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1. INTRODUCTION  

On 19 February 2016, Project Sea Dragon Pty Ltd lodged a Notice of Intent (NOI) for the Breeding Facilities for 

Project Sea Dragon (PSD) with the Northern Territory (NT) Department of Primary Industries and Fisheries. The 

NOI provided the details of the development of full scale operations for the Core Breeding Centre (CBC), 

Broodstock Maturation Centre (BMC) and associated infrastructure proposed to be developed at Point Ceylon, in 

Bynoe Harbour in the NT. 

On 7 March 2016 Dr Bill Freeland, Chair of the NT Environment Protection Authority (EPA) wrote to PSD’s 

Executive Director, Chris Mitchell, to request additional information to inform a decision as to whether an 

Environmental Impact Statement (EIS) under the Environmental Assessment Act is necessary for the proposed 

action, or whether the assessment is at an end point and regulation of the proposed activity can proceed through 

an Environmental Management Plan under the Fisheries Act. 

As part of the request for additional information (RFI), a risk assessment that explores the potential risks arising 

from construction and operation of the proposed action was requested. As such, an environmental, social and 

cultural heritage risk assessment has been completed and is documented herein. 

The notable risks of interest mentioned in the RFI were: 

 the risks of impact from the waste discharge water to Wheatley Creek – in particular to benthic and mangrove 
habitats; 

 the risk of impact to the neighboring pearling operations; 

 the level of risk to biodiversity values – in particular the risks to terrestrial and marine species associated with land 
clearing and wastewater discharge. 

The findings of the studies that have underpinned this risk assessment have shown that there is no potential to 

impact the neighbouring pearling operations, hence it is not specifically considered herein. 

2. PROJECT DESCRIPTION 

The Project Description can be found in the NOI, which was lodged with the NT Department of Primary Industries 

and Fisheries on 19 February 2016, hence is not replicated herein. Supplementary information to that in the NOI, 

can also be found in the response to the RFI, and associated appendices.  
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3. RISK ASSESSMENT PROCESS AND METHODOLOGY 

3.1. RISK ASSESSMENT METHODOLOGY 

This risk assessment provides an assessment of the risks to environmental, social and cultural heritage values 

associated with construction and operation of the proposed action, to assist the NT EPA to make a decision of 

whether an EIS under the Environmental Assessment Act is required, or whether the proposed activity can 

proceed through an Environmental Management Plan under the Fisheries Act. 

The methodology employed was a standard semi-quantitative risk assessment consistent with AS/NZS ISO 

31000:2009 ‘Risk Management – Principles and Guidelines’. The risk assessment process draws upon inputs from 

a range of technical studies and specialists with the necessary skills and experiences to identify and address the 

risks associated with the proposed action. In relation to the key risks identified in the RFI, the risk assessment 

draws chiefly upon information contained in reports by Water Technology (2016) and GHD (2016) that were 

commissioned by Seafarms to inform the NOI. These reports are contained in the Appendices to the RFI. 

3.2. RISK IDENTIFICATION 

The risks were identified on the basis of the understanding of the construction methods and the site based 

operations and discharge regime, as well as the understanding of the receiving environment and environmental, 

social and cultural heritage values within the site and surrounding areas.  

Decommissioning was not considered specifically, as it would simply involve de-stocking the tanks where live food 

and prawns were grown, followed by flushing and cleaning so that the facilities can dry-out and be maintained in 

a stable, idle condition until sold, or disassembled (see Section 3.11 of NOI). This is simply an extended version of 

the standard Seafarms operating procedure used between batches of livestock, and as such the risks involved 

with de-stocking are captured under the risk assessment of operational activities. 

As mentioned above, the technical studies contained in the appendices to the RFI provide the assessment of the 

potential impacts that underpins the understanding and identification of the risks. The identified risks are 

presented in the Project Risk Register for Site Preparation and Construction and the Project Risk Register for 

Operation – see Section 1.4.  

3.3. RISK ANALYSIS AND CHARACTERISATION 

The risk assessment addresses the potential impacts and consequences to environmental, social and cultural 

heritage values of the construction and operational phases of the project with standard environmental control 

measures in place, as would be described in the project EMP.  

The risk assessment identified potential risks and impacts arising from the project to a number of environmental, 

social and cultural heritage aspects. For the purposes of this risk assessment these are defined as the 

‘consequence aspect’. The consequence aspects identified were: 

 General Ecological Values 

 Conservation Significant Species  



 

Core Breeding Centre and Broodstock Maturation Centre 

Notice of Intent 

Risk Assessment  Page 3 

 Cultural Heritage  

 Amenity  

 Soils  

 Marine and Intertidal Water 

 Ground Water  

Table 1 describes the types of consequences that have been identified for each consequence aspect. The 

consequence definitions are based upon similar consequence definitions for recent Risk Assessments for 

Environmental Impact Assessments in the Northern Territory (for example, Rangers Deeps 3 Underground Mine 

and the Mount Todd Gold Project), and were customised to align with the particular environmental, social and 

cultural sensitivities of the proposed project location at Bynoe Harbour.  

Likelihoods have been categorised around the probability of occurrence, within the context of reasonable 

timeframes and frequencies given the nature of the anticipated project life. These are outlined in Table 2.  

The overall risk rankings are derived from the severity of the potential consequences and the likelihood of 

occurrence/exposure as detailed in the risk matrix at Table 3.  

A brief description of each overall possible risk classification is provided below. 

