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TERRANORA LAKES 

OYSTER FARMERS COMMITMENT 
 

 

It is the policy of the Terranora Lakes oyster farmers to conduct all 
aquaculture activities in an environmentally responsible manner, 
appropriate to the nature and scale of their operations.  
 
The aim is to ensure that aquaculture activities do not cause 
environmental pollution, and that oyster farmers operate under the 
principles of ecologically sustainable development.  

 

To achieve this Tweed River oyster farmers will:  

 
 Cultivate oysters in a manner that minimises waste production, 

resource consumption and pollution  

 Recognise and protect the cultural and aesthetic values of local 
waterways and the surrounding catchments  

 Comply with relevant laws and regulations and endeavour to  
implement industry best practice as outlined in the NSW Oyster 
Industry Sustainable Aquaculture Strategy 

 Communicate openly with relevant stakeholders on environmental 
matters  

 Contribute to scientific research and innovation relevant to oyster 
cultivation and estuarine environments  

 Plan for environmental risks and work towards mitigating their 
potential impacts 

 Strive for continual improvement  
 
 
 

 
 
……………………………….  ………………………………… 
Birds Bay Oyster Farm    XL Oysters 
 
 
 
 
……………………………….  ………………………………… 
Brunswick Seed Oysters   Geoff Lawler Oysters 
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1. HOW TO USE THIS EMS  
 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

 

 

 
 

How can I use this 
document to learn 
about oysters and 
farming methods? 

An introduction to the oyster industry is 
provided from page 6. This discusses the 
species grown & farming methods used in the 
Terranora Lakes & provides a brief explanation 
of the rigorous water quality monitoring 
program that oyster farmers undertake to 
ensure a safe and premium quality product. 

How can I use this 
document to 
identify activities 
that present a risk 
to the local oyster 
industry? 

Activities that present a risk to oyster farming 
in the Terranora Lakes have been identified 
through a risk analysis. Potential risks have 
been identified and ranked as low, moderate, 
significant or high depending on the likelihood 
of a risk occurring and the severity of the 
consequence. A summary of these risks are 
provided on page 22. 
 

How can I use this 
document to see 
what oyster 
farmers will be 
doing to improve 
the health of the 
Terranora Lakes 
and catchment?  

An Environmental Improvement Plan (page 24) 
outlines how oyster growers and other 
stakeholders can work to protect the estuary 
and the future of the local oyster industry. This 
plan also provides background information on 
how identified risks may impact on the 
environment and oyster production.    

How will oyster 
farmers keep 
track of their 
environmental 
performance over 
time and 
communicate this 
to the public?  

It is encouraged that oyster farmers, or an 
organisation such as OceanWatch Australia, 
review the environmental performance of the 
oyster industry against the improvement plan.  
 

This will allow oyster farmers to see how they 
are working towards the improvement plan. A 
summary of achievements should be 
documented, and can be used as the basis of 
a media release to promote the efforts of the 
local industry and other stakeholders.   
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2. INTRODUCTION 
 
Oyster farmers have a vested interest in maintaining and improving the local 
environment, with their livelihoods dependant on the health and productivity of the 
estuary.  
 
An Environmental Management System (EMS) is a step-by-step process to identify 
and manage environmental impacts, risks and opportunities. The model is based on 
a philosophy of continual improvement – that is, recognising current performance, 
and then working towards realistic and achievable improvements in the future.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Terranora Lakes oyster farmers recognise that they work in public waterways and 
have a responsibility to cultivate oysters as sustainably as current technology and 
techniques allow, and to improve as new methods develop. Oyster farmers are 
demonstrating their commitment by driving the creation of this EMS.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The benefit for oyster farmers to develop EMS is that it:  
  

 provides an organised, documented and coordinated approach to both 
improving and demonstrating environmental sustainability  

 
Other benefits that can be gained from having an EMS include:  
 

 ability to portray a positive public image of the industry;  

 higher product prices from having a clean, green image; 

 avenue to engage with stakeholders and to improve catchment conditions; 

 reduced operating costs; 

 improve compliance levels across operators. 
 

An EMS helps ensure the long term sustainability of oyster farming by 

reducing or preventing identified negative impacts on the environment. 

Oyster trays in the Terranora Broadwater 
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2.1. RELATIONSHIP TO OTHER PLANS & REGULATIONS 

 
An EMS is designed to complement existing laws, guidelines and strategies that 
control and guide environmental management and best-practice marine resource 
use. These include:   
 

Fisheries Management Act 1994 

NSW Threatened Species Conservation Act  1995 

Environmental Protection & Biodiversity Conservation Act 1999 

Environmental Protection & Biodiversity Conservation Regulations 2000 

Fisheries Management (General) Regulation  2010 

Coastal Zone Management Plan Cobaki Broadwater & Terranora Broadwater 2010 

State Environmental Planning Policy (SEPP) 62 – Sustainable Aquaculture 2014 

Tweed River Bank Erosion Management Plan 2014 

Tweed – Clarence Valley Regional Boating Plan 2015 

NSW Shellfish Industry Manual   2015 

North Coast Local Land Services Local Strategic Plan 2016 

New South Wales Oyster industry – Sustainable Aquaculture Strategy 2016 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

 

 

 

2.2. SCOPE  

 
The scope of this EMS is limited to: 
 

 The environmental aspects of aquaculture operations undertaken by 
Terranora Lakes oyster farmers. 

 The most significant environmental aspects of activities and processes within 
the catchment that may impact upon oyster farming in the waterway.  
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2.3. DEVELOPMENT 

 
As an industry driven initiative, the EMS was developed by local oyster farmers 
through a series of workshops, with a facilitator from OceanWatch Australia. Tweed 
Shire Council & North Coast Local Land Services also attended workshops and 
provided valuable information in the formation of this document. The project is 
supported by North Coast Local Land Services, through funding from the National 
Landcare Programme.  
 

 
 
Whilst this EMS was compiled with regards to International Standard, ISO 
14001:2015 (Environmental Management Systems), it is not fully compliant with the 
standard in its current form. The ISO standard describes the general requirements 
for documenting and implementing environmental management.   
 

2.4. EMERGENCY RESPONSE  

 
Tweed River oyster farmers will respond to emergency situations and accidents, and 
work with the appropriate authorities to prevent or mitigate any associated negative 
impacts.  
 
Farmers are encouraged to work with the appropriate authorities to develop 
Emergency Response Plans. These plans will enable suitable preparation and 
planning, and a quick reaction in the event of an emergency. These actions will help 
to mitigate negative impacts on the environment and the industry.   
 
Emergency Response Plans may cover instances of oyster mortality & disease; fuel 
and oil spills; natural disasters; fires and explosions and other emergency situations.  

Local oyster farmers have 

driven the EMS process 
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2.5. REVIEW & COMMUNICATION 

 
An EMS is based on the philosophy of continual improvement. In accordance with 
this concept, Terranora Lakes oyster farmers will endeavour to undertake a periodic 
review to measure their performance against the environmental improvement plan. A 
review form template is provided on page 41.  
 
The review will also provide the opportunity for growers to reflect on incidents where 
the provisions of this EMS were not met. Failures may be:  
 

 intentional or unintentional; 

 an indication of inappropriate policy or actions; 

 due to highly unusual circumstances; or 

 some combination of the above 
 

Possible responses may include: 
 

 no action; 

 a review of the EMS; and/or  

 training 
 
In addition to the review, oyster farmers should periodically reassess the 
environmental risks to oyster farming, and update the environmental improvement 
plan to reflect the changing condition of the estuary and the catchment.   
 
Oyster farmers, and partner organisations, should communicate regularly with the 
local community and other stakeholders as they work towards implementing this 
plan.    
 
 

 

Oyster shed sites 
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3. INDUSTRY DESCRIPTION 
 

3.1. MEET THE LOCAL OYSTER FARMERS 
 
There are four oyster farmers who currently farm in the Terranora Broadwater of the 
Tweed River. Follow the links below to access their profile videos.  
 

XL Oysters 
 

 
 

 
 
Alternatively go to https://goo.gl/zUcJB5 

 

Geoff Lawler 
 

 
 

 
 
Alternatively go to https://goo.gl/LyNaEv  
 

 
Brunswick Seed Oysters 

 

 
 

 
 
Alternatively go to https://goo.gl/mlxqqk  

 
Birds Bay Oyster Farm 

 

 
 

 
 
Alternatively go to https://goo.gl/rGj7xi  

Scan the code on 
the left with a 
smartphone to hear 
Mark talk about 
why he loves 
oyster farming.  

Scan the code above 
with a smartphone to 
hear Geoff talk about 
oyster farming in the 
Tweed & Brunswick 
Rivers. 

Scan the code on 
the left with a 
smartphone to hear 
Noel discuss oyster 
farming and his 
role in the industry.  

Scan the code on the 
left with a smartphone 
to hear Robert discuss 
oyster farming and his 
tourism operations.  

https://goo.gl/zUcJB5
https://goo.gl/LyNaEv
https://goo.gl/mlxqqk
https://goo.gl/rGj7xi
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3.2. SYDNEY ROCK OYSTERS (Saccostrea glomerata) 
 
The Sydney rock oyster is endemic to Australia and is found in bays, inlets and 
sheltered estuaries between Hervey Bay (QLD) and Wingan Inlet (VIC). It is capable 
of tolerating a wide range of salinities and occupies the intertidal zone to 3 metres 
below low water. Within this range they are common on hard rocky substrates.   
 
Sydney rock oysters generally spawn in late summer. Peak spawning occurs at 
water temperatures of 21-23oC, meaning that the time of spawning varies between 
locations. Oysters are broadcast spawners, meaning that both male and female 
gametes are released into open water for fertilisation. Within hours of fertilisation the 
eggs develop into free-swimming planktonic larvae that remain in estuarine and 
coastal waters for up to 3 weeks. During this time the larvae develop clear shells and 
a retractable foot, which is used to find an appropriate site for settlement. The foot is 
reabsorbed once larvae are attached, the shell darkens and the small animal takes 
on the appearance of an adult oyster. Settled, footless oyster larvae are known as 
spat.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Growth rates vary with local conditions, but 
generally wild Sydney rock oysters reach 
40–60 grams in 2-4 years. They are capable 
of spawning after 1 year, and have the 
peculiar trait of changing sex from males to 
females as they grow older. A later sex 
reversal is possible, but around 75% of 
prime eating oysters are female. 
 
All oysters are filter feeders, straining 
organic material (mainly plankton) from the 
surrounding water. Mortality is highest in the 
free swimming & early settlement phases, 
and at this stage oysters are subject to prey 
from a variety of fish species. Once the shell 
has hardened they are less vulnerable to fish 
predation, but stingrays, whelks and starfish 
all feed on adult oysters. 
 

