

 Maintain & Report on Environmental Performance 
 
 
Farm Manager 
 
Core responsibility: 

 Work safely in accordance with company policy and government legislation. 
 Lead and manage MPA marine operations. 
 Provide information to General Manager on which to base discussions 

 
 
Senior Farm Hand 
 
Core responsibility: 

 Work safely in accordance with company policy and government legislation. 
 Maximise fish growth and performance. 
 Safeguard stock security. 
 Actively monitor fish health. 
 Ensure budgetary targets are met or improved upon. 
 Ensure farm compliance with Department of Fisheries marine farming license 

conditions. 
 
Skipper 
 
Core responsibility: 

 Work safe in accordance with company policy and government legislation. 
 Manage all vessel operations so as to maximize reliability, efficiency and 

flexibility of the Cone Bay logistical operation. 
 Proactively maintain the transport vessel so as to minimise lost time through 

break down. 
 

 
Nursery Technician 
 
Core responsibility:  

 Work safely in accordance with company policy and government legislation. 
 Maximise fish growth performance. 
 Minimise feed conversation ratio. 

 
 
Head Engineer 
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Core responsibility: 

 Work safely in accordance with company policy and government legislation. 
 Proactively maintain all farm marine farm/ island plant and equipment so as to 

minimise lost production and stock loss due to equipment failure. 
 Manage the marine farm and island maintenance/engineering operations. 

 
 
 
Farm Hand 
 
Core responsibility: 

 Work safely in accordance with company policy and government legislation. 
 Maximise fish growth. 
 Safeguard stock security. 

 
 
 
 
Cook /Domestic 
 
Core responsibility: 

 Providing high quality meals to the personnel staying at Cone Bay. 
 Meeting or doing better then the allotted budget for stores. 
 Meeting the nutritional guidelines. 
 Maintaining exemplary standards of kitchen hygiene. 
 Provision of laundry services on the island. 
 Cleaning communal facilities. 

 
 
 
 
 

LEGAL REQUIREMENTS 

 

Aquaculture Licence No. 1465 

Held by Maxima Pearling Company Pty Ltd 

PO Box 843 

BROOME  WA  6725 

Authorised until Tuesday 15th January, 2008 

 

Pursuant to section 92 of the Fish Resources Management Act 1994, the licensee named 

above is authorized to engage in the aquaculture of the fish specified in the “Species” 

schedule in the waters as specified in the “Location” schedule and subject to the 

relevant conditions and restrictions as specified.  (See Licence Schedule 4 – Conditions 

and Restrictions) 
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NB:  Use of Licence No. 1465 by MPA Fish Farms is by Agreement with Maxima Pearling 

Company Pty Ltd. 

 

 

RISK ASSESSMENT 

 

The following potential risks were identified through a close analysis of each Farming 

Activity and ranked according to their potential impact.  Control measures are 

implemented as standard operating procedures noting essential resources required to 

closely monitor and review the entire Management System. 

 

Relevant Guidelines and Departmental legislations, regulations and licence conditions 

by which the Business needs to comply are also noted within this section. 

 

 
 
Risk Matrix 

Consequences 
1 2 3 4 5 6 

Likelihood Negligible Minor Moderate Severe Major Catastrophic 
6 Likely 6 12 18 24 30 36 
5 Occasional 5 10 15 20 25 30 
4 Possible 4 8 12 16 20 24 
3 Unlikely 3 6 9 12 15 18 
2 Rare 2 4 6 8 10 12 
1 Remote 1 2 3 4 5 6 
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SEA CAGES: 

Relevent guidelines: 

Environmental protection act 1986. 

Part 8 of the “Fish resource management act 1994”. 

Guidence statement 29, “Benthic primary producer habitat protection”, EPA 2004. 

 

Building sea cages & Nets: 

The current building of sea cages & nets is done on the south beach of Turtle Island Cone 

Bay. The cages are constructed roughly halfway down the beach and the cages being 

constructed are covered during high tide.   

Sea cages are built on the Island and launched at Bay View on high tide to avoid 

damage to the beach. 

 

Issue Risk or 

cause of 

risk 

Like'hd 

(rank) 

Impact Cons 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible additional 

control measures 

(EMS actions) 

Building 

sea 

cages on 

the 

beach 

Change 

of beach 

demogra

phic 

2 Change 

to natural 

environm

ent 

1 2 The cages are 

always left flat so 

as not to trap fish 

at high tide 
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Mooring sea cages: 

The sea cages being used in cone bay are moored in two, six cage grid systems. The 

main issue with mooring the cages is the damage to the benthic substrate from the 

anchor system and the effects the cages will have on the substrate. The effect of anchor 

drag on the benthic environment is one of the primary concerns with the mooring of the 

cages. The substrate that the mooring system is located on is a mud based substrate 

(Brown and Root, 2000) which is ideal for the anchoring of sea cages as once the 

anchors have been placed they “dig-in” and there is little to no anchor drag. 