Extreme 

A ranking of Extreme represents an unacceptable risk, which is usually critical in nature in terms of consequences 

(e.g. extensive and long term environmental harm, permanent sacred site damage) and is considered possible to 

almost certain to occur. Such risks significantly exceed the risk acceptance threshold and require comprehensive 

control measures, and additional urgent and immediate attention towards the identification and implementation 

of measures necessary to reduce the level of risk. 

High 

High risks typically relate to significant to critical consequences (e.g. a major amount of environmental or 

heritage damage) that are rated as possible to almost certain to occur. These are also likely to exceed the risk 

acceptance threshold, and although proactive control measures are usually planned or implemented, a very close 

monitoring regime and additional actions towards achieving further risk reduction is required. 

Medium 

As suggested by the classification, medium level risks span a group of risk combinations varying from relatively 

low consequence / high likelihood to mid-level consequence / likelihood to relatively high consequence / low 

likelihood scenarios across environmental, social and economic areas. These risks are likely to require active 

monitoring as they are effectively positioned on the risk acceptance threshold. 

Low 

Low risks are below the risk acceptance threshold and although they may require additional monitoring in certain 

cases, are not considered to require active management. In general such risks represent relatively low likelihood, 

and low to mid-level consequence scenarios. 
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Very Low 

Very Low risks are below the risk acceptance threshold and would, at the most, require additional monitoring and 

in many cases would not require active management. These risks can include unlikely to rare events with minor 

consequences, and in essence relate to situations around very low probabilities of relatively minor impacts 

occurring. 

TABLE 1  CONSEQUENCE CLASSIFICATION SCALE 

Consequence 
aspect 

Consequences 

Very Low Low Moderate High Very High 

General 
Ecological Values 

 

Minor local 
habitat and/or 
resource 
modification 
and/or disruption 
of ecological 
processes 

 

 

Moderate local 
resource and/or 
habitat 
modification 
and/or local 
short-term 
decrease in 
abundance of 
some species 
with no lasting 
effect on local 
population. 

Substantial local 
resource and/or 
habitat 
modification 
and/or local long-
term decrease in 
abundance of 
some species 
resulting in some 
permanent 
change to 
community 
structure. 

Moderate 
resource and/or 
habitat 
modification 
and/or regional 
decrease in 
abundance of 
some species 
resulting in some 
changes to 
community 
structure. 

Substantial 
regional resource 
and/or habitat 
modification 
and/or loss of 
numerous species 
resulting in the 
dominance of 
only a few 
species. 

 

Conservation 
Significant 
Species  

Minor local 
habitat 
modification 
and/or lifecycle 
disruption for a 
listed species  

No loss of 
individuals of 
conservation 
significant fauna 
species. 

Moderate local 
habitat 
modification 
and/or lifecycle 
disruption for a 
listed species  

Minor local 
decrease in size 
of populations of 
species of 
conservation 
significance 

Substantial local 
habitat 
modification 
and/or lifecycle 
disruption for a 
listed species  

Moderate lasting 
decrease in size 
of populations of 
conservation 
significant 
species 

Moderate 
regional habitat 
modification 
and/or lifecycle 
disruption for a 
listed species  

Substantial local 
decrease in size 
of populations of 
conservation 
significant 
species 

Substantial 
regional habitat 
modification 
and/or lifecycle 
disruption for a 
listed species  

Moderate or 
substantial 
regional decrease 
in size of 
populations of 
conservation 
significant 
species 

Cultural Heritage Insignificant 
effect. 

 

 

Repairable 
damage to site or 
item of low 
cultural 
significance. 

 

 

 

Irreparable 
damage to site or 
item of low 
cultural 
significance. 

Relocation of 
archaeological 
findings in 
agreement with 
heritage 
regulation. 

Repairable 
damage to site of 
cultural 
significance. 

Infringement of 
heritage 
regulation as a 
result of ignoring 
the cultural GIS. 

Irreparable 
damage to AAPA 
listed site or item 
of cultural 
significance. 
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Consequence 
aspect 

Consequences 

Very Low Low Moderate High Very High 

Amenity Visual: No 
noticeable 
change to vista as 
viewed from 
sensitive 
premises. 

Noise: Negligible 
noise level 
increase at 
closest affected 
receiver <1 dBA 
(not noticeable 
by all people). 

Visual: Near-
source and short-
term change to 
vista as viewed 
from sensitive 
premises. 

Noise: Marginal 
noise level 
increase at 
closest affected 
receiver 1dBA to 
2 dBA (not 
noticeable by 
most people). 

Visual: Near-
source and 
medium-term or 
local and short 
term change to 
vista as viewed 
from sensitive 
premises. 

Noise: Moderate 
noise level 
increase at 
closest affected 
receiver 3 dBA to 
10 dBA (not 
noticeable by 
some people). 

Visual: Near-
source and long 
term or local and 
medium-term 
change to vista as 
viewed from 
sensitive 
premises. 

Noise: 
Appreciable noise 
level increase at 
closest affected 
receiver 5 dBA to 
10 dBA 
(noticeable by 
most people). 

Visual: Local and 
long-term change 
to vista as viewed 
from sensitive 
premises. 

Noise: Significant 
noise level 
increase at 
closest affected 
receiver >dBA 
(noticeable by 
nearly everyone). 

Soils Near surface soils 
are confined and 
short-term 
impact. Promptly 
reversible. 

Near-surface soils 
confined and 
medium-term 
reversible impact.  
May take < 1 year 
to remediation. 

 

 

Near-surface soils 
confined and 
long-term 
recovery impact.  
May take > 1 year 
for full 
remediation. 