Sydney rock oyster 
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3.3. PACIFIC OYSTERS (Crassostrea gigas) 

 

Pacific oysters are an introduced species to Australia. They were originally brought 
over from Japan (by the CSIRO) in the late 1940’s into Tasmania. In the 1960’s they 
were introduced into South Australia, and it’s suspected that small numbers were 
deliberately introduced into NSW in the 1980’s. With high fecundity and fast growth, 
small populations quickly established in some NSW estuaries. Pacific oysters can 
withstand a wide range of water quality parameters and in some estuaries wild 
populations dislodge newly settled Sydney rock oysters and can potentially out-
compete and smoother the native species. Today, Pacific oysters are listed as a 
noxious species under the Fisheries Management Act. 
 
Recognising the need for industry diversification, the NSW DPI have permitted a 
number of estuaries to cultivate reproductively sterile, triploid Pacific oysters. These 
oysters are spawned in a commercial hatchery before being distributed to oyster 
farmers as sterile spat. In 2010, the Tweed River received a 12-month permit to trial 
the cultivation of this species and achieved some success. Following this initial trial, 
a Review of Environmental Factors (REF) was prepared and approval was granted 
in 2015 for an extended 5-year trial of the species.    
  
With a very quick growth rate, Pacific oysters are capable of growing to a marketable 
size within 12 months. Compared with the 2-4 years it takes for a Sydney rock oyster 
to reach a saleable size, there are obviously cash-flow incentives for oyster farmers 
to cultivate Pacific oysters.     
 

 
 

 

 

 

 

 

 

 

Like Sydney rocks, wild Pacific 
oysters change sex during their 
life, usually spawning first as 
males and later as females. 
Wild Pacific oysters can live up 
to 10 years and reach an 
average size of 15-20cm, 
however cultivated triploid 
Pacific oysters harvested after 
1-1.5 years are typically only 8-
12cm in length.  
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3.4. BLACKLIP OYSTERS (Striostria mytiloides) 

 

Blacklip oysters are not currently classfied for cultivation in the Terranora 
Broadwater, however there is growing interest in this species from oyster farmers in 
northern NSW. Previously known as Saccostrea echinata, the species has been 
found in the wild as far south as Sydney, and can be grown using the same 
cultivation systems as those employed for Sydney rock oysters.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

Wild blacklips are often difficult to 
distinguish from Sydney rock oysters, 
however under cultivation, the oyster forms 
a distinctive black frilly ring or “lip”.  
 
Blacklip oysters grow an appealing cup-
shape, and can reach market size in 
approximately 2 years. It is sweet tasting 
and does not appear to be susceptible to 
the Qx parasite. Although it is likely to be 
affected by it’s own suite of issues and 
diseases, cultivation of the blacklip oyster 
could potentially revitalise oyster producing 
estuaries in the region. It is currently only 
cultured in Queensland and the Northern 
Territory.    

Blacklip oyster (photo John Collison) 

Blacklip oyster (photo John Collison) 
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3.5. FARMING METHODS  

 

Oyster cultivation in Terranora Lakes is largely focused on the Sydney rock oyster. 
Although the estuary is permitted for the trial cultivation of sterile, triploid Pacific 
oysters, it is unclear how this species will perform in the waterway. 
 
The Terranora Broadwater is primarily used by farmers as a place to finish mature 
oysters. The waterway is not recognised as a good catching estuary, and as a result 
all oyster farmers either collect oyster spat in other estuaries (typically Port Stephens 
or the Brunswick River), or buy in juvenile oysters from commercial hatcheries or 
from other oyster farms. 

 

Self-collection of spat is undertaken through the use of plastic slats. Thin strips of 
arced PVC are layered across a frame, separated with a small spacer. Juvenile 
oysters preferentially settle in dark, protected areas, and the slats provide an ideal 
environment. The structure also protects the juvenile spat from predators. The 
catching slats are secured to racking that is installed in the estuary. 
 

  
 
Spat collectors are deployed early in the year, coinciding with high natural spatfall. 
By around August, sufficient numbers of spat have settled, and these juvenile 
oysters are large enough to be grown using other techniques. Spat are easily 
removed from the catching slats by bending and twisting the plastic. Once oysters 
have been stripped from the plastic slats they are required to be dealt with 
individually (termed single seed oysters).  
 

  

Catching slats Catching slats 

Stripping the slats Stripping the slats 
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In the past, Sydney rock oysters in the Tweed have been known to suffer from Qx 
disease. This disease is caused by a parasite, Marteilia sydneyi, which effects the 
digestive gland of the oyster. The parasite causes the animal to gradually lose 
condition, and although infection occurs over summer, oyster mortality doesn’t 
typically occur until the winter months. Despite the last significant mortality event 
occurring almost two decades ago, in the late 1990’s, oyster farmers remain diligent 
and closely monitor oysters deployed in the waterway over summer. One oyster 
farmer have opted to bring stock into the Tweed no earlier than May, to avoid the 
summer heat and to further reduce the risk of parasite exposure.    
 
Most oyster farmers will use trays at some point during the cultivation process. 
Plastic trays require very little maintenance and are gradually being introduced to 
replace treated timber and wire trays. Tray divisions prevent oysters from clustering 
from wind or wave action, which would otherwise result in uneven growth. Snap on 
lids provide added protection from the elements and predation.  
 
  
 
 
 
 
  
   
  
  
   
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Trays are secured to a rack and rail system that is built in the estuary (within 
approved oyster lease areas). The height of the rack is calculated so that oysters are 
positioned in the intertidal zone, remaining underwater for the majority of the tidal 
cycle, but then fully exposed at low water. Exposing and drying oysters is not only a 
technique used to manage biofouling, but is also used to toughen the oyster, 
strengthening the abductor muscle prolonging the post-harvest shelf-life.   
 
 

Trays Tray compartments 

Trays on a rack & rail system Trays 
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Tarred and treated timber that has historically been used for rack and rail 
construction is also being phased out of many operations, and being replaced with 
materials such as plastic sheathed wooden posts & rails. These treatments were 
traditionally used to preserve timbers in the harsh estuarine environment. Without 
treatment the structural integrity of the wood would quickly become compromised 
through the action of marine borers.  
 
Throughout NSW, long-lines are becoming an increasingly popular system for 
growing single-seed oysters. In the Terranora Broadwater, floating bags and hard-
plastic baskets are being attached to long-lines, and move with the changing wind 
and tide. This movement reduces the tendency for oysters to clump together, and 
produces oysters with the desired and marketable cupped shape shell. The line is 
supported intermittently with vertical uprights, and has a very small physical footprint 
in the estuary.  
 
The technique is particularly beneficial on leases over seagrass, as the line and 
basket movement allows scattered sunlight to reach these underwater flowering 
plants.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Floating bags on a long-line Floating bags can be flipped to dry 

Hard-baskets on a long-line Hard-baskets on a long-line 



13 | P a g e  
  

3.6. LAND BASED ACTIVITIES  

 

The nature of commercial oyster cultivation not only requires significant water based 
infrastructure but also necessitates a functional land base from which operations can 
be conducted. Permit holders have a lease arrangement with the Department of 
Lands allowing farmers permissive occupancy of a section of waterfront land and 
storage area for cultivation infrastructure and associated equipment. The 
Department of Lands holds a bond that is paid by farmers when taking over the 
lease, and the growers currently hold a 99 year tenure on land-based facilities.  
 
With Terranora Broadwater the focus of water based activity, oyster farmers are 
based at a central depot site on Birds Bay Drive (Tweed Heads West). The site is 
also the location of an eco-tourism business, Catch-A-Crab, which offers crab and 
oyster tours of the estuary. To engage visitors, displays and videos have been 
created, adding to the visitor experience. Such materials help to educate the 
community about productive estuarine environments.  
 

 
 

  

Oyster shed sites 
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Birds Bay Drive is not currently serviced by the reticulated sewerage network. An 
On-site Sewage Management System (OSMS) is therefore maintained on site, and 
pumps to the reticulated network on Scenic Drive. The facilities are well managed 
and subject to regular council inspections.  
 
No pets are permitted in the oyster sheds, and farmers maintain depuration tanks on 
site to hold oysters prior to sale (see section 3.6).   
 
There are development plans to construct a new oyster shed on an existing site on 
Birds Bay Drive, with the development application lodged and awaiting council 
approval.  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

 

Oyster lease marker 
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3.7. WATER QUALITY MONITORING 
 
Oyster farmers operating in the Terranora Lakes maintain a Quality Assurance 
Program. Through this program, algae is assessed every two weeks, with water 
quality and meat samples tested once a month. There is also additional, event based 
testing conducted at various times throughout the year. This rigorous sampling 
regime ensures that immediate action can be taken should there be a threat to the 
health of the estuary and the viability of oyster stocks.  
 
The water and meat quality samples validate each farmers licence issued by the 
NSW Food Authority and all growers are required to contribute to the running costs 
of the local Quality Assurance Program (QAP). The program greatly benefits the 
wider community by providing an indication of estuary and catchment health. The 
long-term, standardised dataset also provides an invaluable record of changing 
environmental conditions. In this way, the oyster farmers of Terranora Lakes 
contribute significantly to the scientific understanding of the waterway and its 
management.  
 

 
 
There is one area of the waterway that is classified by the NSW Food Authority for 
the harvest of oysters. This area is classified as ‘conditionally restricted’, in 
accordance with the Australian Shellfish Quality Assurance Program. This harvest 
area is shown overleaf, on page 16. The harvest area must meet strict water quality 
guidelines. If these parameters are not met then the area closes for harvest. Triggers 
for the closure of the harvest area include:  
 

 Rainfall of 30mm or more in 24 hours; or 

 Rainfall of 80mm or more in 7 days; or 

 Salinity is less than or equal to 21 ppt.   
 
The ‘conditionally restricted’ status recognises that there may be some local 
issues with water quality, but at levels low enough to be removed from shellfish via 
depuration. Depuration is a statutory process that requires oysters to be placed in a 
sterilised recirculation tank for 36 hours. During this process the oysters self-cleanse 
in recirculated water which is sterilised using ultraviolet light.  
 

Tweed Shire Council also 
undertakes monthly water 
quality testing in the Terranora 
Broadwater and associated 
creeks. Parameters measured 
include: salinity; temperature; 
pH, total nitrogen, total 
phosphorus, ammonium, 
oxidised nitrogen, chlorophyll 
a, total suspended solids, 
turbidity and dissolved oxygen. 
 