 

Issue Risk or 

cause 

of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS actions) 

Possible additional 

control measures 

(EMS actions) 

Anchoring 

sea cages 

Anchor 

drag 

4 Damage 

to the 

benthic 

substrate 

1 4 All anchors are at least 

100 metres from coral 

or seagrass. All anchors 

are tensioned upon 

placement.  

 

 

Marine entanglement: 

The entanglement of marine fauna in anchor lines is a concern yet there is no evidence 

that the local marine fauna could become entangled. All the anchor lines and related 

lines are kept taught and are checked regularly to minimize any chance of interaction 

with the local marine fauna. 

 

Issue Risk or 

cause of 

risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS actions) 

Possible additional 

control measures 

(EMS actions) 

Entangleme

nt of fauna 

Anchor 

lines & 

Predator 

exclusion 

nets 

1 Dead or 

injured 

marine 

fauna 

0 1 All anchor lines are kept 

taught and there is no 

predator exclusion nets 

 

 

* All nets are rigid mesh steel or plastic and do not fold 
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Floating the cages: 

Floating the cages requires the tying of floats around the sides of the built cage and onto 

the bottom of the cage and using a high spring tide to tow the cage off the beach. The 

floating cage is then secured to a polar circle 

 

Issue Risk or 

cause of 

risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible additional 

control measures 

(EMS actions) 

Potential 

damage to 

the 

environment 

from the 

floating of 

cages 

Floating 

cages on 

the south 

beach of 

turtle 

island 

4 Impact 

on the 

aesthetic 

value from loss 

of bois when 

removing to 

attach to the 

polar circle 

1 4 When floating 

cages there are 

staff in boats 

collecting all the 

bois that are 

removed from the 

cage 

 

 

Cage maintenance: 

The cages require continuous maintenance in order to keep them in good condition. This 

includes cleaning the fowling off the steel mesh, checking for damage or areas that 

could potentially become holes; check support ropes and shackles and checking the 

overall condition of the cage. 

 

* Nets are kept clean to minimize fouling and maximize water flow within the net. 
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Cleaning of the cages: 

There is no anti-foul coating used on the cages so there is no risk of introducing this into 

the local marine environment. The cages are cleaned by divers using a high pressure 

water hose, this hose uses sea water so there is no impute of chemicals or fresh water into 

the environment. 

 

Issue Risk or 

cause of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible additional 

control measures 

(EMS actions) 

Impute of 

chemicals 

from cage 

cleaning 

Cleaning 

cages 

1 No impact as 

no chemicals 

are used 

0 0 No chemical or 

fresh water are 

used in the 

cleaning of the 

cages 

 

 

Escapes: 

The problem of escapes is considered to be of the highest priority and all possible 

precautions are taken in order to prevent fish escapes. The sea cages are continually 

checked by divers looking for areas where holes could develop or areas on the cage 

that are damaged. There is no effective method of dealing with fish that have escaped 

so the emphasis is on escape prevention. 

 

Issue Risk or cause 

of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures 

(EMS actions) 

Possible additional 

control measures 

(EMS actions) 

Fish 

escapes 

Farmed 

Barramundi 

escaping into 

the local 

environment 

4 Addition of no 

local 

Barramundi 

into the local 

environment 

2 8 Continuous 

cage 

maintenance to 

prevent holes 

appearing 

 

 

 All nets are heavy duty steel or plastic mesh 

 All nets are purpose designed for containment 

 Mesh is sized appropriately for fish being held 
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TRANSLOCATION OF FINGERLINGS: 

 

Relevant Guidelines: 

Section 92 of the” Fisheries Resources Management Act 1992” 

Translocation of barramundi under regulation 176 of the “Fish resource management 

regulations 1995” 

Fisheries management paper 159, “Translocation of barramundi for aquaculture and 

recreational fishery enhancement in Western Australia” 

Ministerial guideline number 5. “The aquaculture and recreational fishing stock 

enhancement of non-endemic species in Western Australia” 

  

To Nursery: 

The introduction of fingerling's from outside the local region has two primary risks.  They 

are the introduction of new disease and the introduction of different genetic material 

into the local population. Our licence requires that all fingerling's are certified disease 

free by state veterinary authorities before they are transported to our Cone bay site. It is 

almost impossible for the fingerling's to escape during translocation into the nursery as 

they are in sealed containers until they are in the nursery tanks. 

