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EXECUTIVE SUMMARY 

This Coastal Management Program (CMP) for Tweed River estuary recognises the achievements of past 
management plans and programs, primarily the Lower Tweed River Management Plan (PWD, 1991) and the 
Upper Tweed Estuary Management Plan (TRMPAC, 1996) and identifies unresolved issues and new 
management issues that have arisen since the previous management plans were adopted. The CMP 
provides the updated plan to direct ongoing management of the estuary. The CMP addresses the NSW 
Coastal Management Reforms, in particular the requirements of the Coastal Management State 
Environmental Planning Policy (SEPP) which establishes a new, strategic land use planning framework for 
coastal management and supports the implementation of the management objectives of the Coastal 
Management Act, 2016. 

This CMP has been developed in accordance with Stages 1 to 4 of the five stage process for developing and 
implementing a CMP, as detailed in the Coastal Management Manual (OEH, 2018). The completed stages 
supporting this CMP include the preparation of: 

• a Scoping Study, reviewed by the Office of Environment and Heritage (OEH), under the draft Coastal 
Management Manual (OEH, 2015) current at that time); 

• several detailed studies to address knowledge gaps; 

• a risk assessment of threats and opportunities; and  

• the identification and evaluation of strategic responses to each of the key threats to the estuary. 

Tweed Shire Council (TSC) acknowledges and respects the Tweed Aboriginal community’s right to speak for 
its country and to care for its traditional country in accordance with its laws, customs and traditions and 
welcomes the Aboriginal people’s contribution to protecting, strengthening and enriching the heritage of all 
Australians within the wider community. Council acknowledges the Nganduwal and Minyungbal people of the 
Bundjalung nation, in particular the Goodjinburra, Tul-gi-gin and Moorung-moobah clans as being the 
Traditional Owners and Custodians of the land and water within the Tweed Shire boundaries (TSC, 2017b). 

The study area comprises the reaches of the estuary from the entrance to the extent of the tidal limits 
including the tidal waterways, foreshore and adjacent land. The estuary is a mature, wave dominated barrier 
estuary with a permanently open, trained entrance managed jointly by the NSW and QLD Governments 
through the Tweed River Entrance Sand Bypassing Project (TRESBP). Major in-stream structures that 
impact flows are Clarrie Hall Dam and Bray Park Weir which supply potable water to the Shire. Water quality, 
agricultural productivity and ecosystem services on the floodplain are shaped by extensive drainage and 
flood modifications (levees and floodgates) carried out to support the dominant land uses on the floodplain 
(sugar cane cropping and grazing), damming of the upper catchment and modification of flows and land 
clearing. 

Based on a water quality study by ABER (2012), the estuary has been characterised into five broad 
functional zones which are referenced in the discussion of physical character, ecosystem health, key threats 
and management actions. The functional zones are identified on Figure 1 and include: 

• Lower estuary – from the ocean entrance to Shallow Bay, upstream of Fingal Head (and for the 
purpose of the CMP study, within the Terranora Inlet downstream of Barneys Point Bridge). 

• Transition zone– from Shallow Bay/Tonys Island up to and including the Tweed Broadwater. 

• Middle estuary – from the Tweed Broadwater to the village of Condong. 

• Upper estuary – from Condong to Bray Park Weir.  

• Rous River estuary – the tidal extent of the Rous River from the confluence with the Tweed River at 
Tumbulgum to Numinbah Road Bridge at Boat Harbour. 

The study area encompasses approximately 15.3 km² of environmental conservation areas protected under 
the NSW National Parks and Wildlife Act 1974 (NPWS Act) including Tweed Heads Historic Site, Ukerebagh  
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Figure 1: Tweed River functional zone boundaries as defined by ABER (2012) within the CMP study area
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Nature Reserve, Stotts Island Nature Reserve, Mooball National Park and Mount Nullum Nature Reserve. 
Stotts Island is considered a significant natural resource as it comprises the largest stand of lowland sub-
tropical rainforest in NSW and is critical habitat for the largest remaining population of the endangered 
Mitchell’s rainforest snail.  

Riparian vegetation and terrestrial remnant vegetation in the surrounding catchment, whilst patchy and 
fragmented, does provide significant habitat for a range of species. Protected vegetation communities 
include two small areas of SEPP 26 Littoral Rainforest in the lower estuary. Important estuarine habitats 
include areas of seagrass and saltmarsh which are typically found downstream of Dodds Island and 
mangroves which occur up to Murwillumbah and within the lower Rous River. A large majority of these areas 
are classified as ‘Key Fish Habitat’ under the Fisheries Management Act 1994 incorporated into Coastal 
Management Area (CMA) 1 – Coastal Wetlands under the new Coastal Management SEPP. The estuary is 
inhabited by or contains habitat for a number of threatened fauna species including migratory shorebirds 
(Terek Sandpiper, Beach Stone Curlew, and nesting Australian Pied Oystercatcher), raptors (Eastern Osprey 
and White-bellied Sea-Eagle), turtles (Loggerhead, Leatherback, Green, Flatback and Hawksbill Turtles) and 
dolphins such as resident populations of Indo-Pacific Bottlenose Dolphin. 

The estuary is a recreational area of great importance to the local community as well as users from the 
densely populated area of south-east Queensland. Community uses of the Tweed River estuary include both 
commercial and recreational fishing, tourism, motorised and non-motorised water based recreational 
activities and shore based activities (e.g. walking, cycling, picnic etc.). 

There is a history of large scale dredging and sand reclamation in the estuary. Present day maintenance 
navigational dredging by the NSW State government, and small-scale ad hoc facilities maintenance dredging 
undertaken by TSC must be assessed and managed under stringent environmental legislation and approval 
conditions. The Tweed River estuary includes recreational fishing havens and supports commercial fishing 
and other marine based industries. 

Preparation of this CMP has included consultation with community and agency stakeholders. This 
consultation assisted in the development of the long-term vision for the CMP: 
 

 
 

The following specific local estuary values were developed around this vision and were allocated objectives 
which guide the development of the CMP and management actions: 

• Public access to and use of the river and foreshore. 

• Recreational Fishing. 

• Scenic quality and amenity. 

• Aboriginal cultural heritage and practice. 

• Natural habitats and biodiversity. 

• Stable river banks. 

• Water quality. 

• Economic prosperity. 

• Agricultural productivity. 

“The Tweed River estuary is a special place: 
 a healthy ecosystem supporting lifestyles, culture and productivity” 
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The key threats identified addressed in this CMP are: 

• Bank erosion – affects visual amenity and estuary health through impacts on water quality, estuarine 
vegetation and fish stocks, loss of riparian vegetation and risk to public and private property and 
assets/infrastructure (e.g. boat ramps/pontoons and major roads such as Tweed Valley Way and 
Tumbulgum Road). 

• Habitat loss and barriers to habitat connectivity – primarily through land clearing and drainage, 
inappropriate design/construction of bank protection structures and beach nourishment works, poor 
water quality, anthropogenic damage to seagrass beds, waterway barriers (floodgate operation and 
fishway design) and coastal squeeze from sea level rise. This issue limits the habitat availability and 
impedes life cycle requirements for terrestrial and aquatic species. 

• Degraded estuarine water quality – in particular: 

o elevated sediment and nutrient levels from bank erosion and diffuse source agricultural 
runoff, wastewater treatment plant discharges and overflows, stormwater and industrial 
discharges;  

o acid runoff from agricultural areas;  

o turbidity impacts from dredging; and 

o salinity, temperature and dissolved oxygen changes as a result of water storage, extraction 
and freshwater releases. 

• Tidal inundation and coincident flooding damaging agricultural land, private property, public facilities 
and assets – exacerbated through upstream catchment clearing, inappropriate cropping, 
inappropriate land use and development, ineffective drainage, inadequate protection works and 
climate change impacts (sea level rise and increased storminess). Whilst flood risk is addressed 
under the Tweed Valley Floodplain Risk Management Plan (FRMP) (BMT WBM, 2014), current tidal 
inundation risks in the estuary include overtopping of Bray Park Weir during certain combinations of 
flows and climatic events (impacting on freshwater supply), and overtopping of revetment structures, 
in particular in canal estates where significant Council assets are located. Emerging and future risks 
from tidal inundation have been mapped through this CMP and a range of actions will be 
implemented to progress adaptation to coastal hazards arising from climate change and sea level 
rise. 

• Loss of or impacts to biodiversity: 

o impacts to shorebirds (waders) from habitat loss, human disturbance and interaction with 
feral and domestics animals;  

o raptor populations impacted by loss of large nest trees, anthropogenic debris and foraging 
and food resources;  

o fish stocks impacted by water quality, fish kills, overfishing, habitat loss and migration 
barriers; and 

o marine mammals vulnerable to cumulative anthropogenic pressures and habitat degradation 
(e.g. reclamation, poor water quality, dredging, port, boating and fishing activities) which 
affect resource availability as well as habitat usage. 

• Lack of access to water and foreshores for non-boat recreation, particularly a lack of sandy beaches 
– attributed to increasing user pressure, extensive sections of rock wall protection, lack of 
embayments and access points for recreational purposes.  

• Conflict between river users – primarily a lack of separation between compatible uses (e.g. towing 
versus nature appreciation/conservation; and powered craft versus swimming/diving). This issue is 
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exacerbated through a restricted number of access points, high demand at existing facilities and 
non-compliance with existing management and regulations. 

• Reduced stocks of target fish species – affects biodiversity, recreational, commercial and cultural 
fishing, as well as commercial and tourism values. Attributing causes include reduced water quality 
causing toxicity and fish kills, over fishing and growth overfishing, habitat loss (backswamp wetlands, 
estuarine and riparian vegetation) and degradation of habitat (e.g. through dredging, 
propeller/mooring damage and eutrophication) and obstruction of fish passage as a result of flood 
gate design and operation, levees and fishway design. 

• Restricted levels of boating infrastructure and facilities or reduced navigability – impacting on user 
experience and safety, affecting user demand and attributing to user conflict. Specific limitations 
include lack of disabled facilities, insufficient car and trailer parking, restricted mooring points, dry 
boat storage and locations for access and storage of sail craft and dinghys and lack of boat beaching 
areas (e.g. sandy beaches). There is also an expectation that dredging is undertaken to maintain the 
safety and navigability of the river to support existing boat users. 

This CMP provides a management framework that is intended to guide coastal management and planning in 
the Tweed River estuary, consistent with the estuary vision, and in response to the CMA objectives and the 
locally derived ecosystem and community values for the estuary. The CMP recognises that the estuary has 
suffered impacts from past practices such as the construction of training walls, large-scale dredging and 
reclamation, truncation of the estuary by Bray Park Weir and extensive drainage and flood modifications. 
Future pressures on the estuary have also been recognised including urban and agricultural land use, 
natural influences such as flooding and climate change, and that the various recreational and commercial 
uses of the foreshores and waterways can result in conflicting uses and management priorities.  

The estuary is managed by TSC and State government agencies (primarily NSW Department of Industry - 
Land and Water (Crown Lands Branch), hereafter DoI – Crown Lands, Department of Primary Industries - 
Fisheries and the Office of Environment and Heritage), landholders and the community. The CMP provides 
an opportunity to implement a coordinated, sustainable and equitable management approach.  

The CMP includes a suite of coastal planning and management actions that aim to protect and conserve 
estuarine and terrestrial ecosystems for the enjoyment of all stakeholders, whilst optimising the value of the 
floodplain and waterways for existing agricultural, commercial, recreational and cultural users; to protect and 
enhance natural coastal processes; and to improve the resilience of coastal assets. The actions have been 
developed and prioritised based on the assessed risk of the threats to the estuary values. The CMP actions 
draw on existing programs and funding, with additional priority actions to be implemented as funding 
becomes available. Threats to the estuary are the basis upon which management actions have been 
developed.  Threats in the Tweed Estuary are largely consistent with those identified through the NSW 
Threat and Risk Assessment developed for the NSW Marine Estate Management Strategy. 

Longer-term pressures such as climate change and sea level rise have been considered in the formulation of 
management actions where either the emerging threat will be realised within the ten year timeframe of the 
CMP (e.g. increased risk of overtopping of Bray Park Weir), or where actions need to be implemented within 
the ten year timeframe to mitigate future risks (e.g. land use planning and development controls for tidal 
inundation in urban areas). Adaptive management measures have also been included in response to longer-
term threats such as sea level rise. 

Actions consist of a combination of studies, investigations and on-ground works and have been formulated 
through review of actions identified in previous studies and management plans, evaluation of priority issues 
and the contributing threatening processes as well as consideration of stakeholder input. The CMP 
management actions are shown on Figure 2 to Figure 7 and provided in Table 1. Management strategies 
and actions were selected to address the key risks to the estuary values based on professional consideration 
of the legal, technical and engineering feasibility, the economic viability, and the acceptability of actions to 
the community and stakeholders. 
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The Action Plan specifies: 

• Action description – an outline of the scope of works required. 

• Details – supporting detail on the development, design, coordination, or implementation of the action, 
relevant sites, associated management plans etc. 

• Responsibility – responsibilities for implementation of the management strategies have been 
assigned to the relevant land manager best placed to facilitate the strategy or action, or to TSC 
where the action is to liaise or collaborate with the land manager. In addition, support from various 
other local government and non-government organisations and groups including industry bodies, 
private landholders and community groups will be essential in the implementation of the plan to 
assist in implementation of the action, either through their regulatory role or land management 
function or as a potential funding or information source. Council will consult with other responsible 
parties to obtain acceptance of the actions prior to certification of this CMP by the Minister.  

• Priority– based on the assessed risk, each action has been assigned a priority (fundamental, high, 
medium or low) 

A significant concentration of high priority areas for management of bank erosion, riparian revegetation and 
water quality are located in the Rous River estuary and the upper and middle estuary. A focus on continuing 
to work with land owners in the upper and Rous River estuary to protect and rehabilitate riparian vegetation, 
stabilise banks, and continue to improve agricultural best practices would potentially result in the greatest 
improvement to overall ecosystem value of the estuary. 

The CMP actions are expected to be funded through Council and State government contributions, monetary 
grants and volunteer works by landowners and community organisations, for example on Landcare sites. It 
will not be possible for TSC to implement all actions identified in this CMP without additional sources of 
funding. As such, identification of grants and the submission of successful funding applications is an 
important component of this CMP. In most cases it is expected that in-kind contributions will be provided by 
Council and therefore the delivery of recommended actions may be influenced by the availability of this 
funding as well as human resources.  

A Business Plan (Table 2) has also been developed which specifies: 

• Action description – an outline of the scope of works required. 

• Cost estimate – a broad estimate of capital, operational and maintenance costs for implementation 
over the 10 year life of the plan is provided. Where costs are already funded under Council’s existing 
operational program or secured grants, this has been identified in GREEN TEXT. Unfunded costs 
are identified in RED TEXT. Cost estimates provided in the action descriptions are preliminary only 
and based on the best available information. Where a study/review is required to determine the 
appropriate level of expenditure, the cost of the review has been estimated in the action planning. 
Implementation costs included in the CMP should be revised continually as the document is 
reviewed (refer Section 5.6). Potential funding sources are discussed in Section 5.5.1. In many 
instances, it is expected that in-kind contributions will be provided from the responsible body and 
supporting organisations and this has been identified where appropriate. 

• Cost benefit distribution – A key driver in meeting these objectives is the protection and improvement 
of estuary health bringing about subsequent public benefits (e.g. through improved recreational 
potential and amenity). None of the recommended actions aim to benefit private interests though 
they may do so indirectly as a consequence of improved estuary health (e.g. to commercial fishers in 
association with health of fish stocks; or to private landholders in association with improved river 
bank stability and improved understanding of best management practices). No cost-sharing with 
private parties has been has been proposed. 
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• Timing and alignment with Council’s Delivery Cycle Program under the NSW Integrated Planning 
and Reporting (IP&R) Framework within which it is intended to implement each action, pending 
funding availability.  Council is currently working within a ten year Community Strategic Plan, 2017 – 
2027. Over the 10 year period of this CMP, TSC will work to three (x) four year Delivery Programs 
(DP) under the IP&R Framework. These will include the years: 

o 2017 – 2021 (DP 1); 

o 2021 – 2025 (DP 2); and 

o 2025 – 2029 (DP 3). 

Actions within the CMP align with Council’s key services as identified in Section 1.8.4. Timing of the 
delivery of actions should be based on the priorities developed for this CMP but will also depend on 
the availability of funding. 

• Economic analysis and funding category – three categories are provided as follows: 

o Category 1 – economic analysis complete, action funded under normal operating budget or 
existing programs and anticipated grants and not expected to impact on current resourcing 
levels; 

o Category 2 – economic analysis complete, action subject to funding; and 

o Category 3 – no economic analysis, action subject to detailed costing, economic analysis 
and funding. 

Council responsibilities listed here will be used to inform the ongoing review of Council’s Delivery Program 
and Operational Plan, which are set on four and one year cycles respectively.  

This CMP is supported and will be implemented through the delivery of Council services (refer Section 1.8.4) 

Other government agency management programs also contribute to achievement of the CMP objectives 
including: 

• North Coast Local Land Services extension officer and related projects.  

• DPI regulation of NSW Fisheries. 

• DPI Food Authority oyster monitoring and management program.  

• DPI Key Fish Habitat Protection programs.  

• DoI Land & Water Rescuing Our Waterways dredging program. 

• Roads and Maritime Services Better Boating and Boating Now programs. 

• 2018-2028 Marine Estate Management Strategy (MEMA, 2018). 

• OEH Coast and Estuary Program. 

• National Parks and Wildlife management of National Parks and Nature Reserves. 

 



TWEED SHIRE COUNCIL TWEED RIVER ESTUARY CMP 

 
 Page VIII 

 

 

Figure 2: Tweed River estuary CMP on-ground actions – lower estuary - entrance reach, Terranora Inlet and Southern Boat Harbour 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation. 
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Figure 3: Tweed River estuary CMP on-ground actions – lower estuary – Ukerebagh Island to Fingal 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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Figure 4: Tweed River estuary CMP on-ground actions – transition zone 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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Figure 5: Tweed River estuary CMP on-ground actions – middle estuary 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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Figure 6: Tweed River estuary CMP on-ground actions – upper estuary 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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Figure 7: Tweed River estuary CMP on-ground actions – Rous River estuary 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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Table 1: Action Plan – CMP Management Actions 

ID Action Description  Details Responsible agency Priority 

Support agencies 

Fundamental Management Actions    
A Governance and administration The implementation of priority actions in this CMP will require continued collaboration between TSC, relevant State 

Government Agencies, Industry and affiliated community stakeholder groups. The Tweed Coast and Waterways Committee 
meets bi-monthly and brings these parties together to provide advice to Council on the management of the estuary.  

  

A1 Council will provide governance and administration services so that the CMP 
can be implemented effectively and efficiently, through both the Tweed Council 
Waterways Management Program, and through the ongoing resourcing and 
operation of the TCWC  

The committee should continue integrated decision making between Council, community and state government agencies, such 
that all planning activities, contribute to the overall objectives of this CMP. The committee should promote open information 
exchange between all decision making agencies, actively seek opportunities for improvement and continue to consider a 
balanced approach to management of the estuary. 
Key responsibilities of the TCWC include the review of CMP progress (yearly at a minimum) as detailed in Section 5.6). 

TSC, TCWC 

 n/a 

Fundamental 

A2 Support the ongoing implementation of related Council and NSW Government 
agency management programs and strategies. 

 

Existing related strategies and management programs are listed in Sections 5.4.1 (TSC managed) and 5.4.2 (agency 
managed). TSC should ensure continuing implementation and support of existing strategies and programs where these are 
within the scope of this CMP. 

In particular Council should adopt, implement or consider the following to inform decision making during Councils land use 
planning and assessment process: 
• Tweed River Domestic Structures Strategy (DoL et al., 2008). 

• Any bank management strategy(s) developed for the estuary under MEM Strategy Action 2.3.3. 

• Risk-based Framework for Considering Waterway Health Outcomes in Strategic Land-use Planning Decisions (OEH, 2017). 

TSC 

n/a 

Fundamental 

A3 Ensure future Plans of Management (PoM’s) prepared for coastal Crown land 
within the study area are consistent with the CMP. 

Several PoM’s are currently used for management of Crown land within the study area including for Stotts Island Nature 
Reserve, the Tweed Heads Historic Site and Ukerebagh Nature Reserve (OEH – National Parks), and for the Tweed Coast 
Regional Crown Reserve (DoI – Crown Lands). 
Under the Crown Land Management Act 2016, which commenced 1 July 2018, Council will also need to categorise and 
prepare Plans of Management under the Local Government Act 1993, for Crown reserves for which Council is Crown Land 
Manager. 

Amendments to existing PoMs and any new PoMs within the study area will need to be consistent with this CMP.  

TSC, OEH, DoI – 
Crown Lands 

n/a 

High 

A4 During the lifecycle of the CMP, review the extent and efficacy of the Coastal 
Management Areas in view of the findings of the tidal inundation mapping and 
risk assessment (refer Action U), amendments to DPI mapping of marine 
vegetation, and amendments made by OEH. 

This includes consideration of the: 

• extension of the Coastal Environment Area to encompass the Coastal Wetlands Area; and 

• sufficiency of the Coastal Environment Area given the influence of the broader floodplain on estuary health and coastal 
values, and the importance of appropriate zoning throughout whole hydrological units for effectively managing threats and risks 
to hydrology and inundation across coastal floodplains (DPI, 2019). 

Linked to Action U5 RE consideration of including a Coastal Vulnerability Area (tidal inundation) into the Coastal Management 
SEPP. 

TSC 

OEH 

High 

B Stakeholder and community engagement  On-going stakeholder and community involvement will be required to ensure successful implementation of the CMP and the 
overall satisfaction of stakeholders. This will include: 
• Ongoing consultation with interested and committed community groups, typically represented through the TCWC. 
• A high degree of engagement and collaboration with landholders. 
• On-ground participation in management actions, particularly local community groups such as Landcare and fishing groups. 
• Consultation and collaboration with local Aboriginal representatives and groups through the Tweed Byron Local Aboriginal 
Land Council (TBLALC) and the Aboriginal Advisory Committee (AAC). 
• Education programs. 
Achievement of the management plan objectives is reliant on stakeholder and community understanding and effective 
involvement in the management process. 

  

B1 Development of a Stakeholder Engagement Strategy to guide education, 
engagement and consultation activities and to coordinate relevant 
educational/engagement sub-actions in this CMP.  

The strategy would be developed to ensure alignment with existing engagement activities such as TSC’s environmental, 
cultural, sustainable agriculture programs. 

TSC 

TCWC, RMS, DoI – 
Crown Lands, DPI 
Fisheries 

Fundamental 

B2 Involve representatives of the Aboriginal community in the implementation of 
the CMP to ensure their values are prioritised appropriately. 

Feedback during the consultation process identified that the Aboriginal people are avid users of the estuary and the Aboriginal 
community wants to have a voice in rehabilitation projects, take ownership of actions and be involved in implementation of the 
CMP including on-ground actions 

TSC 

TBLALC, AAC, OEH 

Fundamental 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

B3 Work with representatives of the Aboriginal community and OEH to raise the 
profile of the Aboriginal cultural heritage significance of the Tweed Shire 
including history, values and cultural practices associated with the estuary, 
both historic and ongoing.  

Education and engagement activities should be cognisant with the Aboriginal people being “keepers” of their cultural heritage. 
TSC should provide educational material such as signage and interpretative boards at Aboriginal sites where appropriate. 
TBLALC has suggested the roll-out of school-based education campaigns such as that currently undertaken by TBLALC at 
Fingal Head Public School. 

TSC 

TBLALC, AAC, OEH, 
DET 

Fundamental 

B4 Provide additional nature based educational opportunities including signage 
and information. 

Recommended locations include: 
• the proposed Ukerebagh Passage Conservation Zone; and 
• the proposed Stotts Island Conservation Zone (e.g. at Bruce Chick Park); 
• Bluey Hill Park, Tumbulgum (in conjunction with Action X5);  
• Pat Smith Park, Rous estuary (in conjunction with Action X6);  
• Commercial Road Boat Ramp; and  
• Condong Boat Ramp. 
Additional education and engagement activities for specific key threats to the estuary are detailed under actions for the relevant 
threat below. 

TSC 

OEH, DPI Fisheries 

Medium 

C Estuary health monitoring and reporting program  Currently, estuary health is monitored through a series of disconnected monitoring programs at a variety of timescales and is 
rarely reported in a holistic and easily comprehensible manner. Feedback from the community and stakeholder consultation 
process indicated a desire for ongoing monitoring and an easy to read annual report card for the Tweed estuary (primarily on 
water quality).  

  

C1 Development and annual release of an easy to understand, estuary health 
report card. 

The monitoring program and report card would be used to: 
• track how well the estuary is being managed over time,  
• inform the community of the current health of the estuaries; and 
• provide TSC with an understanding of whether management approaches need to change.  

TSC 

OEH 

Fundamental 

C2 Implement recommended changes to the water quality monitoring and 
reporting program, and continue monitoring. 

Review of the existing water quality monitoring program identified key recommendations for improvement including: 

• Introduction of targeted rainfall event sampling (a minimum of four per annum), triggered by > 50 mL of rain over 3 days 
preceding sampling, based on BOM rainfall station at Murwillumbah; 

• Discontinue monitoring sites with limited value (2 sites, i.e. TES10 and TES 12); 

• Sampling methods – continuation of fixed site sampling program incorporating sampling time (i.e. tidal state). Discontinue 
depth profiles for DO, temperature and salinity; 

• Sampling parameters – replace secchi disk depth with turbidity as a more reliable and comparable measure of water clarity 
and include analysis of ortho-phosphate (dissolved inorganic form of phosphorus) for consideration of bioavailable phosphorus 
in assessing biological processes and the risk of blue-green algae development; and 

• Simplified annual reporting of water quality results to the community (refer Action C1) with detailed technical analysis to occur 
at longer intervals (e.g. every 5 years). 

Details of recommended additional audits and short term data logging to improve understanding of specific water quality issues 
are detailed further under Actions P to T. 

TSC 

OEH 

High 

C3 Undertake detailed bank condition monitoring and reporting for the whole 
estuary.  

Monitoring of riparian/vegetation and bank condition throughout the estuary, including revegetation sites, and potential 
opportunities for future rehabilitation should be undertaken by TSC every three years, and following major flooding. The 
assessment should highlight sites where there is opportunity to implement Actions G1 and H1. 
TSC’s bank erosion monitoring program should be expanded to encompass the whole estuary including the Rous estuary, 
natural banks in the lower estuary (e.g. Ukerebagh Island and areas of Chinderah foreshore) as well as bank erosion on private 
land. Whilst Council is not responsible for funding or initiating works to remediate bank erosion on private land, such erosion 
still has the ability to impact on the health of the estuary and Council plays a role in the approvals process for bank stabilisation 
works. 
Results of riparian zone and bank condition monitoring should be used to inform the Estuary Health Monitoring Program, 
develop estuary health report cards and assist in prioritisation of bank remediation efforts. 

TSC 

OEH, landholders 

Fundamental 

C4 Establish a regular mapping and reporting program for remnant and restored 
oyster banks and reefs. 

Routine monitoring of oyster health and fish assemblages at existing remnant oyster banks and at proposed restoration sites is 
required to assess disease prevalence, disease risk to restoration projects, and the success of restoration projects in terms of 
provision of additional fish habitat. Results of the monitoring should be used to inform the Estuary Health Monitoring Program 
and to develop estuary health report cards. 

DPI Fisheries 

TSC, OEH 

High 

C5 Continue to support monitoring and reporting of avifauna by volunteer groups. TSC should continue to support existing monitoring activities undertaken by volunteer groups through in-kind support and 
through acknowledgement of these volunteer groups in any media reporting on the monitoring undertaken. Results of the 
monitoring should be used to inform the Estuary Health Monitoring Program and to develop estuary health report cards. 

TSC 

OEH, Landcare, 
volunteer groups 

High 
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C6 Continue to support the population monitoring and reporting of other higher 
order predators in the estuary. 

TSC should provide in-kind support for any continuing dolphin monitoring program (e.g. by Dolphins Research Australia Inc. 
and Tweed Osprey Monitoring Group) for promotion etc. for example, via media announcements/web page information. 
Results of any monitoring should be used to inform the Estuary Health Monitoring Program and to develop estuary health 
report cards 

TSC 

Dolphin Research 
Australia, OEH 

High 

C7 Increase training and resourcing for compliance monitoring staff with a 
particular focus on collecting evidence of water pollution and vegetation 
clearing. 

The community expects Council to respond effectively to incidents of environmental pollution, acknowledging that compliance 
work has a high demand on resources and requires significant levels of staff expertise.  It is recommended that Council 
allocate additional resources to the issue. 

TSC 

DPI, OEH, RMS 

High 

Threat 1 - Bank Erosion    

D Improved farming practices    

D1 Work with landholders to increase awareness of the impacts of both soil and 
river bank erosion and to increase uptake of mitigation measures, including 
greater landholder adoption of best management practice, particularly in 
regards to water quality. 

Such measures may include: 

• catchment revegetation to reduce flood peaks; 

• soil conservation practices (phosphorus is strongly associated with sediment transport); 

• maintaining vegetative cover; 

• optimising dung beetle management in pastures; 

• minimising excess fertiliser use; 

• establishing and maintaining vegetation in riparian zones including suitable vegetation • types/methods; 

• employing erosion and sediment controls where vegetative cover cannot be maintained; 

• stormwater treatment; and 

• management of agricultural land and drains to minimise low dissolved oxygen (DO) floodwaters developing and reaching the 
estuary, particularly in the middle estuary and Rous estuary. 

TSC 

Landcare, LLS 

High 

E Promote the river as a better resource to a diversity of users and support uses 
that are complimentary to the character and existing values of each reach of 
the river, in keeping with the long term vision and objectives for the estuary. 

   

E1 Recommend to NSW Roads and Maritime Services that the character zones 
recommended in the Recreational Use Strategy be reflected in the review of 
the Tweed Estuary Boating Plan 2010, in particular, the inclusion of the 
following restrictions: 
• create a no-tow zone within the “Conservation Zone “ (Stotts Island) to 
prevent wake damaging sensitive environmental habitat, whilst increasing the 
areas suitability for tranquil and passive recreational uses; and 
• extending the no ski/tow zone within the “Restoration Zone” (Bray Park Weir 
to Commercial Road Boat Ramp) to reduce the risk of further wake induced 
bank erosion, and increase the likelihood of existing erosion being able to be 
stabilised with bioengineered works, whilst increasing the areas suitability for 
tranquil and passive recreational uses. 