Impact most 
likely affecting 
deep soil profiles 
and requiring 
long-term 
recovery, leaving 
residual damage.  
May take years 
for full 
remediation. 

Impact most 
likely affecting 
deep soil profiles 
and requiring 
long-term 
recovery leaving 
major residual 
damage.  May 
take decades for 
full remediation 

Marine and 
Intertidal Water 

Minimal near 
source (at point 
of discharge) 
eutrophication, 
or other water 
quality change 
with no 
significant loss of 
quality. 

Local (within 1 
km distance of 
discharge) short-
term 
eutrophication or 
other water 
quality change 
above approved 
Water Quality 
Objectives. No 
discharge of 
chemicals or 
other toxicants.  

 

 

Local (within 1 
km distance of 
discharge) long-
term 
eutrophication or 
other water 
quality change 
above approved 
Water Quality 
Objectives. No 
discharge of 
chemicals or 
toxicants.  

Short term local 
changes to water 
quality as a result 
of discharge or 
spillage of 
chemical or 
toxicants 

Regional 
(extending 
outside of 1 km 
distance of 
discharge) long-
term 
eutrophication or 
other water 
quality change 
above approved 
Water Quality 
Objectives. No 
discharge of 
chemicals or 
toxicants.  

Short term 
regional changes 
to water quality 
as a result of 
discharge or 
spillage of 
chemical or 
toxicants 

Regional 
(extending 
outside of 1 km 
distance of 
discharge) long-
term 
eutrophication, 
turbidity or other 
water quality 
change via 
discharge of 
chemicals or 
toxicants 

Long term 
regional changes 
to water quality 
as a result of 
discharge or 
spillage of 
chemical or 
toxicants  
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Consequence 
aspect 

Consequences 

Very Low Low Moderate High Very High 

Ground Water Quality: Near-
source 
contaminants 
confined and 
promptly 
reversible impact. 

Drawdown: 
Insignificant 
effect. 

 

Quality: Near-
source 
contaminants 
confined and 
medium-term 
reversible impact.  
May take < 1 year 
to remediate. 

 

Drawdown: 
Near-source 
minor change in 
recharge patterns 
within sub-
catchments. 

Quality: Near-
source 
contaminants 
confined and 
medium-term 
impact.  May take 
> 1 year to 
remediate. 

 

Drawdown: 
Near-source 
major change in 
recharge patterns 
within sub-
catchments. 

Quality: Large 
volumes of or 
deep-seated 
contaminants 
requiring long-
term recovery.  
May take years 
for full 
remediation. 

 

Drawdown: Local 
major changes in 
recharge patterns 
within sub-
catchments. 

Quality: Large 
volumes of or 
deep-seated 
contaminants 
requiring long-
term recovery.  
May take 
decades for full 
remediation. 

 

Drawdown: 
Regional major 
changes in 
recharge 
patterns. 

TABLE 2 LIKELIHOOD CLASSIFICATION 

 Likelihood 

Rare Unlikely Possible Likely Almost Certain 

Frequency 
Interval (multiple 
events) 

1/100 years 1/10 – 1/100 
years 

1/year – 1/10 
years 

2/years – 1/year >2/year 

Probability 
(single events) 

<0.1% 0.1%-1% 1%-10% 10%-25% >25% 

TABLE 3 RISK ASSESSMENT CLASSIFICATION MATRIX 

Likelihood Consequences 

1 – Very Low 2 – Low 3 – Moderate 4 – High 5 – Very High 

5 – Almost Certain  Medium Medium High Extreme Extreme 

4 - Likely  Medium Medium Medium High Extreme 

3 – Possible Low Medium Medium Medium High 

2 – Unlikely Very Low Low Medium Medium Medium 

1 – Rare Very Low Low Low Medium Medium 
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3.4. RISK REGISTER 

The Risk Register provides an inventory of the current status of the project risk profile, taking into account the 

controls which will be implemented. The Project Risk Register is a live inventory of risk information which can be 

subject to ongoing review throughout the construction and operation of the Project. The risk register for site 

preparation and construction activities is presented at Table 4, while the risk register for operation is presented at 

Table 5. The two tables combined constitute the Project Risk Register. 
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TABLE 4 ENVIRONMENTAL AND CULTURAL HERITAGE RISK REGISTER FOR SITE PREPARATION AND CONSTRUCTION ACTIVITIES 

Risk Description   Consequence 
Aspect 

Li
ke

lih
o

o
d

 

C
o

n
se

q
u

e
n

ce
 

R
is

k 
Le

ve
l Control Strategies Evaluation Rationale 

Vegetation clearance to 
facilitate construction leads 
to change or loss of 
biodiversity values for 
terrestrial flora and fauna  

General 
Ecological 
Values 

5 2 Med  Adhere to buffer widths 
recommended by the NT Land 
Clearing Guidelines where 
possible, with regard to riparian 
vegetation in drainage lines. 

 Install structures that would 
capture sediment downstream 
of development.   

 Stage clearing of vegetation to 
minimise areas of bare ground 
and clear land only as required 
and in accordance with ESCP. 

 Develop and implement 
Vegetation Clearing sub plans 
which include areas not to be 
cleared (no-go areas) and make 
all workers aware of them 
through EMP and site work 
briefings.  

 Clearly mark limits of clearing 

 Avoid land clearing for 
construction during the Wet 
Season (Dec-May) if practicable. 