 

To Sea cages: 

The possibility of losing fish from the nursery to the sea cages is remote and the staff 

involved in this process are experienced and well trained so as to minimise any chance 

of lost fish. The use of specially designed transfer tanks and strict operating protocols 

keeps the risk to a minimum. 

 

Issue Risk or 

cause of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible 

additional 

control measures 

(EMS actions) 

Translocation 

of Barramundi 

Introduction 

of disease 

or genetic 

variation 

2 Damage to 

local 

Barramundi 

population 

1 2 Certification that 

all fingerling's are 

disease free before 

coming to our 

facility and strict 

translocation 

protocols   
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NURSERY: 

Stocking: 

The stocking density of the fingerlings in the nursery will be kept at as conservative a level 

as possible. The conservative stocking densities will produce less concentrated waste 

from each tank and also provide a better environment for the fingerling's to grow, 

producing lower mortalities and better growth rates. 

 

Issue Risk or 

cause of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible 

additional 

control measures 

(EMS actions) 

Nutrient waste 

from nursery 

Overstockin

g of nursery 

tanks 

3 Increased 

pressure of 

filtration 

system 

1 3 Conservative 

stocking densities 

and high capacity 

filtration system 

 

 

Feeding: 

The waste water produced by the nursery is filtered through a screen filter system 

removing waste down to 100 microns in size; this is transferred into a “geo-tube” which is 

removed from the island when full. The filtered water then flows back into the bay. The 

introduction of a computerised auto feeding unit into the nursery helps minimise food 

wastage thereby decreasing the excess nutrients in the waste water.  

 

Issue Risk or 

cause of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible 

additional 

control measures 

(EMS actions) 

Nutrient waste 

from nursery 

Excess 

nutrient 

waste from 

feed 

2 Increased 

nutrient 

outflow into 

the bay 

1 2 Staff training to 

minimise 

overfeeding, 

computerised auto 

feeding system 

 

 

Each tank is designed to remove solids quickly in a separate water stream.  This minimizes 

the amount of nutrient from dissolved particles. 
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GROW OUT: 

 

Stocking: 

Conservative stocking densities are used with a maximum of 50kg/m3. Conservative 

stocking densities will keep excess nutrient loads from any one particular cage down and 

will cause less stress on the fish. 

 

Feeding: 

The introduction of nutrients into the environment is one of our primary environmental 

concerns. Feeding is one of the most common ways for excess nutrients to enter the 

environment. 

All staff that work on the feeding boats are trained in how to recognise fish feeding 

behaviour and modify the feeding rates accordingly. The introduction of mechanised 

feeders will also increase the efficiency of the feed delivery. 

 

Issue Risk or cause 

of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible 

additional 

control 

measures (EMS 

actions) 

Increased 

nutrient 

load on the 

benthic 

habitat  

The increase 

of nutrients in 

the 

environment 

from feeding 

and fecal 

matter 

6 Deposition 

and or 

accumulati

on of 

uneaten 

feed and 

faeces 

increasing 

nutrients on 

benthic 

habitat 

4 24 There is an 

extensive 

monitoring 

program in place 

and and if any 

damage is 

observed it is 

reported 

immediately  

 

 

Under water cameras are deployed whenever feeding is undertaken.  These provide 

clear feedback to the feeder. 
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CHEMICALS: 

 

Fuel: 

The handling and use of fuel, both diesel and petrol, is a constant activity on the farm, 

and because of this strict operating procedures are in place. The three main activities 

are the transfer of fuel onto the island, the storage of fuel on the island and the transfer 

of fuel for use in equipment. 

 

Fuel transfer on the island: 

The transfer of diesel fuel onto the island is done from a supply barge and is pumped via 

a floating pipe into the storage tank on the island. 

All petrol on the island is kept in 200 litre drums and this is delivered by a landing barge 

and forklifted into its storage area. 

 

 

Fuel storage: 

All fuel stored on the island is stored in accordance with the toxic and hazardous 

substance – storage, use and accidental spill contingency plan. The fuel and storage 

areas are checked every morning by the islands chief engineer and any problems 

reported to the island manager.  