 

The assignment of character zones (Section 5.3.2) and associated waterway usage and speed restrictions would greatly assist 
in the management of bank erosion, user conflicts, limited waterway and foreshore access and infrastructure restrictions, whilst 
also promoting the continuation of active and passive recreational use, commercial use, and environmental 
restoration/conservation.  

To be successful, this approach needs to be supported by regulatory controls, signage, monitoring and enforcement, and these 
measures would all depend upon RMS supporting the towing restrictions advocated by Council in the Recreational Use 
Strategy, and this CMP.  

In addition, the provision of sufficient infrastructure to cater for the needs of the recreational uses planned for each zone (refer 
Actions X to FF) must be considered. In particular, significant bank protection works (and associated maintenance 
requirements) will be required where wake generating boat use would be consolidated and banks subjected to repeated 
exposure to high energy, i.e. in the recommended Active Use Zone from Stotts Island to Commercial Road Boat Ramp, 
Murwillumbah. It is noted that for a large part of this zone, river bank stabilisation works will be required to address existing 
severe bank erosion and protect roads, regardless of the ongoing presence of wake generating boating activities. 
The aims of each character/usage zone should be promoted through education in order to support compatible recreational use 
and environmental conservation in keeping with the long-term vision for the estuary.  

TSC 

RMS 

High 

E2 Promote the character zones and their aims and provide educational materials 
to encourage vessel operators undertaking high impact activities (skiing, 
wakeboarding, wake surfing, PWC) to avoid the conservation and restoration 
zones for high wake, noise and amenity disturbing activities. 

 TSC 

DPI, OEH, RMS 

High 

E3 Develop a policy on Motorised Water Recreation Businesses and amend the 
Tweed LEP 2014 via addition of a clause, to allow for definition and 
assessment of Motorised Water Recreation Businesses, with the intent of 
being consistent with the Environmental Values and Objectives of the Tweed 
River Estuary Coastal Management Program. Such a policy would include non-
commercial organised events including multiple participants using motorised 
vessels. 

In order to ensure that commercial vessel use of the river complies with the objectives of the Tweed Estuary Coastal 
Management Program, Council needs to develop guiding policy to confirm the threshold point at which commercial use will be 
classified as development, and will require assessment. It is also considered that the impacts of certain high impact water 
sports are contrary to the objectives and intent of the Tweed Estuary Coastal Management Program, and as such activities that 
generate such impacts will be assessed through the development of objectives and assessment criteria, in an LEP clause.  
High impact water sports would be classified as those involving high levels of noise, wake, speed, risk or pollution. 

TSC 

NSW Planning 

High 
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F Rehabilitate and maintain priority bank erosion sites High and moderate priority areas for bank rehabilitation, as identified in investigations undertaken for this CMP, are specified in 
Appendix M (M2). 
Specific actions to address bank erosion are listed below. Related actions include Action D, Action G, and Action Z1. 

  

F1 Progressively carryout bank stabilisation works in accordance with prioritised 
sites identified in Appendix M (M2) and the output of Action F3 (below).  

Works should be undertaken in staged approach targeting grant funding programs as they become available. Works would be 
undertaken by TSC’s Waterways Program focussing on sites that have environmental outcomes as a priority, and by TSC’s 
Roads Program, focussing on the protection of roads (and incorporating revegetation/habitat best practice where feasible). 
Cost estimates have been based on the estimates provided in the Tweed River Bank Erosion Management Plan (TSC, 2014). 
Note that the sites prioritised for bank stabilisation in M2 do not generally include a detailed assessment of erosion affecting the 
Tweed Valley Way and Tumbulgum Road (exceptions include sites N1 and N2). See action F3. 

Alternatives to rock walls should be considered, taking into account benefit cost (including life cycle costs), project risks and 
funding availability. 

Design of bioengineering and structural works should include: 
• an allowance for sea level rise (e.g. the ability to add to the height of the rock fillets and revetments in the future); 
• consideration of public foreshore access, use and aesthetic impact; 
• consideration of the design principles specified in the guidelines for Environmentally Friendly Seawalls (DECC, 2009) and in 
the Tweed River Bank Erosion Management Plan 2014to maximise habitat diversity, complexity and surface area in the 
structure;  
• consider the incorporation of instream vegetation structure for fish habitat; and 
• allow for the establishment and maintenance of compensatory riparian habitat (e.g. revegetation/bioengineering designs) 
where full height structural works are required on either public or private land. 

TSC 

OEH/ DPI Fisheries 

Fundamental 

F2 Undertake engineering investigations and design, and carry out restoration for 
high and high-medium lower estuary foreshore protection structures on TSC 
managed land as identified in Appendix M (M3) as required and when funding 
is available.  

Liaise with DoI - Crown Lands and TBLALC as required where sites are wholly 
or partially outside of TSC managed land. 

Refer to details of Action F1 regarding consideration of alternatives to rock walls, and the requirements for design of 
bioengineering and structural works. 

TSC 

DoI - Crown Lands, 
TBLALC 

High 

F3 Undertake a detailed investigation of existing and predicted river bank erosion 
sites adjacent to the Tweed Valley Way and Tumbulgum Road between Stott's 
Island and Murwillumbah (11.6km).  Prepare detailed designs, costs, priorities 
and timeframes for implementation of a ten year program of works that will 
stabilise erosion, protect roads and enhance aquatic ecosystem service 
provision.   

Council will use the information generated to plan for investment in erosion stabilisation, particularly as it relates to road 
protection, and to prepare and justify large scale grant applications for the implementation of future Tweed River bank 
stabilisation works.  

It is likely that engineered rock erosion stabilisation works will be required in a significant proportion of this reach, however 
Council and the community hold strong concerns about the cumulative impact of traditional rock revetment on the river 
environment, due to the already extensive scale of erosion present.  Due to the close proximity of roads in this reach, a “no 
action” or “revegetation” approach to bank stabilisation will be impractical.  

Council’s aim is to implement river bank erosion stabilisation works that will protect road infrastructure while reducing the water 
quality and sedimentation impacts of erosion, and optimise visual and ecological outcomes in the Tweed River Estuary.  

The study area will comprise both banks of the river from the upstream point of Stott's Island to the bridge in Murwillumbah. 

TSC High 

F4 Carry out monitoring of erosion stabilisation techniques employed to increase 
the resilience of vulnerable river banks, and update design advice for bank 
stabilisation works as required. 

  TSC 

DoI - Crown Lands, 
OEH 

Medium 

F5 Support MEMA reforms of DA process for best practice river bank erosion 
stabilisation.  

  TSC  

DoI - Crown Lands 
(Crown Lands as well 
as Office of Water), DPI 
Fisheries, RMS 

High 

F6 Continued liaison with DoI - Crown Lands on matters concerning Port 
infrastructure including the condition of the lower estuary protective 
infrastructure (as identified in this CMP and from any ongoing monitoring).  

Bioengineered designs incorporating vegetation plantings and aquatic habitat should be incorporated into any future rock wall 
remediation works, where feasible. 

TSC 

DoI - Crown Lands, 
TBLALC 

Low 
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G Rehabilitate and maintain riparian vegetation Very high and high priority areas for riparian restoration works are identified in Appendix M (M4). Specific actions are listed 
below. Related actions include Action D, and Action F.  

  

G1 Develop and implement a Riparian Zone Management Plan for the Rous 
estuary to compliment the potential restoration sites identified in the TSC 
(2014) Tweed River Bank Erosion Management Plan). 

The Plan should include: 

• identification of hotspots; 

• identification of opportunities to plant; 

• the identification of stock access prevention, bank stabilisation, revegetation and riparian weed management techniques 
appropriate for the estuary and hotspots; 

• consideration of shade and off-stream stock watering requirements where fencing is recommended to prevent stock access to 
the waterways;  

• working with the cane industry, farmers, and riparian land owners to identify potential bank stabilisation and revegetation 
projects for tributaries and upper catchment areas as well as the main stem of the estuary;  

• identify potential sources of funding for riparian rehabilitation projects including focused promotion and prioritisation of the 
Rous estuary;  

• the promotion and implementation of bank stabilisation and revegetation projects; and 

• Council should lead by example and ensure that all of its own infrastructure protection projects demonstrate BMP by 
minimising rock where practical, and incorporating vegetation and fish habitat features. 

TSC 

LLS, OEH, DPI 
Fisheries 

High 

G2 Ensure consistency in the application of rehabilitation planning in the 
development assessment and approvals process, including the use of 
conditions to require development impacts to be offset as directed by the 
Biodiversity DCP. 

To encourage private landholders to carry out riparian revegetation and rehabilitation projects on private land.  TSC 

NSW Planning 

High 

Threat 2 - Habitat loss and barriers to habitat connectivity    

H Restore natural drainage and reinstate tidal exchange     

H1 Audit floodgate management practices (Council managed), status of 
floodgates, and location of fish gates.  

Identify priority fish passage barriers for removal/modification following on from 
previous work by DPI Fisheries, i.e. additional floodgates for upgrading and 
installation of fish gates. 

Work in conjunction with TSC’s flood and sustainable agriculture programs, Floodgate Management Groups, DPI, Drainage 
Unions and landholders.  

Review TSC’s Floodgate Management Protocol and the Floodgate Management Plans and Agreements for management of 
modified floodgates both with, and without volunteer operators. 

The audit of floodgates will also be cognisant of future tidal inundation. 
 

TSC, DPI Fisheries  

DoI - Crown Lands, 
private landholders, 
Drainage Unions, LLS 

Medium 

H2 Work with the NSW sugar industry and DPI Fisheries to audit and review the 
management procedures for privately owned floodgates, and to develop a 
process for improving connectivity of the waterways with floodplain drains, 
where appropriate (i.e. taking ASS risk into account).  

Mechanisms may include: 
- Review of the LEP and the NSW Sugar Industry Best Practice Guidelines for Acid Sulfate Soils (2005) which set out the 
requirements for Drainage Management Plans (where PAEs are active) including procedures for floodgate management. TSC 
development of a proforma floodgate management plan/protocol in conjunction with DPI Fisheries and agricultural industry 
representatives for use on privately owned floodgates, and inclusion of the plans/protocols in existing Drainage Management 
Plans. 
- Consideration of implementing Drainage Management Plans under the provisions of the Water Management Act 2000 (using 
appropriate hydrological boundaries). 

TSC 

DPI Fisheries, 
Sunshine Sugar, 
private landholders, 
Drainage Unions 

Low 

H3 Undertake a cost-benefit analysis (CBA) and feasibility studies of alternative 
land use options in the face of rising sea level and more frequent tidal 
inundation of low-lying agricultural land, i.e. identifying the costs to protect 
agricultural land, the value of drained and flood protected landscapes for 
agricultural production versus the: 

- potential fisheries value from restoration of natural drainage, reinstatement of 
tidal exchange and rehabilitation of former wetland and backswamp areas; and  

- potential for carbon storage in restored wetlands and backswamps as a future 
revenue source; and  

- value of ecosystem services provided by accommodating landward retreat of 
estuarine vegetation communities. 

A particular focus will be on identifying economically viable and socially acceptable strategies for implementation. The 
assessment should include broad consideration a range of factors including, but not limited to: 
• land ownership scenarios; 
• potential carbon sequestration benefits; 
• ecosystem services; 
• potential impacts on farm viability and cash flow; 
• potential funding streams for farmers to undertake hydrological works, e.g. market-based approaches, public-private 
investment strategies, and collective arrangements that promote cooperative action, financial incentives (e.g. grants, price 
signals and trading mechanisms, which are of particular importance where hydrological works are required to alter drainage 
patterns), nonfinancial measures (e.g. Government extension services), and regulatory frameworks (DEWHA, 2009). 
 

TSC, OEH, DPI 
Fisheries 

Sunshine Sugar, 
private landholders, 
Floodplain 
Management Groups, 
Drainage Unions 

M 
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H4 Undertake upgrades to the existing fishways at Bray Park Weir to ensure 
adequate fish passage upstream and downstream of the weir under all 
conditions. Include consideration of Clarrie Hall Dam raising and environmental 
flow requirements.  

Linked to Action V. TSC, DPI Fisheries  

n/a 

High 

H5 Assess which creeks and drains experience a build-up of silt and debris 
downstream of floodgates and investigate the management responsibilities for 
drain sections between the river and the first flood gate, streamlining of 
approval requirements and identifying opportunities for remediating these 
areas. 

The Condong Creek Drainage Management Plan has been developed to optimise flow in this system. Whilst most other creeks 
and drains draining to the estuary have floodgates only 50 to 80 m upstream of the confluence with the main rivers, and 
management of these areas is undertaken by Council at an operational level, there are several creeks where the floodgates 
are located well upstream of the confluence that may require more formalised management arrangements (e.g. Dulguigan 
Creek, and the outlet channel between Lake Kimberley and Shallow Bay).  

DoI - Crown Lands role would be focused on the investigation of management responsibilities (as opposed to on ground 
assessments). 

TSC 

Drainage Unions, 
private landholders, DoI 
- Crown Lands, DPI 
Fisheries 

Low 

H6 Support and be involved in MEMA data collation and development of a 
drainage management plan for the Tweed floodplain. 

DPI Fisheries have stated that the Tweed floodplain is one of eight large coastal floodplains where, as part of the MEM 
Strategy [Action 2.4], data will be collated to inform the development of strategic, evidence-based drainage management plans 
that streamline and better integrate the existing regulatory complexity.  

Drainage management plans will consider cumulative impacts; prioritise actions, investment planning and support decision 
making. Once developed the plans will also reduce red tape by permitting landholders to make informed and accountable 
decisions to mitigate and mange risks where the landscape and soil constraints are manageable and where threat and risk to 
use of the marine estate by other stakeholders is minimal. It will, however, take up to two years to develop the full legal 
framework to underpin the preparation of drainage management plans, given that no such plans exist and to consult on the 
complex nature of the issues involved like variations in land ownership and drainage unions. 

TSC;  

MEMA 

High 

I Investigate the potential for rehabilitation of former floodplain wetlands The rehabilitation of former wetland or backswamp areas is a potential management action for maximising ecosystem benefits 
provided by the floodplain, whilst minimising the impact of agriculture on estuary ecosystems. This is particularly the case for 
former backswamps that were once important habitat areas or fish nurseries, or priority areas for riparian rehabilitation and/or 
ASS remediation. The best opportunities for rehabilitation are typically on water logged/tidally affected land of low agricultural 
value. 
Specific actions are as follows. Related actions include Action H3. 

   

I1 a) Develop a methodology and undertake assessment (based on criteria such 
as elevation, tenure, soils, vegetation etc.) of areas of the floodplain that may 
have potential for regeneration of floodplain wetlands.  

b) Consult and work with cane and grazing industry representatives to find 
opportunities for improving ecosystem services in agriculturally marginal, low-
lying/water-logged/tidally affected soils, and identify potential outcomes that 
would benefit (improve farm efficiency or increase productivity) and motivate 
landholders.  

  Linked with Actions H1-H6. TSC 

DPI Fisheries, OEH, 
LLS, Tweed Cane 
Growers Association, 
Sunshine Sugar 

Medium 

I2 Identify and promote successful examples of floodplain wetland rehabilitation 
projects (such as ponded pasture and reforestation projects). 

Work with estuary management agencies across the NSW north coast to identify successful projects. TSC, LLS 

DPI Fisheries, OEH, 
Landcare, Tweed Cane 
Growers Association, 
Sunshine Sugar 

Medium 

I3 Implement a pilot floodplain wetland rehabilitation project that has multiple 
benefits. 

 TSC, LLS 

DPI Fisheries, OEH, 
Landcare, private 
landholders 

Medium 

J Protect significant estuarine vegetation - improve condition and extent Related actions: Action Q, Action S, and Action Z    

J1 Design and deliver an education project to reduce boating impacts on seagrass 
beds, in particular from propeller tracking and trampling during boat beaching.  

The project, to be managed and implemented by DPI Fisheries and RMS is to include: 
• installation of special navigational markers with appropriate signage regarding sensitive seagrass areas (as well as sensitive 
shorebird habitat – refer Action M2) in particular, sensitive or impacted locations at Tonys Bar (adjacent to Shallow Bay) and at 
Lillies Island (Chinderah Bay); 
• production of a handout brochure specific to protecting sensitive seagrass and shorebird habitat areas in the lower estuary 
and transition zone; and 
• enhancement of funding towards the NSW Fisheries Education Officer position to increase presence and liaison within the 
estuary. 

DPI Fisheries, RMS 

TSC, OEH 

High 
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J2 Prevent vehicle access/boat launching adjacent to seagrass beds off Alf Rush 
Memorial Drive. 

  TSC 

RMS, DPI Fisheries 

Low 

J3 Liaise with TBLALC to improve the management of degraded wetland and 
foreshore areas at Letitia Spit through the control and prevention of vehicular 
access and powered motorboat access, and encouragement of recreational 
use away from fragile wetland areas 

The 1991 Lower Tweed Estuary River Management Plan identified that the spit was at threat from weed infestation, land 
degradation, habitat destruction, rubbish dumping, and other problems associated with general neglect. 

Tweed River Entrance Sand Bypassing Company (TRESBCo) has a land lease over parts of Letitia Spit for the Tweed Sand 
Bypass Project. 

TSC 

TBLALC, DPI fisheries, 
OEH 

Low 

J4 Support MEMA development of an Intertidal Marine Vegetation Strategy for the 
estuary (MEM Strategy Action 2.3.2. 

DPI Fisheries (2019) has indicated that as part of MEM Strategy Action 2.3.2, that the Tweed is one of two locations in which 
an estuary-wide marine vegetation management strategy is to be developed as an evidence-based estuary-wide document that 
informs decision making about intertidal marine vegetation. These strategies aim to direct decision making toward maximise 
resilience, accommodate sea level rise, address key threats (clearing & drainage, cattle grazing, four-wheel drives on 
saltmarsh), facilitate rehabilitation opportunities, and reduce red tape for low impact works (e.g. mangrove trimming for safe 
traffic sight lines). 

TSC 

n/a 

High 

K Plan for and facilitate the migration of significant riparian and estuarine 
vegetation with sea level rise 

Specific actions are provided below. Related actions include Action D – Action J,  and Action O to Action S.    

K1 Using tidal inundation maps, review LEP zoning in High and Moderate priority 
areas for mangrove and saltmarsh migration, as identified in Appendix M (M5). 
Identify opportunities for incorporation of estuary vegetation migration areas 
into E or RU6 zones, particularly on public land.  Identify these and appropriate 
additional areas that warrant detailed consideration under TSC’s DCP A19 
clause C4, ‘Bushland or Wetland Vegetation on the coastal Floodplain’ 

  TSC 

NSW Planning 

Medium 

K2 Using incentive schemes and land holder agreements (e.g. TSC River Health 
Grants/Biodiversity Grants) continue to work with floodplain landholders to 
create buffer zones around existing waterways, wetlands and riparian areas, to 
accommodate dynamic changes to waterway, wetland and riparian vegetation 
boundaries, associated with sea-level rise. 

Landholder agreements could involve restrictions on grazing or cropping. TSC, OEH 

Private landholders, 
NSW Planning 

Medium 

K3 Investigate a suitable location (s) for the establishment of lowland sub-tropical 
rainforest on the floodplain to offset the potential loss of this vegetation 
community from Stotts Island. 

 TSC, OEH 

Private landholders 

Medium 

L Support the conservation and recovery of shellfish ecosystems    

L1 Raise the profile of shellfish ecosystems by increasing education and 
communication on their function and value. 

There is growing recognition that in addition to policy tools for the protection of existing shellfish ecosystems, active repair and 
restoration is required to restore shellfish ecosystems and their ecological functions (Gillies, et al., 2018). Protection and re-
establishment of shellfish ecosystems is likely to have positive implications for fish assemblages, water quality (as oysters filter 
the water), bank protection, overall ecosystem health, Aboriginal cultural heritage values and economic prosperity, fishing, and 
tourism in particular. Specific actions as recommended by Gillies et al., (2018). 

This action aligns with actions within the MEM Strategy Initiative 1 focused on developing a framework for oyster reef 
rehabilitation. 

DPI Fisheries, TSC 

OEH 

High 

L2 Undertake baseline mapping to determine the location, extent and vulnerability 
of any remaining oyster reefs and banks in the estuary and determine eligibility 
for protection of identified areas under Commonwealth and State Government 
threatened ecological community, flora and fauna and fisheries policies and 
legislation. 

DPI Fisheries 

TSC, OEH 

High 

L3 Collaborate with DPI Fisheries to invest in and develop local restoration 
projects for native oyster species. 

TSC, DPI Fisheries 

Restoration 
practitioners, 
Indigenous 
representatives, 
aquaculture and 
commercial fisheries 

Medium 

M Support the protection of bird habitat     

M1 Conserve and protect threatened shorebird and raptor habitat through 
continued support of projects at key habitat sites in and surrounding the Tweed 
river estuary. 

 TSC  

OEH, Landcare, 
volunteer groups 
(BirdLife Northern 
Rivers) 

High 
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M2 Install educational signage at Tonys Bar discouraging beaching of boats and 
providing information regarding the importance of the high tide roost to waders. 
Related to Action J1. 

  RMS, TSC 

Volunteer groups 
(Birdlife Northern 
Rivers) 

High 

M3 Trim mangroves at observation points adjacent to key shorebird habitat to 
allow continued visibility for monitoring activities. Specifically, this would 
involve liaison with NSW Fisheries regarding permitting and approvals (e.g. if a 
permit to harm marine veg will be required) and inclusion of mangrove 
trimming into TSC annual maintenance permit.  

  TSC 

DPI Fisheries 

Medium 

M4 Maintain Osprey infrastructure through periodic inspection and condition 
assessment to ensure continued provision of breeding sites and to address 
risks to public safety. 

  TSC 

n/a 

High 

N Improve habitat and visual impact outcomes for river bank erosion stabilisation 
works 

Where bank remediation is not wholly possible through revegetation alone, the criteria listed below should apply to protective 
infrastructure works. Related actions include Action F 

  

N1 Ensure DA conditions reflect the objectives of the CMP to achieve the 
mitigation of harmful impacts on riparian vegetation, aquatic habitat and visual 
amenity when full height structural works (i.e. to the top of bank) are required 
to stabilise erosion on either public or private land. 

In many cases, small scale works on private land involve creating or upgrading revetment walls on residential lots. In these 
cases, bioengineered approaches will sometimes, but not always be feasible. In all cases, where Council or NSW Agency 
approval is required, conditions should be applied which result in the establishment and maintenance of appropriate native 
riparian tree species.   

TSC,  

OEH, DoI – Crown 
Lands, DPI Fisheries, 
TBLALC 

High 

Threat 3 - Degraded estuarine water quality    

O Ensure adequate development controls  and compliance     

O1 Ensure that requirements for stormwater detention and treatment are achieved 
for all future developments, including erosion and sediment control 
requirements during the construction phase. 

  TSC 

n/a 

High 

P Reduce acid runoff Management should seek to reduce acid runoff during key risk periods (i.e. following major rainfall events). Specific actions are 
provided below. Related actions include Action H3. 

  

P1 Work with the sugar industry and floodplain landholders to reduce acid runoff 
wherever possible, primarily in the upper estuary, middle estuary and Rous 
estuary, and in particular, in amended priority ASS remediation areas.  

Amended priority remediation areas are those which recorded low pH levels in drain waters during recent event sampling, i.e. 
upstream of Dulguigan Creek in the Rous estuary, the northern side of the Main Trust Canal, Condong Creek, Blacks Drain 
and the floodplain between Bray Park and Murwillumbah. Existing management strategies include: planning controls, drain 
shallowing, laser levelling, liming, tidal flushing etc. 

TSC  

Sunshine Sugar, 
private landholders, 
DPI Fisheries, OEH, 
Landcare, LLS 

High 

P2 Undertake a follow-up audit of pH levels in key drains during or following a 
moderate-to-high flow event and where possible, additional sampling to isolate 
discrete problem areas for ASS export. 

Sampling should be undertaken close to the sampling trigger being reached, i.e. prior to full flushing of drains which may occur 
in large or continuing rainfall events. 

TSC - Waterways 
Program 

Private landholders 

Medium 

P3 Deploy automatic pH loggers in agricultural drains in priority ASS remediation 
areas to monitor acidity levels and flushing behaviour during a variety of 
weather events.  

  

  
TSC 

Private landholders 

Medium 

P4 Identify opportunities for local, on-ground trials and monitoring of wet-acid 
containment projects. 

As per Action I2, identify a site where ASS rehabilitation can be undertaken with the dual aim of creating floodplain wetland(s) 
and improving floodplain ecosystem service delivery. 

TSC 

Sunshine Sugar, 
private landholders, 
DPI Fisheries, OEH, 
Landcare, LLS 

Medium 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

P5 Work with the NSW sugar industry to continually improve the self-regulation of 
ASS with a view to improving the overall level of ecosystem services on the 
floodplain.  

This should include evaluation of the effectiveness of the self-regulation scheme in: 

•  addressing existing risks and new incidents in ASS areas; 

• controlling the discharge of poor quality water;  

• improving connectivity between waterways and floodplain drains (in conjunction with related Actions H1 and H2); 

• providing for the revegetation of drains (allowing for drain maintenance requirements); 

• controlling aquatic weeds; 

• improving the public availability and transparency of reporting; and 

• examining the consent requirements and extent of land to which PAEs apply. 

TSC, Sunshine Sugar 

n/a 

Medium 

P6 Work in conjunction with the sugar cooperative, and NSW Planning regarding 
issues of ASS management, development consent and exemptions, auditing 
and compliance. 

Concern has been expressed that drainage management plans and exemptions from DA requirements for earth works in high 
ASS risk area that are applicable to the sugar industry are being used in areas that have transitioned out of sugar production. 

TSC 

Sunshine Sugar, NSW 
Planning  

Low 

Q Reduce catchment nutrient inputs to the estuary Management effort should focus on reducing inputs of both nitrogen and phosphorus to the estuary. Specific actions are listed 
below along with related actions, Action D to Action G. 

  

Q1 Undertake revegetation of floodplain agricultural drain banks using Lomandra 
spp. and other native species through TSC Sustainable Agriculture Programs 
‘Green Banks” initiative. 

 TSC 

LLS, OEH, DPI 
Fisheries 

High 

Q2 Undertake upper catchment riparian rehabilitation works, in particular fencing 
livestock out of waterways and revegetating banks with native species. 

Continued implementation of TSC’s River Health Grants Program.  Works will focus on water quality and riparian ecosystem 
health benefits. 

TSC 

LLS, private 
landholders 

High 

R Improve waste water and effluent management     

R1 Reduce the effect of WWTP discharges to the estuary by reducing point source 
loadings of bioavailable nitrogen in particular, by upgrading the Murwillumbah 
WWTP, focussed on reducing nutrient loads to the Rous estuary during low-
moderate flows.  

 Options that could be investigated to achieve this may include: 

• improving effluent quality; 

• beneficial reuse of effluent; and 

• discharge to less sensitive environments. 

TSC 

n/a 

High 

R2 Work with Sunshine Sugar to understand and identify opportunities to reduce 
nutrient levels in the estuary in the vicinity of Condong Sugar Mill. Particular 
aspects to investigate include potential nutrient loading from mill cooling water 
discharge (noting that this comes from Murwillumbah WWTP), as well as 
discharge from adjacent drains and stormwater outlets in the vicinity. 

  TSC 

Sunshine Sugar, 
Private landholders 

Medium 

S Reduce sediment inputs to the estuary Elevated levels of TSS, primarily of concern in the middle estuary and Rous estuary, can be managed through specific related 
actions, Action D to Action G, Action O and Action R.  

  

T Reduce the human health risk of faecal contamination in the estuary      

T1 Investigate sources and relative loadings of pathogen inputs (i.e. human or 
animal sources and key locations) to better assess the risk to human health 
and to direct management effort to specific areas of the estuary. 

  TSC 

NSW Health 

Low 

T2 Undertake community education regarding high risk periods and locations for 
swimming throughout the estuary.  

 Swimming is not advisable in the Rous estuary most of the time.  

Include education measures to reduce faecal loading to the estuary (e.g. pet droppings, illegal sewer connections etc.). 
TSC 

NSW Health 

Medium 

Threat 4 - Tidal inundation and coincident flooding damaging agricultural land, 
private property, public facilities and assets 

   

U Increase resilience of land, assets and people to impacts of sea level rise and 
increased tidal inundation. 

    

U1 Undertake a vulnerability assessment of Council assets, incorporating risk from 
coastal hazards, particularly sea level rise and tidal inundation.  Incorporate 
sea level rise and tidal inundation risk into design, maintenance planning and 
replacement of existing and planned assets. 

Likely to consist of a number of consultant engagements in addition to significant staff time commitment. TSC 

n/a 

Medium 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

U2 Undertake a vulnerability assessment of existing and future development areas 
and LEP zonings, incorporating risk from coastal hazards, particularly sea level 
rise and tidal inundation.  Incorporate sea level rise and tidal inundation risk 
into LEP and Sub-division DCP review. 

Likely to consist of a number of consultant engagements in addition to significant staff time commitment. TSC 

n/a 

Medium 

U3 Undertake an assessment of potential changes in mosquito breeding habitat 
under future tidal inundation scenarios, and determine potential health and 
wellbeing impacts on existing and future residential areas and populations. 

Likely to consist of a number of consultant engagements in addition to significant staff time commitment. 

Linked to Action U6. 
TSC 

NSW Health 

Medium 

U4 Using the outcome of asset vulnerability assessments, develop long term 
adaptation strategies to manage the impacts of sea level rise, including the 
development of triggers that identify when strategies need to be implemented, 
modified or reviewed. 

 TSC 

OEH 

Medium 

U5 Consider preparation of a planning proposal to seek formal inclusion of a 
Coastal Vulnerability Area (tidal inundation) into the Coastal Management 
SEPP. 

Linked to, and pending outcome of Action A4. TSC 

OEH 

High 

U6 Continue to implement current controls regulating mosquito breeding in line 
with best management practice and developing science. 

Linked to Action U3. TSC 

n/a 

High 

U7 Develop and implement a communication strategy that ensures the impacts of 
sea level rise, future tidal inundation and adaptation responses are understood 
by the community and stakeholders. 