Council water quality test sites 
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TWEED RIVER HARVEST AREA 
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4. ENVIRONMENTAL REVIEW  
 

4.1. TERRANORA LAKES 

The Terranora Lake is a component of the Tweed River estuary. It falls within the 
Tweed Shire LGA, and is located in the North Coast bioregion of NSW. This 
bioregion is recognised as one of Australia’s most diverse in terms of natural terrain, 
flora and fauna.  

Whilst the Tweed River has its origins on the eastern slopes of Great Dividing 
Range, and has a catchment area of over 1,000 km2, Terranora Lakes is only a small 
component of this broader system.  

 

The Broadwater comprises a shallow estuarine lake, typically 0.5-1.5 metres deep, 
and has a high conservation value. It provides significant aquatic habitat with 
extensive wetland vegetation including seagrass, mangroves, saltmarsh and 
freshwater swamp communities. The intertidal flats also provide important feeding 
and roosting areas for migratory birds.  

Whilst riparian vegetation surrounding the Broadwater is in good condition, the 
catchment to the east is heavily developed, encompassing Tweed Heads South, 
Banora Point, Club Banora Golf Course, Tweed Sewage Treatment Works, Banora 
Point Sewage Treatment Works, two canal estates and Seagull’s Estate. It is also 
the location of a large development, Altitude Aspire, which will provide housing for an 
additional 3,000 residents.   

Notably the Broadwater receives a significant stormwater discharge from the 
‘Western Drainage Scheme’ which enters the lake on the northern shores of Trutes 
Bay. 

Tweed waterways 
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Banora Point Sewage Treatment Plant discharges tertiary treated sewage into 
Terranora Creek by the Pacific Highway bridge. Discharges only occur on the run-
out ebb tide, and an upgrade to the facility in 2012 has significantly reduced nutrient 
concentrations in the wastewater. Nitrogen concentrations have dropped by 40%, 
and phosphorus concentrations by 90%. There are approximately 20 pump-stations 
in the catchment which transport sewage to the treatment facilities. Tweed Shire 
Council have informed the oyster industry that all pump stations are wired with 
telemetry, and either have back up power generation, or a holding tank with an 8 
hour capacity.     

There are currently 574 On-site Sewage Management Systems (OSMS) operating in 
the Terranora Broadwater catchment. Tweed Shire Council is responsible for 
inspections, and aim to check 100 systems every year. In the last ‘State of The 
Environment Report’ (2015-2016), council reported an 88% compliance rate.  

The Broadwater is fed by two main tributaries, Duroby Creek & Bilambil Creek, which 
pass through rural areas to the west of Terranora Lake. While riparian vegetation 
surrounding the Broadwater is in good condition, there is significant grazing 
alongside both of these creeks; vegetation has been cleared and unfenced cattle 
have impacted on bank stability.  

 

The population of Tweed LGA grew by 6.84% between 2009 - 2016 with an average 
population density of 70 people every km2, meaning high coastal population 
pressures. This pressure will continue as most of the urban land to the east of the 
Broadwater is zoned for urban expansion.  The Tweed Local Government area 
currently has no environmental levy imposed on residents unlike half of the other 
councils for the North Coast region.   

Catchment land-use  
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The Terranora Lake has significant areas of wetlands and mangroves subject to 
saltwater inundation. These regions are conducive to the formation of acid sulphate 
soils. Whilst soils remain waterlogged, they are harmless, but when exposed to air, 
can react with oxygen and lead to the formation of sulphuric acid. The risk map 
below highlights those areas with the highest probability of acid sulphate soil 
occurrence.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Acid-sulphate soil risk map 
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4.2. RISK ASSESSMENT PROCESS 

 

 
 
 
 
An EMS is based on a risk analysis approach. Potential risks are identified and 
ranked as low, moderate, significant or high depending on the likelihood of a risk 
happening and the consequence if the risk does occur. Each specific risk is ranked, 
based upon the tables below:   
 

LIKELIHOOD OF A RISK HAPPENING 

 

Rare May occur in exceptional circumstances  

Unlikely Uncommon, but has been known to occur 

Possible Some evidence to suggest this may possibly occur 

Likely May occur 

Almost certain Expected to occur in most circumstances 

 

CONSEQUENCE IF THE RISK DOES OCCUR 

 

Negligible  
Minimal impact. Unlikely to be measureable from natural 
variability  

Minor Possible detectable but minimal impact on structure / function 

Moderate  
Maximum acceptable level of impact on the environment.  
Time frame for recovery more months than years  

Major Will result in wider and long term impacts 

Severe 
Very serious impacts with relatively long time frame for recovery 
to an acceptable level. Includes irreversible damage 

 

RISK MATRIX 

 

  Consequence 

  Negligible Minor Moderate Major Severe 

L
ik

e
lih

o
o
d
 

Rare Low Low Moderate Significant Significant 

Unlikely Low Low Moderate Significant High 

Possible Low Moderate Significant High High 

Likely Moderate Significant Significant High High 

Almost certain  Significant Significant High High High 

Risk is the chance of something happening that will have an  

impact on the environment and / or the industry 
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RISK CATEGORY & MANAGEMENT RESPONSE 

 

Low No further procedures or action required to address issue  

Moderate 
Appropriate action required to address issue 
May include continuation of current arrangements  

Significant 
Management attention required  
Action to address issue needs to be taken 

High 
Strong and immediate action required 
New or further risk control measures needed 

 

 

Potential risks maybe classified as:  
 

External risks 
Risks that arise from other people’s activities, or from natural 
events such as extreme weather conditions 

Internal risks 
Risks that arise as a direct result of oyster farming operations, as 
well as issues of disease   
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4.3. SUMMARY OF ENVIRONMENTAL RISKS 

 

 

 
  Consequence 

  Negligible Minor Moderate Major Severe 

L
ik

e
lih

o
o
d
 

Rare  V   I 

Unlikely  T, U    

Possible W R, S N, O, P G, H  

Likely   J, K, L, M  B 

Almost 
certain 

 Q  C, D, E, F A 

 
A. Community unhappy with look / presence of leases  
B. Black-market sale of stolen oysters resulting in public health issues 
C. Sediment run-off from the catchment (esp. earthworks & developments without 

effective or appropriate controls) 
D. Lack of community understanding, knowledge & willingness to make 

environmental improvements 
E. Public accessing lease areas, resulting in infrastructure damage 
F. Urban run-off delivering variety of contaminants to receiving waterway 
G. Exposure of acid suphate soils by soil disturbance & drainage 
H. Formation & release of deoxygenated blackwater in creeks & behind floodgates 
I. Toxic components of fire retardants contaminating local waterways & catchment 
J. Faecal contamination of waterway from agricultural effluent run-off 
K. Nutrient inputs resulting in algal blooms and low dissolved oxygen 
L. Faecal contamination of waterway from dog faeces 
M. Lack of interaction with key government stakeholders   
N. Marine pest incursions impacting on estuarine ecosystems 
O. Faecal contamination of waterway from bat & bird guano  
P. Faecal contmination of waterway from pump-station failure (esp. dry spills)  
Q. Prolonged freshwater associated with extreme weather events 
R. Faecal contamination of waterway from failing on-site sewerage management 

systems 
S. Sediment build up around lease areas 
T. Faecal contamination of waterways from illegal houseboat discharges 
U. Chemicals, fuel & oil spills in the estuary and the surrounding catchment 
V. Riverbank erosion caused by boat wash 
W. Climate change imapcts 

 

 

External Risks Risks that arise from other people’s activities, or from natural  
events such as extreme weather conditions 
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  Consequence 

  Negligible Minor Moderate Major Severe 

L
ik

e
lih

o
o
d
 

Rare    B, C  

Unlikely  L   A 

Possible  I F, G   

Likely J, K  D, E   

Almost 
certain 

H     

 
A. Loss of stock through disease outbreaks and poor oyster resilience (esp. Qx)  
B. Fuel / oil spills at land depot or from oyster punts 
C. Chemicals that leak through inadequate storage or an adverse event 
D. Fouling of punts resulting in excessive fuel use & visual impacts  
E. Oyster stocks infected with mudworm 
F. Contaminats from treated & tarred timber infrastructure leaching into the estuary 
G. Visual pollution of leases that have not been maintained (incl. derelict leases) 
H. Shed damage caused by inadequate rainwater management 
I. Materials break away from lease area creating marine debris & visual pollution 
J. Use of materials that cannot be reused or recycled 
K. Old oyster shells are not utilised to their potential 
L. Noise from oyster farming activities 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

Internal Risks Risks that arise as a result of oyster farming practices, as well  
   as issues of disease 
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5. ENVIRONMENTAL IMPROVEMENT PLAN  
 

ADDRESSING EXTERNAL RISKS:  

 

Communication: 

 

Background: 
To ensure the long-term sustainability of oyster farming in Terranora Lakes, the EMS outlines actions 
that will reduce negative impacts on the environment. Whilst some improvements can be made by 
industry alone, others require cooperation with authorities and engagement with the local community. 
This is particularly important given that oysters rely on good water quality, and this is primarily 
determined by catchment practices.  
 
An effective line of communication with authorities is important. As upstream pollution can impact on 
downstream industries, timely notification is essential to give farmers the opportunity to take action 
and protect food safety.  
 
Local oyster farmers have a good working relationship with Tweed Shire Council and have received 
notifications about pollution incidents in the past (involving oil spills and effluent overflows). Building 
on this relationship, in June 2016 members of the Tweed Coast & Waterways Committee were invited 
to meet local farmers to discuss cultivation practices and risk management. The event was well 
attended and included a guided tour of lease areas in the Terranora Broadwater.  
 
While relationships with council are well established, communications with NSW DPI (Aquaculture) 
may be improved. Local farmers reportedly received little communication from the department relating 
to potential waterway contamination through the historic use of fire-fighting foam at Gold Coast 
Airport. While this risk appears to be declining (see pg. 26), it is noted that during a similar incident at 
the RAAF base at Williamtown, industry were kept informed via a series of face to face meetings.     
 
The aesthetics of lease areas is one of the main community concerns about oyster farming 
throughout coastal NSW. Oyster farmers in the Terranora Lakes take pride in the appearance of their 
farms, however it is recognised that some leases are in need of further improvement. Where the 
aesthetics of active leases are called into question, farmers should work to remedy the concern and 
use the opportunity to discuss industry practices and infrastructure requirements.  
 
Communication & transparency are key components of the EMS, and farmers will endeavour to 
engage with the community to demystify the industry.  