 

 

Refueling of equipment: 

The refueling of boats and other equipment has to be done on a regular basis with 

different methods being used depending on the equipment being fueled. Diesel vessels 

are fueled on the water from the main supply tank. During this process there is always at 

least one senior farm hand overseeing the operation and all staff involved are suitably 

trained in both the fueling process and the accidental spill contingency plan. Petrol 

vessels are fueled on the south beach from 200 litre drums using a hand pump. As with all 

fueling procedures the staff involved are trained in both the fueling procedures and the 

accidental spill contingency plan. Fueling of The tractor and the tender is only done by 

the engineer on duty.  
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Use and storage of chemicals: 

The use of chemicals on the farm site is strictly monitored and all chemical use is in 

accordance with our toxic and hazardous substance – storage, use and accidental spill 

contingency plan.  

Handling – the handling of all chemicals will be in accordance with the chemicals 

material safety data sheet (MSDS) and work place health and safety guidelines will 

always followed. Storage facilities are constructed to prevent toxic or hazardous 

substance escape to the environment under any conditions.  

 

Issue Risk or 

cause of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible 

additional 

control measures 

(EMS actions) 

Pollution from 

chemical into 

the local 

environment 

from spilled or 

incorrectly 

disposed of 

chemicals 

Fuels, oils 

Paint and 

any other 

chemical 

substance 

2 There would 

be an impact 

on the quality 

of the local 

marine 

environment 

affecting local 

marine life 

4 8 A toxic and 

hazardous 

substance  

storage, use and 

accidental spill 

contingency 

plan has been 

developed and 

implemented. All 

fuels and 

chemicals are 

correctly stored 

and no 

chemicals are 

used on the sea 

cages. 
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Predator exclusion: 

Currently the only predator exclusion devices in use on the farm are bird exclusion nets 

on all the cages. These nets are designed to stop birds from accessing the fish within the 

cages by covering the entire top of the cage with extremely strong nylon netting. The 

possibility of birds getting stuck in or under the netting if the nets are properly maintained 

is very remote and all our bird nets are checked by staff daily to ensure they are 

tensioned correctly, as it stops fish getting out by jumping. 

 

Issue Risk or cause 

of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current 

control 

measures 

(EMS actions) 

Possible 

additional 

control measures 

(EMS actions) 

The possible 

entanglement 

of local birds 

in the 

predator 

exclusion nets 

The use of bird 

exclusion nets 

over the sea 

cages and 

possible 

entanglement 

2 Potential injury 

or death of 

local bird life 

from 

entanglement 

in the nets 

3 6 All predator 

exclusion nets 

are kept 

properly 

tensioned and 

are checked 

by feeding 

crews daily. 

 

  

 All bird nets are made from small mesh to minimize risk of entanglement. 

 All nets used to contain the fish are made from strong, rigid netting which also 

acts as a predator exclusion net. 
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AESTHETICS: 

 

The aesthetic value of the Kimberly region is world renowned and with this in mind all 

decisions relating to any activity in the area will be carefully considered. The use of low-

profile black polar circles for all sea cages to minimise the visual impact and using as few 

visual navigational markers as considered safe. 

 

Issue Risk or cause 

of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible additional 

control measures 

(EMS actions) 

Lowering 

of 

aesthetic 

value 

Reduction in 

the visual 

appeal due to 

infrastructure 

2 Potential 

loss of visual 

appeal 

from sea 

cages and 

mooring 

systems in 

the bay  

2 4 Use of low profile 

cages in dark 

colours and as few 

markers as is safe 

set in a neat and 

orderly way 

Always considering 

the visual impact 

of any new 

structure built on 

the island or in the 

bay. 
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WASTE 

Waste will be kept to a minimum and the policy of reduce, re-use and recycle is followed 

in all production areas. A waste management plan has been established and is currently 

in the process of being implemented. 

 

Issue Risk or 

cause of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible additional 

control measures 

(EMS actions) 

General 

waste 

General 

waste in the 

form of litter 

will be 

produced 

from normal 

farm 

operations 

2 Potential 

reduction in 

water quality 

and harm to 

wildlife if 

entanglement 

or ingestion 

occurs. Could 

also spoil the 

visual amenity 

of the area 

3 6 All rubbish and 

discarded material 

is removed from 

the sea based 

operation and 

transported to 

Turtle island for 

re-use, recycling or 

disposal. All waste 

will be recycled or 

disposed of in 

accordance with 

our pre-existing 

waste 

management 

program 
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DEAD FISH: 

With the current expansion of the farm the disposal of dead fish from the system will need 

to be addressed. Currently it is being proposed to ensile the dead fish and either use the 

by products on the island or transport them off the island for disposal or reuse. 