 TSC 

n/a 

Low 

U8 Recommend to DPI Agriculture that further research is required into the 
viability of alternative crops more suited to waterlogging and saline intrusion in 
response to increased flooding and predicted sea level rise impacts  

For example, trials of native tree food species and timber plantation species). DPI Agriculture or Research Australia Ltd (Rural 
R&D Corp) could potentially administer as a grant for post-graduate research. 

TSC 

n/a 

Medium 

V Address risk of overtopping of Bray Park Weir Related actions: Action H4    

V1 Project Reference Group to implement solutions including: 

• Review of Council operational procedure for monitoring and assessing the 
risk of overtopping at Bray Park Weir in light of findings from WRL (2017) and 
more recent Council investigations which identifies the probability of residual 
high tides in the estuary (i.e. a higher degree of sandbagging/concrete blocking 
during particular astronomical events may be required). 

• Concept design and environmental studies associated with any proposal to 
mitigate the risk of salt water ingress into the water supply. Linked to Action 
H4. 

• Evaluation of the current and likely future effectiveness of freshwater releases 
from Clarrie Hall Dam in preventing saline intrusion. 

 

 TSC 

 

High 

Threat 5 - Loss of or impacts to biodiversity    

W Conserve and rehabilitate key habitat and reduce conflicts between threatened 
species and estuary users  

   

W1 Support stakeholder and community education and engagement RE 
conservation of existing populations of threatened shorebird, raptor and 
dolphin populations in the Tweed River estuary. Minimising conflict between 
these populations and anthropogenic uses of the estuary (fishing, boating, port 
use etc.). 

  TSC, OEH 

Landcare, Dolphin 
Research Australia Inc., 
BirdLife Northern 
Rivers 

Medium 

W2 Undertake a mapping assessment to determine locations of marine and 
intertidal hotspots for accumulation of plastic litter and marine debris. 

It is likely that the majority of litter and marine debris is concentrated in specific locations such as in the vicinity of stormwater 
outlets, popular fishing locations and embayments. Mapping of the current hotspots will drive more time efficient and cost 
effective future clean-up activities. 

Linked to Action O1 and W3. 

TSC 

MEMA, various marine 
research and volunteer 
organisations 

High 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

W3 Monitor accumulation and undertake periodic removal of marine debris from 
key locations. 

Linked to Action O1 and W2. TSC 

MEMA, various marine 
research and volunteer 
organisations 

High 

Threat 6 - Lack of access to water and foreshore for non-boat recreation, 
particularly lack of sandy beaches 

   

X Improvements to foreshore parks and recreational facilities Related actions: Action E   

X1 Develop the Tweed regional accessible park and playground (adjacent to the 
river entrance) in line with the architectural concept developed for this park 
upgrade. 

  TSC 

 

Medium 

X2 Provide additional seating and vegetation at Ebenezer Park and Keith 
Compton Drive foreshore. 

  TSC 

 

Low 

X3 Provide and upgrade shore-based facilities on the upstream (southern) side of 
Old Fingal Boat Harbour. Improvements including erosion stabilisation, picnic 
tables, shelters, shower, pathway and access improvements would increase 
the amenity of this area.  

 TSC 

RMS 

High 

X4 Develop a detailed design and costing for upgrade of the Growers Market rest 
area at Tumbulgum  

Upgrade to resemble a designated rest area to maximise the usage and safety of this popular location for all users e.g. by 
reducing the speed of drive-through traffic, enhancing foreshore vegetation, installing amenities and picnic facilities and 
improving the visibility of growers stalls to passing motorists. 

TSC 

 

Low 

X5 Develop detailed design and costing for upgrade to Bluey Hill Park (North 
Tumbulgum)  

Upgrade to support passive recreational use of the lower Rous estuary and middle estuary including provision of nature based 
education opportunities, consideration of a canoe launching facility for canoes/kayaks/Stand Up Paddleboards (SUPs), native 
tree planting for shade, picnic facilities and vegetation restoration. A concept plan was included in the 1996 Management Plan. 

TSC 

OEH 

Low 

X6 Provide nature based education opportunities and consider installation of a 
canoe launching facility for canoes/kayaks/SUPs at Pat Smith Park (at the 
Dungay Creek confluence with Rous estuary 

Upgrade to support passive recreational use of the Rous estuary. A concept for a canoe/walking trail was included in the 1996 
Management Plan 

TSC 

OEH 

Low 

Y Maintain and improve facilities for connectivity of public access along the 
foreshore 

Related actions: Action Z   

Y1 Investigate opportunities to increase connectivity with walking trails.   There is an extensive network of footpaths and cycleways in the lower estuary, but the opportunity to establish linkages 
between existing walkways and cycleways should be pursued to achieve a sense of completion, to enhance the value of 
investment already made and to maximise public recognition of the project. A specific opportunity to be investigated through 
development of a concept design and cost estimate is increasing connectivity with walking trails in the Tweed Heads historic 
site and Tweed Heads South levee. 

TSC 

OEH, TBLALC 

Low 

Z Maintain amenity of existing estuary beaches and create additional artificial 
sandy beaches 

Related actions: Action EE, FF1   

Z1 Maintain the amenity of existing sandy beaches in the estuary.  

Existing sandy beaches that would benefit from beach nourishment, as 
required, include: 
• Jack Evans Boat Harbour; 
• the northern side of the Terranora Inlet (Ebenezer Park); 
• New and Old Fingal Boat Harbours; 
• Chinderah; 
• Tumbulgum; 
• Condong; and 
• Murwillumbah Rowing Club. 
 

Beach nourishment of Jack Evans Boat Harbour should be in accordance with existing engineering concept design (GHD, 
2016) involving construction of a sill to retain nourished material. The design would provide for an all-tide sandy recreational 
beach, support seagrass growth in the area and reduce the frequency of current sand management works in the harbour.  

Design of any beach creation and beach nourishment works in the estuary should minimise impact on adjacent seagrasses 
including consideration of grain size suitability (for both amenity and seagrass vulnerability), beach slope and the potential for 
“slumping” of nourishment material. 

DoI – Crown Lands to include consideration of this action in the beneficial reuse of any maintenance dredged material won 
from the bed of the estuary. 

TSC,  

DoI - Crown Lands 

Medium 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

Z2 Investigate the feasibility and document concept designs for the creation and 
maintenance of additional accessible sandy beaches for both non-boat 
recreation and for increased capacity for boat beaching (minimum 
recommended length = 30m). This action is suggested in conjunction with the 
investigation of additional boating infrastructure and ancillary features (Actions 
DD to GG).  
Suggested areas for consideration of additional sandy beaches include:  
• Fingal, north of Wommin Lake Crescent; and 
• Tumbulgum. 
 

The optimal location(s) and feasibility of establishing additional artificial community beaches should consider beach longevity, 
recreational demand, environmental impacts (e.g. smothering of seagrass, disturbance to ASS), proximity to nourishment sand 
sources, ongoing maintenance requirements and associated costs. 

TSC 

RMS 

High 

Threat 7 - Conflict between river users    

AA Reduce river user conflict through provision of adequate access and 
infrastructure and through sufficient separation of incompatible uses 

The mitigation of conflict between users of the estuary is achieved through related actions: Action E, Action X to Action Z, and 
Actions DD to FF. 

  

BB Continue to work with RMS to improve compliance with, and policing of boating 
rules, and recommend towing restrictions in conservation and restoration 
character zones 

NSW Roads and Maritime Services (RMS) is responsible for boating and navigation infrastructure in the Tweed Estuary.   

BB1 Undertake educational campaigns (such as talking to boat ramp users) and 
enforcement to:  

• inform the community of boating rules; 

• increase compliance with, and policing of existing rules; 

• raise awareness of environmental impacts of boating and safety risks to other 
waterway users; and 

• encourage consideration of other users of waterways, foreshore and nearby 
residents. 

  RMS/DPI 

TSC 

High 

BB2 Request that RMS: 

• allocate more resources to compliance of existing boating regulations, 
particularly PWC use; and 

• update RMS’ survey of vessel numbers using the river. 

 RMS 

TSC 

Medium 

Threat 8 - Reduced stocks of target fish species    

CC Improve the status of fish assemblages in the estuary Linked to Actions B-T; and Actions V-W    

CC1 Collaborate with DPI Fisheries on an education/engagement program to 
improve community understanding of commercial fishing impacts and benefits, 
and the science-based management of the industry. 

 

 

 

 

 

This action aligns with actions under MEM Strategy Initiative 6 which includes actions to foster the industry to develop its social 
licence (MEM Strategy Action 6.8). 

DPI Fisheries 

TSC 

High 

Threat 9 - Restricted levels of boating infrastructure and facilities or reduced 
navigability 

   

DD Continue to liaise with DoI - Crown Lands regarding the upgrade and 
expansion of Tweed Port in line with Council and community requirements 

Any proposal to upgrade the Tweed Boat Harbor precinct area would involve key stakeholders including Council and the 
community. To this end, DoI – Crown Lands convenes a Tweed Harbour User Group quarterly. RMS is also an important 
stakeholder. 

TSC should continue to liaise with the above stakeholders to ensure that the requirements of Council and the community are 
considered in all port development activities. 

TSC 

DoI - Crown Lands, 
RMS 

M 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

EE Maintain and improve boating infrastructure, access and ancillary facilities for 
boaters 

The majority of recommendations revolve around the formalisation and consolidation of existing facilities and access 
arrangements to optimise facility performance and reduce user conflict in the estuary. Related actions: Action E, Action X to 
Action Z. 

  

EE1 Increase funding to TSC’s Boating Facilities Management program, primarily 
for the pro-active maintenance of TSC’s waterways infrastructure. 

  TSC 

 

High 

EE2 Improve the facility layout at existing boat ramps and identify opportunities to 
increase efficiency and reduce congestion. 

Considerations include the provision of direct access between ramps and pontoons; and the installation of mooring bollards in 
the vicinity of popular locations with limited mooring and beaching access (e.g. Tumbulgum). There are five ramps at which 
efficiency improvement projects could be undertaken. 

TSC 

RMS 

Medium 

EE3 Investigate the feasibility (site availability, commercial viability, environmental 
risk/benefit) of establishing on-water re-fuelling facilities in the estuary.  

Comments raised during stakeholder consultation indicate at least some demand for on-water re-fuelling facilities although no 
detailed evaluation has been undertaken. 

Responsibility for providing a fuel facility for boating would need to be considered in accordance with the Regional Boating Plan 
along with funding opportunities through the RMS Boating Now program. This could involve other government agencies as well 
as the private sector. 

Council staff would support private sector led investigations. 
DoI - Crown Lands role would be limited to providing appropriate authorisations under the Crown Land Management Act 2016, 
if / when required. 

Private sector 

TSC, DoI - Crown 
Lands 

Low 

EE4 Carry out boat ramp improvements at John Oxley Park, Chinderah.  Maintenance dredging at John Oxley Park boat ramp is planned however there is limited space available to significantly 
upgrade this boat ramp to accommodate additional lanes, or trailer parking spaces. 
Note that the role of DoI - Crown Lands in this action would be limited to providing appropriate authorisations under the Crown 
Land Management Act 2016 if /when required  

TSC 

RMS, DoI - Crown 
Lands 

Medium 

EE5 Upgrade car parking facilities at Condong Rd Boat ramp (Clarrie Purnell Park) 
including asphalting and line markings. 

  TSC 

RMS 

Low 

FF Ensure adequate planning, assessment and control of dredging and sand 
extraction in the estuary 

   

FF1 Prepare a local dredging strategy and implementation plan for the estuary (in 
consultation with DI Lands and RMS) documenting dredging needs on 
submerged crown land. 

The Tweed River estuary is listed as a priority regional waterway in the Coastal Dredging Strategy with State owned assets 
located at the Southern Boatharbour and significant sand bypassing infrastructure located in the vicinity of the entrance. Whilst 
dredging is not a legislative responsibility, under the Coastal Dredging Strategy, dredging to maintain navigational access to 
State owned infrastructure will be fully funded by the NSW Government. Currently, dredging in the lower estuary is undertaken 
as needed. 

Specific detail required in the local dredging strategy includes: 
• the likely future dredging needs (navigational and otherwise, e.g. for beach nourishment purposes) for priority channels of the 
estuary including the maximum/typical vessel draft that could realistically be accommodated in areas of the estuary given 
financial and natural constraints;  
• an updated assessment of the average net in-feeds of fluvial and marine sands into the estuary to ensure that dredging is 
balanced against sediment influx as well as considering operational requirements;  
• long-term predictions on natural channel morphology and river dynamics;  
• mapping of environmental constraints and sensitive receptors in relation to nominated dredging, dewatering and deposition 
locations. Constraints include presence of marine vegetation, sediment types, social/recreational values, land use and land 
ownership; 
• minimum monitoring requirements to address risks identified by the approvals process and to inform assessment of long term 
impacts. Improved monitoring programs should be implemented for dredging projects to identify any potential impacts on the 
estuarine environment; 
• preferred methods/areas for reuse (including consideration of nourishment of existing sandy beaches and/or creation new 
sandy beaches within the estuary for recreational purposes), treatment or disposal of dredged material; establishment or 
provision for facilities that allow for efficient, low-impact implementation of routine dredging; and  
• expectations in relation to funding or in-kind contributions from other agencies (e.g. TSC, RMS) or estuary user groups.  

The DoI – Crown Lands Tweed Sand Bypass team will need to be consulted with in terms of potential impacts of the proposed 
strategy on the Tweed Sand Bypass project. For example, any proposal to nourish / dispose of dredge material in the vicinity of 
Leticia Spit would require careful consideration by the Tweed Sand Bypass team. 

To be determined 

n/a 

Low 
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Support agencies 

FF2 Council request that DoI – Crown Lands undertakes a review of existing data 
collected thus far through the TRESBP Environmental Monitoring System to 
determine the net direction of sediment movement in the estuary, the threshold 
for exportation of sand from the system via dredging and sand extraction under 
existing conditions, and the impact of climate change on that regime. 

It is important to understand whether the flood tide infeed of marine sands to the estuary is generally greater than or less than 
the ebb tide transport of sand, i.e. whether shoals will continue to grow or whether they will erode with a net export of sediment, 
and how this regime will progress into the future in response to dredging and sand extraction activities and to emerging risks 
such as sea level rise and potential for increased erosion. This information would be considered in the development and any 
reiterations of Action FF1.  

TSC 

n/a 

Medium 

Responsible agencies: TSC – Tweed Shire Council, TCWC – Tweed Coast and Waterways Committee, RMS – Roads and Maritime Service, DI – Department of Industry, DPI – Department of Primary Industries, TBLALC – Tweed Byron Local Aboriginal Land Council, AAC – Aboriginal Advisory 
Committee, OEH – Office of Environment and Heritage, DET – Department of Education, LLS – Local Land Services, BoM – Bureau of Meteorology, SES – State Emergency Service 

Management Priority: F = Fundamental, H = High, M = Medium, L = Low. 
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Table 2: Business Plan – CMP Management Actions 

ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

Fundamental Management Actions      
A Governance and administration      

A1 Council will provide governance and administration services so that the CMP can be implemented effectively and 
efficiently, through both the Tweed Council Waterways Management Program, and through the ongoing 
resourcing and operation of the TCWC  

$20,000 consultancy fee for external mid-
term review (2025) 

 Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

A2 Support the ongoing implementation of related Council and NSW Government agency management programs 
and strategies. 

 

N/A  Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

A3 Ensure future Plans of Management (PoM’s) prepared for coastal Crown land within the study area are 
consistent with the CMP. 

N/A  Staff time 100% public Ongoing 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

A4 During the lifecycle of the CMP, review the extent and efficacy of the Coastal Management Areas in view of the 
findings of the tidal inundation mapping and risk assessment (refer Action U), amendments to DPI mapping of 
marine vegetation, and amendments made by OEH. 

N/A  Staff time 100% public Opportunistic 

DP 2 and DP 3 

2021 - 2029 

1 

B Stakeholder and community engagement       

B1 Development of a Stakeholder Engagement Strategy to guide education, engagement and consultation activities 
and to coordinate relevant educational/engagement sub-actions in this CMP.  

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

B2 Involve representatives of the Aboriginal community in the implementation of the CMP to ensure their values are 
prioritised appropriately. 

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

B3 Work with representatives of the Aboriginal community and OEH to raise the profile of the Aboriginal cultural 
heritage significance of the Tweed Shire including history, values and cultural practices associated with the 
estuary, both historic and ongoing.  

Teaching resources/ posters, etc. $5,000 

 

$10,000 allowance for signage/ 
interpretive boards 

Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

B4 Provide additional nature based educational opportunities including signage and information. Allowance of $25,000 for signage Staff time 100% public Opportunistic 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

C Estuary health monitoring and reporting program       

C1 Development and annual release of an easy to understand, estuary health report card. Estimated total of $200,000 = $20,000 
p.a.  

Staff time (minimal hrs for 
project management) 

100% public Project initiated July 2018 

DP 1, DP 2 and DP 3 

2020 – 2029 

1 

C2 Implement recommended changes to the water quality monitoring and reporting program, and continue 
monitoring. 

Estimated total of $170,000 for “Event” 
sampling = $17,000/per event x 4/year 

Monthly WQ monitoring program 
within normal operating budget 

100% public Changes implemented 
August 2018 

2 

C3 Undertake detailed bank condition monitoring and reporting for the whole estuary.  $36,000 ($12,000 every 3 years) 

 

Staff time 100% public (intent 
is to understand  
and improve on 
estuary health) 

DP 2 2021 - 2025 1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

C4 Establish a regular mapping and reporting program for remnant and restored oyster banks and reefs. Estimated total of $12,000 = $6,000 
every 5 years 

Staff time 100% public DP 1 2020/21 and DP 3 
2025/26 

2 

C5 Continue to support monitoring and reporting of avifauna by volunteer groups. N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

C6 Continue to support the population monitoring and reporting of other higher order predators in the estuary. N/A Staff time for promotion of 
external research and 
monitoring projects 

100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

C7 Increase training and resourcing for compliance monitoring staff with a particular focus on collecting evidence of 
water pollution and vegetation clearing. 

Requirements unknown at this time 100% public DP 1 2020 - 2021 3 

Threat 1 - Bank Erosion      

D Improved farming practices      

D1 Work with landholders to increase awareness of the impacts of both soil and river bank erosion and to increase 
uptake of mitigation measures, including greater landholder adoption of best management practice, particularly in 
regards to water quality. 

N/A Staff time through TSC's 
Sustainable Agriculture and 
Waterways Program 

Whilst there may be 
benefits to private 
landholders from 
increased 
awareness and 
adoption of best 
management 
practice, the intent 
of this action is 
100% for the 
improvement of 
estuary health. 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

E Promote the river as a better resource to a diversity of users and support uses that are complimentary to the 
character and existing values of each reach of the river, in keeping with the long term vision and objectives for 
the estuary. 

     

E1 Recommend to NSW Roads and Maritime Services that the character zones recommended in the Recreational 
Use Strategy be reflected in the review of the Tweed Estuary Boating Plan 2010, in particular, the inclusion of the 
following restrictions: 
• create a no-tow zone within the “Conservation Zone “ (Stotts Island) to prevent wake damaging sensitive 
environmental habitat, whilst increasing the areas suitability for tranquil and passive recreational uses; and 
• extending the no ski/tow zone within the “Restoration Zone” (Bray Park Weir to Commercial Road Boat Ramp) 
to reduce the risk of further wake induced bank erosion, and increase the likelihood of existing erosion being able 
to be stabilised with bioengineered works, whilst increasing the areas suitability for tranquil and passive 
recreational uses. 

N/A Staff time 100% public from 
an estuary health 
perspective. 

Recommendations made 
to RMS – DP1 

1 

E2 Promote the character zones and their aims and provide educational materials to encourage vessel operators 
undertaking high impact activities (skiing, wakeboarding, wake surfing, PWC) to avoid the conservation and 
restoration zones for high wake, noise and amenity disturbing activities. 

Signage $20,000 Staff time 100% public from 
an estuary health 
perspective. 

Upon certification of the 
CMP, assumed 2020 

1 

E3 Develop a policy on Motorised Water Recreation Businesses and amend the Tweed LEP 2014 via addition of a 
clause, to allow for definition and assessment of Motorised Water Recreation Businesses, with the intent of being 
consistent with the Environmental Values and Objectives of the Tweed River Estuary Coastal Management 
Program. Such a policy would include non-commercial organised events including multiple participants using 
motorised vessels. 

Not determined. Staff time 100% public from 
an estuary health 
perspective. 

Project initiated 2018 – DP 
1 

1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

F Rehabilitate and maintain priority bank erosion sites      

F1 Progressively carryout bank stabilisation works in accordance with prioritised sites identified in Appendix M (M2) 
and the output of Action F3 (below).  

Implementation of bank stabilisation 
works in all identified high priority areas 
on public land (i.e. 5,640 m) is currently 
estimated at ~ $8,500,000 

Cost sharing with G1. 

 

Staff time 100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

F2 Undertake engineering investigations and design, and carry out restoration for high and high-medium lower 
estuary foreshore protection structures on TSC managed land as identified in Appendix M (M3) as required and 
when funding is available.  

Liaise with DoI - Crown Lands and TBLALC as required where sites are wholly or partially outside of TSC 
managed land. 

Estimated total of $60,000 (consultancy 
fees) for investigations and designs 

Restoration costs unknown and no 
budget available at this time. 

Staff time for project 
management and consultation 
with TBLALC 

100% public from 
an estuary health 
perspective. 

DP 2 2021 - 2025 2 

F3 Undertake a detailed investigation of existing and predicted river bank erosion sites adjacent to the Tweed Valley 
Way and Tumbulgum Road between Stott's Island and Murwillumbah (11.6km).  Prepare detailed designs, costs, 
priorities and timeframes for implementation of a ten year program of works that will stabilise erosion, protect 
roads and enhance aquatic ecosystem service provision.   

$150,000 Staff time 100% public.  DP 1 2020 - 2021 2 

F4 Carry out monitoring of erosion stabilisation techniques employed to increase the resilience of vulnerable river 
banks, and update design advice for bank stabilisation works as required. 

N/A Staff time 100% public from 
an estuary health 
perspective. 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

F5 Support MEMA reforms of DA process for best practice river bank erosion stabilisation.  N/A Staff time 100% public from 
an estuary health 
perspective. 

DP 2 2021 - 2025 1 

F6 Continued liaison with DoI - Crown Lands on matters concerning Port infrastructure including the condition of the 
lower estuary protective infrastructure (as identified in this CMP and from any ongoing monitoring).  

N/A Staff time 100% public from 
an estuary health 
perspective. 

DP 1 2020 - 2021 1 

G Rehabilitate and maintain riparian vegetation      

G1 Develop and implement a Riparian Zone Management Plan for the Rous estuary to compliment the potential 
restoration sites identified in the TSC (2014) Tweed River Bank Erosion Management Plan). 

Cost of implementation provided in F1. Staff time to develop plan and in 
project management 

100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 2 

G2 Ensure consistency in the application of rehabilitation planning in the development assessment and approvals 
process, including the use of conditions to require development impacts to be offset as directed by the 
Biodiversity DCP. 

N/A Staff time to update DA 
requirements and in assessment 
of DAs 

100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

Threat 2 - Habitat loss and barriers to habitat connectivity      

H Restore natural drainage and reinstate tidal exchange      

H1 Audit floodgate management practices (Council managed), status of floodgates, and location of fish gates.  

Identify priority fish passage barriers for removal/modification following on from previous work by DPI Fisheries, 
i.e. additional floodgates for upgrading and installation of fish gates. 

Audit and reporting: $30,000 Staff time for project 
management 

100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 2 

H2 Work with the NSW sugar industry and DPI Fisheries to audit and review the management procedures for 
privately owned floodgates, and to develop a process for improving connectivity of the waterways with floodplain 
drains, where appropriate (i.e. taking ASS risk into account).  

N/A Staff time 100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

H3 Undertake a cost-benefit analysis (CBA) and feasibility studies of alternative land use options in the face of rising 
sea level and more frequent tidal inundation of low-lying agricultural land, i.e. identifying the costs to protect 
agricultural land, the value of drained and flood protected landscapes for agricultural production versus the: 

- potential fisheries value from restoration of natural drainage, reinstatement of tidal exchange and rehabilitation 
of former wetland and backswamp areas; and  

- potential for carbon storage in restored wetlands and backswamps as a future revenue source; and  

- value of ecosystem services provided by accommodating landward retreat of estuarine vegetation communities. 

Consultancy fee $50,000 Staff time for project 
management 

100% public from 
an estuary health 
perspective 

DP 3 – 2025 - 2029 2 

H4 Undertake upgrades to the existing fishways at Bray Park Weir to ensure adequate fish passage upstream and 
downstream of the weir under all conditions. Include consideration of Clarrie Hall Dam raising and environmental 
flow requirements.  

Not estimated. Fish way design will be an integral component of any Bray 
Park Weir upgrade works or funded as part of other projects (e.g. Clarrie Hall 
Dam upgrade) 

100% public from 
an estuary health 
perspective 

Project initiated in 2018,  
DP 1 2020 – 2021 

3 

H5 Assess which creeks and drains experience a build-up of silt and debris downstream of floodgates and 
investigate the management responsibilities for drain sections between the river and the first flood gate, 
streamlining of approval requirements and identifying opportunities for remediating these areas. 

N/A Staff time 100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 1 

H6 Support and be involved in MEMA data collation and development of a drainage management plan for the 
Tweed floodplain. 

N/A Staff time 100% public from 
an estuary health 
perspective 

DP 2 and DP 3 2021 - 
2029 

1 

I Investigate the potential for rehabilitation of former floodplain wetlands      

I1 a) Develop a methodology and undertake assessment (based on criteria such as elevation, tenure, soils, 
vegetation etc.) of areas of the floodplain that may have potential for regeneration of floodplain wetlands.  

b) Consult and work with cane and grazing industry representatives to find opportunities for improving ecosystem 
services in agriculturally marginal, low-lying/water-logged/tidally affected soils, and identify potential outcomes 
that would benefit (improve farm efficiency or increase productivity) and motivate landholders.  

Assessment: $20,000 

 

Staff time for consultation and 
development of priority schedule 

100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 2 

I2 Identify and promote successful examples of floodplain wetland rehabilitation projects (such as ponded pasture 
and reforestation projects). 

N/A Staff time 
 

Promote through existing 
collaboration and education 
programs 

100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

I3 Implement a pilot floodplain wetland rehabilitation project that has multiple benefits. Not costed 100% public from 
an estuary health 
perspective 

DP 2 and DP 3 – 2021 - 
2029 

3 

J Protect significant estuarine vegetation - improve condition and extent      

J1 Design and deliver an education project to reduce boating impacts on seagrass beds, in particular from propeller 
tracking and trampling during boat beaching.  

Estimated total of $27,000 =  

•  Installation and maintenance of special 
markers or signage regarding sensitive 
seagrass and shorebird habitat at Tonys 
Bar and Lillies Island: $5,000 

• Enhance NSW Fisheries Education 
officer funding to increase presence and 
liaison at Tweed R. estuary boat ramps: 
$15,000 

• Produce handout brochure specific to 
protecting tweed seagrass locations: 
$7,000 

Staff time 100% public from 
an estuary health 
perspective 

DP 1 2020 – 2021 2 

J2 Prevent vehicle access/boat launching adjacent to seagrass beds off Alf Rush Memorial Drive. Installation of bollards and signage: 
$2,000 

Staff time 100% public DP 1 2020 – 2021 2 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

J3 Liaise with TBLALC to improve the management of degraded wetland and foreshore areas at Letitia Spit through 
the control and prevention of vehicular access and powered motorboat access, and encouragement of 
recreational use away from fragile wetland areas 

N/A Staff time as opportunities arise. 100% public from 
an estuary health 
perspective 

Continuous 

DP1, DP 2 and DP 3 

2020 - 2029 

1 

J4 Support MEMA development of an Intertidal Marine Vegetation Strategy for the estuary (MEM Strategy Action 
2.3.2. 

N/A Staff time 100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 – 2029O 

1 

K Plan for and facilitate the migration of significant riparian and estuarine vegetation with sea level rise      

K1 Using tidal inundation maps, review LEP zoning in High and Moderate priority areas for mangrove and saltmarsh 
migration as identified in Appendix M (M5). Identify opportunities for incorporation of estuary vegetation migration 
areas into E or RU6 zones, particularly on public land.  Identify these and appropriate additional areas that 
warrant detailed consideration under TSC’s DCP A19 clause C4, ‘Bushland or Wetland Vegetation on the coastal 
Floodplain’ 

N/A Staff time to review and update 
planning controls 

100% public DP3 2025 - 2029 1 

K2 Using incentive schemes and land holder agreements (e.g. TSC River Health Grants/Biodiversity Grants) 
continue to work with floodplain landholders to create buffer zones around existing waterways, wetlands and 
riparian areas, to accommodate dynamic changes to waterway, wetland and riparian vegetation boundaries, 
associated with sea-level rise. 

Not costed Staff time 100% public DP3  2025 - 2029 3 

K3 Investigate a suitable location (s) for the establishment of lowland sub-tropical rainforest on the floodplain to 
offset the potential loss of this vegetation community from Stotts Island. 

N/A Staff time 100% public DP 2 2021 - 2025 1 

L Support the conservation and recovery of shellfish ecosystems      

L1 Raise the profile of shellfish ecosystems by increasing education and communication on their function and value. N/A Staff time through existing 
education programs 

100% public DP 1 2020 - 2021 1 

L2 Undertake baseline mapping to determine the location, extent and vulnerability of any remaining oyster reefs and 
banks in the estuary and determine eligibility for protection of identified areas under Commonwealth and State 
Government threatened ecological community, flora and fauna and fisheries policies and legislation. 

Mapping: $5,000 Staff time 100% public DP 1 2020 - 2021 2 

L3 Collaborate with DPI Fisheries to invest in and develop local restoration projects for native oyster species. Not costed. Staff time 100% public DP 2 2021 - 2025 3 

M Support the protection of bird habitat      

M1 Conserve and protect threatened shorebird and raptor habitat through continued support of projects at key 
habitat sites in and surrounding the Tweed river estuary. 

N/A In kind Council support (staff 
time) 

100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

M2 Install educational signage at Tonys Bar discouraging beaching of boats and providing information regarding the 
importance of the high tide roost to waders. Related to Action J1. 