 

External risks identified:   Initial Risk: 

 Community unhappy with look / presence of leases High 

 Lack of community understanding, knowledge & willingness to make 
environmental improvements 

High 

 Lack of interaction with key government stakeholders Significant 

 

Actions – see review form on page 41 for how performance can be monitored 

1 
Engage with the community & take opportunities to discuss oyster farming practices, the value 
of a healthy estuary and how catchment actions can impact on downstream water quality   

2 Develop signage for installation at key boat ramp/s 

3 
Work with partner organisations (e.g. North Coast LLS, Southern Cross Uni.) to explore the 
possibility of hosting educational visits 

4 Oyster farmer representative to join the Tweed Coast & Waterways Committee 

5 Establish demonstration lease & educational resources to enhance Catch-A-Crab estuary tours 

6 Where appropriate, encourage & request involvement from DPI, Food Authority & NSW Health 
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Theft & Damage: 

 

Background: 
For many years the oyster industry has reported conflict with recreational boaters and fishers. The 
main areas of concern being oyster theft and damage to lease infrastructure.   
 
Theft: The market demand and limited supply of oysters has led to an increase in the occurrence of 
theft in recent years. The unregulated sale of oysters can pose serious health threats to consumers 
as the product may have been taken during a time when water quality was poor. 
 
The scale of the problem has prompted key government agencies (NSW DPI, NSW Food Authority & 
NSW Police) to join forces and launch Operation Trident to tackle oyster thefts and address the 
growing black market trade. Fines of up to $275,000, and/or imprisonment apply. To combat theft, 
local farmers are encouraged to report all incidents to Operation Trident on 1800 333 000.  
 
Damage / OHS concerns: Damage to aquaculture lease infrastructure is reportedly from collision, 
propellers, tying up and “parking” of boats on lease infrastructure and from recreational fishers 
retrieving snagged gear. Where snagged hooks are not retrieved, this can present a serious 
workplace health and safety issue for oyster farm workers.  
 
In 2016, a working group was established to develop and promote a campaign strategy to address 
these concerns, reduce conflict and to develop a new accord between user groups. A suite of 
resources are under development and will be rolled out in 2017.     

 

External risks identified:   Initial Risk: 

 Black-market sale of stolen oysters resulting in public health issues High 

 Public accessing lease areas, resulting in infrastructure damage High 

 

Actions – see review form on page 41 for how performance can be monitored 

7 Report all incidents of oyster theft to Operation Trident 

8 Record details and maintain photographic record of damage inflicted to lease areas  

9 Where possible, assist with distribution of materials developed by the Statewide working group  
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Chemicals, Fuel & Oil: 

 

Background: 
From the early 1980’s until the early 2000’s, a fire fighting foam called 3M Lightwater was used at 
Gold Coast Airport. This product contained perfluorooctane sulfonate (PFOS) as an active ingredient 
and other perfluorinated compounds such as perfluorooctanoic acid (PFOA). Following increasing 
concerns about the possible environmental and health impacts of PFOS, in 2003 AirServices (a 
government owned organisation that provides aviation rescue fire-fighting services) changed to 
another approved fire-fighting foam called Ansulite that was understood to not contain PFOS or 
PFOA. It was later found to contain trace amounts of both these chemicals. In 2010, Airservices 
transitioned to a PFC-free product.   
 
PFOS & PFOA persist in the environment for a very long time, and high level contamination has been 
detected at fire training sites within the airport boundary. This contamination involves the same 
perflurocarbon chemicals that affected surface and ground water at the Williamtown RAAF base in the 
Hunter region. It affected surrounding fisheries and prompting health warnings and multiple 
investigations. Oyster farming in Tilligerry Creek (Port Stephens) was banned for a number of months, 
before research revealed very low levels of shellfish contamination. Despite this positive news, oyster 
farmers in Port Stephens remain concerned about brand damage and the perception of oyster 
contamination.  
 
Data from preliminary testing undertaken by GHD at Gold Coast Airport was released in late 2016 and 
indicated that:  
 

1. all samples taken from around the airport boundary showed levels below interim soil and 
ground water guidelines for the protection of human health, and  

2. surface water samples taken from the Cobaki Broadwater were below the detection limit 
 

Whilst these results are encouraging, local oyster farmers should stay informed as further 
investigations, particularly relating to groundwater and biota testing, are undertaken.  
 
Whilst responsibility in the event of spills in the estuary sits with RMS (Roads & Maritime Service), 
anecdotal evidence suggests that the seafood industry is often the first to detect local pollution 
events. This is not surprising given the amount of time that farmers spend on the water. Furthermore, 
farmers have vessels in the water ready to go, and with vast local knowledge, are in an ideal position 
to assist RMS and other authorities to respond to on-water emergencies. Rather than maintaining 
their own spill containment kits, farmers should alert and work with authorities in these situations  

 

External risks identified:   Initial Risk: 

 Toxic components of fire retardants contaminating local waterways & 
catchment 

Significant 

 Chemical, fuel & oil spills in the estuary and the surrounding catchment Low 

 

Actions – see review form on page 41 for how performance can be monitored 

10 Stay informed & attend information sessions about contamination of Gold Coast Airport 

11 Alert & work with RMS and other authorities to aid containment of any fuel or oil spills 
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Erosion & Sedimentation: 

 

Background: 
Erosion and downstream sedimentation is a natural process in many areas, however sediment build 
up may be exacerbated through riparian vegetation clearing, stock access to creeks, boat wash 
destabilising banks and inadequate sediment controls at construction sites.  
 
Suspended sediments affect water clarity and light penetration through the water column, which is an 
essential requirement for phytoplankton and seagrass growth. When this settles out, it can further 
smooth benthic habitats and negatively impact flora and fauna assemblages in the estuary. Not only 
does this sediment impact on estuary health, but can also affect the sensitive feeding apparatus of 
oysters and lead to mudworm infestations. This can severely impact on oyster health and can result in 
significant mortalities (see page 34). 
 
Oyster farmers have a unique knowledge of the estuary. They are in a prime position to advise and 
work with authorities and other organisations to identify hot spots of erosion and sedimentation. 
Appropriate catchment management practices can then be initiated, which may include construction 
of erosion control structures, erection of stock exclusion fencing and revegetation of riparian buffer 
zones.  
 
In the Terranora Lakes, oyster farmers report that riparian vegetation bordering the Broadwater 
appears in good condition, however this is not the case up Bilambil & Duroby Creeks. Grazing is a 
major landuse, and uncontrolled cattle access to the waterway is destabilising banks and 
compromising the health of riparian vegetation. This promotes stormwater run-off and the mobilisation 
of sediments.     
 
Large-scale urban developments on steep topography (such as the Altitude Aspire development to 
the south of the Broadwater) also have the potential to mobilise sediment if proper controls are not 
implemented. Where earthworks in the catchment are undertaken without appropriate controls, these 
activities will be reported to council immediately so that corrective / preventative action may be taken.  
   
Over many years of operation, oyster farmers have noticed a gradual build-up of sediment in the lake. 
Navigation has become more difficult, and on multiple occasions farmers have had to assist other 
waterway users who have been grounded on low tides. The shallow nature of the lake also promotes 
the resuspension of sediments under windy conditions. In the Brunswick River, oyster farmers report 
an improvement in estuary and oyster health following dredging works.    

 

External risks identified:   Initial Risk: 

 Sediment run-off from the catchment (esp. earthworks / developments without 
effective or appropriate controls) 

High 

 Sediment build-up around lease areas Moderate 

 Riverbank erosion caused by boat wash Low 

 

Actions – see review form on page 41 for how performance can be monitored 

12 Support funding applications & projects that minimise erosion and downstream sedimentation  

13 Report all earthworks of concern to council  
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Acid Sulphate Soil & Blackwater: 

 

Background: 
Acid sulphate soils (ASS) are naturally occurring soils and sediments that contain iron sulphides. 
Under most conditions, where the soil remains waterlogged, acid sulphate soils remain harmless. 
When iron sulphides are exposed to air – by drainage, drought or excavation of the soil, they react 
with oxygen in the air or water, and can produce large quantities of sulphuric acid. This acid is stored 
in the soil, and is usually released after rain, or after flood waters have drained away.  
 
As shown below, there are water-logged areas of the catchment that are prone to the formation of 
ASS. These include the islands, creeks and the southern foreshore areas of Trutes & Charles Bay.  
 

 
  
Acidification of waterways severely degrades estuarine ecosystems; it can cause fish kills and 
disease, and impacts on oysters by increasing mortality, reducing growth, dissolving shells, reducing 
feeding activity and damaging soft tissue. It can also promote oyster infection with Qx disease (see 
page 34). Considering the risk that development and earthworks may pose in the mobilisation of acid, 
oyster farmers are particularly diligent to excavations in low lying areas of the catchment.  
 
Oyster farmers report that whilst exposure of ASS remains a high risk, its management has improved 
markedly over the years. The Cane Growers Association in particular (in partnership with other 
organisations) has worked with landholders to deliver projects on ground. Improvements include: 
laser levelling of paddocks, no-till farming, filling of drains, liming & improved floodgate management.  
 
Blackwater describes water with little or no oxygen in it. It is formed when oxygen present in water is 
taken up during the decomposition of vegetation. Low levels of oxygen, combined with the toxic 
components of some organic matter, can lead to the death of aquatic organisms, and may be 
evidenced by fish kills. Oysters can tolerate low oxygen levels longer than many estuarine organisms 
but mortality will occur with prolonged exposure.  

 

External risks identified:   Initial Risk: 

 Exposure of acid sulphate soil by soil disturbance & drainage High 

 Formation & release of deoxygenated blackwater in creeks & behind floodgates High 

 

Actions – see review form on page 41 for how performance can be monitored 

14 
Support funding applications & projects that improve the management of ASS & blackwater 
management 

15 Report all earthworks of concern to council  

Acid-sulphate soil risk map 
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Effluent: 

 

Background: 
Effluent contamination of waterways is a big concern to the oyster industry. Pollution of this nature 
contaminates shellfish and closes harvest areas as a means to protect food safety. This can lead to 
loss of income for farmers, and there are cases where ongoing issues of contamination have 
effectively driven oyster farmers from the river (e.g. Kalang River). Not only does effluent impact on 
the oyster industry, but it can also damage wider estuarine ecosystems and have severe implications 
on public health.   
 
The health of oysters is largely influenced by water quality, with their capacity to tolerate disturbances 
and disease linked to the health of the estuary. Oysters growing in a healthy ecosystem are more 
resilient to disturbance than those growing in an unhealthy system. To improve the health of oysters 
during stressful periods, farmers will endeavour to engage with catchment improvement projects 
beforehand, with the aim of improving the overall health of the estuary. 
 