 

Issue Risk or 

cause of 

risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible additional 

control measures 

(EMS actions) 

Fish odour Fish odour 

due to 

dead fish 

3 Reduced air 

quality, 

adverse effect 

on the 

aesthetic 

value of the 

area 

2 6 All mortalities  are 

collected as soon 

as observed and 

are disposed of by 

burying them in a 

designated waste 

pit  

Currently the 

process for ensiling 

the mortalities is 

being developed 

and will be 

implemented on 

the island once 

complete. 

 

 

NOISE: 

As Cone Bay is such a remote location the effects of noise on other users will be very 

minimal yet activities that produce excessive noise will be kept to a minimum and will 

only be conducted during daylight hours.  

 

Issue Risk or 

cause of 

risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible additional 

control measures 

(EMS actions) 

Excess 

noise in 

the ares 

Noise from 

equipment 

3 Loss of 

aesthetic 

value from 

noise y 

machinery  

2 6 All machinery is 

serviced regularly 

to minimise noise 

emissions. 

Equipment will not 

be used while dark 

where possible  

 

 

* Noisy equipment is also an OH&S issue that must be addressed for staff health 
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ENERGY USE: 

The efficient use of fuel and energy is both good environmental policy and good 

business sense.  

The company is always looking into more sustainable energy products to both minimise 

our effect on the environment and better our business. 

 

Issue Risk or 

cause of 

risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible additional 

control measures 

(EMS actions) 

Emissions 

from 

diesel 

and 

petrol 

Pollution 

from the 

inefficient 

use of 

energy 

 Reduced air 

quality from 

inefficient 

engines 

  Maintain all 

equipment to the 

highest standards 

and only use this 

equipment where 

absolutely 

necessary 

The phasing out of 

all two stroke 

outboard engines 

and these will be 

replaced by four 

stroke engines with 

the highest 

emissions ratings 

available 

 

 

PURCHASING: 

The company will endeavor to purchase products from ISO 9000 and 14001 certified 

companies where possible or companies that are actively working on becoming 

environmentally sustainable. 

 

Issue Risk or 

cause of risk 

Like'hd 

(rank) 

Impact Cons. 

(rank) 

Risk  

(rank) 

Current control 

measures (EMS 

actions) 

Possible additional 

control measures 

(EMS actions) 

Purchasin

g for the 

company 

in an 

environ 

mentally 

conscious 

manner 

Minimising 

the 

environmen

tal effect of 

the 

products 

used in our 

operations 

NA General 

environmental 

impacts from 

our suppliers 

NA NA There are currently 

no procedures in 

place for the 

purchasing of 

environmentally 

sustainable 

products   

The 

development of a 

purchasing 

procedure for the 

company that 

focuses on 

purchasing from 

mpanies that are 

ISO 9000 and 14001 

certified. 
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POLICY 

MPA recognises the responsibility the organisation has in preserving the environments 

of the currently utilised Cone Bay and additional proposed Crawford Bay, in addition 

to the land base of Turtle Island and fully understands the significance of these areas 

for the Traditional Owners and also those in the Community who wish to visit the 

areas. 

 

The Cone Bay Saltwater Barramundi project will always meet the environmental 

regulations required and where ever possible will aim to achieve the best 

environmental practices. 

 

MPA through its Cone Bay Operation also has a number of environmental objectives 

that the organisation seeks to achieve on top of the aforementioned environmental 

regulations; these are as follows. 

 

1. seek to not only protect but to enhance where possible the local and 

surrounding environment through working with the indigenous community 

and other stakeholders in the region; 

2. work towards becoming a totally sustainable operation through research and 

innovation and the implementation of sustainable aquaculture practices; 

3. contribute to the scientific research into the farming of saltwater Barramundi; 

4. reduce, re-use and recycle in all levels of the operation; 

5. conduct all environmental management in a transparent and professional 

manner; 

6. regularly review all our environmental monitoring and management plan’s 

and always seek to improve upon these; 

 

These goals are the foundation of the organisations Environmental Management 

System and will guide any future development; 
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ACTION PLAN 

 

The Cone Bay Barramundi Action Plan consists of several activities, designated 

people responsible for these actions, a clear communication strategy and 

required resources to make the Action Plan happen! 

 

The General Manager, Farm Manager, Environmental Officer and Business 

Development Manager are all provided with a current copy of the Action Plan to 

ensure an understanding of what each key person is aiming to achieve and their 

roles within this plan. 

 

 

Environmental Management  

Responsibility of the Farm Manager and Environmental Officer 

 

 

Reference document: 

Cone Bay Sea Cage Aquaculture  

Environmental Monitoring and Management Program 

Donna Cahill 

 

Cone Bay Barramundi’s environmental Management program includes 

managerial and technical actions to achieve environmental objectives and 

targets and to address significant environmental aspects.  The environmental 

program is an action plan. 