Included in Action J1  DP1 2020 - 2021 2 

M3 Trim mangroves at observation points adjacent to key shorebird habitat to allow continued visibility for monitoring 
activities. Specifically, this would involve liaison with NSW Fisheries regarding permitting and approvals (e.g. if a 
permit to harm marine veg will be required) and inclusion of mangrove trimming into TSC annual maintenance 
permit.  

Permit application fee: $177 Staff time 100% public Action implemented in July 
2018, however will require 
ongoing maintenance 

1 

M4 Maintain Osprey infrastructure through periodic inspection and condition assessment to ensure continued 
provision of breeding sites and to address risks to public safety. 

$25,000 for materials as required  Staff time RE monitoring and 
maintenance included in staff 
operating budget 

100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

N Improve habitat and visual impact outcomes for river bank erosion stabilisation works      

N1 Ensure DA conditions reflect the objectives of the CMP to achieve the mitigation of harmful impacts on riparian 
vegetation, aquatic habitat and visual amenity when full height structural works (i.e. to the top of bank) are 
required to stabilise erosion on either public or private land. 

 

 

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

Threat 3 - Degraded estuarine water quality      

O Ensure adequate development controls  and compliance      

O1 Ensure that requirements for stormwater detention and treatment are achieved for all future developments, 
including erosion and sediment control requirements during the construction phase. 

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

P Reduce acid runoff      

P1 Work with the sugar industry and floodplain landholders to reduce acid runoff wherever possible, primarily in the 
upper estuary, middle estuary and Rous estuary, and in particular, in amended priority ASS remediation areas.  

On-ground not costed as sites will vary, 
and generally unfunded in existing 
budgets 

Staff time allocated under TSC's 
Sustainable Agriculture Program 

100% public from a 
estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

3 

P2 Undertake a follow-up audit of pH levels in key drains during or following a moderate-to-high flow event and 
where possible, additional sampling to isolate discrete problem areas for ASS export. 

 Staff time 100% public DP 1 2020 - 2021 1 

P3 Deploy automatic pH loggers in agricultural drains in priority ASS remediation areas to monitor acidity levels and 
flushing behaviour during a variety of weather events.  

Allowance for 3 loggers (temporary 
installation): $15,000 

Staff time 100% public DP 1 2020 - 2021 1 

P4 Identify opportunities for local, on-ground trials and monitoring of wet-acid containment projects. Not costed. Staff time 100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 3 

P5 Work with the NSW sugar industry to continually improve the self-regulation of ASS with a view to improving the 
overall level of ecosystem services on the floodplain.  

N/A Staff time 100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 1 

P6 Work in conjunction with the sugar cooperative, and NSW Planning regarding issues of ASS management, 
development consent and exemptions, auditing and compliance. 

N/A Staff time 100% public DP 2 2021 - 2025 1 

Q Reduce catchment nutrient inputs to the estuary      

Q1 Undertake revegetation of floodplain agricultural drain banks using Lomandra spp. and other native species 
through TSC Sustainable Agriculture Programs ‘Green Banks” initiative. 

Estimated total cost of $200,000 @ 
$20,000/ yr for 10 years in addition to 
Action G1. 

N/A 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

Q2 Undertake upper catchment riparian rehabilitation works, in particular fencing livestock out of waterways and 
revegetating banks with native species. 

$1,000,000  ($100,000 budget allocation) Staff time for project 
management 

100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

R Improve waste water and effluent management      

R1 Reduce the effect of WWTP discharges to the estuary by reducing point source loadings of bioavailable nitrogen 
in particular, by upgrading the Murwillumbah WWTP, focussed on reducing nutrient loads to the Rous estuary 
during low-moderate flows.  

Cost of upgrade not estimated 100% public DP 2 and DP 3 2021 - 
2029 

3 

R2 Work with Sunshine Sugar to understand and identify opportunities to reduce nutrient levels in the estuary in the 
vicinity of Condong Sugar Mill. Particular aspects to investigate include potential nutrient loading from mill cooling 
water discharge (noting that this comes from Murwillumbah WWTP), as well as discharge from adjacent drains 
and stormwater outlets in the vicinity. 

N/A Staff time 100% public  DP 2 2021 - 2025 1 

S Reduce sediment inputs to the estuary Elevated levels of TSS, primarily of concern in the middle estuary and Rous estuary, can be managed through specific related actions. Refer 
Action D to Action G, Action O and Action R. 

T Reduce the human health risk of faecal contamination in the estuary       

T1 Investigate sources and relative loadings of pathogen inputs (i.e. human or animal sources and key locations) to 
better assess the risk to human health and to direct management effort to specific areas of the estuary. 

$60,000 Consultancy N/A 100% public DP 3 2025 - 2029 2 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

T2 Undertake community education regarding high risk periods and locations for swimming throughout the estuary.  N/A To be included in TSC’s existing 
environmental and health 
education programs 

100% public DP 2 2021 - 20215 1 

Threat 4 - Tidal inundation and coincident flooding damaging agricultural land, private property, public facilities 
and assets 

     

U Increase resilience of land, assets and people to impacts of sea level rise and increased tidal inundation.      

U1 Undertake a vulnerability assessment of Council assets, incorporating risk from coastal hazards, particularly sea 
level rise and tidal inundation.  Incorporate sea level rise and tidal inundation risk into design, maintenance 
planning and replacement of existing and planned assets. 

$100,000 Normal operating budget for 
asset and facilities management 

100% public DP1, DP 2 and DP 3 

2020 - 2029 

2 

U2 Undertake a vulnerability assessment of existing and future development areas and LEP zonings, incorporating 
risk from coastal hazards, particularly sea level rise and tidal inundation.  Incorporate sea level rise and tidal 
inundation risk into LEP and Sub-division DCP review. 

$100,000 Staff time 100% public DP1 2020 - 2021 2 

U3 Undertake an assessment of potential changes in mosquito breeding habitat under future tidal inundation 
scenarios, and determine potential health and wellbeing impacts on existing and future residential areas and 
populations. 

$50,000 Staff time 100% public DP 2 2021 - 2025 2 

U4 Using the outcome of asset vulnerability assessments, develop long term adaptation strategies to manage the 
impacts of sea level rise, including the development of triggers that identify when strategies need to be 
implemented, modified or reviewed. 

N/A Staff time 100% public DP1 and DP2 2021 - 2025 1 

U5 Consider preparation of a planning proposal to seek formal inclusion of a Coastal Vulnerability Area (tidal 
inundation) into the Coastal Management SEPP. 

N/A Staff time 100% public DP 1 and DP 2 2020 - 
2025 

1 

U6 Continue to implement current controls regulating mosquito breeding in line with best management practice and 
developing science. 

N/A Included in TSC’s pest 
management program 

100% public Continuous 

DP1, DP 2 and DP 3 

2020 - 2029 

1 

U7 Develop and implement a communication strategy that ensures the impacts of sea level rise, future tidal 
inundation and adaptation responses are understood by the community and stakeholders. 

N/A To be included in TSC’s existing 
environmental education 
programs 

100% public Opportunistic  DP1, DP 2 
and DP 3 2020 - 2029 

1 

U8 Recommend to DPI Agriculture that further research is required into the viability of alternative crops more suited 
to waterlogging and saline intrusion in response to increased flooding and predicted sea level rise impacts  

N/A Staff time 50% (food security); 
50% private 
(economic benefit to 
landholder) 

DP 3 2025 - 2029 1 

V Address risk of overtopping of Bray Park Weir      

V1 Project Reference Group to implement solutions including: 

• Review of Council operational procedure for monitoring and assessing the risk of overtopping at Bray Park Weir 
in light of findings from WRL (2017) and more recent Council investigations which identifies the probability of 
residual high tides in the estuary (i.e. a higher degree of sandbagging/concrete blocking during particular 
astronomical events may be required). 

• Concept design and environmental studies associated with any proposal to mitigate the risk of salt water 
ingress into the water supply. Linked to Action H4. 

• Evaluation of the current and likely future effectiveness of freshwater releases from Clarrie Hall Dam in 
preventing saline intrusion. 

Not costed. Investigation to be costed as 
required 

Reference group as part of 
TSC's normal operating budget 

100% public from a 
water security and 
public health 
perspective 

Continuous 

DP1, DP 2 and DP 3 

2020 - 2029 

3 

Threat 5 - Loss of or impacts to biodiversity      

W Conserve and rehabilitate key habitat and reduce conflicts between threatened species and estuary users       

W1 Support stakeholder and community education and engagement RE conservation of existing populations of 
threatened shorebird, raptor and dolphin populations in the Tweed River estuary. Minimising conflict between 
these populations and anthropogenic uses of the estuary (fishing, boating, port use etc.). 

N/A In kind Council support (staff 
time) 

100% public Opportunistic 

DP1, DP 2 and DP 3 

2020 - 2029 

1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

W2 Undertake a mapping assessment to determine locations of marine and intertidal hotspots for accumulation of 
plastic litter and marine debris. 

Not costed. Staff time 100% public DP 1 2020 - 2021 3 

W3 Monitor accumulation and undertake periodic removal of marine debris from key locations. Not costed. Staff time 100% public Continuous 

DP1, DP 2 and DP 3 

2020 - 2029 

3 

Threat 6 - Lack of access to water and foreshore for non-boat recreation, particularly lack of sandy beaches      

X Improvements to foreshore parks and recreational facilities      

X1 Develop the Tweed regional accessible park and playground (adjacent to the river entrance) in line with the 
architectural concept developed for this park upgrade. 

Not costed. Detailed costing not yet available 100% public Opportunistic 

DP 2 and DP 3 

2025 - 2029 

3 

X2 Provide additional seating and vegetation at Ebenezer Park and Keith Compton Drive foreshore. $50,000 for infrastructure Staff time for project 
management 

100% public DP 2 2021 - 2025 2 

X3 Provide and upgrade shore-based facilities on the upstream (southern) side of Old Fingal Boat Harbour. 
Improvements including erosion stabilisation, picnic tables, shelters, shower, pathway and access improvements 
would increase the amenity of this area.  

$300,000 for infrastructure Staff time for project 
management 

100% public DP 1 2020 - 2021 2 

X4 Develop a detailed design and costing for upgrade of the Growers Market rest area at Tumbulgum  $20,000 study 

Implementation not costed ($100,000 
indicative cost) 

Staff time for project 
management 

100% public DP 3 2025 - 2029 2 

X5 Develop detailed design and costing for upgrade to Bluey Hill Park (North Tumbulgum)  $20,000 study 

Implementation not costed ($100,000 
indicative cost) 

Staff time for project 
management 

100% public DP 3 2025 - 2029 2 

X6 Provide nature based education opportunities and consider installation of a canoe launching facility for 
canoes/kayaks/SUPs at Pat Smith Park (at the Dungay Creek confluence with Rous estuary 

$20,000 Staff time for project 
management 

100% public DP 3 2025 - 2029 2 

Y Maintain and improve facilities for connectivity of public access along the foreshore      

Y1 Investigate opportunities to increase connectivity with walking trails.  $20,000 concept study Staff time 100% public Opportunistic 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

Z Maintain amenity of existing estuary beaches and create additional artificial sandy beaches      

Z1 Maintain the amenity of existing sandy beaches in the estuary.  

Existing sandy beaches that would benefit from beach nourishment, as required, include: 
• Jack Evans Boat Harbour; 
• the northern side of the Terranora Inlet (Ebenezer Park); 
• New and Old Fingal Boat Harbours; 
• Chinderah; 
• Tumbulgum; 
• Condong; and 
• Murwillumbah Rowing Club. 

A provisional estimate of $500,000 over 
ten years. 

Detailed costings would be undertaken 
as opportunities arise (e.g. in association 
with maintenance dredging proposals). 

Staff time for project 
management 

100% public Opportunistic 

DP 1, DP 2 and DP 3 

2020 - 2029 

3 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

Z2 Investigate the feasibility and document concept designs for the creation and maintenance of additional 
accessible sandy beaches for both non-boat recreation and for increased capacity for boat beaching (minimum 
recommended length = 30m). This action is suggested in conjunction with the investigation of additional boating 
infrastructure and ancillary features (Actions DD to GG).  
Suggested areas for consideration of additional sandy beaches include:  
• Fingal, north of Wommin Lake Crescent; and 
• Tumbulgum. 

 

 

$40,000 feasibility assessment and 
concept design 

Staff time for project 
management 

100% public DP 1 and DP 2 

2020 - 2025 

2 

Threat 7 - Conflict between river users      

AA Reduce river user conflict through provision of adequate access and infrastructure and through sufficient 
separation of incompatible uses 

The mitigation of conflict between users of the estuary is achieved through related actions: Action E, Action X to Action Z, and Actions DD to FF. 

BB Continue to work with RMS to improve compliance with, and policing of boating rules, and recommend towing 
restrictions in conservation and restoration character zones 

     

BB1 Undertake educational campaigns (such as talking to boat ramp users) and enforcement to:  

• inform the community of boating rules; 

• increase compliance with, and policing of existing rules; 

• raise awareness of environmental impacts of boating and safety risks to other waterway users; and 

• encourage consideration of other users of waterways, foreshore and nearby residents. 

Included in Action J1 (Enhance NSW Fisheries Education officer funding to 
increase presence and liaison at Tweed R. estuary boat ramps: $15,000) 

100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

BB2 Request that RMS: 

• allocate more resources to compliance of existing boating regulations, particularly PWC use; and 

• update RMS’ survey of vessel numbers using the river. 

N/A Staff time 100% public DP 1 2020 - 2021 1 

Threat 8 - Reduced stocks of target fish species      

CC Improve the status of fish assemblages in the estuary      

CC1 Collaborate with DPI Fisheries on an education/engagement program to improve community understanding of 
commercial fishing impacts and benefits, and the science-based management of the industry. 

N/A Staff time. Part of existing 
education program 

50% public; 50% 
private (commercial 
fishing industry) 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

Threat 9 - Restricted levels of boating infrastructure and facilities or reduced navigability      

DD Continue to liaise with DoI - Crown Lands regarding the upgrade and expansion of Tweed Port in line with 
Council and community requirements 

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

EE Maintain and improve boating infrastructure, access and ancillary facilities for boaters      

EE1 Increase funding to TSC’s Boating Facilities Management program, primarily for the pro-active maintenance of 
TSC’s waterways infrastructure. 

Total estimated  cost $600,000 = an 
increase of $60,000/ year for 10 years 

Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

EE2 Improve the facility layout at existing boat ramps and identify opportunities to increase efficiency and reduce 
congestion. 

$300,000 for infrastructure/ facility 
improvements 

Staff time for project 
management 

100% public DP 2 and DP 3 

2021 - 2029 

2 

EE3 Investigate the feasibility (site availability, commercial viability, environmental risk/benefit) of establishing on-
water re-fuelling facilities in the estuary.  

Not costed Staff time 100% public from 
an estuary health 
recreational benefits 
perspective 

DP 3 2025 - 2029 3 

EE4 Carry out boat ramp improvements at John Oxley Park, Chinderah.  Not costed. Detailed costings would be undertaken as opportunities arise. 100% public DP 2 2021 - 2025 3 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

EE5 Upgrade car parking facilities at Condong Rd Boat ramp (Clarrie Purnell Park) including asphalting and line 
markings. 

$100,000 for infrastructure/ facility 
improvements 

Staff time for project 
management 

100% public DP 3 2025 - 2029 2 

FF Ensure adequate planning, assessment and control of dredging and sand extraction in the estuary      

FF1 Prepare a local dredging strategy and implementation plan for the estuary (in consultation with DI Lands and 
RMS) documenting dredging needs on submerged crown land. 

$150,000 indicative cost Not costed 100% public DP 2 2021 - 2025 3 

FF2 Council request that DoI – Crown Lands undertakes a review of existing data collected thus far through the 
TRESBP Environmental Monitoring System to determine the net direction of sediment movement in the estuary, 
the threshold for exportation of sand from the system via dredging and sand extraction under existing conditions, 
and the impact of climate change on that regime. 

N/A Staff time 100% public DP 1 2020 1 

Delivery Program Cycle within Council’s IP&R framework: DP1 = 2017 – 2021, DP2 = 2021 – 2025, DP3 = 2025 – 2029 

Business Plan Category: Category 1 – economic analysis complete, action funded under normal operating budget or existing programs and anticipated grants and not expected to impact on current resourcing levels;  Category 2 – economic analysis complete, action subject to funding; and  Category 3 – no 
economic analysis, action subject to detailed costing, economic analysis and funding. 
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1. INTRODUCTION 

The Tweed River estuary is located within Tweed Shire on the north coast of New South Wales. This Coastal 
Management Program (CMP) provides a ten year strategic plan for the implementation of key actions that 
are recommended to meet the objectives and intent of the Coastal Management Act 2016 and to achieve the 
specific local management objectives developed for the estuary, as discussed in Section 1.7. This CMP has 
been developed in accordance with Stages 1 to 4 of the five stage process for developing and implementing 
a CMP, as detailed in the Coastal Management Manual (OEH, 2018). The completed stages supporting this 
CMP include: 

• a Scoping Study; 

• several detailed studies to address knowledge gaps; 

• a risk assessment of threats and opportunities; and  

• the identification and evaluation of strategic responses to each of the key threats to the estuary. 

Tweed Shire Council (TSC) acknowledges and respects the Tweed Aboriginal community’s right to speak for 
its country and to care for its traditional country in accordance with its laws, customs and traditions and 
welcomes the Aboriginal people’s contribution to protecting, strengthening and enriching the heritage of all 
Australians within the wider community. Council acknowledges the Nganduwal and Minyungbal people of the 
Bundjalung nation, in particular the Goodjinburra, Tul-gi-gin and Moorung-moobah clans as being the 
Traditional Owners and Custodians of the land and water within the Tweed Shire boundaries (TSC, 2017b). 

1.1. The Study Area 

The Tweed River estuary is located between the towns of Tweed Heads and Murwillumbah on the NSW 
north coast, and wholly located within the Tweed Local Government Area (LGA). Tweed River is the 
northern-most river in NSW.  

The estuary runs approximately 35 km from the Bray Park Weir to its confluence with the ocean at Tweed 
Heads. The boundary of the Tweed River estuary CMP study area follows the topographical catchment for 
the Tweed River estuary as shown in Figure 8, with Bray Park Weir (Figure 10) at the present day upstream 
extent of the study area on the Tweed River. The study area also includes the Terranora Inlet and 
Ukerebagh Passage (Figure 9) and the Rous estuary, i.e. the tidal extent of the Rous River, downstream of 
Numinbah Road Bridge at Boat Harbour, to its confluence with the Tweed River at Tumbulgum (Figure 10). 
The study area encompasses the mapped Coastal Environment Area and Coastal Wetland and Littoral 
Rainforests Area under the State Environmental Planning Policy (Coastal Management ) 2018 (refer Section 
1.6) along with the adjacent coastal floodplain. 

The upper, non-tidal catchment areas of the Tweed and Oxley Rivers are not part of the primary study area, 
however activities or processes occurring in the catchment have been shown to affect the coastal hazards, 
ecosystem health, cultural heritage and/or community use of the main estuary.  

The study area also excludes the Cobaki and Terranora systems upstream of Boyds Bay Bridge. An existing 
Coastal Zone Management Plan (CZMP) is in place for the Cobaki Broadwater and Terranora Broadwater 
(AWC, 2010) and the sufficiency and validity of the CZMP is recognised by the Tweed Coast and Waterway 
Committee in appropriately managing these areas. The Cobaki and Terranora CZMP will be reviewed at its 
10 year anniversary in 2020, and if necessary, updated to bring it into line with the Coastal Management Act 
2018 and SEPP (Coastal Management) 2018.  A Scoping Study is currently being developed for the Tweed 
Coastline that will consider this area, as well as all other coastal areas of the Shire. 

The open coast of the Tweed Shire Local Government Area, from Duranbah Beach, Tweed Heads, to just 
south of Wooyung are also excluded from this CMP, other than where activities or processes occurring on 
the open coast have been shown to affect the coastal hazards, ecosystem health, cultural heritage and/or 
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community use of the main estuary (for example, the Tweed River Estuary Sand Bypassing Project, or 
oceanic processes affected tidal processes or erosion in the lower estuary). Council adopted the Kingscliff – 
Dreamtime Coastal Zone Management Plan for the coastal management of the Kingscliff-Dreamtime Beach 
embayment in May 2017.  
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Figure 8: Tweed River catchment, major waterways and study area for the Tweed River estuary CMP 
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Figure 9: The lower Tweed River estuary showing Terranora Inlet, Ukerebagh Passage (lower right of 
image) and Nature Reserve, and the ocean entrance at Tweed Heads  
Source: TSC (2003) 

 
Figure 10: The upper Tweed River estuary aerial view from Byangum across the floodplain to 
Tumbulgum showing Bray Park Weir, Murwillumbah and the Rous estuary (to left of image) 
Source: Google Earth Pro (2017) 
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1.2. Study Timeline 

Mandatory Requirement 2 of the Coastal Management Manual (OEH, 2018)  specifies that “A CMP is to 
consider a range of timeframes and planning horizons including immediate, 20 years, 50 years, 100 years 
and (if council considers it relevant based on expert advice) beyond.” 

Whilst this CMP provides a strategic plan for the ten year period from 2020 to 2029, it includes actions that 
will need to be commenced within this ten year timeframe (e.g. planning measures and design requirements) 
to mitigate and adapt to emerging and intensifying risks which are beyond the timeframe of the CMP.   

The risk assessment of threats and opportunities (refer Section 5.1 and Appendix M) undertaken in 
developing management actions considered potential future risks such as changing agricultural activities on 
the floodplain, expansion of urban and rural development, and water resource development (refer Appendix 
H). The following long term planning timeframes were considered for specific studies: 

• Barriers to migration of intertidal macrophytes with sea level rise - 2050 and 2100 planning 
timeframes in accordance with Council’s adopted sea level rise scenario for coastal planning 
purposes at the time of that assessment; and  

• Tidal inundation assessment (Appendix P) - present day, 2030, 2050, 2080 and 2120 for three sea 
level rise projections (RCP2.5, 6.0 and 8.5 respectively) outlined in CSIRO & BoM (2015) and both 
with and without upkeep of existing floodplain infrastructure).  

1.3. Structure of this Coastal Management Program 

The main body of this CMP describes the coastal management context, community values, issues and 
threats facing the Tweed River estuary, as well as the recommended management actions, their costs and 
timing. The main sections of the document are as follows: 

•  Section 1 - Introduction: describes the study area, the status of previous management actions, the 
coastal management process and the management context. 

• Section 2 - Community and Stakeholder Consultation: describes previous and current consultation 
activities and identifies community values. 

• Section 3 - Estuary Processes and Estuary Health Status: provides a summary of key estuary 
processes and estuary health status. 

• Section 4 - Threats: summarises the key issues and threats affecting the health of the estuary and 
presents a risk assessment to assist with prioritisation of responses. 

• Section 5 – Coastal Management Program Action Plan and Business Plan: discusses the potential 
range of management responses, the management strategy and the recommended CMP actions. 

Additional background information is provided in appendices which include detailed studies undertaken to 
inform and guide the development of the CMP: 

• Appendix A - Mandatory Requirements  

• Appendix B - Scoping Study 

• Appendix C - Status of Previous Related Management Plans and Programs 

• Appendix D - Literature Review (Hydrosphere Consulting, 2016a) 

• Appendix E - Community and Stakeholder Engagement Strategy (Hydrosphere Consulting, 2017c) 

• Appendix F - Community Values Study 

• Appendix G - Water Quality Assessment and Improvement Strategy (Hydrosphere Consulting, 
2017f) 
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• Appendix H – Assessing the Impacts of Future Catchment Development (Hydrosphere Consulting, 
2017a) 

• Appendix I - Coastal Hazards and Risk Identification and Assessment Report (Hydrosphere 
Consulting, 2017b) 

• Appendix J - Ecological Assessment (Hydrosphere Consulting, 2017d) 

• Appendix K - Recreational Use Study and Strategy (Hydrosphere Consulting, 2017e) 

• Appendix L - Key Management Issues and Threats 

• Appendix M - Risk Assessment 

• Appendix N - Links to the Objects of the Coastal Management Act 2016 and the Marine Estate 
Management Act 2014  Links to the Objects of the Coastal Management Act 2016 and the Marine 
Estate Management Act 2014  

• Appendix O – Links to the Marine Estate Threat and Risk Assessment and to the Marine Estate 
Management Strategy 

• Appendix P – Tweed Estuary Tidal Inundation Assessment (BMT WBM, 2019) 

• Appendix Q - Summary of Submissions received during Public Consultation of the Draft CMP 

This CMP also draws on technical information from previous studies and plans prepared for the 
management of the Tweed River estuary, in particular the Lower Tweed Estuary River Management Plan 
(PWD, 1991) and the Upper Tweed Estuary Management Plan (TRMPAC, 1996) as discussed below. 

1.4. Previous Estuary Management Programs 

1.4.1. The 1991 Lower Tweed Estuary River Management Plan and review 

The Lower Tweed Estuary River Management Plan (EMP) was prepared by Public Works in 1991. The study 
area of the Plan extends from the ocean entrance to Barneys Point Bridge and included the Cobaki and 
Terranora Broadwaters. The overall goal for management of the lower estuary in the 1991 EMP was:  

“…to sustain and enhance a healthy estuarine system” 

Management objectives were also developed to address the primary areas of concern: 

• Fishery - to preserve and enhance the river as a fish nursery and habitat area and thereby sustain 
and hopefully enhance current levels of productivity. 

• Ecology - to enhance the extent and value of habitat areas. 

• Visual Amenity - to preserve or improve the visual amenity of the river and its immediate surrounds. 

• Recreation - to encourage recreation in suitable areas including planning for future needs 

• Navigation - to maintain navigation channels. 

• Heritage - to ensure development proposals are cognisant of areas of archaeological significance. 

• Discharges - to minimise the adverse water quality impact of all point source and diffuse pollution 
loads. 

• Implementation - to maximise public involvement and establish an effective means of implementation 
and monitoring. 

The outcomes of the River Management Plan were based on a series of technical studies in the disciplines 
of ecology, influent impact, hydrodynamics, recreation, archaeology and visual assessment.  
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A variety of options (structural and non-structural measures) were compiled from the technical studies to 
address the above management objectives. The lower estuary was divided into eighteen areas which include 
the waterway and adjacent foreshore land. In each of these areas, specific consideration has been given to 
shoaling problems, visual amenity, habitat value, recreational potential and the impacts of urban runoff. 

1.4.2. Upper Tweed Estuary Management Plan (1996) 

The Upper Tweed Estuary Management Plan was prepared in 1996 by the Tweed River Management 
Advisory Committee. The study area of the Plan extends from Barneys Point Bridge to Bray Park Weir at 
Murwillumbah and includes the tidal extent of the Rous River. The objective for the Upper Tweed estuary 
EMP was: 

“…to provide an integrated programme of works and measures which will: 

•  identify, enhance and protect significant habitat areas; 

•  protect heritage areas; 

•  provide integrated waterway and foreshore recreational facilities; 

•  increase foreshore facilities for walking, fishing and picnicking; 

•  encourage boating activities; 

•  provide opportunities for ecology oriented recreations e.g. canoe trails and wetland boardwalks as 
well as the development of environmental awareness/education facilities; 

•  address river bank erosion in key areas 

•  improve water quality in the areas upstream of Stotts Is., particularly in the Rous River 

•  minimise acid soil impacts; and 

•  conserve the magnificent scenic qualities of the river.” 

A variety of options (structural and non-structural measures) were developed as part of the EMP to address 
the above management objectives. Management tasks were then proposed to address the primary 
management issues of pollution, siltation, recreation and ecology. 

1.4.3. Review of Tweed River Estuary Management Plans 

Reviews of the Tweed River EMPs were undertaken in 1997 (Lower River EMP only) and 2001 (both EMPs). 
The 1997 review provided a summary of actions undertaken by the Tweed River Committee in the Lower 
River 5 years after completion of the plan. It documents further actions required by the committee and 
included re-prioritisation of actions based on current conditions.  

The 2001 review addressed income and expenditure over the ten years and made suggestions about how 
future expenditure might best be directed. The review found that approximately $3 million had been 
expended on implementation over the ten years from 1991 to 2001 (CARE Engineering, 2001). A further 
$1.25 million was available for the 2001/2002 year and subsequent years. The NSW Treasury had 
contributed the majority of funds for the works with Council contribution estimated as just $320,000 in 
administration expenditure. At the time of the review, the majority of works had been directed to the area 
downstream of Barneys Point Bridge and this was attributed largely to the five year head start for the lower 
estuary EMP. Problems with implementation of the plan were identified with regard to Tonys Island, Fingal 
Wetlands and Cobaki Wetlands and Ukerebagh Passage. In these locations it was reported that little result 
had been achieved despite considerable effort. The review recommended no further significant project 
expenditure in these areas without written agreement from relevant parties to ensure outcomes could be 
realised. The review also provided broad recommendations and direction for future expenditure and future 
funding sources for estuary management. These included directing more effort to the upper estuary actions. 
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To assist in the development of this CMP, an assessment of the status of actions from both the 1991 and 
1996 EMPs was undertaken, as provided in Appendix C and Appendix D. 

1.5. Background to the Coastal Management Program  

In 2015/16 TSC received funding through the NSW Government Estuary Management Program to develop a 
new plan of management to capture changing views within the community as to how the estuary should be 
managed. 

This CMP for the Tweed River estuary aims to achieve integrated management of the estuaries, consistent 
with the principles of ecologically sustainable development, the aspirations of the community, and the 12 
high-level statutory objects of the Coastal Management Act, 2016. The CMP has been prepared in 
accordance with the Coastal Management Manual (OEH, 2018).  

This review has engaged the community and other stakeholders to determine the current priority issues and 
identify new management actions. This review was completed in consultation with the NSW Office of 
Environment and Heritage (OEH). The CMP recognises the achievements of previous Estuary Management 
Plans and identifies new management issues that have developed, with the overarching aim to update the 
plan as a current and ongoing management tool for the estuaries. 