Running along the foreshore of Birds Bay, Bingam Bay and Dog Bay is a popular dog walking track. 
Not all dog owners pick up after their pet, and after rainfall events this can lead to contamination of 
the adjacent waterway. The oyster industry maintains a quality assurance program (see page 15), 
and instances of this contamination are thought to have been picked up through the rigorous 
monitoring program.  
 
Agricultural activities, particularly up Bilambil & Duroby Creeks, also pose a risk to local oyster 
industry. Where riparian zones have been cleared, and river banks are unfenced, animal effluent is 
easily mobilised resulting in faecal contamination of local waterways. Not only is manure a vector for 
viruses and bacteria, but it is also a source of nutrients which can promote downstream algal growth. 
It is worth noting that Tweed Shire Council and North Coast Local Land Services have undertaken 
projects to improve cattle management adjacent to both Bilambil & Duroby Creeks.      
 
Farmers have anecdotally noticed a change in bat roosting around the estuary. In the past, a 
significant bat colony was located on Big Island. In recent years, this colony has shifted to Wombin 
Island. Water quality testing stations near this island have picked up elevated faecal coliform readings 
after rain, and it’s thought that bat guano could potentially be the source. Specialist testing equipment 
is available to determine the animal source if this site becomes increasingly problematic.  
 
Wastewater treatment plants & pump-stations pose a variable risk. Sewage overflows and by-passes 
typically occur during wet weather events, at which point the estuary is closed to oyster harvesting in 
any case. Of much greater concern is the unexpected release of effluent during dry spells. Whilst 
oyster farmers recognise that these releases are unintentional, they can have a significant impact on 
the oyster industry. Sewage spills trigger an automatic 3 week closure of the estuary for oyster 
harvest. Tweed Shire Council have informed the oyster industry that all pump stations are wired with 
telemetry, and either have back up power generation, or holding tanks with an 8 hour capacity.  
 
Banora Point Wastewater Treatment Plant discharges tertiary treated effluent into Terranora Creek on 
the run-out, ebb tide. The treatment plant underwent a major upgrade in 2010-2012 and is now 
capable of treating 18 mega litres of wastewater every day (servicing ~75,000 people). Whilst the 
increased capacity is a big improvement, another benefit of the upgrade was a significant decrease in   
nutrient levels in the discharge. Through the instillation of tertiary stage filters, nitrogen concentrations 
have been reduced by 40%, and phosphorus by 90%. It is understood that the Altitude Aspire 
development will be connected to the reticulated network.     
 
On-site sewage management systems (OSMS) within the catchment present a risk to the oyster 
industry through contamination of the estuary, with those located close to the water’s edge posing the 
greatest risk. State of the Environment reporting indicate that council has a target to inspect 100 
systems every year. Of those inspected, there is a compliance rate of 88%.  
 
Illegal houseboat discharges are not considered a major issue. The shallow nature of the lake does 
not encourage houseboat visitation, and although there are some houseboats active in the estuary, 
these are typically further downstream.   
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External risks identified:   Initial Risk: 

 Faecal contamination of waterway from dog faeces (esp. track bordering Birds 
Bay, Bingam Bay & Dog Bay) 

Significant 

 Faecal contamination of waterway from agricultural effluent Significant 

 Faecal contamination of waterway from bat & bird guano Significant 

 Faecal contamination of waterway from pump-station failure (esp. dry spills) Significant 

 Faecal contamination of waterway from failing on-site sewerage management 
systems  

Moderate 

 Faecal contamination of waterway from illegal houseboat discharges Low 

 

Actions – see review form on page 41 for how performance can be monitored 

16 Request signage and dog bins / bags at both ends of the Dog Bay walking track  

17 Support funding applications & projects that reduce the run-off of agricultural effluent 

18 Monitor for elevated E.coli counts around Wombin Island associated with bat colony   

19 
Request information regarding the volume of wastewater currently treated at Banora Point 
Wastewater Treatment Plant STP’s & it’s capacity to manage future developments 

20 
Request information from council about unsewered suburbs, and the distribution of OSMS 
inspections conducted 

21 Contact RMS about the location of courtesy moorings  

 

Nutrients: 

 

Background: 
Nutrient inputs to Terranora Broadwater are potentially derived from a number of different sources. 
This may include: cattle effluent, fertiliser run-off, failing on-site sewage management systems, 
discharges from wastewater treatment plants, bat guano, detergents and dog faeces. With the 
exception of detergents and fertiliser run-off, these sources are associated with effluent, and their 
impacts described on the previous page.      
 
Certain land-uses call for fertiliser application to promote vegetation growth. Such properties may be 
involved in crop production, whilst others may cater for recreational activities (e.g. golf-courses). 
 
The correct application of fertiliser is important to retain nutrients on land and to maximise vegetation 
growth. During rainfall events, newly applied fertiliser may run-off into the stormwater system, and if 
this is not stripped through retention ponds, it is readily transferred to the estuary. This peak in 
nutrient input has the potential to trigger algal blooms in the waterway.  
 
Algal blooms can cause shading of seagrass, and the metabolic requirements of blooms and its 
subsequent decay can significantly lower dissolved oxygen levels. This can cause a range of 
ecological impacts, with the most visible often being fish kills. Furthermore, there is the potential for 
nutrient inputs to trigger blooms of toxic algal, known as Harmful Algal Blooms (HAB’s).  
 
Tweed oyster farmers maintain a rigorous quality assurance program to ensure product safety. This 
includes biotoxin / algal testing. Considering land-use practices can impact on downstream water 
quality, oyster farmers in some estuaries are exploring opportunities to offset the cost of the testing 
program.  

 

External risks identified:    Initial Risk: 

 Nutrient inputs resulting in algal blooms and low dissolved oxygen Significant 

 

Actions – see review form on page 41 for how performance can be monitored 

22 Support funding applications & projects that reduce nutrient run-off 
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Urban Run-Off & Development: 

 

Background: 
Many activities within the catchment have the potential to pollute the estuary, and most are addressed 
elsewhere in this document. The issue of urban development and the risks associated with increased 
run-off have yet to be examined. As the rainwater runs through the streets it mobilises a variety of 
contaminants including fertilisers, pesticides, dog faeces, oil residues etc. Whilst the stormwater 
system and gross pollutant traps may collect some of the physical littered items, many of the soluble 
contaminants will be discharged to the adjacent waterway. This can present a risk to both ecosystem 
and human health.    
 
Education is important, raising the awareness of potential pollution sources and appropriate 
catchment practices. Communication is a key component of the EMS, and farmers will endeavour to 
engage with the local community to stress the importance of water quality to the local industry and 
overall estuarine health.   
 
Oyster health is largely influenced by water quality, with their capacity to tolerate disturbances and 
disease linked to the health of the estuary. Oysters growing in a healthy ecosystem are more resilient 
to disturbance than those growing in an unhealthy system.  
 
There are some interesting local examples of stormwater treatment efforts. The Banora Point Western 
Drainage Scheme provides a series of freshwater lakes, which appear to act as retention ponds, 
slowing stormwater run-off to allow the deposition of silt and biological uptake of nutrients. Similarly, a 
retention pond has been constructed behind the oyster sheds on Birds Bay Drive. Such schemes 
however require ongoing maintenance, and can lead to other issues such as weed growth, anoxic 
sediments high in nutrients, and water with a low dissolved oxygen content.   
  
Oyster leases in the Terranora Lake are classified as Priority Oyster Aquaculture Areas. It is 
legislated that these areas must be shown on local environmental plans and council must have regard 
for these areas in preparing new plans. The Director-General of NSW DPI may object to the terms of 
the draft plan on the grounds of deleterious effects on an oyster aquaculture area. Furthermore, in 
determining applications for development approval the consent authority must consider the potential 
impacts of the activity on oyster aquaculture areas, and seek feedback from NSW DPI.  
 
Notably, within the catchment of the Terranora Broadwater, a large scale housing development is 
under construction on steep terrain to the south of the lake. Managed by Metricon, Altitude Aspire will 
provide housing for an additional 3,000 residents.   

 

External risks identified:   Initial Risk: 

 Urban run-off delivering variety of contaminants to receiving waterway High 

 

Actions – see review form on page 41 for how performance can be monitored 

23 Request council inspection & maintenance of stormwater treatment pond behind oyster sheds 

24 
Request that NSW DPI and council notify local oyster farmers when pertinent DA’s / EIA are 
submitted  

25 Make submissions to DA’s and participate in community consultations relating to developments 
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Marine Pests: 

 

Background: 
Translocation of marine pests is an increasing risk in Australian waters as populations become more 
mobile and exposure to potential sources increase (e.g. contaminated bilge from merchant vessels 
etc.). Introduction of such species can have severe impacts on native species and lead to a total 
deterioration of ecological processes. 
 
It is important to prevent the spread of marine pests. Identification of pest species and correct 
reporting will greatly assist in early identification of such species. A national system for prevention and 
management of marine pests has been developed and is available online: www.marinepests.gov.au 
 
Although the mudworm (Polydora websteri) and flatworm / waferworm (Imogine mcgrathi) has been 
identified in the Tweed river system, and presents a risk for the oyster industry, neither species are 
currently recognised as a marine pest under National or state-based biosecurity systems. More 
information on these problematic parasites can be found on page 34. 

 

External risks identified:   Initial Risk: 

 Marine pest incursions impacting on estuarine ecosystems Significant 

 

Actions – see review form on page 41 for how performance can be monitored 

26 All oyster farmers to have a copy of marine pest identification cards 

27 Report, with a sample if possible, detection of unusual plants & animals 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

European Green Shore Crab 

http://www.marinepests.gov.au/
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Climate Change & Extreme Weather: 

 

Background: 
In 2010, the University of Tasmania released a report titled ‘Climate Change Adaptation in the 
Australian Edible Oyster Industry: An Analysis of Policy & Practice’. The report identified key actions 
and opportunities for oyster industry adaptation. The executive summary can be viewed here: 
http://arnmbr.org/content/images/uploads/OYSTER_REPORT_EXEC_SUMMARY_FINAL_WEB.pdf  
 
Specific impacts identified for NSW, include:  
 

 Strengthening East Australian Current: May lead to warmer temperatures and lower 
nutrient status in estuaries, and is likely to change the timing of oyster growth and spawning. 
Changing water temperature and windows for algal blooms are likely to alter the frequency 
and types of algal blooms that occur in a particular area. Changing water temperature may 
also affect the distribution and intensity of disease outbreaks in Sydney rock oysters.  
 

 Rainfall changes: Projected changes in rainfall patterns may affect the period of time that 
estuaries are closed for harvesting. An important projection for oyster aquaculture is that 
rainfall is likely to become more sporadic, with heavy rainfall events followed by longer 
periods of dry weather and increasing evapotranspiration. This could exacerbate bacterial 
contamination and turbidity in wet periods and reduce nutrient availability in dry periods. 
Changes in estuarine salinity is possible, which may affect susceptibility of Sydney rock 
oysters to disease. 