 

The Cone Bay Sea Cage Aquaculture Environmental Monitoring and 

Management Program was developed to study the potential environmental 

impact of sea cage culture.  In addition to water quality, the benthic substrate, 

mangrove and fringing reef sites are monitored in an ongoing study.  This aids 

regulation and management of the system to prevent irreversible loss of 

ecosystem attributes. 
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Community Relations & Development 

Responsibility of the Business/Project Development Manager 

 

 

Reference document: 

Indigenous Employment Strategy 

May 2007 

Felicity Brown 

 

MPA through its Cone Bay Barramundi project seeks not only to protect but also 

to enhance, where possible, the local environment by working closely with other 

stakeholders within the region in addition to enjoying an ongoing strong and 

positive relationship with the local Indigenous Community known as Yalun, 

located at the base of Cone Bay.   

  

Through the Company’s Indigenous Employment Strategy, implemented in 2007, 

Cone Bay Barramundi acknowledges the many benefits of working closely with 

the local Community and in particular encourages employment of local Yalun 

people within the Fish Farming project.  This not only addresses labour and skill 

shortages and staff turnover but also builds a work force for the future and utilises 

unique skills and knowledge of the area.  MPA nurtures the objectives of 

supporting the achievement of economic independence for local indigenous 

communities and employing Local People for Local Jobs!     
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Waste Management  

Responsibility of the Farm Manager and Environmental Officer 

 

 

Reference document: 

Waste Management Plan (appendix J – PER) 

Nikki Jack 

February 2007 

 

Cone Bay Barramundi is a strong advocate for waste minimisation and 

sustainable farming practices.  Cone Bay has developed a WMP that assesses the 

activities, identifies waste products, records amount of waste product, develops 

management strategies for each waste product and establishes a regular review 

schedule. 

 

Cone Bay Barramundi’s Waste Management Plan enables the Company to 

comply with the growing requirements for sustainable operational practices that 

ensure best practice measures are being utilised.   

 

Cone Bay Barramundi implements the objective to reduce, reuse and recycle 

waste in all levels of the operation in order to achieve the Company’s 

commitment to minimise generated waste.  Waste products are treated and 

disposed of in accordance with the relevant Western Australian Government 

regulations.  Cone Bay Barramundi conducts a regular review of the Waste 

Management Plan and works towards continual improvement of the principles of 

waste management practices. 
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Communication Strategy: 

Responsibility of the Managing Director, Farm Manager and Business/Project 

Development Manager 

 

 

For effective Environmental Management, Cone Bay Barramundi’s policies, 

objectives, desired outcomes and environmental information must be effectively 

and efficiently communicated between all parties which engage in, line with or 

influence the Fish farm’s activities. 

 

Effective two-way communication is an important tool to motivate employees.  

Current internal monthly communication meetings available to staff include: 

 

• Operational meeting 

• Licensing & compliance meeting 

• Environmental Management meeting 

• Community Development meeting  

 

Operational Meetings: 

Operational Meetings are held the first Tuesday of each month involving the 

Managing Director, the Farm Manager, Island Manager and Farm Supervisor’s.  

The aim is to cover all operational issues on site. 

 

Licensing and Compliance Meetings: 

These meetings are held the second Tuesday of each month including the 

Managing Director, Business/Project Development Manager, Contracted 

Environmental Consultant and Environmental Officer.  The aim is to update on all 

current license statuses, develop a plan for any further required input and ensure 

everyone is aware of and meeting Departmental requirements and compliance. 

 

Environmental Management meetings: 

These meetings are held the third Tuesday of each month involving the Managing 

Director, the Business/Project Development Manager, Farm Manager, Relief Farm 
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Managers, Environmental Officer and the Island Manager and cover all 

Environmental aspects of the Operation. 

 

Community Development: 

These meetings are held the forth Tuesday of each month involving the 

Business/Project Development Manager, the Relief Farm Manager and the Island 

Manager; primarily surrounding the relationship with neighbouring Yalun 

Community.  These meetings also cover Employment of Yalun Community within 

the Fish Farming project in addition to any local Community issues pertinent to the 

Operation. 
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Training and Competency 

Responsibility of the Farm Manager 

 

 

It is important that all personnel are aware of MPA’s commitment to a quality and 

systematic approach to environmental management and have the knowledge, 

skills and motivation necessary to ensure that Cone Bay Barramundi meets the 

Company’s environmental Policy. 