The NSW Department of Planning and Environment, together with OEH, is currently developing a new 
coastal management framework for NSW. The Coastal Management State Environmental Planning Policy 
(SEPP) will establish a new, strategic land use planning framework for coastal management and support 
implementation of the management objectives set out in the Coastal Management Act, 2016. The Coastal 
Management Manual (OEH, 2018) provides guidance for developing a CMP and assists councils in 
addressing the requirements of the Coastal Management Act, 2016. The manual outlines the mandatory 
requirements and provides guidance on the preparation, development, adoption and content of a coastal 
management program. It includes a process for councils to follow when identifying and assessing the 
vulnerability of coastal environmental, social and economic values and evaluating management actions. It 
also contains guidance on the integration of a CMP into Council’s Integrated Planning and Reporting (IP&R) 
framework and land use planning. The manual outlines the five stage process for developing and 
implementing a CMP (Figure 11).  
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Figure 11: Five stage process for developing a coastal management program 
Source: OEH (2015) 

The five steps have been applied to this CMP as discussed below and shown in Figure 12: 

•  Stage 1: Scoping study – TSC and OEH provided a list of detailed studies and stakeholder 
engagement requirements as part of the project brief. A Literature and Information Review (Appendix 
D) and an audit of current management practices (Appendix C) also identified gaps in the current 
knowledge and management approaches to be addressed in the development of the CMP. At the 
request of OEH, a Scoping Study (Appendix B) was subsequently prepared drawing heavily on the 
aforementioned documents, and reviewed by OEH under the draft Coastal Management Manual 
(OEH, 2015) current at that time; 

•  Stage 2: Community and stakeholder consultation activities (summarised in Section 2), and detailed 
studies of estuary processes and health status (summarised in Section 3), vulnerabilities (Section 4 
and Appendix L) and potential management opportunities (Sections 5.4 and 5.5) are listed below: 

o A Community and Stakeholder Engagement Strategy (Appendix E) detailed the proposed 
agency/ stakeholder, method of consultation, timing and purpose of engagement  

o The Community Values Study (Appendix F) provides details of all activities undertaken as 
part of the initial community consultation phase of the CMP development. It documents the 
key findings of consultation including the identified community values of the estuary, the 
current concerns and issues facing the community and priorities for management. The 
resulting objectives developed for the CMP are discussed in Section 1.7. 

o The Water Quality Assessment and Water Quality Improvement Strategy (Appendix G) 
updates the analysis and interpretation of water quality data to provide: an assessment of 
compliance with water quality guidelines, an analysis of temporal and spatial trends in water 
quality, identification of the likely controlling processes (both natural and man-made), any 
major changes in water quality and discussion of the potential ecological implications and 
management considerations. This study identifies key processes, problems and threats to 
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water quality. A Water Quality Improvement Strategy was developed outlining management 
actions to address identified water quality issues to inform the CMP. 

o The Assessment of the Impact of Potential Future Catchment Development (Appendix H) 
includes proposed and/or potential levels of catchment development, land use change and 
major infrastructure construction and assessment of potential cumulative impacts of current 
and future proposals on estuary values. 

o The Coastal Hazards and Risk Identification and Assessment (Appendix I) assesses coastal 
hazards which may impact on public safety, property and built assets within the estuary, 
primarily through the processes of tidal inundation and erosion and associated factors such 
as dredging and sea level rise. 

o A targeted Ecological Assessment to develop an understanding of current ecological 
condition and resilience of the Tweed River estuary (Appendix J) including consideration of 
floodplain connectivity, assessment of riparian condition, seagrass condition and extent, 
water quality in agricultural drains and consideration of climate change impacts on estuarine 
vegetation migration. 

o A Recreational Use Study (Appendix K) which investigates the environmental impacts of 
recreational use, factors affecting demand, communities values, current use and conflicts, 
social and economic impacts, cultural significance, desired amenity, visual character and 
ecological aspirations, community priorities and preference for investment and management 
and support for various recreational activities. 

•  Stage 3: Response identification and evaluation – Strategic responses to the identified threats have 
been developed using a risk assessment methodology based on the Threat and Risk Assessment 
Framework for the NSW Marine Estate (Marine Estate Management Authority, 2015). The threats to 
the estuary values have been prioritised based on the risk (a combination of likelihood of a threat 
occurring and consequence of the threat) they pose to community values, so that management 
efforts can focus on addressing the most important issues. This is designed to assess the adequacy 
of current management approaches and alternative options for addressing priority threats and 
implement the most cost effective management actions to address the threats (refer Section 5.1); 

•  Stage 4: Preparing, exhibiting, finalising, certifying and adopting a CMP – A range of responses to 
the identified threats have been developed from the assessed level of risk and the timeframe and 
spatial extent of the threats. The proposed actions and strategic management approach is provided 
in Section 5. This draft CMP will be publicly exhibited as per the Community and Stakeholder 
Engagement Strategy (refer Appendix E) and Council will consider any feedback received prior to 
requesting certification by the Minister. As it is intended that the CMP will be submitted to the 
Minister for Environment for certification, the CMP has been developed according to the mandatory 
requirements of the Coastal Management Manual (OEH, 2018) (refer Appendix A). The CMP 
provides several strategy statements including: 

o The Implementation Strategy (Section 5.3.1). 

o The Recreational Use Strategy provided as a component of the Recreational Use Study 
(Appendix K) and summarised in Section 5.3.2. 

o The Water Quality Improvement Strategy provided as a component of the Water Quality 
Assessment (Appendix G) and summarised in Section 5.3.3.  

o The Dredging Strategy Statement (Section 5.3.4).  

•  Stage 5: Implementation, monitoring, evaluating and reporting - The proposed actions and strategic 
management approach for implementation of the CMP in alignment with Council’s IP&R Framework 
is provided in Section 5, along with Monitoring, Evaluation and Reporting requirements. 
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Figure 12: Development of the Tweed River estuary CMP  
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1.6. Coastal Management Areas 

The Coastal Management Act, 2016 re-defines the definition of the coastal zone from the former Coastal 
Protection Act, 1979 and describes four coastal management areas (CMAs) which have specific 
management objectives. These four areas are: 

• Coastal wetlands and littoral rainforests area - based on areas which display the characteristics of 
coastal wetlands or littoral rainforests previously protected under SEPP 26 and SEPP 14 (updated to 
account for natural changes in their boundaries and distribution) with the addition of a 100m 
proximity (buffer) area. Within the study area, this CMA includes numerous small areas of littoral 
rainforest primarily along the shores of Banora Point and the Fingal Peninsular as well as patches 
along the hillsides of Point Danger at the entrance. Significant areas of coastal wetlands occur within 
the estuary, primarily downstream of the Rous River confluence with the Tweed River as well as 
several small patches towards the upper limits of the estuary. 

• Coastal vulnerability area – land which is subject to current and future coastal hazards including 
beach erosion, shoreline recession, entrance instability, coastal inundation, tidal inundation, coastal 
cliff or slope instability and foreshore tidal erosion.  

• Coastal environment area - areas that are characterised by natural coastal features such as 
beaches, rock platforms, undeveloped headlands, coastal lakes and marine and estuarine waters. 
The area is based on the coastal zone as previously defined under the Coastal Protection Act 1979, 
with some modification to include land around coastal lakes. The area is made up of estuaries, 
beaches, dunes, coastal lakes and lagoons and undeveloped coastal headlands and rock platforms. 
The CMA is mapped to the extent of the tidal limit and landward to 500m within this study area. 
Within the study area, this CMA encompasses the entire Tweed River estuary and Rous River 
estuary but excludes some wetland areas (otherwise mapped as Coastal wetlands and littoral 
rainforest areas and their proximity area), primarily on the Chinderah-Kingscliff floodplain as well as 
several smaller wetland areas in the upper estuary. 

• The coastal use area - land adjacent to coastal waters, estuaries and coastal lakes and lagoons. 
Within the study area, this CMA extends 250 m landward from the estuary and sits within the coastal 
environment area. Similarly, some areas of wetlands are mapped separately. 

The coastal wetlands and littoral rainforests area, coastal environmental area and coastal use area including 
the respective proximity areas within the study area have been mapped as part of the CM SEPP, and are 
presented in Figure 13.  

CM SEPP mapping is currently not available for the coastal vulnerability area. The elements related to a 
potential coastal vulnerability area addressed in this CMP comprise those relevant to the estuary, i.e. estuary 
foreshore/bank erosion, tidal inundation and entrance instability. Bank erosion and tidal inundation (Appendix 
L - Key Management Issues and Threats) have been mapped as coastal hazards in this CMP. Entrance 
management is also discussed in Appendix L.  

This CMP has been developed to address threats and risks to the coastal management areas shown in 
Figure 13 and examines where current and future coastal hazards are expected to impact on the study area. 
The existing CM SEPP mapping is considered suitable for the management of the Tweed River Estuary and 
no changes to existing CMA mapping are proposed by this CMP. Further review of the suitability of the 
mapped coastal management area and consideration of inclusion of a coastal vulnerability area will be 
undertaken during the CMP implementation phase. 

Digital mapping of these CMA areas is also available for higher resolution viewing online at: 
http://webmap.environment.nsw.gov.au/PlanningHtml5Viewer/?viewer=SEPP_CoastalManagement 
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Figure 13 Coastal Management Areas within Tweed Shire and the CMP Study Area 
Source: Coastal SEPP Mapping (NSW DP&E, (2018); base data (NSC, 2018). 



TWEED SHIRE COUNCIL TWEED RIVER ESTUARY CMP 

 
 Page 14 

 

1.7. Vision and Coastal Management Objectives 

The purpose of a coastal management program is to set the long-term strategy for the coordinated 
management of land within the coastal zone with a focus on achieving the objects of the Coastal 
Management Act 2016 (refer Appendix N). 

The Tweed River estuary CMP provides a management framework to guide coastal management and 
planning for the Tweed River estuary, in response to the relevant objectives for each coastal management 
area from the Coastal Management Act, 2016 (Table 3). The CMP also focuses on the protection of specific 
local objectives (Table 3), based on the community values for the estuary.  

 

Table 3: Coastal Management Area objectives adopted from the Coastal Management Act, 2016 

Coastal 
Management Areas 

Coastal Management Area Objectives 

CMA1 – Coastal 
Wetlands and Littoral 
Rainforests1 

1. To protect coastal wetlands and littoral rainforests in their natural state, including their 
biological diversity and ecosystem integrity; 

2. To promote the rehabilitation and restoration of degraded coastal wetlands and littoral 
rainforests; 

3. To improve the resilience of coastal wetlands and littoral rainforests to the impacts of 
climate change, including opportunities for migration; 

4. To support the social and cultural values of coastal wetlands and littoral rainforests; and 

5. To promote the objectives of State policies and programs for wetlands or littoral rainforest 
management. 

CMA2 – Coastal 
Vulnerability Area 

6. Managing current and future risks from foreshore/bank erosion, coastal lake instability and 
tidal inundation;  

7. Maintaining public access, use and amenity of foreshores; 

8. Encourage land use that reduces exposure to coastal hazards over time; 

9. Avoiding adverse impacts on adjoining land, resources and assets; 

10. Maintaining essential infrastructure; and 

11. Improving the resilience of coastal communities. 

CMA 3 – Coastal 
Environment Area  

12. To protect and enhance the coastal environmental values and natural processes of the 
estuaries; 

13. To enhance natural character, scenic value, biological diversity and ecosystem integrity; 

14. To reduce threats to, and improve the resilience of the estuaries; 

15. To maintain and improve water quality and estuary health; 

16. To maintain the presence of natural features of foreshores; and 

17. To maintain and, where practicable, improve public access, amenity and use of estuary 
foreshores. 

CMA 4 – Coastal Use 
Area 

18. To support sustainable coastal economies and ecologically sustainable development; and 

19. To protect and enhance the scenic, social and cultural values of the study area through: 

• appropriate type, size and scale of development; 

• providing adequate public open space and associated public infrastructure; and 

• avoiding adverse impacts of development on cultural and built environment heritage. 
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1. Objectives also apply to the 'proximity area' surrounding the vegetated area, to ensure that development near the coastal wetlands 
and littoral rainforest considers downstream effects. 

The long term vision for the estuary, the community values for the estuary, and specific, local objectives 
relevant to those values are based on four main sources of information: 

• The values, threats and management priorities identified in the Community Values Study (Appendix 
F) incorporating the findings of the community surveys; 

• A Tweed Coast and Waterway Committee’s Vision Workshop “top of mind” exercise undertaken in 
May 2017;  

• The relevant management objectives set out in the Coastal Management Act 2016; and 

• The objectives of the TSC Community Strategic Plan 2011 - 2021. 

The long-term vision for the Tweed River estuary developed by the Tweed Coast and Waterways Committee 
(TCWC) is: 

 

The key values of the estuary held by the local community, along with locally specific objectives determined 
for those values are provided in Table 4. The alignment of these objectives with the objects of the Coastal 
Management Act 2016 and the objects of the Marine Estate Management Act 2014 is identified in Appendix 
N. 

The CMP incorporates management actions and strategies to support a diversity of uses into the future. 
Strategies have been developed to balance and manage uses so that they are compatible with the 
environmental, social and economic values of the estuary. Longer-term pressures such as climate change 
and sea level rise have been considered in the formulation of management actions to ensure resilience 
against future threats, and the conservation of the values of the estuary for future generations. 
 

  

Figure 14: Natural habitat of the Tweed River estuary, mid estuary and Ukerebagh Passage in the 
lower estuary

“The Tweed River estuary is a special place: 
 a healthy ecosystem supporting lifestyles, culture and productivity” 
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Table 4: Locally specific Tweed River Estuary management values and objectives 

Values of the CMP 
Study Area 

Locally Specific CMP Objectives for the Tweed River Estuary 

Environmental Values 

Natural habitats and 
biodiversity 

Protect, restore and enhance natural habitats and their connectivity, including littoral rainforests, 
coastal wetlands, river banks, riparian vegetation and fish habitat. Improve the capacity of the 
estuary to withstand and recover from intense weather events and adapt to future increases in 
tidal inundation, by allowing for migration of fringing habitats with sea level rise. 

Stable river banks Increase resilience of river banks to erosion. Stabilise eroding banks using techniques that 
increase habitat value and enhance amenity. Manage river bank erosion by bank rehabilitation 
and through encouraging compatible use of the waterway and riparian zone. 

Water quality Improve water quality by reducing the inflow of nutrients, acid runoff, sediments, faecal 
contamination, and treated effluent. Achieve greater compliance with Tweed River Flow 
Objectives and Water Quality Objectives and ensure that river water is clean and safe, and can 
support abundant native aquatic life and safe recreational uses. 

Social and Recreational Values 

Public access to and 
use of the river and 
foreshore 

Improve public access to the river and foreshore for both land and water based activities. 
Provide and maintain a diverse range of user appropriate, well connected and easily accessed 
open space and facilities. Reduce user conflicts. 

Coastal risk and 
adaption to climate 
change 

Identify coastal hazard risks and develop actions that increase the adaptive capacity of Council, 
the community and natural systems to the predicted impacts of climate change, including 
increased storm intensity and sea level rise.  

Recreational fishing Improve recreational fishing opportunities by protecting fish habitat, improving fish passage and 
increasing water quality. Enhance foreshore fishing opportunities and promote sustainable 
fishing practices. 

Scenic quality and 
amenity 

Protect and enhance the quality of views to and from waterways and foreshores through 
appropriate designs and measures to mitigate visual impacts of development and other uses.  

Education, 
engagement and 
public opinion 

Increase engagement with the community and other stakeholders to improve understanding of 
the river ecosystem, its condition, and key threats and benefits associated with appropriate use 
of the waterways. 

Aboriginal cultural 
heritage and practice 

Protect cultural sites and promote Aboriginal cultural values of the estuary through education 
and sustainable use of the estuary. 

Commercial Values 

Economic prosperity Protect and increase the economic prosperity and sustainability of industries supported by the 
estuary.  

Agricultural 
productivity 

Encourage and promote sustainable agricultural activities and enhance productivity through 
education, adoption of best management practices and adaption to social, economic and 
environmental changes. 
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Figure 15: Scenic quality of the Tweed River at sunset and in the early morning 

1.8. Management Context 

The Tweed River estuary catchment consists of many different land uses and a range of natural and 
modified landscapes. These include farming land, extractive industries, waste disposal facilities, coastal 
wetlands, National Parks and Reserves, Crown land, Council reserves, recreational areas, urban areas and 
rural-residential areas. The estuary is managed and regulated by the following organisations. 

1.8.1. Public Agencies 

• TSC is responsible for the management of public spaces, assets and facilities around the Tweed 
River estuary. The Tweed Local Environmental Plan (LEP) 2014 and LEP 2012 guide planning 
decisions within the LGA. Council is also responsible for the operation of the Tweed Shire water 
supply and sewerage systems, stormwater, roads, floodgates and other public assets and has a key 
role in managing the environment consistent with the principles of ecologically sustainable 
development. TSC manages the bed of the Oxley Cove and Anchorage Island Estate waterways as 
well as significant areas of Crown land along the estuary foreshores, managed as Community Land 
under the Local Government Act 1993. 

• The NSW Department of Industry – Lands and Water (Crown Lands Branch), hereafter, DoI - Crown 
Lands, is responsible for the sustainable management of the Crown land estate in accordance with 
the Crown Land Management Act 2016 which encompasses the dry land and the submerged land of 
the State’s waterways 5.5 km out to sea and includes the ocean floor, most coastal estuaries, many 
large riverbeds and some coastal wetlands. The majority of rock walls in the lower estuary are wholly 
or partially located on Crown land. Further information on land management arrangements in areas 
where management actions are proposed on Crown land is provided in Appendix I. DoI – Crown 
Lands also manages the Tweed Sand Bypass Project on behalf of the NSW and QLD Governments 
under specific legislation. 

Note that where CMP actions are considered or proposed in, on or adjacent to public land and 
boundaries are not already marked, boundaries of public land may need to be identified by survey. 

Where works or actions are proposed or to be implemented on Crown land, not under Council 
management, an appropriate authorisation from DoI Lands & Water will be required prior to the 
works commencing. Authorisations under the Crown Land Management Act 2016 will be particularly 
relevant where works or actions are proposed to be implemented on Crown land not under Council 
management. Authorisation may be provided by way of licence or potentially the appointment of 
Council as the reserve manager to streamline future management arrangements. This issue may be 
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relevant to a number of actions in the CMP. Note that adequate lead time (at least six months) is 
required for the Department to assess and issue authorisation (licence) works on Crown land. 

Whilst there are currently no native titles, native title claims, or indigenous land use agreements 
(ILUA’s) over part of the study area, where actions are proposed on Crown land, consideration of 
any Aboriginal Land Claims, at that time, lodged under the Aboriginal Land Rights Act 1983 (NSW) 
will need to be undertaken. Any works will need to be compliant with the Native Title Act 1993 (Cth). 

• The NSW Department of Primary Industries – Fisheries (DPI Fisheries) administers the Fisheries 
Management Act 1994 (FM Act). Under the FM Act, DPI Fisheries is responsible for ensuring that 
fish stocks are conserved and that there is “no net loss” of key fish habitats upon which they depend. 
DPI Fisheries achieves this through regulating recreational and commercial fishing, investigating fish 
kills, managing invasive species and native species, populations and communities listed as 
threatened under the Fisheries Management Act 1994 (FM Act) including mangroves, saltmarsh and 
seagrass which are listed as “threatened” and are protected on Public Water Land and the foreshore 
up to the Highest Astronomical Tide (HAT) level.  

• The Marine Estate Management Authority (MEMA) functions under the Marine Estate Management 
Act 2014  to advise the NSW Government on the management of the NSW Marine estate being the 
coastal waters of the State, estuaries, lakes and lagoons open to the sea, coastal wetlands and land 
subject to oceanic processes. MEMA brings together the heads of the four NSW Government 
agencies with key marine estate responsibilities (DPI Fisheries, OEH, Department of Planning and 
Environment, and Transport for NSW) and undertakes threat and risks assessments, develops 
management strategies, promotes collaboration between public authorities, and fosters consultation 
with the community. The CMP aims to partner with MEMA on relevant actions and to seek funding 
where relevant, and as it becomes available over the life of the 10 year CMP.  

• NSW Roads and Maritime Services (RMS) and Transport for NSW manage boating, navigation 
infrastructure, oil spill and vessel based pollution; and the Pacific Highway and associated 
infrastructure which crosses the lower estuary at Banora Point. 

• The North Coast Local Land Services (LLS) (formerly Catchment Management Authority) plays a 
key role in the management of catchment activities and natural resources relevant to the Tweed 
River estuary and surrounding lands. 

• OEH works closely with local councils and communities to reduce threats from flooding and coastal 
storms and ensure that people in NSW are well informed about these risks and better equipped to 
adapt to climate change. OEH also works with local councils and communities to maintain or 
improve the health of estuaries. 

• The NSW Environment Protection Authority (EPA) licenses and regulates the operation of industrial 
premises including: 

o Wastewater treatment plants at Banora Point, Tumbulgum and Murwillumbah;  

o Condong Sugar Mill;  

o Commercial sand extraction in the upper estuary;  

o Stotts Creek Resource Recovery Centre; and  

o Quarries at Environ Road, Harrys Road, Dulguigan, and Stotts Creek.  

• The National Parks and Wildlife Service (NPWS) manages the Ukerebagh Nature Reserve, Tweed 
Heads Historic Site, Stotts Island Nature Reserve, Mount Nullum Nature Reserve and Mooball 
National Park. 

• The NSW Office of Water is responsible for managing access to surface and groundwater in 
accordance with the Water Sharing Plan Tweed River Area Unregulated and Alluvial Water Sources. 

http://www.environment.nsw.gov.au/floodplains/FloodRiskNSW.htm
http://www.environment.nsw.gov.au/coasts/
http://www.environment.nsw.gov.au/coasts/
http://www.environment.nsw.gov.au/estuaries/
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1.8.2. Community Stakeholders 

Many community and business organisations have a role in the management of the catchment including: 

• The Tweed Coast and Waterways Committee (TCWC) - formerly the Tweed Entrance Community 
Liaison Committee established by Council in 1989, the Tweed River Management Plan Advisory 
Committee, and the Tweed River Committee (TRC). The TCWC is a stakeholder based advisory 
committee consisting of Council, government agency, community and industry representatives. The 
committee is the peak strategic-level advisory committee to TSC regarding ecological health, coastal 
hazard risk and recreational use of the Tweed coast and waterways. The TCWC’s role is to advise 
Council on the preparation and implementation of long-term, strategic-level coast and estuary 
management plans and works, including this CMP.  

• The Tweed Byron Local Aboriginal Land Council (TBLALC) manages Aboriginal heritage interests in 
the Tweed and owns a large part of the Fingal Peninsula in the lower estuary. 

• The Tweed Aboriginal Advisory Committee (AAC) is the peak advisor to Council on Aboriginal 
matters. The primary objective of the AAC is to provide advice to Council in order to encourage and 
facilitate the development of the Tweed Aboriginal and Torres Strait Islander Community in the 
Tweed Shire. 

• The Tweed Cane Growers Association includes members of the cane industry in the Tweed Valley. 

• The Gold Coast Airport, although situated outside of the study area, part the airport is located within 
the upper catchment of the Tweed River estuary. The airport is managed by the private company 
Gold Coast Airport Pty Ltd. It is situated on Commonwealth land and governed primarily by Federal 
legislation. 

• Tweed Landcare is a community based organisation which has been active in weed management 
and revegetation activities on private land within the catchment. 

1.8.3. Prior and Ongoing Investigations, Policy and Projects 

Management programs prepared by TSC, government agencies, statutory bodies and community groups 
(Section 5.4.1) are being implemented in parallel with the preparation of this CMP, in particular, the Marine 
Estate Management Strategy 2018 – 2028 (MEMA, 2017) (Section 5.4.3). Many of these initiatives are 
related to the management of the Tweed River estuary, foreshore areas and catchment. As there are many 
organisations responsible for land use management in the study area, effective coordination is required to 
address management issues. This CMP complements and informs existing and proposed plans of 
management. 

Since the 1991 and 1996 EMPs were prepared, TSC has progressively implemented many of the 
management actions in those plans, whilst other recommended actions have either been low priority or 
subject to changing circumstances and legislative requirements.  

In addition to the EMPs produced in 1991 and 1996, a range of other initiatives are directly relevant to the 
management of the Tweed River estuary including management plans and strategies addressing boating 
and navigation, bank erosion, foreshore structures, sewerage and stormwater, water quality, vegetation, 
sustainable agriculture and scenic landscapes. These initiatives include: 

• Recreational Management Plan for the Upper Tweed Estuary (Centre for Coastal Management UNE, 
1992); 

• A Spatially Intensive Approach to Water Quality Monitoring in the Rous River Catchment (Eyre and 
Pepperell, 1997); 

• Tweed River Estuary Bank Management Plan (PBP, 1998); 

• Sustainable Land Management of Coastal Floodplains-Tweed River (Riches and Huegill, 2001); 
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• Tweed Vegetation Management Strategy (Ecograph, 2004); 

• Reducing the Impact of Road Crossings on Aquatic Habitat - Tweed Shire (Department of Primary 
Industries, 2005a); 

• Tweed Coast Regional Crown Reserve Plan of Management (Land and Property Management 
Authority, 2005);  

• Tweed Estuary Boating Plan 2006-2010 (NSW Maritime, 2006); 

• Tweed River Domestic Structures Strategy (DoL et al., 2008) (see below); 

• Bringing Back the Fish – Improving fish passage and aquatic habitat in coastal NSW (DPI Fisheries, 
2009); 

• Tweed River Murwillumbah Reach Bank Enhancement Master Plan (TSC, 2008b); 

• Tweed River Estuary Recreational Boating Facilities Study (Patterson Britton and Partners, 2008); 

• Review of Water Quality in the Tweed Estuary 2007-2011 (ABER, 2012); 

• Tweed Valley Floodplain Risk Management Study (BMT WBM, 2014); 

• Tweed River Bank Erosion Management Plan (TSC, 2014); 

• Regional Boating Plan Tweed – Clarence Valley Region (Transport for NSW, 2015); 

• Tweed Urban Stormwater Quality Management Plan (AWC and Design Flow, 2016); 

• Tweed Sustainable Agriculture Strategy (TSC, 2016); and 

• Tweed Scenic Landscape Strategy (under development). 

The Tweed River Domestic Structures Strategy in particular was developed by the Department of Lands 
(now DoI – Crown Lands) in conjunction with Tweed Shire Council, DPI Fisheries, and the Department of 
Water and Energy (now DoI – Water). The Strategy provides a consistent and strategic approach for 
domestic foreshore infrastructure development on Crown land including domestic works on the riverbank and 
below mean high water mark. The Strategy is the first of its kind in NSW and provides a whole of estuary 
approach to foreshore management. The Strategy is being used by MEMA as a pilot strategy for the 
development of an additional eight strategies for rivers in northern NSW under the Marine Estate 
Management Strategy. Further information about the Tweed River Domestic Structures Strategy is provided 
in Appendix C. 

A further two key actions from the Marine Estate Management Strategy are proposed for Tweed floodplain 
and estuary: 

• MEM Strategy Action 2.4.2, i.e. better alignment of existing government policy and resourcing for 
floodplain and drainage management through data collection and the development of strategic, 
evidence based drainage management plans that will streamline and better integrate the existing 
regulatory framework. The Tweed floodplain is one of eight large coastal floodplains for which MEMA 
will develop drainage management plans as part of the MEM Strategy (DPI Fisheries, 2019).; and 

• MEM Strategy Actions 2.3.2, i.e. development of marine vegetation management plans that 
maximise resilience, accommodate sea level rise, address key threats (clearing and drainage, cattle 
grazing, four-wheel driving on saltmarsh), facilitate rehabilitation opportunities, and reduce red tape 
for low impact works. The Tweed is one of two locations in which estuary-wide strategies are 
proposed. 

An assessment of the status of actions from both the 1991 and 1996 EMPs and the above listed initiatives is 
provided in Appendix C. Actions that were noted as complete or no longer required in these reviews have not 
been included in the audit. Actions relating to management of the Cobaki and Terranora Broadwater have 
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also been excluded, as they are outside of the study area for the CMP, having been dealt with in the Cobaki 
and Terranora Broadwater CZMP (AWC, 2010).  
 

1.8.4. Integration with Council’s Integrated Planning and Reporting 
Framework 

The Coastal Management Act 2016 requires local councils to embed coastal management within the 
Integrated Planning and Reporting (IP&R) framework established in the Local Government Act 1993. This 
approach will ensure that coastal management needs inform, and are informed by, Councils’ overall service 
delivery, financial and asset management planning responsibilities 

The IP&R framework is the main mechanism by which councils comprehensively plan for, and report on, 
their asset management and service delivery responsibilities within a local government area. This will include 
performance auditing powers to ensure that programs are appropriately implemented. This means that 
coastal management programs and identified coastal management activities are aligned with broader 
community strategic plans, reflect community priorities, and are feasible, financially viable and able to be 
resourced. 

Council is currently working within a ten year Community Strategic Plan, 2017 – 2027 which sits above all 
other Council plans and policies in the planning hierarchy. The CSP identifies long term priorities, outcomes 
and aspirations for the future of the community and the local government area. Council uses this document 
to guide and inform their decision making and planning for at least the next ten years. 

The Delivery Program (four year cycle) and Operational Plan (one year cycle) describe what parts of the 
CSP the Council is responsible for and identifies all key activities to be undertaken by Council during their 
elected term, and which year the activities are to be undertaken. The Delivery Program and Operational Plan 
are updated on a frequent (typically yearly) basis allowing for incorporation of management actions as 
required and as opportunities (e.g. funding availability) or emerging risks arise.  

Councils Community Strategic Plan and Deliver Plan can be accessed from Councils website at the following 
link: https://www.tweed.nsw.gov.au/IPRF 

Council is currently implementing the 2017-2021 four year Delivery Plan, and this is the Delivery Plan Cycle 
within which the CMP will be certified and commenced. 

The majority of CMP actions (refer Section 5.4.4) identified as being led by Council fall within the Natural 
Resource Management Service Stream of the 2017 – 2021 Delivery Plan.  Council’s key services that will 
deliver CMP actions are, with enumeration as per the Delivery Plan: 

1.1.3 Coastal management; 

1.1.4 Environmental sustainability; 

1.1.5 Sustainable agriculture; 

1.1.6 Waterways and catchment management; 

1.2.1 Floodplain management; 

1.4.1  Strategic landuse planning; and 

3.1.10 Pest management. 
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2. COMMUNITY AND STAKEHOLDER CONSULTATION 

TSC is committed to open and transparent communication with the public and government agencies in order 
to ensure that the community’s views are appropriately reflected in strategic planning for the Shire. 
Community and stakeholder consultation is also a key component of the CMP development process and was 
guided by a project specific communications plan and stakeholder engagement strategy (Appendix E) 
developed in consultation with TSC. The Community Values Study (Appendix F) provides details of all 
activities undertaken from August to December 2016 as part of the initial community consultation phase of 
the CMP. Key findings of consultation include community values of the estuary, the current concerns and 
issues and the community’s relative priorities for river management.  