 

 Increasing frequency of heatwaves: Increases in air temperature could lead to more 
summer kills (especially in northern NSW). These effects could be exacerbated by higher 
sea-surface temperatures.  

 

 Sea-level rise: Projected sea-level increase of up to, and possibly exceeding, 0.8m over the 
21st Century will affect land-bases. Storm surge activity may exacerbate these impacts. 
Modifications and upgrades of lease infrastructure are likely to be a necessary part of ongoing 
adaption.  

 

 Acidification: Gradual increases in acidity of oceans will affect oyster reproduction and ability 
to lay down shell. Juvenile oysters (esp. larvae & spat) will be most substantially affected.  

 
In relation to the Tweed, rainfall is expected to decrease in winter/spring, but increase over the 
summer months. Coupled with a higher temperature, farmers should expect more phytoplankton 
blooms, especially around creeks and stormwater channels (i.e. where nutrients enter the lake).  
 
The increase in summer rainfall will be accompanied with an increase in extreme weather events 
such as East Coast Cyclones. This could prolong the periods of freshwater experienced in the 
Broadwater. These freshwater events (and increased heat) would have greatest impact on oysters 
growing at the top of the water column in floating cultivation gear.     
 
Whilst the potential impacts of climate change are significant, adaptation is a long-term strategy and 
can broadly be built into normal farming practice (eg. racks can be reset to a new height to adapt to 
rising sea-levels as part of future lease maintenance activities).      

 

External risks identified:   Initial Risk: 

 Prolonged freshwater associated with extreme weather events Significant 

 Climate change impacts Low 

 

Actions – see review form on page 41 for how performance can be monitored 

28 Oyster farmers to read ‘Climate Change Adaptation in Edible Oyster Industry’ report 

29 Participate in discussions and research focused on climate change and adaptation strategies  

http://arnmbr.org/content/images/uploads/OYSTER_REPORT_EXEC_SUMMARY_FINAL_WEB.pdf
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ADDRESSING INTERNAL RISKS:  

 

Disease & Parasites: 

 

Background: 
Disease outbreaks are largely influenced by environmental factors, which impact both on the ability of 
the pathogen to infect the oyster, and on the oysters’ ability to defend itself. Oysters growing in a 
healthy ecosystem are more resilient to disturbance than those growing in an unhealthy system.    
 

Qx disease: Sydney rock oysters in the Terranora Lakes are potentially susceptible to Qx disease, 
which is caused by the parasite Marteilia sydneyi. Although this single-celled parasite infects stocks 
over summer, mortality doesn’t usually occur until the cooler, winter months. The parasite destroys 
the digestive gland of the oyster so that it can no longer take up nutrients, and effectively starves to 
death. 
 

The Qx parasite has been identified in many NSW estuaries, with some suffering notable outbreaks 
(e.g. Hawkesbury & Clarence Rivers). Despite the last significant Qx event in the Tweed occurring 
almost two decades ago, in the late 1990’s, local oyster farmers remain diligent and monitor stocks 
closely. Farmers attribute an improvement in estuary health (related to a suite of on-ground programs 
delivered by Tweed Shire Council and other stakeholders), to this apparent decrease in risk.  
 
NSW DPI currently classify the Tweed River as having a medium Qx risk status. As some oyster 
farmers operating in the Terranora Lakes also farm in other estuaries (which have a different Qx risk 
status), precautions must be taken when transferring farming equipment between areas. The protocol 
involves drying equipment for an extended period prior to movement between estuaries. There are 
also restrictions on the movement of oysters between estuaries.     
 

Mudworm: Where high levels of silt persist in the water column, this can affect the sensitive feeding 
apparatus of oysters. This can lead to infestations of mudworm, a parasite that can severely impact 
on the health of oysters and in many cases results in mortalities.  

 

Internal risks identified:  Initial Risk: 

 Loss of stock through disease outbreaks and poor oysters resilience (esp. Qx) High 

 Oyster stocks infected with mudworm Significant 

 

Actions – see review form on page 41 for how performance can be monitored 

30 Continue working to improve estuary & catchment health to increase oyster resilience 

31 Opportunistic engagement with researchers & authorities working on oyster disease & parasites 
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Noise & Visual Pollution: 

 

Background: 
In 2016, the NSW Department of Primary Industries released the 3rd version of the NSW Oyster 
Industry Sustainable Aquaculture Strategy (OISAS). This strategy includes criteria for acceptable 
lease materials and maintenance, as well as their visual amenity. This document is complemented by 
best practice guidelines that have been developed for different cultivation methods.  
 
The aesthetics of lease areas is one of the main community concerns about oyster farming 
throughout coastal NSW. Oyster farmers in the Terranora Lakes take pride in the appearance of their 
farms, however it is recognised that some leases are in need of further improvement. The upkeep of 
leases can be costly, and extreme weather events (page 33) and other waterway users (page 25) 
also have the potential to damage farm infrastructure. Farmers are mindful of the need to maintain 
and upgrade infrastructure, however such activities need to be timed to work in with production 
schedules, tides etc.  
 
Where the aesthetics of active leases are called into question, farmers should work to remedy the 
concern and use the opportunity to discuss industry practices and infrastructure requirements. 
Communication and transparency are key components of this EMS, and farmers will endeavour to 
engage with the local community to demystify the industry. 
 
One particular shed at the depot site on Birds Bay Drive is becoming water damaged as a result of 
inadequate drainage from a flat shed roof. This is affecting the appearance of shed, and in the long-
term could impact on the integrity of the structure. The farmer is looking to improve the aesthetics of 
the shed by painting, and to remedy the lack of roof drainage.   
 

Noise issues are particularly relevant to shed sites which use a variety of equipment & practices that 
emit noise. Oyster farmers take common sense steps towards minimising noise and leases are only 
normally worked between 7am – 6pm, depending on tides and weather. 

 

Internal risks identified: Initial Risk: 

 Visual pollution of leases that have not been maintained (incl. derelict leases) Significant 

 Shed damage caused by inadequate rainwater management Significant 

 Materials break away from lease area creating marine debris & visual pollution Moderate 

 Noise from oyster farming activities Low 

 

Actions – see review form on page 41 for how performance can be monitored 

32 
Maintain leases for visual amenity as outlined in the NSW Oyster Industry Sustainable 
Aquaculture Strategy (OISAS) 

33 Publicise & distribute EMS to educate community, waterway users and local authorities 

34 Utilise opportunities to engage & educate the community about oyster farming practices 

35 Improve shed site appearance, and enhance drainage of rainwater from shed roofs 

36 
Follow NSW DPI best practice guidelines for noise as outlined in the NSW Oyster Industry 
Sustainable Aquaculture Strategy (OISAS) 

 

 

 

 

 

 

 

 



36 | P a g e  
  

Chemicals, Fuel & Oil: 

 

Background: 
Terranora Lakes oyster farmers maintain a regular water & meat quality monitoring regime to ensure 
that prompt action can be taken should pollution levels threaten the health of the river and oyster 
stocks. Anecdotal evidence suggests that the oyster industry is often the first to detect pollution 
events such as toxic algae, sewage, chemicals and fuel spills. Such events not only threaten the 
oyster industry, but have severe implications on public & ecological health. 
 
As oyster farming involves the use of a variety of machinery, including outboard engines, it is 
important for farmers to maintain their equipment to protect against spills of oil and other fluids. Such 
maintenance is built into everyday farming activities, and is fundamental to maintain productivity. 
 
Of the four oyster farming businesses operating in the area, only one keeps any significant amount of 
fuel at their depot site. This fuel is not primarily used for oyster farming activity, but rather a 
complimentary eco-tourism business, Catch-A-Crab. Specialised fuel storage has been installed, and 
has a maximum capacity of 800 litres.    
 
Very few chemicals are used in oyster farming, with the most commonly used being chlorine. Chlorine 
is used to disinfect depuration tanks, and should be stored as directed on the associated Safety Data 
Sheet. Chlorine is corrosive & potentially hazardous to health, and all oyster farmers & employees 
should have appropriate levels of training and access to suitable protective equipment when handling. 
The correct Safety Data Sheet should be stored with the chemical at all times. 

 

Internal risks identified:  Initial Risk: 

 Fuel / oil spills at land depot or from oyster punts Significant 

 Chemicals that leak through inadequate storage or an adverse event Significant 

 

Actions – see review form on page 41 for how performance can be monitored 

37 Alert & work with RMS and other authorities to aid contaminant of any fuel or oil spills 

38 Consider secondary containment of fuels and oils (e.g. bunding) 

39 Ensure chlorine & other chemicals are stored with the appropriate safety data sheet 

40 All staff / employees to be trained in chemical use & storage 
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Resource Use:  

 

Background: 
Fouling of oyster punts is not only a visual blight on the industry but also creates inefficiencies in 
operation, through an increase in fuel use. With the majority of Terranora Lake oyster farmers also 
operating in other estuaries, punts may also be left moored at the shed site for some time, where they 
risk being damaged and inundated during storm events. A simple mechanism is needed to lift the punt 
from the water for storage, and to enable to removal of fouling organisms.  
 
The volume of waste that oyster farmers can produce is considerable. Landfill is limited by space, and 
comes at an increasing cost. The notion of reduce, reuse and recycle is well known and adopted by 
many farmers to minimise wastage.  
 
With large volumes of stock in cultivation, it is common for some oysters to naturally die during 
production. There has long been discussion within the industry about how to best use this old shell. 
Throughout NSW, it has been used for a number of different applications. This includes being used: 
 

 as road base 

 as a crop fertiliser substitute  

 as shell grit in the poultry industry  

 in cement production 

 in rheumatism medication 

 by koi carp enthusiasts to maintain pH and water quality  

 by councils to spread around trees to stop attack from snails 

 in a variety of different erosion control structures, and 

 as aggregate materials in oyster reef restoration projects  

 

Internal risks identified: Initial Risk: 

 Fouling of punts resulting in excessive fuel use & visual impacts Significant 

 Use of materials that cannot be reused or recycled Moderate 

 Old oyster shells are not utilised to their potential Moderate 

 

Actions – see review form on page 41 for how performance can be monitored 

41 Investigate options to lift punt from water for storage & removal of biofouling  

42 Where no environmental harm may result, adopt principles of reuse and recycle 

43 Explore options to dispose or sell old oyster shells 

 

 

 

 

 

 

 

 

 

 

 

 

 

Old shells being bagged as part of an oyster 

reef restoration trial in the Macleay River 
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Oyster Cultivation Infrastructure: 

 

Background: 
For many years, tarred & treated timber has been used to increase the durability of cultivation 
infrastructure, protecting it from marine borers. There is no evidence indicating that this contaminates 
the oysters or neighbouring species, however over time the potential exists for chemicals in these 
wood preservatives to leach into the surrounding waters.  
 