The vegetation to be cleared is well represented and 
widespread in the local area. The maximum amount of 
vegetation required to be cleared would be 126.64 ha, 
which represents 0.28% of the vegetation within a 10 km 
radius of the project, and 0.12% of the vegetation within 
the entire Lower Finniss Region. The majority of this 
vegetation (around 80%) is made up of vegetation 
Community Code A1. Again, this community is widespread 
across the region and the clearing that would be required 
to facilitate the project would constitute 0.86% of the 
extent that occurs within a 10 km radius of the project, 
and 0.3% of the extent within the Lower Finniss Region. 
These amounts are considered maximums and as detailed 
design of the project progresses, it is expected that the 
footprint would be reduced, thus lessening the impacts to 
vegetation.  

Species of 
Conservation 
Significance 

3 2 Med Although not recorded on the site, the site provides 
suitable terrestrial habitat for the following conservation 
significant species: 

 one insect  

 one reptile  

 four mammals; and  

 four birds.  

Of these, the reptile - the Yellow-spotted Monitor - and 
one bird - the Partridge Pigeon are considered likely to 
utilise the site. However, the vegetation clearing required 
to facilitate the project is considered unlikely to pose a 
significant impact to any conservation significant species, 
as the vegetation type is common and widespread in the 
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Risk Description   Consequence 
Aspect 

Li
ke

lih
o

o
d

 

C
o

n
se

q
u

e
n

ce
 

R
is

k 
Le

ve
l Control Strategies Evaluation Rationale 

local area, with the clearing required comprising less than 
0.3% of the extent of vegetation within 10 km of the 
project area. Hence, the site would not represent critical 
habitat or possess any unique values for conservation 
significant species. The construction and operation of the 
proposed facility would not contribute to any other 
threatening processes, such as the increase of cane toads, 
the spread of weeds or altered fire regimes. 

On site construction activities 
(clearing, heavy machinery 
movement) leads to 
introduction, or spread of 
existing, weeds 

General 
Ecological 
Values 

2 3 Med  Weed Management sub plan 
implemented. 

 Environmental inductions for 
workforce. 

 Vehicle and equipment wash-
down procedures on site. 

 

Mortality or injury of flora 
species during clearing and 
construction activities 

General 
Ecological 
Values 

5 2  Me
d 

 

 

 Clearly mark limits of clearing. 

 Develop and implement 
Vegetation Clearing sub plans 
which include areas not to be 
cleared (no-go areas) and 
make all workers aware of 
them through EMP and site 
work briefings. 

  

Species of 
Conservation 
Significance 

2 2 Low 

 

 

In addition to the measures listed 
above for general ecological values: 

 Preclearance flora surveys by 
appropriately qualified 
botanist/flora ecologist.  

 Relocation of threatened 
species if any found. 

Two threatened plant species have the potential to occur 
within the habitat on the site. The EMP will provide that 
preclearance surveys to search for them would be 
undertaken prior to clearing or earthworks. Should either 
of these species be discovered, work would cease and a 
relocation plan would be put in place. As mentioned 
above, clearing of the vegetation would constitute less 
than 0.3% of the vegetation within 10 km of the site, 
hence this area would not represent critical habitat for 
these species, should they occur on the site. 
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Risk Description   Consequence 
Aspect 

Li
ke

lih
o

o
d

 

C
o

n
se

q
u

e
n

ce
 

R
is

k 
Le

ve
l Control Strategies Evaluation Rationale 

Mortality or injury of 
terrestrial fauna and avifauna 
species during clearing and 
construction activities 

General 
Ecological 
Values 

5 2 Med 

 

 

 Provision of Fauna 
Management sub-plan within 
EMP. 

 Preclearance fauna surveys by 
appropriately qualified fauna 
spotter. 

 Relocate animals to nearest 
adjacent habitat if animals 
found that will not move of 
their own accord. 

  

Species of 
Conservation 
Significance 

2 2 Low  

Mortality or injury of marine 
megafauna species (e.g. via 
boat strike) during 
construction of intake and 
outfall structures 

Species of 
Conservation 
Significance 

2 2 Low  Visual surveillance for 
megafauna during all vessel 
movements.  

 Use of reduced speed to avoid 
collision interaction as needed. 

  

Disturbance to marine 
megafauna due to noise and 
vibration during construction 
of intake pipeline or outfall 
structure 

Species of 
Conservation 
Significance 

3 1 Low  Limit vessel use as far as 
possible. 

 If practicable, timing of works 
to be undertaken outside of 
breeding or migration periods. 

The noise emitted during construction has the potential to 
cause behavioural changes (e.g. swimming away from the 
area) by marine fauna, with the most sensitive species 
being cetaceans. Any behavioural impact caused by the 
vessel noise is likely to be localised and temporary, with 
marine species expected to resume normal behavioural 
patterns in the waters surrounding the project area in a 
short time-frame.  

Lighting impacts on turtles Species of 
Conservation 
Significance 

1 3 Low  Manage spill of lights (if 
required) into marine areas via 
use of directional lighting.  

 Lighting to be limited to only 
that which is essential. 

 

Given that turtles do not nest within the project area or 
adjacent habitats (the nearest nesting beach is located 15 
km from the project area), it is unlikely that artificial light, 
if required for construction, would interfere with 
navigation to nesting beaches or hatchling behaviour or, 
therefore, their breeding success and population 
longevity. 
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Risk Description   Consequence 
Aspect 

Li
ke

lih
o

o
d

 

C
o

n
se

q
u

e
n

ce
 

R
is

k 
Le

ve
l Control Strategies Evaluation Rationale 

 Lighting to be installed low in 
the vertical plane and using the 
lowest intensity practicable. 