 

Development and Co-ordination of operational related environmental training 

programs ensure all personnel, including contractors, have awareness and are 

suitably trained. 

 

MPA has established and maintains a training procedure which includes 

Induction training for new employees and contractors and ongoing training for 

existing employees.  

 

Training is divided into specific areas including: 

1. Operational Training  

a. Induction   

b. On the Job training pertinent to each individual activity 

2. Systems Training 

a. Employees roles and responsibilities in achieving conformance 

with the Environmental Policy, EMS system requirements and 

procedures; 

b. Actual or potential hazards associated with their work activities; 

3. Skills Training 

a. Training of employees in respect to specific skills or technical 

knowledge required to perform tasks competently; 

b. Development of further required skills; 
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Training programs have a process for identifying training needs, established and 

maintained procedures, documentation and records of training programs and 

who have completed them and an evaluation of the training program. 
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Cone Bay Barramundi 
Training Form 

 
 
 
Date:  

Type of Training  

Conducted By:  

Location:  

 
Participants: 
 

Name: Signature: 

  

  

  

  

  
 

  

  

  

  

  
 

  

  

  

  

 
 Supervisors Signature: _______________________________                                                                    
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Cone Bay Barramundi  

Training Evaluation 

Form 

 

Date: ___/___/___ 

 

Course: ______________________________________________________________________________                     

 

 

Name:  

Course 

Comments: 

 

 

 

 

 

 

 

Do you Require 

More Training: 

 

[If so] What Type 

of Training: 

 

 

 

 

 

 

 
 
 
 

 

Draft 1 34



Public Environmental Review  Maxima Pearling Company Pty Ltd 
Cone Bay 1000T Barramundi Production Proposal 

 

Operating Procedures Manuals 

Responsibility of the Farm Manager and Business/Project Development Manager 

 

 

Each individual Fish Farming Activity has its own Procedures Manual developed 

and implemented.  New and existing staff members are clearly instructed on how 

to carry out each activity whilst ensuring Safety and Management of personnel, 

fish and the Environment. 

 

Hard copies of these manuals are kept on site at the farm in addition to copies 

kept in the Broome Office.  Any operational changes are to be forwarded to the 

Business Development Manager as the designated role for making any such 

changes to the original Operational Procedures document.   

 

Procedures Manuals Include: 

• Nursery Operations 

• Barramundi Health Management & Emergency Plan  

• Information for Casual Staff 

• Marine Farm Operating Procedures 

• Dive Operations  

• Occupational Health and Safety  

• Induction Manual 
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Document Control 

Responsibility of the Business Development Manager 

 

 

Cone Bay Barramundi acknowledges the importance that all environmental 

management system documentation be developed and maintained in paper and 

electronic form to both describe the core elements, practices and procedures for 

the system and also provide direction to related documents.   

 

With development of such systems and procedures the Company acknowledges the 

importance for a key person being marked as responsible for making any required 

alterations to documents and of only keep the latest version of documents to avoid 

confusion. 

 

Document control procedures ensure: 

 

• Documents can be readily identified and are marked with dates of revision; 

• Documents can be easily retrieved; 

• Labelling standards as a minimum included control factors such as page 

numbering and date printed on each page in addition to indicating the 

position/s responsible; 

• Documents are periodically reviewed, revised as necessary and approved for 

adequacy by authorised personnel prior to use; 

• Records of current issues or revisions of documents are maintained and 

supported by amendment and distribution records; 

• The current versions of relevant documents, in particular environmental 

procedures, are available at all locations where operations essential to the 

effective functioning of the EMS are performed; 

• Obsolete documents are promptly removed from all points of issue and points 

of use; 

• A reference copy of all current and superseded documentation is maintained 

and filed; 

• Obsolete documents retained for legal or other purposes are identified and  
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Copies of completed documents will be retained for a minimum of seven (7) 

years from being superseded. 

 

 

In addition to the above implemented Actions, Cone Bay Barramundi is also 

strongly dedicated to becoming a totally sustainable operation and has an 

ongoing commitment to Research and Development supported through the 

Commonwealth funded AusIndustry Research &Development program. 

 

Cone Bay Barramundi’s Action Plan defines the goals we aim to achieve in 

addressing each priority risk, the actions needed to achieve those goals, persons 

responsible and a deadline for each action.  Having clear goals and allocation 

of responsibility within the Company’s personnel structure ensures the Action Plan 

is successful.  