Oyster farmers throughout NSW are now phasing out the use of tarred & treated timber by converting 
to polyurethane trays, plastic sleeved timber posts, or adopting alternative farming methods using 
plastic cylinders and floating pillows (page 10). Converting to these new products will reduce ongoing 
maintenance requirements and associated costs, and also eliminate potential contaminants entering 
the estuary. 
 
Farmers are working towards the exclusive use of reuseable plastic products, but this is a costly, time 
consuming and labour intensive task. While conversion to these products will ultimately save time and 

money, the logistics of such an operation means the change will not occur overnight. 

 

Internal risks identified: Initial Risk: 

 Contaminants from tarred & treated timber infrastructure leaching into the 
estuary 

Significant 

 

Actions – see review form on page 41 for how performance can be monitored 

44 Continue phase out of tarred & treated timber infrastructure 

45 Where no environmental harm may result, adopt the principles of reuse and recycle 

46 Other material to be tipped at licensed EPA approved waste management facilities 

 

 

 

Oyster lease in the Terranora Broadwater 
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6. MAPPING AGAINST COASTAL ZONE MANAGEMENT PLAN 
 

EXTERNAL EMS RISKS VS. COASTAL ZONE MANAGEMENT PLAN  
 

ENVIRONMENTAL MANAGEMENT SYSTEM RELEVANT COASTAL ZONE MANAGEMENT PLAN STRATEGY 

EXTERNAL RISKS RISK  RATING 1 2 3 4 5 6 7 8 9 10 11 12 13 

A Community acceptance of leases 

HIGH 

             

B Black market oysters              

C Sediment run-off Y Y Y Y Y         

D Community awareness/stewardship  Y Y Y   Y  Y  Y   

E Lease damage              

F Urban run-off Y Y   Y      Y Y  

G Acid Sulphate Soils Y Y Y Y          

H Blackwater events Y Y Y Y          

I Toxic fire retardants               

J Faecal contamination (agricultural)  

SIGNIFICANT 

Y  Y Y        Y  

K Nutrient loading Y Y Y Y Y Y     Y Y  

L Faecal contamination (dogs) Y Y   Y       Y  

M Limited communication with departments              

N Marine pests              

O Faecal contamination (bats & birds) Y             

P Faecal contamination (pump station failure) Y     Y        

Q Prolonged freshwater events              

R Faecal contamination (failing OSMS) 
MODERATE 

 Y Y   Y        

S Sedimentation around leases Y Y Y Y Y      Y   

T Faecal contamination (houseboat discharges) 

LOW 

             

U Fuel, oil and chemical spills    Y Y         

V Riverbank erosion from boat wash Y Y Y           

W Climate change impacts Y Y Y    Y      Y 

 
Strategy key: 1 = Geomorphic Structural Works, 2 = Broadwater Foreshore Rehabilitation, 3 = Rural Riparian Rehabilitation, 4 = Industry Management,  
5 = Urban Stormwater, 6 = Wastewater Management, 7 = Ecology, 8 = Cultural Heritage, 9 = Recreation, 10 = Mosquito & Biting Midge Management,  
11 = Education, 12 = Monitoring, 13 = Climate Change   



40 | P a g e  
  

INTERNAL EMS RISKS VS. COASTAL ZONE MANAGEMENT PLAN  
 

ENVIRONMENTAL MANAGEMENT SYSTEM RELEVANT COASTAL ZONE MANAGEMENT PLAN STRATEGY  

INTERNAL RISKS RISK RATING 1 2 3 4 5 6 7 8 9 10 11 12 13 

A Disease & poor oyster resilience  HIGH Y Y Y Y Y Y Y    Y Y  

B Fuel & oil spills  

SIGNIFICANT 

             

C Chemical spills              

D Biofouling of oyster punts              

E Mudworm infection Y Y Y Y Y Y Y    Y Y  

F Old oyster infrastructure (tarred/treated timber)               

G Poor visual amenity/aesthetics              

H Shed damage from poor rainwater mgt              

I Materials break away from lease area  
MODERATE 

 

             

J Non-recyclable material usage              

K Shell not recycled/utilised              

L Noise pollution  LOW              

 

Strategy key: 1 = Geomorphic Structural Works, 2 = Broadwater Foreshore Rehabilitation, 3 = Rural Riparian Rehabilitation, 4 = Industry Management,  
5 = Urban Stormwater, 6 = Wastewater Management, 7 = Ecology, 8 = Cultural Heritage, 9 = Recreation, 10 = Mosquito & Biting Midge Management,  
11 = Education, 12 = Monitoring, 13 = Climate Change   
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7. REVIEW FORM  
 

Reviewed by:    ………………………………………………………………………     Date of review:  …………………………………………………………………………….. 
Review period:  ………………………………………………………………………. 
 
Actions: Measured Improvement: Measure: 

1 
Engage with the community & take opportunities to discuss oyster 
farming practices, the value of a healthy estuary and how 
catchment actions can impact on downstream water quality   

Details of any specific opportunities taken ………… 

No. of people engaged  ………… 

2 Develop signage for installation at key boat ramp/s Signage developed & erected Yes / No 

3 
Work with partner organisations (eg. North Coast LLS, Southern 
Cross Uni.) to explore the possibility of hosting educational visits 

Discussions held with partner organisations Yes / No 

No. of groups engaged ………… 

4 
Oyster farmer representative to join the Tweed Coast & 
Waterways Committee 

Has an oyster farmer joined the committee? 
Yes / No 

5 
Establish demonstration lease & educational resources to 
enhance Catch-A-Crab estuary tours 

Have these resources been developed? 
Yes / No 

6 
Where appropriate, encourage & request involvement from DPI, 
Food Authority & NSW Health  

Have you contacted State government departments for 
support relating to environmental matters? Yes / No 

7 Report all incidents of oyster theft to Operation Trident 
No. of oyster theft incidences reported to Operation 
Trident ………… 

8 
Record details and maintain photographic record of damage 
inflicted to lease areas  

Are you recording details of damage to your lease? 
Yes / No 

9 
Where possible, assist with distribution of materials developed by 
the Statewide working group  

Have you obtained any materials from the working 
group? Yes / No 

10 
Stay informed & attend information sessions about contamination 
of Gold Coast Airport 

No. of information sessions attended 
………… 

11 
Alert & work with RMS and other authorities to aid containment of 
any fuel or oil spills 

No. of times RMS alerted to spills ………… 

Details of any assistance provided ………… 

12 
Support funding applications & projects that minimise erosion and 
downstream sedimentation  

Letter of support supplied ………… 

Details of any assistance provided to projects ………… 

13 Report all earthworks on concern to council  
No. times earthworks of concern have been identified ………… 

No. times concerns reported to council ………… 

 



42 | P a g e  
  

Actions: Measured Improvement: Measure: 

14 
Support funding applications & projects that improve the 
management of ASS & Blackwater management 

Letter of support supplied ………… 

Details of any assistance provided to projects ………… 

15 Report all earthworks of concern to council  
No. times earthworks of concern have been identified ………… 

No. times concerns reported to council ………… 

16 
Request signage and dog bins / bags at both ends of the Dog Bay 
walking track  

Approach made to council Yes / No 

Signage designed & installed Yes / No 

17 
Support funding applications & projects that reduce the run-off of 
agricultural effluent 

Letter of support supplied ………… 

Details of any assistance provided to projects ………… 

18 
Monitor for elevated E.coli counts around Wombin Island 
associated with bat colony   

Have E.coli counts been elevated at Wombin Isl.? Yes / No 

If so, what further action have you taken?  ………… 

19 
Request information regarding the volume of wastewater currently 
treated at Banora Point Wastewater Treatment Plant STP’s & it’s 
capacity to manage future developments 

Request made to council 
Yes / No 

20 
Request information from council about unsewered suburbs, and 
the distribution of OSMS inspections conducted 

Request made to council 
Yes / No 

21 Contact RMS about the location of courtesy moorings  Request made to RMS Yes / No 

22 
Support funding applications & projects that reduce nutrient run-
off 

Letter of support supplied ………… 

Details of any assistance provided to projects ………… 

23 
Request council inspection & maintenance of stormwater 
treatment pond behind oyster sheds 

Request made to council 
Yes / No 

24 
Request that NSW DPI notify local oyster farmers when pertinent 
DA’s / EIA are submitted  

Request made to NSW DPI 
Yes / No 

25 
Make submissions to DA’s and participate in community 
consultations about developments 

Formal submissions made on behalf of oyster industry ………… 

No. of engagements through consultation process ………… 

26 
All oyster farmers to have a copy of marine pest identification 
cards 

Marine pest identification cards distributed 
………… 

27 
Report, with a sample if possible, detection of unusual plants & 
animals 

Have you seen any unusual plants & animals? Yes / No 

If so, where these reported to NSW DPI? Yes / No 

28 
Oyster farmers to read ‘Climate Change Adaptation in Edible 
Oyster Industry’ report  

Have you read the report? 
Yes / No 

29 
Participate is discussions and research focused on climate 
change and adaptation strategies  

Details of participation in discussions / research  
………… 
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Actions: Measured Improvement: Measure: 

30 
Continue working to improve estuary & catchment health to 
increase oyster resilience 

Details of any assistance provided to projects 
………… 

31 
Opportunistic engagement with researchers & authorities working 
on oyster disease & parasites 

No. of engagements with researchers & authorities 
working on oyster disease & parasites ………… 

32 
Maintain leases for visual amenity as outlined in the 2016 NSW 
Oyster Industry Sustainable Aquaculture Strategy (OISAS) 

Have you read the 2016 version of OISAS? Yes / No 

No. of reasonable complaints received regarding the 
visual aspects of oyster leases ………… 

33 
Publicise & distribute EMS to educate community, waterway users 
and local authorities 

EMS launched and publicised to community Yes / No 

EMS distributed to key stakeholders & authorities Yes / No 

34 
Utilise opportunities to engage & educate the community about 
oyster farming practices 

Details of any specific opportunities taken ………… 

No. of people engaged ………… 

35 
Improve shed site appearance, and enhance drainage of 
rainwater from shed roofs 

Details of any improvements made to shed site 
appearance ………… 

36 
Follow NSW DPI best practice guidelines for noise as outlined in 
the NSW Oyster Industry Sustainable Aquaculture Strategy  