 If required for vessels, lighting 
is to be restricted as far as 
practicable, whilst maintaining 
lighting required in accordance 
with navigation and vessel 
safety standards.  

Increased turbidity caused 
from construction of intake 
and outfall structures 

Marine  and 
Intertidal 
Waters 

3 2 Med  Once pipe anchoring design is 
determined, ensure control 
measures appropriate to that 
construction technique are 
included in the EMP to manage 
and mitigate the potential 
turbidity during construction. 

The local hydrodynamics, seabed and subsurface 
geotechnology will determine the pipeline anchoring 
design. The plan is to use either or both concrete collar 
anchor blocks strapped to the pipe or a weighted geotech 
matting to retain the pipe in its alignment.  Piling is a last 
resort for securing the pipe location and hence is unlikely 
to be used. 

 

General 
Ecological 
Values 

3 2 Med 

Species of 
Conservation 
Significance 

3 1 Low  As above and, if practicable, 
timing of works to be 
undertaken outside of 
breeding or migration periods. 

Contaminants from 
construction activities such as 
inappropriately handled fuel 
and chemicals enters waters  

Marine  and 
Intertidal 
Waters  

2 2 Low  Regular inspections and 
maintenance. 

 Appropriate handling and 
disposal of chemicals and fuels 
as specified in EMP. 

 Daily checks for construction 
vessels and other machinery to 
identify potential leaks or 
faults. 

  

General 
Ecological 
Values 

2 2 Low 

Species of 
Conservation 
Significance 

2 2 Low 

Groundwater 2 2 Low 
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Risk Description   Consequence 
Aspect 

Li
ke

lih
o

o
d

 

C
o

n
se

q
u

e
n

ce
 

R
is

k 
Le

ve
l Control Strategies Evaluation Rationale 

 Development and 
implementation of oil or other 
PAH spill response plan. 

 Develop and implement waste 
management sub-plan for EMP 
to ensure appropriate 
management of wastes and 
chemicals. 

Sediment run off during 
construction impacts surface 
water quality  

Marine  and 
Intertidal 
Waters 

2 2 Low  Limit excavation to necessary 
areas. 

 Appropriate management of 
excavations and stockpiles 
enshrined in erosion and 
sediment control plan within 
the EMP. 

 Avoid excavating in the wet 
season.  

 

Amenity 2 2 Low 

Sediment run off during 
construction impacts surface 
water quality and leads to 
Avoidance, modification or 
reduction of habitat and 
resources 

General 
Ecological 
Values 

2 1 Very 
Low 

Species of 
Conservation 
Significance 

2 1 Very 
Low 

Introduction or spread of 
marine pests through ballast 
water and/or biofouling 

General 
Ecological 
Values 

1 4 Med 

 

 Use locally based construction 
companies for construction 
activities requiring the use of 
vessels. 

 Seafarms will stipulate that the 
construction contractor will 
not use vessels that have been 
used in areas with marine 
fouling. 

 

Disturbance of cultural 
heritage site 

Cultural 
Heritage  

1 4 Med  Clearly mark the Aboriginal 
heritage site on site plans and 
on the ground to prevent 

Construction activities will not occur in close proximity to 
the known sacred site as it is located 500 m from the 
nearest proposed project infrastructure  
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Risk Description   Consequence 
Aspect 

Li
ke

lih
o

o
d

 

C
o

n
se

q
u

e
n

ce
 

R
is

k 
Le

ve
l Control Strategies Evaluation Rationale 

disturbance during vegetation 
clearing activities. 

 AAPA Authority Certificate. 

An application for an Authority Certificate has been 
submitted to AAPA for the project work. Work will not 
commence until the Authority Certificate has been issued. 

Noise and dust from traffic, 
earthworks and construction  

Amenity  2 2 Low  Implement (and include in 
EMP) dust suppression 
techniques such as the periodic 
application of water and/or 
proprietary products in dry 
conditions to protect 
vegetation, worker health and 
amenities. 

 Confine construction and 
earthworks activities to 
business hours. 

Construction of the facility could result in some minor, 
localised impacts from earth moving machinery and 
construction machinery/tools. These will be confined to 
business hours and are expected to be short lived in 
duration. 

Exposure and inappropriate 
management of ASS impacts 
upon surface waters 

Marine and 
Intertidal 
Waters 

1 2 Low If after detailed design and more 
detailed geotechnical investigation, it is 
deemed that PASS is likely to be 
encountered in construction, the 
designs will be modified if required to 
avoid any disturbance. For example, 
the seawater intake pipeline could be 
laid on the surface in the intertidal 
zone and armoured for protection and 
stability. The discharge structure could 
be constructed of rock and earth laid 
on the surface marine clays without 
excavation into any PASS material. 

Site inspections carried out by PSD have not found any 
evidence of Acid Sulfate Soils 

Geotechnical advice received is that the risk of finding ASS 
is limited to the intertidal zone and along water courses. 
Therefore the highest area of risk for exposing ASS is at the 
discharge structure, and to a lesser degree the seawater 
intake.  All other works are to be placed above the 5.0m 
AHD contour thus reducing the risk of encountering any 
ASS.  
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TABLE 5 ENVIRONMENTAL AND CULTURAL HERITAGE RISK REGISTER FOR SITE OPERATION 

Risk Description   Consequence 
Aspect 
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Control Strategy (Additional treatment) Evaluation Rationale 

Lighting impacts on turtles Species of 
Conservation 
Significance 

1 3 Low  Lighting to be limited to only that 
which is essential and directed away 
from the marine environment. 