 

All staff involved will have a copy of the current Action Plan which will assist others 

to understand what individuals are aiming to achieve and clearly identify their 

roles in carrying out the Action Plan. 
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IMPLEMENTATION 

 

Cone Bay Barramundi in carrying out its Environmental plan constantly monitors 

the Company’s priority actions to ensure they are achieving the required 

outcomes.  The Company needs to know that the actions which are 

implemented are also working and achieving as required and if they are not, 

then Management need be prepared to make appropriate & immediate 

changes as circumstances require.  A selection of alternative actions should be 

identified that can be quickly implemented should those previous not be working. 

 

Cone Bay Barramundi is committed to involving the local Community as much as 

possible acknowledging this continues to build the Company’s credibility.  Public 

opinion is always a good indicator of how well the Company is achieving its 

objective to effectively communicate to and operate within the local 

community.  
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AUDIT, CERTIFICATION AND REVIEW 

 

MPA has established and maintains a periodic EMS audit program, which is a key tool 

to determine Cone Bay Barramundi’s Environmental Policy is being applied and 

whether the operational EMS conforms to corporate requirements and to systems 

being implemented and maintained as per requirements of ISO 14001.  This audit also 

ensures Community confidence - that the Company is achieving what we say we 

are.  

 

This Audit program is carried out annually by Company Representatives including the 

Managing Director whose experience in Auditing selects him as the most likely 

candidate, the Business Development Manager for their experience in Environmental 

Management Systems and the Environmental Technical Officer position for their 

appropriate skills base.  Apart from being suitably trained for conducting audits, these 

personnel are also independent of those having direct responsibility for the work 

being performed. 

 

The results of audits are to be documented in an audit report and presented for 

Management Review.  Where non conforming activities are identified, corrective 

and preventative action must be initiated. 

 

MPA acknowledges that a formal review of Cone Bay Barramundi’s environmental 

management system must take place on a regular basis to ensure continuing 

suitability, adequacy and effectiveness.     

 

The Review process accounts for: 

 

a. EMS Audit findings; 

b. The Commitment to continual improvement; 

c. Changes in economic circumstances; 

d. Changing expectations and requirements of interested parties; 

e. New or altered legislative requirements; 

f. Advances in science and technology; 

g. New business methods; 

h. New activities; 
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i. Market preferences; 

j. Complaints/views of stakeholders; 

k. Correspondence from authorities regarding environmental performance;
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EMS Element Auditor Audit Date Location Checklist Available Audit Conducted 

1. Company Vision      

2. Activities      

3. Legal Requirements      

4. Risk Assessment      

5. Policy      

6. Action Plan      

7. Implementation      

8. Audit, Certification & 
Review                               

     

9. Reporting      

10. Reference Material      

Cone Bay Barramundi Auditing Schedule 

 
 
 
 
Auditor’s Signature: ……………………………                                                    
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REPORTING: 

1. MPA Board 

Monthly reports are completed by individuals and forwarded to their respective 

Managers to then be compiled with other regular operational reports and 

submitted by the Managing Director to the MPA Board of Directors as a holistic 

monthly project report.  Staff members are encouraged to submit their reports on 

the first day of each month for the Manager to compile and submit the 

comprehensive report to the Board prior to the 15th of each month; 

  

2. Government Bodies 

Regular communication with Government Bodies is required as part of the license 

and approval conditions for Cone Bay Barramundi.  The Business Development 

Manager’s position is available for this ongoing liaison with the additional support 

of the Managing Director’s role. 

     

3. Joint Venture Partners: 

Regular liaison with Maxima Pearling Company as a Venture Partner take place 

on both a ground level and further financial level with required reports provided 

to MPC on a monthly basis. 

  

4. Shareholders: 

Shareholders of MPA as an ASX listed Company are provided with regular press 

releases made public to the market in addition to an annual report and invitation 

to the Company’s Annual General Meeting. 

 

5. General Public: 

Communication with the General Public and local Community is an important 

part of the Fish Farming project’s operations.  Open communication gives the 

community confidence that Cone Bay Barramundi is adequately and responsibly 

managing the impacts of its activities and therefore environmental issues.  

Regular reports to the local media are provided in response to media releases to 

the market and further discussion is encouraged. 
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REFERENCE DOCUMENTS & MATERIAL; 

• Marine Produce Australia Annual Report 2006 

• Seafood Services Australia   

• Pearl producers Association – Pearling industry environmental Management 

System 

• Cone Bay Barramundi Indigenous Employment Strategy, May 2007, by Felicity 

Brown 

• Waste Management Plan (appendix J – PER) by Nikki Jack, February 2007 

• Aquaculture Licence No. 1465 

• Cone Bay Sea Cage Aquaculture Environmental Monitoring & Management 

Program by Donna Cahill 

 
 