Consultation activities included the Tweed River Survey - a community phone survey and parallel ‘opt-in’ 
online/paper-based survey as well as targeted stakeholder consultation with key stakeholder groups and 
government agencies. Consultation was undertaken with: 

• Community stakeholders: 

o The local Aboriginal community via the Aboriginal Advisory Committee and TBLALC. 

o Commercial and recreational fishermen, oyster farmers and seafood wholesalers. 

o Power boat users (Tweed River Ski Club, Tweed River Users Inc.), commercial boaters and 
river vessel operators (DoI – Crown Lands, Tweed River Users Group, house boat hire and 
cruise operators), and recreational boaters (including local rowing clubs). 

o Cane industry representatives (Sunshine Sugar, cane farmers). 

o Environmental groups (Tweed Landcare, Caldera Environment Centre, Birdlife Northern 
Rivers). 

o Destination Tweed (tourism). 

• Government stakeholders:  

o Council – Councillors and Council staff. 

o NSW OEH (National Parks, Shorebirds, Cultural Heritage). 

o NSW DPI (Fisheries). 

o NSW DoI – Crown Lands (Coastal Infrastructure; Reserves and Land Management including 
the Tweed River Entrance Sand Bypass Project and dredging). 

o RMS (Boating). 

o LLS (catchment management). 

o Marine Rescue. 

o Local Members of Parliament. 

A project webpage was used to provide information, link to the on-line survey, and allow community to 
provide feedback and information to the project team. Follow-up discussions with the relevant stakeholders 
were undertaken as necessary and are ongoing. The project is also being overseen by Council’s Tweed 
Coast and Waterways Committee, an established advisory body comprised of community stakeholder 
groups and State Government Agency representatives. 

The Tweed River estuary and the development of the CMP has generated a significant amount of community 
interest with a high number of webpage visits as well as direct correspondence to TSC staff and the project 
team and articles appearing in the local newspapers. The Tweed River Survey received a huge response 
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with a random sample of 405 residents providing input through a telephone survey, 814 respondents 
completing the online version, and an additional 44 respondents completing printed copies. 

Results of the phone survey (i.e. random sampling of the total population) can be considered to generally 
reflect the views and behaviour of the wider community with a small margin of error whereas the non-
random, i.e. “opt-in” nature of the online and paper based surveys still provide an important snapshot of the 
views of active and regular river users (Jetty Research, 2017). “By and large, beliefs and attitudes 
represented by the online respondents were relatively similar to those of the "general population" telephone 
sample. In particular, there was next to no difference in the proportions considering particular types of river 
use as acceptable” (Jetty Research, 2017).  

2.1. Government Agency Feedback 

Feedback from key government agencies involved in the CMP development included: 

• DPI Fisheries provided guidance on fishery and habitat management. The CMP will need to detail 
any potential impacts on marine vegetation resulting from proposed management measures and 
approvals under the Fisheries Management Act are likely to be required. 

• OEH provided guidance on the NSW coastal management reforms and in particular the new Coastal 
Management SEPP and associated mapping and requirements of the CMP under current state 
government requirements. 

• RMS provided information regarding boating regulation and enforcement and the status of boating 
management planning in the Tweed.  

• DoI – Crown Lands. The project team will need to liaise with DoI – Crown Lands regarding any 
proposed CMP management measures on Crown land and determine any approvals likely to be 
required. 

2.2. Community Values 

Key community values are discussed below and a snapshot of these is depicted in Figure 16:  

• The Tweed River estuary is valued for its scenic beauty (Figure 17), biodiversity and ecological 
attributes, fisheries resources, recreational and sporting opportunities, conveyance of flood waters, 
drainage of the floodplain, agricultural uses and past and present Aboriginal cultural heritage values 
and traditional practices including cultural fishing. 

• The ecological health of the river underpins everything else and supports the various uses and 
values enjoyed by the community. 

• The river is generally considered to be healthy.  

• This natural setting provides an important recreational opportunity and there is general support for a 
wide range of passive and active, water and shore-based pursuits. 

• Some activities are identified as less acceptable uses than others. For example, commercial fishing 
is ranked as having low acceptability and this is likely due to perceived conflict with highly popular 
recreational fishing and widely held concern about declining fish stocks due to overfishing. Similarly 
jet ski use was also considered less acceptable due to potential for conflicts with other users and the 
amenity of the waterway. Generally there is high acceptance for passive water-based recreation, 
river tours and motorised boating. Water skiing and wakeboarding were also considered acceptable 
uses by the majority of the community, although at lesser rates. 
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Figure 16: Community thoughts and ideas on estuary values  
Source: Hydrosphere Consulting (2017c) – refer Appendix F. 

 

 

Figure 17: Tweed River scenic views looking upstream towards Murwillumbah with Mt Wollumbin in 
the upper catchment  
Source: TSC (2016) 

• Both motorised boating and passive recreational uses such as canoeing and kayaking are popular 
pursuits on the river, and they are not always compatible (e.g. motorised boating with or without 
towing can generate noise and wake and passive craft users generally desire calm quiet conditions 
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to enjoy natural surroundings). A key management challenge will be to equitably provide for 
competing uses.  

 

2.3. Direct Community Feedback Regarding Management Concerns 

Despite the majority of people believing the river is healthy, there are concerns about a number of issues 
that need to be managed to ensure the health and amenity of the river into the future. Issued raised during 
direct feedback from key stakeholder groups and the broader community via the project webpage, email, 
letters, phone calls or discussions included:  

• the need for good water quality;  

• concern about wastewater discharges;  

• pollution from construction phase of development; 

• stormwater and Gold Coast Airport contamination;  

• acid sulfate soils (ASS);  

• the increasing risk of flooding and sea level rise;  

• sedimentation affecting drainage of the floodplain and boat passage;  

• lack of foreshore vegetation;  

• bank erosion;  

• bank erosion and controls impacting Aboriginal sites (e.g. middens);  

• the spread of rock walls for erosion protection;  

• specific types of boat wake-generating activities contributing to bank erosion;  

• litter and flood debris;  

• on-river re-fuelling;  

• reduced fish stocks;  

• threats to shorebirds;  

• environmental impacts of commercial yabbie pumping tours; 

• siltation/sand build up;  

• the need for assessment of the impacts of dredging;  

• dangers posed by speeding boats;  

• houseboats staying for extended periods;  

• illegal boat mooring;  

• difficulty accessing public foreshores and the river for recreation; and  

• recreational use conflicts. 

2.4. Management Priorities 

Management priorities raised by the community matched the main issues perceived by the community as 
listed below and depicted in Figure 18: 

• Protection of the natural features of the waterway, addressing bank erosion and ensuring good water 
quality. 
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• Ensuring that usage of the waterway is able to be enjoyed without conflict by ensuring better policing 
of boating rules (e.g. speed limits and restricted areas), reducing anti-social behaviour (e.g. 
disregard for other river users, verbal abuse and excessive alcohol consumption), and exploring 
options to better manage competing uses. 

• A preference for use of more eco-friendly and aesthetically pleasing options for erosion protection 
over the continued construction of rock walls. 

• Improving public accessibility to the waterway (including disabled access), improving facilities, 
planning for sea level rise and undertaking dredging for navigational safety and water exchange. 

 

Figure 18 Community thoughts and ideas on management actions  
Source: Hydrosphere Consulting (2017c) – refer Appendix F. 

In terms of future management there were a range of ideas and considerations put forward by the 
community and stakeholders including: 

• annual reporting of water quality to the community;  

• removing wastewater discharge from the river;  

• improved boating access and recreational fishing;  

• creation of more estuary beaches for boating and swimming access;  

• dredging to improve drainage of the floodplain, boating passage and flushing/water quality;  

• investigate and use alternative options to rock walls for erosion control;  

• support for the oyster growing industry;  
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• habitat improvements;  

• riparian restoration;  

• involvement of Aboriginal community in implementation of on-ground actions;  

• raising the profile of Aboriginal history, values and cultural practices associated with the river;  

• education programs including school-based education;  

• shorebird management actions;  

• improved conditions for passive recreational uses;  

• investigate zoning for different recreational uses;  

• more education and better enforcement of boating rules; and  

• a proposal for an off-river water sports complex for power-boating activities (tow sports). 
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3. ESTUARY PROCESSES AND ESTUARY HEALTH STATUS 

3.1. Study Area Characteristics and Key Estuary Processes  

The characteristics of the study area, key estuary processes and ecosystem health indicators are described 
in detail in the 1991 and 1996 EMPs and summarised in the Literature Review (Appendix D). Recent 
information is provided in the detailed studies undertaken for the CMP as (Appendix E to Appendix K and 
Appendix P). The key threats are further described in Section 4 and Appendix L. 

3.1.1. Estuary Processes 

The Tweed River estuary is a mature, wave dominated barrier estuary with a permanently open, trained 
entrance. The key physical characteristics of the Tweed River estuary are outlined in Table 5. 

Table 5: Key characteristics of the Tweed River estuary 

Characteristic Data Notes 

Study area 195 km2 Refer Figure 8 

Upper catchment area  767 km2 Refer Figure 8 

Estuary area 22.7 km2 Includes areas mapped as open water, mangrove and saltmarsh areas. 

Estuary volume  56,954 ML Based on areas at 0.6 m AHD (Roper et al., 2011) 

Average depth 2.6 m 
Estimated by dividing the total volume at 0.6 m AHD by the total surface 
area of the estuary including mangrove areas but excluding saltmarsh 
(Roper et al., 2011) 

The dominant coastal processes involve a northward longshore drift of sand along Letitia Spit towards the 
southern breakwater at the Tweed River entrance. Historically, sand has accumulated on Letitia Spit as well 
as continuing to deposit on the entrance bar. The Tweed River Entrance Sand Bypassing Project (TRESBP), 
managed by DoI – Crown Lands has been in operation since 2001 and seeks to maintain the natural flow of 
sand northwards, whilst maintaining a navigable entrance channel. As part of the TRESBP, sand is either 
pumped from the Letitia Spit Jetty to Duranbah and southern Gold Coast beaches. The pumping jetty does 
not intercept all northward-bound sand, and hence there is continued deposition on the bar, natural bypass 
of the bar as well as marine sediment infeed to the estuary which leads to shoaling in the lower estuary. The 
condition of the lower estuary marine shoals is dependent on the relative balance of the ingress of marine 
sands through the entrance and the scouring potential of freshwater discharges from flood events.  

The tide propagates to the upper extent of the study area, i.e. to Bray Park Weir on the Tweed River which 
truncates the estuary which did previously extend to at least Byangum based on Parish Maps (DPI Fisheries, 
2019), and to approximately 1.4km upstream of Boat Harbour Bridge on the Rous estuary. However, the 
most rapid attenuation occurs within the first 2-4 km of the river mouth and salinity in the upper reaches is 
greatly influenced by freshwater flows which are more frequent in the warmer months.  

Tidal overtopping of the Bray Park Weir occurs during certain combinations of climatic events, and has been 
known to cause salt water ingress to potable freshwater supply. Flood behaviour is dependent on the nature 
of rainfall events located in different parts of the catchment, but generally flood depths are higher in the 
upper estuary and become less influential in the lower estuary and the entrance.  

The major in-stream structures that impact on flows in the Tweed River system are Clarrie Hall Dam (16,000 
ML) and the Bray Park Weir (approx. 520 ML). Extraction (primarily for town water supply but also for stock 
and irrigation purposes) occurs from the Bray Park Weir pool which is supplied by both the Tweed and Oxley 
Rivers and is topped up by releases from Clarrie Hall Dam. Both Council and private landholders own and 
manage significant drainage and floodplain infrastructure across the floodplain. 
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A previous study of water quality in the Tweed River estuary (ABER, 2012) divided the waterway into five 
functional zones based on morphology, sediment type, hydrodynamics, salinity regime and water residence 
times. Whilst the boundaries of each zone can vary considerably with seasonal changes in freshwater 
inflows, the broad functional zones as described below and depicted in Figure 19 are used throughout the 
CMP to divide the study area: 

• Lower estuary – from the ocean entrance to Shallow Bay, upstream of Fingal Head (and for the 
purpose of the CMP study, with within the Terranora Inlet downstream of Barneys Point Bridge). 

• Transition zone– from Shallow Bay/Tonys Island up to and including the Tweed Broadwater. 

• Middle estuary – from the Tweed Broadwater to the village of Condong. 

• Upper estuary – from Condong to Bray Park Weir. 

• Rous estuary – the tidal extent of the Rous River from the confluence with the Tweed River at 
Tumbulgum to Numinbah Road bridge at Boat Harbour. 

The Tweed River floodplain has been extensively modified through draining and levelling, construction of 
floodgates, levees and roads, and the removal of most native vegetation, primarily for agricultural production. 
The predominant land uses comprise cropping for sugarcane production and grazing in the middle and upper 
estuary and on the Rous estuary. Major urban areas are located in the lower estuary (Tweed Heads, Tweed 
Heads South, Fingal), transition zone (Banora Point, Chinderah), and in the upper estuary (Murwillumbah). 
These areas are serviced by wastewater treatment plants (WWTPs) which discharge to the estuary at 
Murwillumbah, Tumbulgum and Kingscliff contributing to the nutrient loading of the estuary. 

Much of the floodplain has a high probability of occurrence of ASS. There is a significant history of 
disturbance of ASS (primarily through clearing and draining for sugarcane farming), identification of ASS 
areas and impacts, and remediation of ASS priority areas and changes to farming practices with substantial 
improvements to soil health and water quality observed over the past twenty years. 

Over 50% of the riparian vegetation on the estuary banks is considered highly or very highly disturbed, 
particularly in the Rous estuary and upper estuary where there are large lengths of minimal riparian 
vegetation, predominately exotic vegetation, and actively eroding banks. Bank erosion occurs as a result of 
both natural (flooding, wind waves, long term river meandering) and anthropogenic (riparian vegetation 
removal, stock access, boat wake, informal recreational access points) causes. Significant sections of the 
lower estuary and the transition zone are lined with protective infrastructure (e.g. rock walls) which 
historically made little accommodation for riparian or estuarine vegetation establishment, and the associated 
features of aquatic habitat. 

Together, the influence of agriculture and urban development has resulted in increased nutrient and 
sediment runoff, faecal contamination of waterways, and ASS impacts impacting on water quality and the 
environmental processes within the estuary. 

The extensive hydraulic modification of the floodplain (e.g. drainage, levelling and installation of levees and 
floodgates) has resulted in a significant reduction of its natural connectivity with the estuary. The removal of 
the majority of coastal lowland vegetation and fish habitat such as former low lying back-swamps, has 
compounded the hydraulic impacts. The modified floodplain is less ecologically diverse, has less available 
habitat, and is less resilient to external pressures such as climate change. In the past two decades projects 
have been undertaken to re-establish hydrological connectivity and reduce impacts from historic drainage, 
including the modification of floodgate operating procedures, the installation of fish-gates in some floodgates, 
and the increased uptake of best practice management of farms. 
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Figure 19: Tweed River functional zone boundaries as defined by ABER (2012) within the CMP study area 
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3.1.2. Flora and Fauna 

Riparian vegetation and terrestrial remnant vegetation in the surrounding catchment, whilst patchy and 
fragmented, does provide significant habitat for a range of species. Protected vegetation communities 
include two small areas of SEPP 26 Littoral Rainforest in the lower estuary within the Coolangatta Tweed 
Heads Golf Club and opposite at Fingal Head. Several conservation areas are located within the study area, 
comprising ~15% of the LGA. Those conservation areas located adjacent to the Tweed River include Stotts 
Island Nature Reserve, Tweed Heads Historic Site and Ukerebagh Nature Reserve. A large number of 
Declared Noxious and Serious Environmental Weeds have been recorded in the study area, particularly in 
riparian areas, forest edges and bushland regrowth areas.  

The Tweed River estuary has evolved into a diversity of habitats for a wide variety of flora and fauna. 
Important estuarine habitats include areas of seagrass and saltmarsh which are typically found downstream 
of Dodds Island, and mangroves which occur up to and within the lower Rous River estuary (Figure 20). A 
large majority of these areas are classified as ‘Key Fish Habitat’ under the Fisheries Management Act 1994 
and are mapped as Coastal Wetlands under the Coastal Management SEPP. Estuarine macrophyte 
communities are essential nursery grounds for many fish and crustaceans. Coastal saltmarsh in particular is 
listed as a threatened ecological community under the Biodiversity Conservation Act 2016 and is an 
important fish habitat with a very valuable role in fish and prawn production. In a recent study on the 
economic value of fisheries harvest supported by saltmarsh and mangrove productivity in the Clarence and 
Hunter regions (Taylor et al., 2018), it was identified that saltmarsh habitat provided a significantly higher 
economic benefit to the fisheries harvest than mangrove habitat in both estuaries and by more than 8 times 
in the Clarence River. Saltmarsh and mangroves act as a buffer and filtration system for sediment and 
nutrients entering the estuary from the terrestrial environment (Russel, 2005), whereas seagrass plays a 
major role in sediment accumulation (Short et al., 2007). Together, estuarine macrophytes significantly 
influence overall estuarine health. A significant decline in seagrass distribution has occurred since the 1930’s 
with large scale losses associated with major dredging and reclamation projects. Recent changes in 
seagrass distribution were not uniform across the estuary with increases identified in some channel areas, 
and declines notes in some inlets and bays. Seagrass was noted to be impacted by physical damage (e.g. 
trampling and propeller damage), undercutting and sedimentation. 

Oyster reefs are another important and distinctive estuarine habitat though within the study area, their 
presence is limited to colonisation on rock walls and pylons in the lower estuary. Two remnant Leaf Oyster 
reefs and several commercial oyster leases are located in the Terranora and Cobaki Broadwater systems 
upstream of Boyds Bay Bridge, i.e. outside of the study area of this CMP. 

The study area encompasses approximately 15.3 km² of environmental conservation areas protected under 
the NSW National Parks and Wildlife Act 1974 (NPWS Act) including Tweed Heads Historic Site and 
Ukerebagh Nature Reserve in the lower estuary, Stotts Island Nature Reserve in the mid-estuary and 
Mooball National Park and Mount Nullum Nature Reserve in the upper catchment of the estuary. Stotts 
Island is considered a significant natural resource as it comprises the largest stand of lowland sub-tropical 
rainforest in NSW, an intact reminder of the once vast forests that grew on the flats. The island is critical 
habitat for the largest remaining population of the endangered Mitchell’s rainforest snail (Thersites 
mitchellae) (NPWS, 2001). 
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Figure 20: Mangrove habitat in Ukerebagh Nature Reserve, left; Zostera spp. seagrass exposed at 
low tide in the Ukerebagh Passage, right 

A number of other threatened fauna species are known to use the Tweed River estuary. The estuary has 
been classified as priority habitat for threatened migratory shorebirds including Terek Sandpiper, Beach 
Stone Curlew, and nesting Australian Pied Oystercatcher. Important roost sites for migratory birds and 
waders have been identified at Kerosene Inlet, Tonys Island and South Beach, Letitia Spit (the latter being 
outside of the study area). Two iconic species of raptors which are vulnerable to human pressures are 
known to inhabit the estuary, i.e. the Eastern Osprey, and the White-bellied Sea-Eagle, along with the 
Brahminy Kite. Several species of dolphin inhabit or use the estuary including resident populations of Indo-
Pacific Bottlenose Dolphin as well as the Australian humpback dolphin, the Common Bottlenose Dolphin and 
the migratory Indo-Pacific Humpback Dolphin. Marine turtles of endangered/vulnerable status that have been 
recorded or are likely to occur with the estuary include the Loggerhead Turtle, Leatherback Turtle, Green 
Turtle, Flatback Turtle and Hawksbill Turtle. Estuarine fish species of conservation concern known to or likely 
to inhabit the estuary include the threatened Grey Nurse Shark, Green Sawfish, and vulnerable Black 
Rockcod (DPI, 2006). In addition, a nomination to list White’s Seahorse (Hippocampus whitei) which is 
known to occur in the Tweed River is currently being considered by the NSW Fisheries Threatened Species 
Scientific Committee (DPI Fisheries, 2019). Whilst not threatened, several species of fish are classified as 
either “over fished” or “Growth Overfished” requiring continued monitoring and management through 
Fisheries Management Plans. 

Mosquitos and sand-flies are two organisms that utilise the Tweed River estuary intertidal areas for breeding 
and which have a significant impact on human health and Council operations. Council implements control 
programs for these species in a number of locations. Hydrological modification of the floodplain, through 
either earthworks or due to climate change and sea level rise, has the potential to significantly affect 
available insect breeding habitat. Increased mosquito breeding habitat, particularly that of the saltmarsh 
mosquito, could have serious impacts for human health, due to their status as vectors of dangerous diseases 
such as Ross River Fever and Barmah Forest Virus. 

3.1.3. Cultural Heritage 

The Tweed River estuary retains a significant cultural connection for local Aboriginal people. The Bundjalung 
people of the Tweed Valley have a long and deep association with the land in which their ancestors have 
lived for many generations. Evidence suggests that these lands have been occupied and settled by 
Aboriginal people for more than 40,000 years prior to the first European settlement in the area. Aboriginal 
cultural places and landscapes embed the cultural knowledge of the Aboriginal people, passed down the 
generations through oral tradition, embodying and preserving their relationship to the land. The protection of 
these places and landscapes is key to the long-term survival of these stories in Aboriginal culture (TSC, 
2017b). 
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European settlement began in the 1840s when cedar getters first arrived by boat. The river was integral to 
the European settlers of the Tweed Valley and was the main transport medium for supplies and equipment 
from the cities and for cut timber and harvested crops to be sent back to the cities for sale. There is a history 
of dredging dating back to this era. Large scale dredging for navigational purposes and land reclamation 
activities, as well as sand extraction has occurred since the 1950s. Dredging of the entrance channel in 
association with the TRESBP, and ad hoc maintenance dredging of the lower estuary has been undertaken 
in recent years. Dredging improves safety and navigational aspects of the river, supports a working port and 
marine based industries (e.g. tourism), and provides boating and fishing opportunities for users of the 
estuary. Targeted dredging may, in some circumstances, result in improved tidal flushing and water quality, 
and improved flood mitigation. However, dredging has, in the past, been a significant influence on the 
estuary, and large-scale dredging and reclamation projects have resulted in a range of changes to estuarine 
hydrodynamics (tidal volumes, peak flows, tidal lags etc.), sediment dynamics, bank morphology and 
impacts to ecology. Significant costs are associated with dredging, and with any treatment, transportation 
and reuse of dredged material. Sediment won from contemporary dredging provides a valuable natural 
resource for use in erosion mitigation and beach nourishment projects (i.e. retaining the sand within the 
coastal sediment transport system) as well as for commercial use but needs to be undertake in a way that 
protects the environmental and social values of the estuary.  

3.1.4. Community Uses and Value 

Today, the estuary is a recreational area of great importance to the local community as well as users from 
the densely populated area of south-east Queensland. Community uses of the Tweed River estuary include 
both commercial and recreational fishing, tourism, motorised and non-motorised water based recreational 
activities and shore based activities (e.g. walking, cycling, picnic etc.). 

  

Figure 21: Recreational fishing at Tumbulgum and Jack Evans Boat Harbour 
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Figure 22: Jet skis at Fingal Head boat ramp; geotextile revetment at Clarrie Purnell Park, Condong 
enjoyed by jet ski, water skiers and paddle boarders 

  

Figure 23: Recreational fishing boat and paddleboard accessing Tumbulgum Pontoon; passive water 
activities in Jack Evans Boat Harbour 

  

Figure 24: Gas BBQs and picnic facilities at Tumbulgum; boardwalk at Jack Evans Boat Harbour 
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3.2. Estuary Health Condition and Pressure Ratings 

Previous assessments of ecosystem health have been undertaken for the Tweed River estuary as part of the 
NSW Monitoring Evaluation and Reporting (MER) Strategy (DECC, 2010a). The 2010 State of Catchment 
Report for the Northern Rivers Region (Estuaries and Coastal Lakes) (DECC, 2010b) provided an overall 
condition rating of “Very Good” for the Tweed River estuary based on scores for Chlorophyll a (“Good”), 
macrophyte distribution (“Very good”) and status of fish assemblages (“Fair”). The State of the Environment 
(SOE) report (EPA, 2015) which assigned a “Moderate” condition rating to the Tweed River, in keeping with 
the state wide average, based on five component indexes: riparian vegetation cover, hydrological stress, 
biodiversity condition, geomorphic condition and catchment disturbance. These reports also identified key 
pressures to the estuary as sediment input, nutrient input, cleared land, agricultural runoff and fishing. 

• As a component of this CMP, the condition of key ecological parameters for each functional zone 
has been assessed as shown in Table 6. The key ecological parameters comprise riparian condition 
and extent, bank condition, seagrass health and extent, estuarine water quality, and quality of 
agricultural runoff. Condition ratings are based on the definitions provided in the Report Card 2009 
for the waterways and catchments of Cobaki and Terranora Broadwaters (IWC, 2009) and based on 
the findings of the detailed studies undertaken for the CMP (in particular, Appendix G to Appendix J).  

• The condition of the key ecological parameters for each functional zone are as follows:  

o Lower estuary: “Very good” estuarine water quality, “Good” riparian vegetation condition, 
bank condition and seagrass communities (health and extent), and “Fair” riparian vegetation 
extent.  

o Transition zone: “Very Good” riparian vegetation condition and estuarine water quality, 
“Good” coverage of riparian vegetation and “Good” health of seagrass communities, and 
“Fair” bank condition.  

o Middle estuary: “Good” estuarine water quality and riparian vegetation extent, “Fair” bank 
condition and riparian vegetation condition, and ”Fair to Poor” water quality in agricultural 
drains on the flood plain.  

o Upper estuary: “Good to Fair” estuarine water quality, and a “Poor” condition of health for all 
other key ecological indicators.  

o Rous estuary: a “Poor” condition rating for all key ecological health indicators. A distinction 
can be made for a significant area of habitat comprising the lower 4km of the Rous estuary, 
upstream of the confluence, in which the riparian vegetation condition is characterised as 
“Good” (north bank) to “Fair” (south bank). 

Overall, the poorest ratings of estuary health identified were riparian vegetation (condition and extent), bank 
erosion and agricultural runoff in the Rous estuary and upper estuary; estuarine water quality in the Rous 
estuary; and to a lesser degree, agricultural runoff in the middle estuary (in particular, the northern side of 
the McLeods Creek/Main Trust Canal priority ASS area). 
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Table 6: Condition rating for key ecological parameters of the Tweed River estuary 
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Lower estuary 
     

n/a 

Transition zone 
     

n/a 

Middle estuary 
   

n/a 
  

Upper estuary 
   

n/a 
  

Rous estuary 
   

n/a 
  

Condition rating key (definitions based on the Report Card 2009 for the waterways and catchments of Cobaki and 
Terranora Broadwaters (IWC, 2009)): 

Very good - Conditions meet all characteristics of a healthy ecosystem; all essential ecological processes are 
present and habitats are in near pristine condition 

Good - Conditions meet all characteristics of a healthy ecosystem in most of the reporting region; most 
essential ecological processes are present and most habitats are intact 

Fair - Conditions meet some of the characteristics of a healthy ecosystem in most of the reporting region; 
some ecological processes are present and some habitats are impacted 

Poor - Conditions are unlikely to meet the characteristics of a healthy ecosystem in most of the reporting 
region; many essential ecological processes are not present and many habitats are impacted 

Fail - Conditions do not meet the characteristics of a healthy ecosystem; most essential ecological processes 
are not present and most habitats are severely impacted 
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4. THREATS TO ESTUARY VALUES 

4.1. Key Threats 

Current key management issues facing the Tweed River estuary were identified and validated through 
previous plans (Appendix C) and studies (Appendix D), community and stakeholder consultation (Appendix 
F) and additional detailed studies undertaken as a component of this CMP (Appendix G to Appendix K and 
Appendix P). Consideration was also given to moderate and high priority threats to estuaries State-wide as 
identified in the NSW Marine Estate Threat and Risk Assessment Report (BMT WBM, 2017), as listed in 
Appendix O. 

A discussion of the key threats affecting the Tweed River estuary, the causes/threatening processes 
contributing to these issues, the relevant CMAs, and the affected estuary values is provided in Appendix L, 
and summarised in Table 7 below . Nine key threats were identified comprising: 

• Threat 1- Bank erosion. 

• Threat 2 - Habitat loss/barriers to habitat connectivity (waterway and riparian). 

• Threat 3 Degraded estuarine water quality. 

• Threat 4 Tidal inundation and coincident flooding damaging agricultural land, private property, public 
facilities and assets (WWTP/sewer/stormwater, roads etc.). 

• Threat 5 - Loss of or impacts to Biodiversity. 

• Threat 6 - Lack of access to water and foreshore for non-boat recreation, particularly, a lack of sandy 
beaches. 

• Threat 7 - Conflict between river users. 

• Threat 8 - Reduced stocks of target fish species. 