 Lighting to be installed low in the 
vertical plane and using the lowest 
intensity practicable. 

 Automated controls (e.g. timers and 
motion detectors) to be used as 
appropriate to minimise lighting. 

 Consider designing ground-level 
path lighting for use where 
practicable. 

Given that turtles do not nest within the project area 
or adjacent habitats (the nearest nesting beach is 
located 15 km from the project area), it is unlikely 
that artificial light would interfere with navigation to 
nesting beaches or hatchling behaviour and, 
therefore, the breeding success and population 
longevity of these fauna 

Contaminants from 
operational activities such as 
inappropriately handled fuel 
and chemicals enters waters  

Marine and 
Intertidal 
Waters 

1 2 Low  Regular inspections and 
maintenance. 

 Appropriate storage, handling and 
disposal of chemicals and fuels as 
specified in EMP. 

 Development and implementation 
of oil or other PAH spill response 
plan. 

 Develop and implement waste 
management sub-plan for EMP to 
ensure appropriate management of 
wastes and chemicals. 

 

  

General 
Ecological 
Values 

1 2 Low 

Species of 
Conservation 
Significance 

1 2 Low 

Groundwater 1 2 Low 

Soils 1 2 Low 

Discharge to Wheatley Creek 
causing changes in water 
quality 

Marine and 
Intertidal 
Waters 

5 2 Med  Feeding strategies to be planned 
and managed to optimise Food 
Conversion Rates, productivity and 

 

Amenity 3 4 Med 
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Control Strategy (Additional treatment) Evaluation Rationale 

 minimise the associated nutrient 
levels in discharge water.  

 Optimise the location of the outfall 

 Design the discharge structure to 
increase initial mixing within 
Wheatley Creek 

 Settling of water prior to discharge 
to reduce sediment and nutrients 

 Monitoring of receiving waters and 
settlement ponds in in accordance 
with surface water monitoring plan  

 Provision of local water quality 
objectives 
adaptive management plan 

Change in water quality as a 
result of discharge to 
Wheatley Creek leads to 
change or loss of biodiversity 
values  

General 
Ecological 
Values 

5 2 Med 

 

 Feeding strategies to be planned 
and managed to optimise Food 
Conversion Rates, productivity and 
minimise the associated nutrient 
levels in discharge water.  

 Optimise the location of the outfall 

 Design the discharge structure to 
increase initial mixing within 
Wheatley Creek 

 Settling of water prior to discharge 
to reduce sediment and nutrients 

It is considered likely that there will be some change 
in community structure of phytoplankton, bacteria 
and invertebrates within the initial mixing zone, 
which is conservatively predicted to extend for 
around 750 m upstream and 750 m downstream of 
the proposed discharge location (see Water 
Technology Memorandum -Attachment 6 of RFI). 
These are considered to be the primary mechanism 
controlling nutrient concentrations in creeks 
receiving shrimp farm effluent (see McKinnon et al., 
2002)1. However, it is considered unlikely that this 
would lead to significant impacts on the mangrove 

Species of 
Conservation 
Significance 

5 2 Med 

                                                                 

1 McKinnon, A. D., Trott. L. A., Alongi, D. M. & Davidson, A. 2002. Water Column Production and Nutrient Characteristics in Mangrove Creeks Receiving 
Shrimp Farm Effluent. Aquaculture Research 33, 55-73.  
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Control Strategy (Additional treatment) Evaluation Rationale 

 Monitoring in accordance with 
surface water monitoring plan  

 Monitoring to be designed to 
provide for greater understanding of 
background water quality and 
mangrove processes in receiving 
environment 

 Provision of local water quality 
objectives 

 Provision and implementation of 
adaptive management plan 

community of Wheatley Creek, or on larger 
organisms, such as marine megafauna.  

Initial discharge stages will be considerably smaller 
than the ultimate flow of 11,000 m³ per day.  This will 
provide ample opportunity to better understand 
background water quality and associated mangrove 
processes and also for further investigations of the 
dilution and decay of materials within the earlier 
stages of the discharge to Wheatley Creek to confirm 
the observations and conclusions of the studies that 
have underpinned this risk assessment. 

Changes to water quality as a 
result of stormwater runoff 
from land-based operations 
or washdown facilities 

Marine and 
Intertidal 
Waters 

2 2 Low  Appropriate erosion and sediment 
control management via ESCP in 
EMP  

  

  

Amenity 2 2 Low 

General 
Ecological 
Values 

2 2 Low 

Species of 
Conservation 
Significance 

2 1 Low 

Intake and outfall structures 
and/or discharge of water 
from facility changes  local 
hydrology causing scouring 
and movement of 
channel/bank 

Marine and 
Intertidal 
Waters 

2 1 Low Mitigate the potential for scour across the 
discharge structure and around the pipe 
bedding and across the discharge weir by 
ensuring appropriate scour protection is 
considered during the detailed design phase. 

  

General 
Ecological 
Values 

2 1 Low  
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Pond failure leads to large 
amount of untreated nutrient 
and sediment enriched water 
leaving site in uncontrolled 
manner 

Marine and 
Intertidal 
Waters 

1 4 Med Ponds are designed such that there is 
negligible risk of wall failure. Ponds are 
connected in a series to neighbouring ponds, 
and discharge can only occur via the final 
retention (mixing) pond. 

All infrastructure is sited at elevations to 
avoid exposure to storm surge, above the 1 
in 100 year ARI event level of 4.1m AHD. 