No. of noise complaints received 
………… 

37 
Alert & work with RMS and other authorities to aid contaminant of 
any fuel or oil spills 

No. of times RMS alerted to spills ………… 

Details of any assistance provided ………… 

38 Consider secondary containment of fuels and oils (e.g. bunding) Do you have any secondary containment of fuel / oil? Yes / No 

39 
Ensure chlorine & other chemicals are stored with the appropriate 
safety data sheet 

No. of chemical containers stored inappropriately or 
without the correct safety data sheet ………… 

40 All staff / employees to be trained in chemical use & storage No. of staff trained in chemical use & storage ………… of ………… 

41 
Investigate options to lift punt from water for storage & removal of 
biofouling  

Options investigated 
Yes / No 

42 
Where no environmental harm may result, adopt principles of 
reuse and recycle 

% estimate of material (not including oyster 
infrastructure) that has been reused / recycled ………… % 

43 Explore alternative options to dispose or sell old oyster shells  Details of any trials or options explored to reuse shells  ………… 

44 Continue phase out of tarred & treated timber infrastructure 
Amount of tarred & treated timber infrastructure 
removed from the estuary  ………… kg 

45 
Where no environmental harm may result, adopt the principles of 
reuse and recycle 

% estimate of oyster infrastructure removed from the 
estuary that has been reused / recycled ………… % 

46 
Other material to be tipped at licensed EPA approved waste 
management facilities 

Amount of oyster infrastructure that has been disposed 
at licensed waste management facilities  ………… kg 
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8. SUPPORT FOR OYSTER FARMERS  
 

8.1. RURAL RESILIENCE PROGRAM 

 
The Rural Resilience team at NSW DPI works across rural NSW with a range of 
stakeholders to drive economic, social and physical resilience and innovation in 
farming communities. The Program also includes additional Rural Support Workers 
contracted to meet specific farming community needs related to adverse events.  
 
The Rural Resilience Program works with farming communities to: 

 link people to support services & information 

 support social, financial and wellbeing events 

 develop and deliver leadership initiatives 

 strengthen support networks 

 share concerns and ideas for action with policy makers 

 facilitate preparedness and recovery from adverse events 
 
Support services: Connecting farmers to support services & information sources 
Viable farming futures: Supporting initiatives that strengthen individual, community 
& business planning 
Networks: Strengthening networks & supporting opportunities to learn from others 
Preparedness & recovery: Assisting farming families following natural disasters 
and adapting to adverse events 
Events & training: Working with partners to deliver workshops and events that build 
personal wellbeing, leadership and business skills & knowledge 
Research: Engaging in research to inform policies & planning 
 
Rural Resilience Officers: 

Location Rural 
Resilience Officer 

Mobile Email 

BOURKE Sarah Goulden 0418 113 781 Sarah.goulden@dpi.nsw.gov.au  

COFFS  Jen Haberecht 0400 160 287 Jen.haberecht@dpi.nsw.gov.au  

GOULBURN Ted O’Kane 0427 781 514 Ted.o’kane@dpi.nsw.gov.au    

HAY Danny Byrnes 0400 374 258 Danny.byrnes@dpi.nsw.gov.au 

TOCAL Liane Corocher 0427 188 643 Liane.corocher@dpi.nsw.gtov.au  

 

Rural Support Workers: 

Location Rural 
Support Officer 

Mobile Email 

BROKEN HILL Ellen Day 0427 639 761 Ellen.day@dpi.nsw.gov.au  

DUBBO James Leigo 0419 110 714 James.leigo@dpi.nsw.gov.au  

SCONE Caroline Hayes 0407 971 675 Caroline.hayes@dpi.nsw.gov.au 

WALGETT Robyn Walters 0438 082 731 Robyn.Walters@dpi.nsw.gov.au  

mailto:Sarah.goulden@dpi.nsw.gov.au
mailto:Jen.haberecht@dpi.nsw.gov.au
mailto:ted.o'kane@dpi.nsw.gov.au
mailto:Danny.byrnes@dpi.nsw.gov.au
mailto:Liane.corocher@dpi.nsw.gtov.au
mailto:Ellen.day@dpi.nsw.gov.au
mailto:James.leigo@dpi.nsw.gov.au
mailto:Caroline.hayes@dpi.nsw.gov.au
mailto:Robyn.Walters@dpi.nsw.gov.au
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8.2. USEFUL CONTACTS 

 
Tweed Shire Council 
 
Local government has a diverse role covering town planning, building approvals, local roads, 
parking, public libraries, public toilets, water and sewerage, approval and inspection of septic 
systems, waste removal domestic animals and community facilities. Of particular importance 
to the NSW oyster industry is council’s part in managing estuarine water quality and 
resolving land and water use conflicts through estuary management planning, land use 
planning and development control. Council may also provide waste management services to 
the industry. Council’s also assist the oyster industry with water quality monitoring and have 
a role in investigating water pollution incidents.  

(02) 6670 2400 Main number 

1800 818 326 Emergency after hours 

 
OceanWatch Australia 
 
OceanWatch Australia is the national, marine natural resource management organisation 
that works to advance sustainability in the Australian seafood industry. OceanWatch works 
on issues relating to water quality, fish habitat and industry best-practice.  

(02) 9660 2262 Main number 

 
NSW Department of Primary Industries (NSW DPI) 
 
The key regulatory agency for the NSW Oyster Industry. The department administers leases 
and permits, collates production data, develops policy and also has an industry development 
role. The department is also a key NSW aquatic habitat protection and compliance agency 
and develops policies and guidelines for the industry that are consistent with habitat 
protection objectives 

(02) 4982 1232 Port Stephens Fisheries Centre 

(07) 5523 6900  Local Fisheries Office (Tweed) 

1800 043 536 Fishermen’s Watch – 24hr service 

 
 

Roads & Maritime Services (RMS) - NSW Maritime 
 
State government’s maritime regulator responsible for providing safe and sustainable ports 
and waterways. The authority helps to establish aquaculture lease marking requirements 
and helps to determine if a lease area will adversely affect navigation. NSW Maritime also 
has responsibilities for pollution from vessels.  

13 12 56 General info line & environmental emergencies (oil spills) 

13 12 36 Phone payments 

(02) 9563 8511 Head office (Rozelle) 

1800 658 784 Water Police (24hr line to report marine crime) 
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NSW State Emergency Service 
 
The NSW State Emergency Service (SES) is an emergency and rescue service dedicated to 
assisting the community. Major responsibilities are for flood and storm operations, however 
the service also provides the majority of general rescue efforts in rural parts of the state.   

132 500 SES (State Emergency Service) 

 
 

NSW Food Authority 
 
The NSW Food Authority provides regulatory framework for safe and correctly labelled food 
to be produced in NSW. Of particular importance to the oyster industry, the NSW Food 
Authority has responsibility for implementing the NSW Shellfish Program that classifies and 
establishes management plans for oyster harvest areas. The NSW Food Authority also 
licences oyster depuration, processing and handling facilities.  

1300 552 406 Main line 

(02) 6552 3000 Licensing enquiries and invoicing 

 
 

North Coast Local Land Services (LLS) 
 
Local Land Services (LLS) coordinate natural resource management at the catchment scale. 
The LLS is responsible for involving regional communities in catchment planning and 
identification of natural resource management priorities for their region, and are the primary 
means for the delivery of funding from the NSW and Commonwealth Governments to help 
land managers improve and restore the natural resources of the state. Key roles include 
preparing Local Strategic Plans, and managing investment programs to implement the plans, 
and promoting community participation in regional natural resource management action and 
decision making. Implementation of the Local Strategic Plans in the coastal LLS regions will 
lead to favourable outcomes for the oyster industry.  

(02) 6623 3900 Lismore Office 

(02) 6623 3917 Senior Land Services Officer (Jai Sleeman)  

 
 

 NSW Office of Environment and Heritage (OEH) 
 
NSW OEH works to protect and conserve the NSW environment, including the natural 
environment, Aboriginal country, culture and heritage and our built heritage, and manages 
NSW national parks and reserves.    

(02) 6670 8600 Tweed Area Office (National Parks Office)  

131 555 Report pollution (Enviroline) 
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Environmental Protection Authority 
 
The EPA is tasked with making those subject to environmental regulation aware of 
Government and community expectations about the protection of our environment and the 
health of local communities, by raising general awareness of regulatory requirements and 
delivering strong compliance and enforcement programs.  
 
The EPA shares responsibility for regulating pollution of waters in NSW with local 
government and the Roads and Maritime Services. The EPA is responsible for regulating 
state and local government agencies and those premises holding an environmental 
protection license. Roads and Maritime regulate water pollution from vessels and local 
government regulates most other sources.   

131 555 Main number and to report pollution 

 
 

Marine Estate Management Authority 
 
The Marine Estate Management Authority overseas management of the entire NSW marine 
estate as a single continuous system. It sets the strategic direction and priorities through a 
Marine Estate Management Strategy. The authority provides advice on coastal land use 
planning and marine park management.  

1300 550 474 General enquiries 

 
 

Crown Lands – Trade and Investment 
 
The Crown Lands Division is the primary administrator for Crown land tenures and 
unallocated Crown land across NSW. The division leases land to the oyster industry for land-
based activities and also gives owners consent to lodgement of development applications for 
new aquaculture lease areas where development consent is required.  
 
Future management of land based sites located on Crown Land will be driven by the need 
for both the grower and the Crown Lands Division to maintain an environmentally sensitive 
and professional well managed land base. This will be achieved through the process of a 
long term lease agreement and an associated work plan that is developed in partnership 
with the grower to achieve sound environmental and social outcomes.  

1300 052 637 Main line 

 
   

NSW Department of Planning and Infrastructure  
 
The Department of Planning and Infrastructure’s key role for the oyster industry is in 
ensuring that the OISAS is integrated into the state land use planning and development 
control framework. The department ensures that strategies such as OISAS integrate the 
government’s social, economic and environmental agendas to promote sustainability.  

(02) 9228 6111 Head office 

(02) 9228 6333 Information centre  
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9. CONTACT & FEEDBACK:  
 

This EMS is an ongoing process of environmental improvement, and Terranora 
Lakes oyster farmers welcome any comments or suggestions that you might have. 
Please forward correspondence to:  

 
Mr. Noel Baggaley 
Email:    nbassess@gmail.com   
Phone:  0414 212 638 
 
 
 
 

 
 
 
 
 
 
 

              
 
 

This project is being supported by North Coast Local Land Services through funding from the National 
Landcare Programme, in conjunction with OceanWatch Australia and Tweed River oyster farmers

mailto:nbassess@gmail.com
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