• Threat 9 - Restricted levels of boating infrastructure and facilities or reduced navigability. 
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Table 7: Threats, primary causes and values affected 

Threats Primary causes 
Location/Coastal 

Management 
Area 

Social and recreational values affected Environmental values 
affected Commercial values affected 

Bank erosion - Degraded riparian vegetation (clearing, exotic species) 
- Exacerbated flooding (upstream catchment clearing) 
- Boat wake 
- Land clearing 
- Agricultural practices (unfenced stock access and cropping to top of bank) 
- Inappropriate foreshore structures or structures not designed to cater for sea level rise 
- Poorly maintained foreshore protection works 
- Illegal vehicle access 
- Climate change and increased storminess 

CMA1 

CMA2 

CMA3 

CMA4  

• Public access to and use of the river and 
foreshore 

• Recreational fishing 

• Scenic quality and amenity 

• Aboriginal cultural heritage and practice 

• Natural habitats and 
biodiversity 

• Stable river banks 

• Water quality 

• Economic prosperity  

• Agricultural productivity 

Habitat loss/barriers to habitat 
connectivity (waterway and 
riparian) 

- Linked to Bank erosion; Degraded water quality; Tidal inundation and coincident flooding 
- Waterway barriers, e.g. floodgates, weirs, levees, ineffective fishway design 
- Private ownership of waterfront land 
- Agricultural practices (unfenced stock access and cropping to top of bank) 
- Climate change, sea level rise, “coastal squeeze” (i.e. inadequate planning/land use/buffer zone) 

CMA1 

CMA3 

CMA4 

• Recreational fishing 

• Scenic quality and amenity 

• Aboriginal cultural heritage and practice 

• Natural habitats and 
biodiversity 

• Stable river banks 

• Water quality 

• Economic prosperity  

• Agricultural productivity 

Degraded estuarine water 
quality 

- Linked to Bank erosion; Habitat loss (reduction of riparian buffer) 
- Disturbance of ASS through agricultural drainage and land management practices 
- Formation and flushing of MBO from drains 
- Runoff of nutrients and sediment from floodplain agriculture and upper catchment 
- Urban stormwater contributing sediment, organic debris, litter and pollutants 
- Ponding and formation of black water on low-lying lands after floods (poor drainage, inundation 
intolerant veg cover) 
- WWTP overflows (lower estuary) and illegal sewer connections 
- Industrial effluents  
- Water storage, extraction and freshwater releases 
- Sedimentation and shoaling  
- Dredging and sand extraction  
- Water pollution including marine debris, litter and illegal dumping 
- Climate change and increased storminess 

CMA1 

CMA3 

CMA4 

• Public access to and use of the river and 
foreshore 

• Recreational fishing 

• Scenic quality and amenity 

• Aboriginal cultural heritage and practice  

• Natural habitats and 
biodiversity 

•  

• Water quality 

• Economic prosperity  

• Agricultural productivity 

Tidal inundation and coincident 
flooding damaging agricultural 
land, private property, public 
facilities and assets 
(WWTP/sewer/stormwater, 
roads etc.) 

- Inappropriate development on low-lying land 
- Exacerbation of floods (upstream catchment clearing) 
- Inappropriate crops/use of low-lying land 
- Tidal overtopping of Bray Park Weir (incl. weir crest too low for current tidal anomalies and reduced 
catchment flows from impoundment/extraction) 
- Sea level rise, increased storminess 
- Ineffective drainage (design or maintenance) 
- Inadequate protection works (levees, etc.)  
- Increased risk of vector borne diseases associated with availability of insect breeding habitat 

CMA2 

CMA3 

CMA4 

• Public access to and use of the river and 
foreshore 

• Recreational fishing 

• Scenic quality and amenity 

• Aboriginal cultural heritage and practice 

• Natural habitats and 
biodiversity 

• Stable river banks 

• Water quality 

• Economic prosperity  

• Agricultural productivity 

Loss of or impacts to 
Biodiversity 

- Weeds and feral animals 
- Roaming pets 
- Fragmentation/clearing 
- Physical damage (e.g. through four wheel driving, boat beaching and trampling 
- Habitat availability 
- Water quality 
- Litter and marine debris 
- Marine noise pollution 
- Climate change and sea level rise 

CMA1 

CMA3 

CMA4 

• Recreational fishing 

• Scenic quality and amenity 

• Aboriginal cultural heritage and practice 

• Natural habitats and 
biodiversity 

• Stable river banks 

• Water quality 

• Economic prosperity  
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Threats Primary causes 
Location/Coastal 

Management 
Area 

Social and recreational values affected Environmental values 
affected Commercial values affected 

Lack of access to water and 
foreshore for non-boat 
recreation, particularly lack of 
sandy beaches 

- Extensive rock wall protection of foreshores and lack of embayments/access points 
- Private ownership of waterfront land 
- Erosion of access points/banks/beaches (see bank erosion) 
- Increasing user pressure (proximity to SEQ, increasing local population) 
- Lack of parking and ancillary facilities (showers, shade, etc.) 

CMA3 

CMA4 

• Public access to and use of the river and 
foreshore 

• Recreational fishing 

• Scenic quality and amenity 

• Aboriginal cultural heritage and practice 

• Stable river banks 

• Water quality 

• Economic prosperity  

 

Conflict between river users - Linked to Restricted levels of boating infrastructure and facilities; Lack of access for non-boat 
recreation 
- Geographical spread of boat ramps concentrates boat use 
- No separation of incompatible uses (e.g. PWC/towing vs nature appreciation, residential amenity) 
- Non-compliance with existing management (speed rules, use of waterways, separation distances, 
etc.) 

CMA1 

CMA3 

CMA4 

 

• Public access to and use of the river and 
foreshore 

• Recreational fishing 

• Scenic quality and amenity 

• Aboriginal cultural heritage and practice 

• Natural habitats and 
biodiversity 

 

• Economic prosperity  

Reduced fish stocks - Overfishing from combination of recreational and commercial fishing 
- Loss of habitat (e.g. riparian shading, backswamps) /degradation of habitat (e.g. dredging, 
trampling/shading/smothering/eutrophication of seagrass beds) 
- Reduced water quality (direct toxicity, reduced food resources, smothering of habitats, water 
pollution (marine litter, nutrient inputs) etc.) 
- Obstructions to fish passage/habitat connectivity ( reduced habitat availability, barriers to life cycle 
events) 
- Climate change, increased storminess, changes in water temperatures, “coastal squeeze 

CMA1 

CMA3 

• Recreational fishing 

• Aboriginal cultural heritage and practice  

• Natural habitats and 
biodiversity 

 

• Economic prosperity  

 

Restricted levels of boating 
infrastructure and facilities or 
reduced navigability 

- Boat ramp capacity and parking not likely to be able to service future peak demand 
- On-river re-fuelling facilities not available for recreational vessels (i.e. increasing boat ramp usage 
and user conflicts) 
- Restricted number of mooring points 
- Restricted land availability and suitability for new boating facilities 
- Reductions to channel depth/width through sedimentation and shoaling 

CMA3 

CMA4 

• Public access to and use of the river and 
foreshore 

• Recreational fishing 

 

• Stable river banks 

 

• Economic prosperity  
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5. COASTAL MANAGEMENT PROGRAM 

5.1. Risk Assessment 

Strategic responses to the identified threats have been developed using a risk assessment methodology 
adapted from the Threat and Risk Assessment Framework for the NSW Marine Estate (MEMA, 2015). The 
threats to the estuary values have been prioritised based on the residual risk (a combination of likelihood of a 
threat occurring and consequence of the threat) they pose to estuary values under existing management 
conditions, so that future management efforts can focus on addressing the most important issues. This is 
designed to assess the adequacy of current management approaches and alternative options for addressing 
priority threats and implement the most cost effective management actions to address the threats.  

The risk is a function of the ‘likelihood’ (i.e. rare to almost certain) and ‘consequence’ (i.e. insignificant to 
catastrophic) of a threat actually being realised under existing management conditions. The definitions and 
methodology of the risk assessment, along with a colour-coded threat consequence and risk assessment 
matrix specific to the Tweed River estuary is provided in Appendix M. The matrix shows: 

• the risk each threat poses to each estuary value; 

• the overall risk from each threat;  

• the risk of each threat relative to other threats assessed (i.e. ranking of threats); and 

• the risk to each value relative to each other value assessed. This element was also used to 
understand threat to values from cumulative risks. 

Using the MEMA (2015) methodology, all threats are considered “high risk” other than conflict between river 
users, considered a moderate risk. The threats posing the highest relative risk to the estuary values, 
compared to the other key risks assessed are: 

• bank erosion; 

• habitat loss/barriers to connectivity;  

• degraded estuarine water quality;  

• flooding/tidal inundation; and  

• loss of or impacts to biodiversity. 

 A moderate level of risk is posed by: 

• lack of access to water and foreshore areas for non-boat recreation; and  

• conflict between river users and reduced fish stocks.  

Relative to other values, the most threatened values are: 

• recreational fishing; 

• Aboriginal cultural heritage and practice;  

• natural habitats and biodiversity; and  

• economic prosperity. 

Bank erosion is predominantly a localised threat whereas degraded estuarine water quality and flooding/tidal 
inundation are considered estuary-wide threats. The remaining threats are experienced at a regional scale. 
All threats are current but are expected to be exacerbated by added pressures from climate change and sea 
level rise in the future (> 10 years). 



TWEED SHIRE COUNCIL TWEED RIVER ESTUARY CMP 

 
 Page 41 

 

The results of the risk assessment have been used to identify strategic priorities for broad coastal 
management actions. More detailed assessments of risk and management priority were undertaken to 
assess and prioritise specific areas for bank rehabilitation, restoration of protective infrastructure, riparian 
restoration works, management of migration of estuarine vegetation, and water quality improvements, as 
further detailed in Appendix M. 

5.2. Management Responses 

A range of responses to the identified threats have been developed from the assessed level of risk and the 
timeframe and spatial extent of the threats. Many of the potential actions were included in the 1991 and 1996 
EMPs and subsequent plans and programs were either partially complete, are still to be implemented, or 
there has been a change in priority or specifics relating to the action. Consideration of the status of previous 
management actions was given in the development of the detailed studies for this CMP, in the development 
of strategies, and in the selection of proposed management actions in Sections 5.4 and 5.5 below. 

A summary of the proposed threat or management category, the relative overall risk from the threat, the 
relevant CMAs and the strategic management approach is provided in Table 8. 
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Table 8: Categorisation of management mechanisms for each key threat/management category 

Management category/threat Relative Overall 
Risk 

Coastal Management 
Areas affected 

Management mechanisms 
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Fundamental Management Actions n/a CMA1, CMA2, CMA3, 
CMA4               

Bank erosion High CMA1, CMA2, CMA3, 
CMA4               

Habitat loss and barriers to habitat connectivity High CMA1, CMA3, CMA4               

Degraded estuarine water quality High CMA1, CMA3, CMA4 
              

Tidal inundation and coincident flooding damaging agricultural land, 
private property, public facilities and assets 

High 
CMA2, CMA3, CMA4 

              

Loss of or impacts to biodiversity High CMA1, CMA3, CMA4               

Lack of access to water and foreshore for non-boat recreation, 
particularly lack of sandy beaches  

Moderate 
CMA3, CMA4 

              

Conflict between river users Moderate CMA1, CMA3, CMA4               

Reduced stocks of target fish species Moderate CMA1, CMA3               

Restricted levels of boating infrastructure and facilities or reduced 
navigability 

Low 
CMA3, CMA4 

              

Source: Adapted from Marine Estate Management Authority (2017) 
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5.3. Strategies 

5.3.1. Implementation Strategy 

This CMP provides a management framework that is intended to guide coastal management and planning in 
the Tweed River estuary, consistent with the estuary vision, and in response to the Coastal Management 
Area objectives (Section 0) and community values for the estuary (Table 4 and Appendix F). The CMP 
recognises that the estuary has suffered impacts from past practices such as the construction of training 
walls, large-scale dredging and reclamation, the truncation of the estuary by Bray Park Weir and extensive 
drainage and flood modifications. Future pressures on the estuary have also been recognised including 
urban and agricultural land use, natural influences such as flooding and climate change, and that the various 
recreational and commercial uses of the foreshores and waterways can result in conflicting uses and 
management priorities.  

The estuary is managed by TSC and State government agencies (primarily DoI – Crown Lands, DPI fisheries 
and OEH), landholders and the community, and the CMP provides an opportunity to implement a 
coordinated, sustainable and equitable management approach. The CMP includes a suite of coastal 
planning and management actions that aim to meet the objects of the CM Act, summarily to protect and 
conserve estuarine and terrestrial ecosystems for the enjoyment of all stakeholders, whilst optimising the 
value of the floodplain and waterways for existing agricultural, commercial, recreational and cultural users; to 
protect and enhance natural coastal processes; and to improve the resilience of coastal assets. The actions 
have been developed and prioritised based on the assessed risk of the threats to the estuary values, as 
presented in Section 4 and Appendix L.  

The CMP actions draw on existing programs and funding, with additional priority actions to be implemented 
as funding becomes available. The CMP actions target priority threats and seek to maximise benefits by 
addressing threats that affect multiple values. The availability of funding from TSC, NSW Government 
agencies and grant programs will strongly influence the success of the program. 

A key NSW Government initiative that will assist in implementing CMP actions is the Marine Estate 
Management Strategy.  In some cases, MEMS projects will be implemented by DPI Fisheries or LLS and will 
directly address CMP actions. Council will support these projects wherever possible, and use information 
generated by MEMS projects to refine CMP implementation. 

Longer-term pressures such as climate change and sea level rise have been considered in the formulation of 
management actions where either the emerging threat will be realised within the 10 year timeframe of the 
CMP (e.g. increased risk of overtopping of Bray Park Weir), or where actions need to be implemented within 
the 10 year timeframe to mitigate future risks (e.g. land use planning and development controls for tidal 
inundation in urban areas). Adaptive management measures have also been included in response to longer-
term threats such as sea level rise. 

A significant concentration of high priority areas for management of bank erosion, riparian revegetation and 
water quality are located in the Rous estuary, and the upper and middle estuary, as evident on the figures 
presented in Appendix M. A focus on continuing to work with land owners in the upper and Rous estuary to 
protect and rehabilitate riparian vegetation, stabilise banks, and continue to improve agricultural best 
practices would potentially result in the greatest improvement to overall ecosystem value of the estuary.  

5.3.2. Recreational Use Strategy 

A guiding principle in the development of this CMP is the concept of river character zones, developed to 
promote complimentary waterway and foreshore uses for different areas of the estuary. The character zones 
were recommended in the Recreational Use Study (Appendix K) to balance active and passive recreational 
use, commercial use and environmental conservation, and to manage the issues of bank erosion, usage 
conflicts and lack of waterway access and infrastructure. 
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The proposed character zones (Figure 25) are: 

• Mixed Use Zone: Lower estuary to Tweed Broadwater - the management approach in the Mixed Use 
Zone should consider the provision of additional waterway access locations, formalisation and 
consolidation of access arrangements, upgrade of existing facilities, maintenance of navigation 
channels and mooring points to support commercial and recreational use. No vessels restrictions 
above existing Roads and Maritime Service regulations are advocated in this area. 

• Conservation Zones: The proposed Stotts Island Conservation Zone extends from Tweed 
Broadwater to the upstream end of Stotts Channel, commensurate with the conservation value of the 
a significant area of SEPP14 wetlands of the Broadwater, and the rare and unique qualities of the 
Stotts Island Nature Reserve. There are existing wash and speed restrictions in the Stotts Channel. 
The proposed Ukerebagh Conservation Zone comprises the Ukerebagh Passage, complementing 
the natural and cultural heritage values, and conservation status of coastal lowland vegetation in the 
adjacent Tweed Heads Historic Site and Ukerebagh Nature Reserve. There are existing power boat 
restrictions in the Ukerebagh Channel. The management approach in the Conservation Zones is 
designed to protect sensitive habitats by minimising bank erosion caused by large wake generating 
activities and encourage passive uses to increase the sense of tranquillity in the area. In addition to 
existing vessel restrictions, a “no towing or wake surfing” restriction has been recommended for the 
Stotts Island Conservation Zone.  

• Active Use Zone: upstream end of Stotts Island to Commercial Road boat ramp, Murwillumbah - This 
reach is acknowledged as a high speed towing area as it is sheltered from prevailing winds and has 
a generally flat water surface in most conditions. However, the reach is subject to severe erosion. 
Significant bank protection works will be required to ensure that continued wake generating boat use 
in this area is sustainable, however bank stabilisation works must be designed and constructed in a 
way that protects visual amenity and maximises ecological benefits. The creation of special locations 
for towing sports, in conjunction with protected banks, was supported by 70% of residents in the 
community survey. No vessels restrictions above existing Roads and Maritime Service regulations 
are advocated in this area. 

• Restoration Zone: Commercial Road boat ramp, Murwillumbah to Bray Park Weir - This reach is 
shallow with dangerous rock and gravel bars. Bank erosion is a significant problem at Murwillumbah 
and therefore boat wash should be minimised to ensure a greater chance of success for bank 
restoration projects in this zone. Skiing/aquaplaning is currently prohibited upstream of Dunbible 
Creek to Bray Park Weir and there are restrictions on PWC usage between Dunbible Creek and the 
Commercial Road boat ramp. The management approach in the Restoration Zone is designed to 
prevent further bank erosion while providing fishing, swimming and canoe launching opportunities. In 
addition to existing restrictions from Bray Park Weir to Dunbible Creek, a “no towing or wake surfing” 
restriction has been recommended over the entire Restoration Zone. 

• Rous Zone: Rous estuary – This reach is a no-skiing/aquaplaning zone with low power craft usage. 
There is significant bank erosion along the river with limited riparian vegetation. The majority of 
banks are under private ownership. There is an opportunity to enhance the ecological recreation 
experience with fishing and canoeing facilities in the lower Rous estuary near North Tumbulgum. No 
vessels restrictions above existing Roads and Maritime Service regulations are advocated in this 
area. 

In implementing any of the actions recommended in this CMP, the concept of the character zones should be 
considered such that all actions support the intended outcomes for each zone. Specific management 
opportunities to enhance each zone are provided in Sections 5.4 and 5.5. 
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Figure 25: Suggested character zones for the Tweed River estuary 
Source: Base layer mapping provided by TSC 
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5.3.3. Water Quality Improvement Strategy 

Based on the results of TSC water quality monitoring, key processes, problems and threats to water quality 
in the estuary have been identified, as detailed in Appendix G and Appendix L. The resulting water quality 
improvement strategy itemising priority issues and recommended management actions is provided in the 
table below. This strategy aims to achieve the detailed local objectives developed for this CMP as identified 
in Table 9, in particular, for water quality including achieving greater compliance with Tweed River Flow 
Objectives and Water Quality Objectives.  
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Table 9: Tweed River Estuary Water Quality Improvement Strategy 

Identified management issue Functional Zone Recommended Actions to be considered in CMP development 

All issues All zones Application of the Risk-based Framework for Considering Waterway Health Outcomes in Strategic Land-use 
Planning Decisions (OEH, 2017) to inform decision making during Councils land use planning and assessment 
process. 

Acid sulfate soil runoff - during and following 
moderate and high flow rainfall events 

Upper estuary  

Middle estuary 

Rous River 

Continued management effort should focus on working with floodplain landholders to reduce acid runoff 
wherever possible. Management strategies include: planning controls, drain shallowing, laser levelling, liming, 
tidal flushing, etc. This aligns with MEM Strategy Action 2.4.2, i.e. better alignment of existing government 
policy and resourcing for floodplain and drainage management through data collection and the development of 
strategic, evidence based drainage management plans that will streamline and better integrate the existing 
regulatory framework. The Tweed floodplain is one of eight large coastal floodplains for which MEMA will 
develop drainage management plans as part of the MEM Strategy (DPI Fisheries, 2019). 

Low dissolved oxygen - linked to high nutrient 
and Chlorophyll a levels indicating eutrophic 
conditions and a poorly functioning aquatic 
ecosystem 

Middle estuary 

Rous River 

 

Reducing nutrient inputs to the middle estuary and Rous River through: 

• WWTP management during low-moderate flow; and 

• Catchment management during high flow. 

• Management of agricultural land and drains to minimise low DO floodwaters developing and reaching the 
estuary. 

Elevated TN concentrations - particularly 
during high flow conditions, except for in the 
Rous River where high levels were more 
persistent throughout all flow conditions 

Upper estuary  

Middle estuary 

Rous River 

Reducing nitrogen inputs to the system can best be achieved by reducing WWTP loading (particularly the Rous 
River) and catchment management throughout rural areas in the middle, upper and Rous River zones. 
Management strategies include: soil conservation practices; addressing erosion; maintaining vegetative cover; 
minimising excess fertiliser use; and establishing and maintaining vegetated riparian zones. 

Elevated TP concentrations – associated with 
high flow conditions 

Middle estuary 

Rous River 

Reduce catchment input of TP during rainfall events through catchment management (particularly soil 
conservation practices as phosphorus is strongly associated with sediment transport).  

Reduce WWTP loading (particularly important during low and moderate flows), with the Rous River as a priority 
area. 

Elevated bioavailable nitrogen (i.e. 
ammonium and NOx) – particularly during 
high flows, and in all flow conditions in the 
Rous estuary. Influences phytoplankton 
blooms  

All zones with 
particular focus on: 

Transitional zone  

Middle estuary 

Rous River 

Management strategies should focus on reducing bioavailable nitrogen inputs to the system. This can best be 
achieved by reducing point source loading (e.g. WWTP discharge) during low and moderate flows and 
catchment management during high flows.  

Elevated dissolved organic nitrogen (DON) 
concentrations – during high flow conditions 

Middle estuary Reduce catchment input of DON during rainfall events through catchment management including soil 
conservation practices. 

Results indicate the Tweed River Estuary 
currently tends toward N limitation. 

All zones As nitrogen is the limiting nutrient, reducing nitrogen inputs to the estuary and particularly bioavailable forms 
(ammonium and NOx) is a key management action to reduce the risk of phytoplankton blooms and related 
impacts (e.g. increased turbidity, fluctuation in DO, disruption of chemical and biological processes etc.). 
However, reducing nitrogen only, may lead to a higher ratio of phosphorus and therefore a greater risk of blue 
green algae blooms (which are able to fix nitrogen from the atmosphere). Therefore, it is important that 
management effort focuses on reducing inputs of both nitrogen and phosphorus to the estuary. 

Phytoplankton blooms (indicated by elevated 
Chlorophyll a) – in low and moderate flows  

Upper estuary  

Middle estuary 

Rous River 

As discussed above, phytoplankton blooms are primarily controlled by bioavailable nitrogen and management 
efforts should focus on reducing DIN inputs and improving water clarity during moderate and high flow 
conditions. This can best be achieved by WWTP management during low and moderate flow and catchment 
management during high flow. 

Elevated TSS concentrations – particularly 
during high flows, estuary wide, and during all 
flows in the Rous estuary 

 

Middle estuary 

Rous River 

Management strategies should focus on reducing TSS in catchment runoff during high and moderate flows. 
There are a number of soil conservation strategies that could be employed depending on site conditions, 
landuse, slope etc. but in general involve maintenance of vegetative cover on land surfaces, vegetated riparian 
zones, employing erosion and sediment controls where vegetative cover cannot be maintained, and stormwater 
treatment.  

Addressing bank erosion will also assist in reducing TSS loads.  

Strategies to reduce phytoplankton blooms will also significantly reduce TSS concentrations in the middle and 
upper reaches of the estuary.  

Stormwater controls in urban areas.  

Elevated enterococci levels – during high 
flows, estuary wide, and during most flow 
conditions in the Rous estuary 

All zones during 
high flow 

Rous River during 
all flows 

Community education advising that primary contact recreation (e.g. swimming) is not advisable for a certain 
period following significant rainfall (to be defined) throughout the estuary and not advisable in the Rous River 
most of the time. 

Investigate sources of pathogen inputs (i.e. human or animal sources and key locations) to better assess the 
risk to human health and to direct management effort to specific areas of the estuary. 

Stormwater controls in urban areas and education regarding pet droppings, illegal sewer connections etc. 

Restricting direct stock access to waterways. 

Bray Park Weir and fish ladders, and 
environmental flow releases impacting on 
water quality (in particular, salinity) both 
upstream and downstream of the weir as well 
as fish passage 

  

Upper estuary It will be important for any future development in the catchment likely to impact freshwater flows to consider the 
existing effect of Bray Park Weir.  

The potential raising of Clarrie Hall Dam and potential changes in upstream hydrology impacting the estuary will 
need to be assessed as part of the environmental impact assessment of the proposal. Appropriate measures 
such as environmental flow requirements will need to be adopted where necessary to mitigate potential adverse 
impacts on the estuary.  
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5.3.4. Dredging Strategy Statement 

The NSW Coastal Dredging Strategy (DoI – Crown Lands, 2017) provides a framework for funding dredging 
projects in NSW. Projects are considered on a State-wide priority basis subject to fund availability. Under the 
strategy, the NSW Government is responsible for managing regional waterway access to State-owned 
maritime infrastructure and councils are responsible for managing local waterways where there is no State 
owned maritime infrastructure.  

The Tweed River estuary is listed as a priority regional waterway in the Coastal Dredging Strategy with 
State-owned assets located at the Southern Boat Harbour and significant sand bypassing infrastructure 
located in the vicinity of the entrance.  

TSC manages several canal estates and various facilities to service local boating including most of the 
estuary’s boat ramps. TSC agrees to take responsibility for dredging associated with TSC managed 
infrastructure (e.g. boat ramp access channels) and for access to and within Council managed canals (i.e. 
Anchorage Island Estate and Oxley Cove) commensurate with the depth requirements relevant to the draft of 
vessels accessing that infrastructure, i.e. relatively shallow in comparison to the depth requirements for 
maintaining navigational access to State-owned infrastructure.  TSC is financially limited in managing the ad 
hoc maintenance dredging associated with TSC managed assets. TSC does not consider maintenance 
dredging of State-owned navigational channels in the estuary to be within its remit. However, TSC would 
consider co-contributions towards dredging projects where there is additional community benefit, e.g. such 
as the reuse of dredged material within the estuary. 

5.4. Coastal Management Actions  

5.4.1. Existing TSC Management Programs 

This CMP is supported through the continuation of related TSC management programs including: 

• Land use planning and development controls. 

• On-site sewage management program. 

• Integrated Water Cycle Management Strategy (Hydrosphere Consulting, 2016b) implementation. 

• Asset management strategy and plans. 

• Tweed River Domestic Structures Strategy (DoI – Crown Lands et al., 2008) implementation. 

• Waterways management program. 

• Sustainable agriculture program. 

• Environmental education program. 

• Biodiversity program. 

• Roads and storm water program. 

• Weed and pest management programs. 

• Cultural program. 

• Reserves conservation program. 

• Council maintenance programs. 

• Flood debris clean-up - as required.  

• Algae and targeted water quality monitoring. 
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5.4.2. Existing Agency Management Programs 

Other government agency management programs may also contribute to achievement of the CMP 
objectives including: 

• North Coast LLS extension officer and related projects.  

• DPI regulation of NSW Fisheries. 

• DPI Food Authority oyster monitoring and management program.  

• DPI Key Fish Habitat Protection programs.  

• DoI – Crown Lands Rescuing Our Waterways dredging program  

• RMS Better Boating and Boating Now programs. 

• OEH Coast and Estuary Program. 

• National Parks and Wildlife management of National Parks and Nature Reserves. 

In addition to the programs listed above, OEH released the Risk-based Framework for Considering 
Waterway Health Outcomes in Strategic Land-use Planning Decisions (OEH, 2017) for use in informing 
decision making in land use planning. 

5.4.3. Marine Estate Management Strategy 

The Marine Estate Management Strategy 2018 - 2028 (MEMA, 2018) sets the overarching framework for the 
NSW Government to coordinate the management of the marine estate over the next decade in accordance 
with the objects of the Marine Estate Management Act 2014 and the NSW Government’s vision for the 
marine estate. The Strategy balances economic growth, use and conservation of the marine estate by 
identifying evidence-based management priorities and setting policy directions for managing the marine 
estate as a single continuous system. Many of the investigations undertaken for this CMP and the resulting 
coastal management actions directly address the initiatives, objectives and/ or actions in the Marine Estate 
Management Strategy, as detailed in Appendix O. 

5.4.4. Recommended Management Actions 

The management of key threats in this CMP is grouped into 10 categories, one for each key threat as well as 
fundamental management actions that apply across all threats including Governance, Stakeholder and 
Community Engagement, and Estuary Health Monitoring and Reporting (Appendix L).  

Management strategies and actions have been developed for a ten year period. Management strategies and 
actions were selected based on professional consideration of the legal, technical and engineering feasibility, 
the economic viability, and acceptability of actions to the community and stakeholder as shown in Figure 26. 

The recommended Action Plan is specified in Table 10 below and has been developed to address the key 
risks to the estuary values. The Action Plan specifies: 

• Action description – an outline of the scope of works required. 

• Details – supporting detail on the development, design, coordination, or implementation of the action, 
relevant sites, associated management plans etc. 

• Responsibility – responsibilities for implementation of the management strategies have been 
assigned to the relevant land manager best placed to facilitate the strategy or action, or to TSC 
where the action is to liaise or collaborate with the land manager. In addition, support from various 
other local government and non-government organisations and groups including industry bodies, 
private landholders and community groups will be essential in the implementation of the plan to 
assist in implementation of the action, either through their regulatory role or land management 
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function or as a potential funding or information source. Council will consult with other responsible 
parties to obtain acceptance of the actions prior to certification of this CMP by the Minister.  

• Priority– based on the assessed risk, each action has been assigned a priority (fundamental, high, 
medium or low). 

 

 

Figure 26 Options evaluation process 
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On-ground actions and overarching recommendations for each functional zone shown on the following 
figures (Figure 27 to Figure 32). Actions consist of a combination of studies, investigations and on-ground 
works and have been formulated through review of actions identified in previous studies and management 
plans, evaluation of priority issues and the contributing threatening processes as well as consideration of 
stakeholder input. Some actions require additional design or assessment prior to implementation of on-
ground works. Where the cost of on-ground works is not known, this has not been included in the CMP. 
Many of the actions operate in conjunction, or are linked with other actions, i.e. resulting in a collective set of 
actions that address each threat. 

The relevant CMAs addressed by the actions are identified in Section 5.2. Where specific local actions are 
proposed on land identified as coastal wetlands or littoral rainforest (or associated proximity areas), those 
actions are identified on the following figures.  

Relevant authorisations and appropriate tenure arrangements are to be obtained (by any works proponent) 
from public land managers for CMP actions on public land, including authorisations under the Crown Land 
Management Act 2016 (refer Section 1.8.1).  

Where actions are proposed on Crown land, consideration of Aboriginal Land Claims lodged under the 
Aboriginal Land Rights Act 1983 (NSW) will need to be undertaken. Any works will need to be compliant with 
the Native Title Act 1993 (Cth). 
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Table 10: Action Plan – CMP Management Actions 

ID Action Description  Details Responsible agency Priority 

Support agencies 

Fundamental Management Actions    
A Governance and administration The implementation of priority actions in this CMP will require continued collaboration between TSC, relevant State 

Government Agencies, Industry and affiliated community stakeholder groups. The Tweed Coast and Waterways Committee 
meets bi-monthly and brings these parties together to provide advice to Council on the management of the estuary.  

  

A1 Council will provide governance and administration services so that the CMP 
can be implemented effectively and efficiently, through both the Tweed Council 
Waterways Management Program, and through the ongoing resourcing and 
operation of the TCWC  

The committee should continue integrated decision making between Council, community and state government agencies, such 
that all planning activities, contribute to the overall objectives of this CMP. The committee should promote open information 
exchange between all decision making agencies, actively seek opportunities for improvement and continue to consider a 
balanced approach to management of the estuary. 
Key responsibilities of the TCWC include the review of CMP progress (yearly at a minimum) as detailed in Section 5.6). 