 

  

 General 
Ecological 
Values 

1 4 Med  

 Species of 
Conservation 
Significance 

1 4 Med  

Drawdown of groundwater 
causing unknown impacts to 
the local aquifer 

Groundwater 2 3 Med Investigations to determine reliable source 
that does not impact upon other users. 

The project will investigate the site’s groundwater 
capacity, and groundwater will not be utilised unless 
a reliable supply that does not impact upon the 
aquifers used by the local community proves feasible. 
If such a resource is found, Seafarms will seek to drill 
an additional production bore to supplement the 
existing one on site 

Desalination plant discharge 
of saline waters causes 
changes to local water quality 

Marine and 
Intertidal 
Waters 

5 2 Med   Investigation to determine optimal 
location and method of discharge. 

 Waste brine to be mixed with the 
process wastewater stream at the 
BMC settling pond. This will be 
controlled to ensure sufficient 
dilution to not exceed the upper 
natural salinity range of the 
receiving seawater. 

A desalinisation plant would only be contemplated if 
groundwater extraction proves unviable. The 
desalination plant would be sized for 2.7l/s.  
Hydrodynamic modelling would be undertaken to 
determine the optimal method of discharge and to 
determine that no significant impacts to marine and 
intertidal values, ecology, species of conservation 
significance or amenity would result from the 
construction or operation of the desalination plant. It 
is envisaged that waste brine would be mixed with 
the process wastewater stream at the BMC settling 
pond. This could then be controlled to ensure 
sufficient dilution to not exceed the upper natural 
salinity range of the receiving seawater. However 
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Control Strategy (Additional treatment) Evaluation Rationale 

modelling would also contemplate the benefits and 
impacts of a separate discharge stream 

Physical entrapment at the 
water intake pipe 

General 
Ecological 
Values 

3 1 Low Provision of fixed intake screen mesh is 
proposed for all seawater intake points. 

 

Species of 
Conservation 
Significance 

3 2 Med 

Introduction of diseases via 
diseased prawns, feed or 
water quality discharge 

General 
Ecological 
Values 

1 3 Low  Specific Pathogen Free animals only 
used in the production system. 

 Biosecure facility managed as 
specified in the PSD Biosecurity 
Manual. 

 Filters placed over all outlets to the 
settlement ponds to prevent the 
accidental escape of prawns from 
the CBC and BMC into the 
surrounding environment. 

 In the event of a disease outbreak 
within the production system, any 
diseased prawns identified will be 
euthanized and disposed of either 
through incineration or ensiling 
(dissolving in organic acids). 

Both the BMC and CBC facilities will be fully 
biosecure and will be managed in accordance with 
the Project Sea Dragon Biosecurity Manual. The 
biosecurity strategy for Project Sea Dragon is 
premised upon developing a domesticated and 
selectively bred population of animals that has been 
screened for a suite of known pathogens, satisfying 
the ‘Specific Pathogen Free’ condition. Unscreened 
animals will not be used within the production 
system. 
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Increase in pest species 
through inappropriate waste 
management and rubbish 
treatment 

General 
Ecological 
Values 

2 2 Low  Compostable wastes will be 
separated at each facility where 
feasible and decomposed in 
tumbler-style composters. Compost 
will be used in landscape areas. 

 Recyclable containers, office and 
domestic material will be separated 
and collected at the central 
administration area, for transporting 
off site. 

 Wastes that cannot be treated and 
disposed of on site will be taken to 
the Shoal Bay, Leanyer commercial 
waste processing station, under a 
term contract. 

 Biological (prawn bodies) waste is to 
be incinerated and the ash disposed 
of on site, or alternatively handled 
through or ensiling (dissolving in 
organic acids) and the waste 
disposed of off-site at an 
appropriate facility. 

 Store feed in a manner that will not 
attract pest species.  

The putrescible waste volumes will be relatively small 
as the majority of the workforce will be domiciled off 
site 

 

 

 

 

 

 

 

 

 

 

 

  

Contamination of soils from 
inappropriate/poorly 
managed chemical or waste 
storage 

Soils 2 2 Low Facilities for the collection, sorting and 
transfer of other solid wastes to the nearest 
approved waste station. 

 

Increased night time noise 
and light disturbance 

 Amenity 2 2 Low  Operational lighting will be minimal and 
directed away from the marine 
environment. Sensors and ground level path 
lighting will be considered.  
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Reduction in fishing access to 
site   

 Amenity 5 1 Med Land based fishing will no longer be 
available due to not allowing public access 
through the facility.  

No limitation on offshore fishing. 

The proposal will not impact upon boat based fishing 
and crabbing access. Only the land area itself will 
have limits on access. 

 

Intake and Discharge 
Structures may cause visual 
impact 

 Amenity 5 1 Med  Minimise the visual impact of the 
intake pipe as much as is practicable 
across the intertidal bank. 

 Design of the discharge 
infrastructure will seek to minimise 
the loss of vegetation and visual 
intrusion of the discharge into 
Wheatley Creek. 

  

Disturbance of cultural 
heritage site 

Cultural 
Heritage  

1 4 Med Consider fencing/signage to avoid 
inadvertent disturbance by operations 
personnel if there is considered any 
likelihood that operational activities could 
occur near the site 

Operation of the facility will have no impact upon the 
known sacred site as it is located 500 m from the 
nearest proposed project infrastructure  
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3.5. DISCUSSION OF KEY OUTCOMES 

The risk assessment is considered to provide a good understanding of the project risk profile. The findings of the 

risk assessment are consistent with the conclusions regarding risks and impacts, of the technical studies that 

were commissioned to support the NOI (included as appendices to the RFI). 

A total of 55 environmental, social and cultural heritage risks were identified and evaluated. Twenty-five of these 

were evaluated for the construction phase of the project, while 30 were evaluated for the operational phase. 

The breakdown in terms of the number of different risk scenarios identified and assessed for each consequence 

aspect are as follows: 

 General Ecological Values (16) 

 Conservation Significant Species (15) 

 Marine and Intertidal Water (10) 

 Amenity (7) 

 Cultural Heritage (2) 

 Ground Water (3) 

 Soils (2) 

3.6. RISK ASSESSMENT RESULTS 

The specific impact and consequence scenarios, based on a reasonable assumption of effective implementation 

of the control measures listed in Tables 4 and 5, are summarised in Table 6 below. 

TABLE 6 SUMMARY OF RISKS 

Risk Level Site Prep. & Construction Risks Operational Risks No. of Risks Total 

Extreme Nil Nil Nil 

High Nil Nil Nil 

Medium 9 13 22 

Low 14 17 31 

Very Low 2 Nil 2 

As can be seen from Table 6, the risks are range from Very Low to Medium, with no High or Extreme risks 

identified.  

3.7. DISCUSSION 

Low to Medium risks are usually able to be successfully managed through standard operational procedures and 

integration into management plans.  
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Ongoing monitoring and management will be required to test the effectiveness of the nominated controls, audit 

their implementation and identify other measures or different approaches that may be required to achieve and 

maintain acceptable risk levels. Measures to do so will be outlined in the Project EMP. 

In particular, the Medium risks (22), which are, by definition, on the risk acceptance threshold, will have 

inspection, reporting and / or monitoring programs, and many will have specific management programs 

associated with them. All management, mitigation and monitoring measures will be enshrined within the EMP 

which will be subject to continuous review and updates / improvement depending on circumstances and 

performance. 

3.7.1. Site Preparation and Construction  

The majority of the medium risks for construction activities fall within the General Ecological Values (6) 

consequence aspect. There is one medium risk each for the Species of Conservation Significance, Marine and 

Intertidal Waters and Cultural Heritage consequence aspects. 

The proposed controls for medium risks for site preparation and construction, to be incorporated into the EMP, 

are detailed below: 

 Adhere to buffer widths recommended by the NT Land Clearing Guidelines where possible, with regard 

to riparian vegetation in drainage lines.  

 Install structures that would capture sediment downstream of development  

 Stage clearing of vegetation to minimise areas of bare ground and clear land only as required and in 

accordance with ESCP 

 Develop and implement Vegetation Clearing sub plans which include areas not to be cleared (no-go 

areas) and make all workers aware of them through EMP and site work briefings  

 Clearly mark limits of clearing 

 Avoid land clearing for construction during the Wet Season (Dec-May) if practicable 

 Develop and implement Weed Management sub plan for EMP 

 Environmental inductions for workforce 

 Vehicle and equipment wash-down procedures on site 

 Provision of Fauna Management sub-plan within EMP 

 Preclearance fauna surveys by appropriately qualified fauna spotter 

 Relocate animals to nearest adjacent habitat if animals found that will not move of their own accord 

 Once pipe anchoring design for the intake pipeline is determined, ensure control measures appropriate 

to that construction technique are included in the EMP to manage and mitigated the potential turbidity 

during construction 

 Use locally based construction companies for construction activities requiring the use of vessels 

 Seafarms to stipulate that the construction contractor will not use vessels that have been used in areas 

with marine fouling 
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 Clearly mark the Aboriginal heritage site on site plans and on the ground to prevent disturbance during 

vegetation clearing activities 

 No works to commence until AAPA Authority Certificate is obtained. 

3.7.2. Site Operation 

The medium risks for operational activities are spread over a number of consequence aspects: 

 Marine and Intertidal Waters (3) 

 Amenity (3) 

 General Ecological Values (2) 

 Species of Conservation Significance (3) 

 Groundwater (1) 

 Cultural Heritage (1). 

The proposed controls for medium risks for site operation, to be incorporated into the EMP, are detailed below: 

 Feeding strategies to be planned and managed to optimise Food Conversion Rates, productivity and 

minimise the associated nutrient levels in discharge water 

 Optimise the location of the discharge outfall 

 Design the discharge structure to increase initial mixing within Wheatley Creek 

 Settling of water prior to discharge to reduce sediment and nutrients 

 Provision of local water quality objectives 

 Provision, and implementation of, adaptive environmental management plan with strong focus on 

discharge water management  

 Monitoring of receiving waters and settlement ponds in accordance with a surface water monitoring 

plan  

 Monitoring to be designed to provide for greater understanding of background water quality and 

mangrove processes in receiving environment 

 Investigations to determine reliable groundwater source that does not impact upon other users 

 Investigation to determine optimal location and method of discharge for desalination plant, if required 

 If desalination plant is pursued - waste brine to be mixed with the process wastewater stream at the 

BMC settling pond. This will be controlled to ensure sufficient dilution to not exceed the upper natural 

salinity range of the receiving seawater.  

 Provision of fixed intake screen mesh is proposed for all seawater intake points 

 No limitation on offshore fishing 

 Minimise the visual impact of the intake pipe as much as is practicable across the intertidal bank 
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 Design of the discharge infrastructure to seek to minimise the loss of vegetation and visual intrusion of 

the discharge into Wheatley Creek 

 Consider fencing/signage of cultural heritage significant site to avoid inadvertent disturbance by 

operations personnel if there is considered any likelihood that operational activities could occur near the 

site. 
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