TSC, TCWC 

 n/a 

Fundamental 

A2 Support the ongoing implementation of related Council and NSW Government 
agency management programs and strategies. 

 

Existing related strategies and management programs are listed in Sections 5.4.1 (TSC managed) and 5.4.2 (agency 
managed). TSC should ensure continuing implementation and support of existing strategies and programs where these are 
within the scope of this CMP. 

In particular Council should adopt, implement or consider the following to inform decision making during Councils land use 
planning and assessment process: 
• Tweed River Domestic Structures Strategy (DoL et al., 2008). 

• Any bank management strategy(s) developed for the estuary under MEM Strategy Action 2.3.3. 

• Risk-based Framework for Considering Waterway Health Outcomes in Strategic Land-use Planning Decisions (OEH, 2017). 

TSC 

n/a 

Fundamental 

A3 Ensure future Plans of Management (PoM’s) prepared for coastal Crown land 
within the study area are consistent with the CMP. 

Several PoM’s are currently used for management of Crown land within the study area including for Stotts Island Nature 
Reserve, the Tweed Heads Historic Site and Ukerebagh Nature Reserve (OEH – National Parks), and for the Tweed Coast 
Regional Crown Reserve (DoI – Crown Lands). 
Under the Crown Land Management Act 2016, which commenced 1 July 2018, Council will also need to categorise and 
prepare Plans of Management under the Local Government Act 1993, for Crown reserves for which Council is Crown Land 
Manager. 

Amendments to existing PoMs and any new PoMs within the study area will need to be consistent with this CMP.  

TSC, OEH, DoI – 
Crown Lands 

n/a 

High 

A4 During the lifecycle of the CMP, review the extent and efficacy of the Coastal 
Management Areas in view of the findings of the tidal inundation mapping and 
risk assessment (refer Action U), amendments to DPI mapping of marine 
vegetation, and amendments made by OEH. 

This includes consideration of the: 

• extension of the Coastal Environment Area to encompass the Coastal Wetlands Area; and 

• sufficiency of the Coastal Environment Area given the influence of the broader floodplain on estuary health and coastal 
values, and the importance of appropriate zoning throughout whole hydrological units for effectively managing threats and risks 
to hydrology and inundation across coastal floodplains (DPI, 2019). 

Linked to Action U5 RE consideration of including a Coastal Vulnerability Area (tidal inundation) into the Coastal Management 
SEPP. 

TSC 

OEH 

High 

B Stakeholder and community engagement  On-going stakeholder and community involvement will be required to ensure successful implementation of the CMP and the 
overall satisfaction of stakeholders. This will include: 
• Ongoing consultation with interested and committed community groups, typically represented through the TCWC. 
• A high degree of engagement and collaboration with landholders. 
• On-ground participation in management actions, particularly local community groups such as Landcare and fishing groups. 
• Consultation and collaboration with local Aboriginal representatives and groups through the Tweed Byron Local Aboriginal 
Land Council (TBLALC) and the Aboriginal Advisory Committee (AAC). 
• Education programs. 
Achievement of the management plan objectives is reliant on stakeholder and community understanding and effective 
involvement in the management process. 

  

B1 Development of a Stakeholder Engagement Strategy to guide education, 
engagement and consultation activities and to coordinate relevant 
educational/engagement sub-actions in this CMP.  

The strategy would be developed to ensure alignment with existing engagement activities such as TSC’s environmental, 
cultural, sustainable agriculture programs. 

TSC 

TCWC, RMS, DoI – 
Crown Lands, DPI 
Fisheries 

Fundamental 

B2 Involve representatives of the Aboriginal community in the implementation of 
the CMP to ensure their values are prioritised appropriately. 

Feedback during the consultation process identified that the Aboriginal people are avid users of the estuary and the Aboriginal 
community wants to have a voice in rehabilitation projects, take ownership of actions and be involved in implementation of the 
CMP including on-ground actions 

TSC 

TBLALC, AAC, OEH 

Fundamental 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

B3 Work with representatives of the Aboriginal community and OEH to raise the 
profile of the Aboriginal cultural heritage significance of the Tweed Shire 
including history, values and cultural practices associated with the estuary, 
both historic and ongoing.  

Education and engagement activities should be cognisant with the Aboriginal people being “keepers” of their cultural heritage. 
TSC should provide educational material such as signage and interpretative boards at Aboriginal sites where appropriate. 
TBLALC has suggested the roll-out of school-based education campaigns such as that currently undertaken by TBLALC at 
Fingal Head Public School. 

TSC 

TBLALC, AAC, OEH, 
DET 

Fundamental 

B4 Provide additional nature based educational opportunities including signage 
and information. 

Recommended locations include: 
• the proposed Ukerebagh Passage Conservation Zone; and 
• the proposed Stotts Island Conservation Zone (e.g. at Bruce Chick Park); 
• Bluey Hill Park, Tumbulgum (in conjunction with Action X5);  
• Pat Smith Park, Rous estuary (in conjunction with Action X6);  
• Commercial Road Boat Ramp; and  
• Condong Boat Ramp. 
Additional education and engagement activities for specific key threats to the estuary are detailed under actions for the relevant 
threat below. 

TSC 

OEH, DPI Fisheries 

Medium 

C Estuary health monitoring and reporting program  Currently, estuary health is monitored through a series of disconnected monitoring programs at a variety of timescales and is 
rarely reported in a holistic and easily comprehensible manner. Feedback from the community and stakeholder consultation 
process indicated a desire for ongoing monitoring and an easy to read annual report card for the Tweed estuary (primarily on 
water quality).  

  

C1 Development and annual release of an easy to understand, estuary health 
report card. 

The monitoring program and report card would be used to: 
• track how well the estuary is being managed over time,  
• inform the community of the current health of the estuaries; and 
• provide TSC with an understanding of whether management approaches need to change.  

TSC 

OEH 

Fundamental 

C2 Implement recommended changes to the water quality monitoring and 
reporting program, and continue monitoring. 

Review of the existing water quality monitoring program identified key recommendations for improvement including: 

• Introduction of targeted rainfall event sampling (a minimum of four per annum), triggered by > 50 mL of rain over 3 days 
preceding sampling, based on BOM rainfall station at Murwillumbah; 

• Discontinue monitoring sites with limited value (2 sites, i.e. TES10 and TES 12); 

• Sampling methods – continuation of fixed site sampling program incorporating sampling time (i.e. tidal state). Discontinue 
depth profiles for DO, temperature and salinity; 

• Sampling parameters – replace secchi disk depth with turbidity as a more reliable and comparable measure of water clarity 
and include analysis of ortho-phosphate (dissolved inorganic form of phosphorus) for consideration of bioavailable phosphorus 
in assessing biological processes and the risk of blue-green algae development; and 

• Simplified annual reporting of water quality results to the community (refer Action C1) with detailed technical analysis to occur 
at longer intervals (e.g. every 5 years). 

Details of recommended additional audits and short term data logging to improve understanding of specific water quality issues 
are detailed further under Actions P to T. 

TSC 

OEH 

High 

C3 Undertake detailed bank condition monitoring and reporting for the whole 
estuary.  

Monitoring of riparian/vegetation and bank condition throughout the estuary, including revegetation sites, and potential 
opportunities for future rehabilitation should be undertaken by TSC every three years, and following major flooding. The 
assessment should highlight sites where there is opportunity to implement Actions G1 and H1. 
TSC’s bank erosion monitoring program should be expanded to encompass the whole estuary including the Rous estuary, 
natural banks in the lower estuary (e.g. Ukerebagh Island and areas of Chinderah foreshore) as well as bank erosion on private 
land. Whilst Council is not responsible for funding or initiating works to remediate bank erosion on private land, such erosion 
still has the ability to impact on the health of the estuary and Council plays a role in the approvals process for bank stabilisation 
works. 
Results of riparian zone and bank condition monitoring should be used to inform the Estuary Health Monitoring Program, 
develop estuary health report cards and assist in prioritisation of bank remediation efforts. 

TSC 

OEH, landholders 

Fundamental 

C4 Establish a regular mapping and reporting program for remnant and restored 
oyster banks and reefs. 

Routine monitoring of oyster health and fish assemblages at existing remnant oyster banks and at proposed restoration sites is 
required to assess disease prevalence, disease risk to restoration projects, and the success of restoration projects in terms of 
provision of additional fish habitat. Results of the monitoring should be used to inform the Estuary Health Monitoring Program 
and to develop estuary health report cards. 

DPI Fisheries 

TSC, OEH 

High 

C5 Continue to support monitoring and reporting of avifauna by volunteer groups. TSC should continue to support existing monitoring activities undertaken by volunteer groups through in-kind support and 
through acknowledgement of these volunteer groups in any media reporting on the monitoring undertaken. Results of the 
monitoring should be used to inform the Estuary Health Monitoring Program and to develop estuary health report cards. 

TSC 

OEH, Landcare, 
volunteer groups 

High 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

C6 Continue to support the population monitoring and reporting of other higher 
order predators in the estuary. 

TSC should provide in-kind support for any continuing dolphin monitoring program (e.g. by Dolphins Research Australia Inc. 
and Tweed Osprey Monitoring Group) for promotion etc. for example, via media announcements/web page information. 
Results of any monitoring should be used to inform the Estuary Health Monitoring Program and to develop estuary health 
report cards 

TSC 

Dolphin Research 
Australia, OEH 

High 

C7 Increase training and resourcing for compliance monitoring staff with a 
particular focus on collecting evidence of water pollution and vegetation 
clearing. 

The community expects Council to respond effectively to incidents of environmental pollution, acknowledging that compliance 
work has a high demand on resources and requires significant levels of staff expertise.  It is recommended that Council 
allocate additional resources to the issue. 

TSC 

DPI, OEH, RMS 

High 

Threat 1 - Bank Erosion    

D Improved farming practices    

D1 Work with landholders to increase awareness of the impacts of both soil and 
river bank erosion and to increase uptake of mitigation measures, including 
greater landholder adoption of best management practice, particularly in 
regards to water quality. 

Such measures may include: 

• catchment revegetation to reduce flood peaks; 

• soil conservation practices (phosphorus is strongly associated with sediment transport); 

• maintaining vegetative cover; 

• optimising dung beetle management in pastures; 

• minimising excess fertiliser use; 

• establishing and maintaining vegetation in riparian zones including suitable vegetation • types/methods; 

• employing erosion and sediment controls where vegetative cover cannot be maintained; 

• stormwater treatment; and 

• management of agricultural land and drains to minimise low dissolved oxygen (DO) floodwaters developing and reaching the 
estuary, particularly in the middle estuary and Rous estuary. 

TSC 

Landcare, LLS 

High 

E Promote the river as a better resource to a diversity of users and support uses 
that are complimentary to the character and existing values of each reach of 
the river, in keeping with the long term vision and objectives for the estuary. 

   

E1 Recommend to NSW Roads and Maritime Services that the character zones 
recommended in the Recreational Use Strategy be reflected in the review of 
the Tweed Estuary Boating Plan 2010, in particular, the inclusion of the 
following restrictions: 
• create a no-tow zone within the “Conservation Zone “ (Stotts Island) to 
prevent wake damaging sensitive environmental habitat, whilst increasing the 
areas suitability for tranquil and passive recreational uses; and 
• extending the no ski/tow zone within the “Restoration Zone” (Bray Park Weir 
to Commercial Road Boat Ramp) to reduce the risk of further wake induced 
bank erosion, and increase the likelihood of existing erosion being able to be 
stabilised with bioengineered works, whilst increasing the areas suitability for 
tranquil and passive recreational uses. 

 

The assignment of character zones (Section 5.3.2) and associated waterway usage and speed restrictions would greatly assist 
in the management of bank erosion, user conflicts, limited waterway and foreshore access and infrastructure restrictions, whilst 
also promoting the continuation of active and passive recreational use, commercial use, and environmental 
restoration/conservation.  

To be successful, this approach needs to be supported by regulatory controls, signage, monitoring and enforcement, and these 
measures would all depend upon RMS supporting the towing restrictions advocated by Council in the Recreational Use 
Strategy, and this CMP.  

In addition, the provision of sufficient infrastructure to cater for the needs of the recreational uses planned for each zone (refer 
Actions X to FF) must be considered. In particular, significant bank protection works (and associated maintenance 
requirements) will be required where wake generating boat use would be consolidated and banks subjected to repeated 
exposure to high energy, i.e. in the recommended Active Use Zone from Stotts Island to Commercial Road Boat Ramp, 
Murwillumbah. It is noted that for a large part of this zone, river bank stabilisation works will be required to address existing 
severe bank erosion and protect roads, regardless of the ongoing presence of wake generating boating activities. 
The aims of each character/usage zone should be promoted through education in order to support compatible recreational use 
and environmental conservation in keeping with the long-term vision for the estuary.  

TSC 

RMS 

High 

E2 Promote the character zones and their aims and provide educational materials 
to encourage vessel operators undertaking high impact activities (skiing, 
wakeboarding, wake surfing, PWC) to avoid the conservation and restoration 
zones for high wake, noise and amenity disturbing activities. 

 TSC 

DPI, OEH, RMS 

High 

E3 Develop a policy on Motorised Water Recreation Businesses and amend the 
Tweed LEP 2014 via addition of a clause, to allow for definition and 
assessment of Motorised Water Recreation Businesses, with the intent of 
being consistent with the Environmental Values and Objectives of the Tweed 
River Estuary Coastal Management Program. Such a policy would include non-
commercial organised events including multiple participants using motorised 
vessels. 

In order to ensure that commercial vessel use of the river complies with the objectives of the Tweed Estuary Coastal 
Management Program, Council needs to develop guiding policy to confirm the threshold point at which commercial use will be 
classified as development, and will require assessment. It is also considered that the impacts of certain high impact water 
sports are contrary to the objectives and intent of the Tweed Estuary Coastal Management Program, and as such activities that 
generate such impacts will be assessed through the development of objectives and assessment criteria, in an LEP clause.  
High impact water sports would be classified as those involving high levels of noise, wake, speed, risk or pollution. 

TSC 

NSW Planning 

High 



TWEED SHIRE COUNCIL  TWEED RIVER ESTUARY CMP 

 
 Page 55 

 

ID Action Description  Details Responsible agency Priority 

Support agencies 

F Rehabilitate and maintain priority bank erosion sites High and moderate priority areas for bank rehabilitation, as identified in investigations undertaken for this CMP, are specified in 
Appendix M (M2). 
Specific actions to address bank erosion are listed below. Related actions include Action D, Action G, and Action Z1. 

  

F1 Progressively carryout bank stabilisation works in accordance with prioritised 
sites identified in Appendix M (M2) and the output of Action F3 (below).  

Works should be undertaken in staged approach targeting grant funding programs as they become available. Works would be 
undertaken by TSC’s Waterways Program focussing on sites that have environmental outcomes as a priority, and by TSC’s 
Roads Program, focussing on the protection of roads (and incorporating revegetation/habitat best practice where feasible). 
Cost estimates have been based on the estimates provided in the Tweed River Bank Erosion Management Plan (TSC, 2014). 
Note that the sites prioritised for bank stabilisation in M2 do not generally include a detailed assessment of erosion affecting the 
Tweed Valley Way and Tumbulgum Road (exceptions include sites N1 and N2). See action F3. 

Alternatives to rock walls should be considered, taking into account benefit cost (including life cycle costs), project risks and 
funding availability. 

Design of bioengineering and structural works should include: 
• an allowance for sea level rise (e.g. the ability to add to the height of the rock fillets and revetments in the future); 
• consideration of public foreshore access, use and aesthetic impact; 
• consideration of the design principles specified in the guidelines for Environmentally Friendly Seawalls (DECC, 2009) and in 
the Tweed River Bank Erosion Management Plan 2014to maximise habitat diversity, complexity and surface area in the 
structure;  
• consider the incorporation of instream vegetation structure for fish habitat; and 
• allow for the establishment and maintenance of compensatory riparian habitat (e.g. revegetation/bioengineering designs) 
where full height structural works are required on either public or private land. 

TSC 

OEH/ DPI Fisheries 

Fundamental 

F2 Undertake engineering investigations and design, and carry out restoration for 
high and high-medium lower estuary foreshore protection structures on TSC 
managed land as identified in Appendix M (M3) as required and when funding 
is available.  

Liaise with DoI - Crown Lands and TBLALC as required where sites are wholly 
or partially outside of TSC managed land. 

Refer to details of Action F1 regarding consideration of alternatives to rock walls, and the requirements for design of 
bioengineering and structural works. 

TSC 

DoI - Crown Lands, 
TBLALC 

High 

F3 Undertake a detailed investigation of existing and predicted river bank erosion 
sites adjacent to the Tweed Valley Way and Tumbulgum Road between Stott's 
Island and Murwillumbah (11.6km).  Prepare detailed designs, costs, priorities 
and timeframes for implementation of a ten year program of works that will 
stabilise erosion, protect roads and enhance aquatic ecosystem service 
provision.   

Council will use the information generated to plan for investment in erosion stabilisation, particularly as it relates to road 
protection, and to prepare and justify large scale grant applications for the implementation of future Tweed River bank 
stabilisation works.  

It is likely that engineered rock erosion stabilisation works will be required in a significant proportion of this reach, however 
Council and the community hold strong concerns about the cumulative impact of traditional rock revetment on the river 
environment, due to the already extensive scale of erosion present.  Due to the close proximity of roads in this reach, a “no 
action” or “revegetation” approach to bank stabilisation will be impractical.  

Council’s aim is to implement river bank erosion stabilisation works that will protect road infrastructure while reducing the water 
quality and sedimentation impacts of erosion, and optimise visual and ecological outcomes in the Tweed River Estuary.  

The study area will comprise both banks of the river from the upstream point of Stott's Island to the bridge in Murwillumbah. 

TSC High 

F4 Carry out monitoring of erosion stabilisation techniques employed to increase 
the resilience of vulnerable river banks, and update design advice for bank 
stabilisation works as required. 

  TSC 

DoI - Crown Lands, 
OEH 

Medium 

F5 Support MEMA reforms of DA process for best practice river bank erosion 
stabilisation.  

  TSC  

DoI - Crown Lands 
(Crown Lands as well 
as Office of Water), DPI 
Fisheries, RMS 

High 

F6 Continued liaison with DoI - Crown Lands on matters concerning Port 
infrastructure including the condition of the lower estuary protective 
infrastructure (as identified in this CMP and from any ongoing monitoring).  

Bioengineered designs incorporating vegetation plantings and aquatic habitat should be incorporated into any future rock wall 
remediation works, where feasible. 

TSC 

DoI - Crown Lands, 
TBLALC 

Low 
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G Rehabilitate and maintain riparian vegetation Very high and high priority areas for riparian restoration works are identified in Appendix M (M4). Specific actions are listed 
below. Related actions include Action D, and Action F.  

  

G1 Develop and implement a Riparian Zone Management Plan for the Rous 
estuary to compliment the potential restoration sites identified in the TSC 
(2014) Tweed River Bank Erosion Management Plan). 

The Plan should include: 

• identification of hotspots; 

• identification of opportunities to plant; 

• the identification of stock access prevention, bank stabilisation, revegetation and riparian weed management techniques 
appropriate for the estuary and hotspots; 

• consideration of shade and off-stream stock watering requirements where fencing is recommended to prevent stock access to 
the waterways;  

• working with the cane industry, farmers, and riparian land owners to identify potential bank stabilisation and revegetation 
projects for tributaries and upper catchment areas as well as the main stem of the estuary;  

• identify potential sources of funding for riparian rehabilitation projects including focused promotion and prioritisation of the 
Rous estuary;  

• the promotion and implementation of bank stabilisation and revegetation projects; and 

• Council should lead by example and ensure that all of its own infrastructure protection projects demonstrate BMP by 
minimising rock where practical, and incorporating vegetation and fish habitat features. 

TSC 

LLS, OEH, DPI 
Fisheries 

High 

G2 Ensure consistency in the application of rehabilitation planning in the 
development assessment and approvals process, including the use of 
conditions to require development impacts to be offset as directed by the 
Biodiversity DCP. 

To encourage private landholders to carry out riparian revegetation and rehabilitation projects on private land.  TSC 

NSW Planning 

High 

Threat 2 - Habitat loss and barriers to habitat connectivity    

H Restore natural drainage and reinstate tidal exchange     

H1 Audit floodgate management practices (Council managed), status of 
floodgates, and location of fish gates.  

Identify priority fish passage barriers for removal/modification following on from 
previous work by DPI Fisheries, i.e. additional floodgates for upgrading and 
installation of fish gates. 

Work in conjunction with TSC’s flood and sustainable agriculture programs, Floodgate Management Groups, DPI, Drainage 
Unions and landholders.  

Review TSC’s Floodgate Management Protocol and the Floodgate Management Plans and Agreements for management of 
modified floodgates both with, and without volunteer operators. 

The audit of floodgates will also be cognisant of future tidal inundation. 
 

TSC, DPI Fisheries  

DoI - Crown Lands, 
private landholders, 
Drainage Unions, LLS 

Medium 

H2 Work with the NSW sugar industry and DPI Fisheries to audit and review the 
management procedures for privately owned floodgates, and to develop a 
process for improving connectivity of the waterways with floodplain drains, 
where appropriate (i.e. taking ASS risk into account).  

Mechanisms may include: 
- Review of the LEP and the NSW Sugar Industry Best Practice Guidelines for Acid Sulfate Soils (2005) which set out the 
requirements for Drainage Management Plans (where PAEs are active) including procedures for floodgate management. TSC 
development of a proforma floodgate management plan/protocol in conjunction with DPI Fisheries and agricultural industry 
representatives for use on privately owned floodgates, and inclusion of the plans/protocols in existing Drainage Management 
Plans. 
- Consideration of implementing Drainage Management Plans under the provisions of the Water Management Act 2000 (using 
appropriate hydrological boundaries). 

TSC 

DPI Fisheries, 
Sunshine Sugar, 
private landholders, 
Drainage Unions 

Low 

H3 Undertake a cost-benefit analysis (CBA) and feasibility studies of alternative 
land use options in the face of rising sea level and more frequent tidal 
inundation of low-lying agricultural land, i.e. identifying the costs to protect 
agricultural land, the value of drained and flood protected landscapes for 
agricultural production versus the: 

- potential fisheries value from restoration of natural drainage, reinstatement of 
tidal exchange and rehabilitation of former wetland and backswamp areas; and  

- potential for carbon storage in restored wetlands and backswamps as a future 
revenue source; and  

- value of ecosystem services provided by accommodating landward retreat of 
estuarine vegetation communities. 

A particular focus will be on identifying economically viable and socially acceptable strategies for implementation. The 
assessment should include broad consideration a range of factors including, but not limited to: 
• land ownership scenarios; 
• potential carbon sequestration benefits; 
• ecosystem services; 
• potential impacts on farm viability and cash flow; 
• potential funding streams for farmers to undertake hydrological works, e.g. market-based approaches, public-private 
investment strategies, and collective arrangements that promote cooperative action, financial incentives (e.g. grants, price 
signals and trading mechanisms, which are of particular importance where hydrological works are required to alter drainage 
patterns), nonfinancial measures (e.g. Government extension services), and regulatory frameworks (DEWHA, 2009). 
 

TSC, OEH, DPI 
Fisheries 

Sunshine Sugar, 
private landholders, 
Floodplain 
Management Groups, 
Drainage Unions 

M 
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H4 Undertake upgrades to the existing fishways at Bray Park Weir to ensure 
adequate fish passage upstream and downstream of the weir under all 
conditions. Include consideration of Clarrie Hall Dam raising and environmental 
flow requirements.  

Linked to Action V. TSC, DPI Fisheries  

n/a 

High 

H5 Assess which creeks and drains experience a build-up of silt and debris 
downstream of floodgates and investigate the management responsibilities for 
drain sections between the river and the first flood gate, streamlining of 
approval requirements and identifying opportunities for remediating these 
areas. 

The Condong Creek Drainage Management Plan has been developed to optimise flow in this system. Whilst most other creeks 
and drains draining to the estuary have floodgates only 50 to 80 m upstream of the confluence with the main rivers, and 
management of these areas is undertaken by Council at an operational level, there are several creeks where the floodgates 
are located well upstream of the confluence that may require more formalised management arrangements (e.g. Dulguigan 
Creek, and the outlet channel between Lake Kimberley and Shallow Bay).  

DoI - Crown Lands role would be focused on the investigation of management responsibilities (as opposed to on ground 
assessments). 

TSC 

Drainage Unions, 
private landholders, DoI 
- Crown Lands, DPI 
Fisheries 

Low 

H6 Support and be involved in MEMA data collation and development of a 
drainage management plan for the Tweed floodplain. 

DPI Fisheries have stated that the Tweed floodplain is one of eight large coastal floodplains where, as part of the MEM 
Strategy [Action 2.4], data will be collated to inform the development of strategic, evidence-based drainage management plans 
that streamline and better integrate the existing regulatory complexity.  

Drainage management plans will consider cumulative impacts; prioritise actions, investment planning and support decision 
making. Once developed the plans will also reduce red tape by permitting landholders to make informed and accountable 
decisions to mitigate and mange risks where the landscape and soil constraints are manageable and where threat and risk to 
use of the marine estate by other stakeholders is minimal. It will, however, take up to two years to develop the full legal 
framework to underpin the preparation of drainage management plans, given that no such plans exist and to consult on the 
complex nature of the issues involved like variations in land ownership and drainage unions. 

TSC;  

MEMA 

High 

I Investigate the potential for rehabilitation of former floodplain wetlands The rehabilitation of former wetland or backswamp areas is a potential management action for maximising ecosystem benefits 
provided by the floodplain, whilst minimising the impact of agriculture on estuary ecosystems. This is particularly the case for 
former backswamps that were once important habitat areas or fish nurseries, or priority areas for riparian rehabilitation and/or 
ASS remediation. The best opportunities for rehabilitation are typically on water logged/tidally affected land of low agricultural 
value. 
Specific actions are as follows. Related actions include Action H3. 

   

I1 a) Develop a methodology and undertake assessment (based on criteria such 
as elevation, tenure, soils, vegetation etc.) of areas of the floodplain that may 
have potential for regeneration of floodplain wetlands.  

b) Consult and work with cane and grazing industry representatives to find 
opportunities for improving ecosystem services in agriculturally marginal, low-
lying/water-logged/tidally affected soils, and identify potential outcomes that 
would benefit (improve farm efficiency or increase productivity) and motivate 
landholders.  

  Linked with Actions H1-H6. TSC 

DPI Fisheries, OEH, 
LLS, Tweed Cane 
Growers Association, 
Sunshine Sugar 

Medium 

I2 Identify and promote successful examples of floodplain wetland rehabilitation 
projects (such as ponded pasture and reforestation projects). 

Work with estuary management agencies across the NSW north coast to identify successful projects. TSC, LLS 

DPI Fisheries, OEH, 
Landcare, Tweed Cane 
Growers Association, 
Sunshine Sugar 

Medium 

I3 Implement a pilot floodplain wetland rehabilitation project that has multiple 
benefits. 

 TSC, LLS 

DPI Fisheries, OEH, 
Landcare, private 
landholders 

Medium 
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J Protect significant estuarine vegetation - improve condition and extent Related actions: Action Q, Action S, and Action Z    

J1 Design and deliver an education project to reduce boating impacts on seagrass 
beds, in particular from propeller tracking and trampling during boat beaching.  

The project, to be managed and implemented by DPI Fisheries and RMS is to include: 
• installation of special navigational markers with appropriate signage regarding sensitive seagrass areas (as well as sensitive 
shorebird habitat – refer Action M2) in particular, sensitive or impacted locations at Tonys Bar (adjacent to Shallow Bay) and at 
Lillies Island (Chinderah Bay); 
• production of a handout brochure specific to protecting sensitive seagrass and shorebird habitat areas in the lower estuary 
and transition zone; and 
• enhancement of funding towards the NSW Fisheries Education Officer position to increase presence and liaison within the 
estuary. 

DPI Fisheries, RMS 

TSC, OEH 

High 

J2 Prevent vehicle access/boat launching adjacent to seagrass beds off Alf Rush 
Memorial Drive. 

  TSC 

RMS, DPI Fisheries 

Low 

J3 Liaise with TBLALC to improve the management of degraded wetland and 
foreshore areas at Letitia Spit through the control and prevention of vehicular 
access and powered motorboat access, and encouragement of recreational 
use away from fragile wetland areas 

The 1991 Lower Tweed Estuary River Management Plan identified that the spit was at threat from weed infestation, land 
degradation, habitat destruction, rubbish dumping, and other problems associated with general neglect. 

Tweed River Entrance Sand Bypassing Company (TRESBCo) has a land lease over parts of Letitia Spit for the Tweed Sand 
Bypass Project. 

TSC 

TBLALC, DPI fisheries, 
OEH 

Low 

J4 Support MEMA development of an Intertidal Marine Vegetation Strategy for the 
estuary (MEM Strategy Action 2.3.2. 

DPI Fisheries (2019) has indicated that as part of MEM Strategy Action 2.3.2, that the Tweed is one of two locations in which 
an estuary-wide marine vegetation management strategy is to be developed as an evidence-based estuary-wide document that 
informs decision making about intertidal marine vegetation. These strategies aim to direct decision making toward maximise 
resilience, accommodate sea level rise, address key threats (clearing & drainage, cattle grazing, four-wheel drives on 
saltmarsh), facilitate rehabilitation opportunities, and reduce red tape for low impact works (e.g. mangrove trimming for safe 
traffic sight lines). 

TSC 

n/a 

High 

K Plan for and facilitate the migration of significant riparian and estuarine 
vegetation with sea level rise 

Specific actions are provided below. Related actions include Action D – Action J,  and Action O to Action S.    

K1 Using tidal inundation maps, review LEP zoning in High and Moderate priority 
areas for mangrove and saltmarsh migration, as identified in Appendix M (M5). 
Identify opportunities for incorporation of estuary vegetation migration areas 
into E or RU6 zones, particularly on public land.  Identify these and appropriate 
additional areas that warrant detailed consideration under TSC’s DCP A19 
clause C4, ‘Bushland or Wetland Vegetation on the coastal Floodplain’ 

  TSC 

NSW Planning 

Medium 

K2 Using incentive schemes and land holder agreements (e.g. TSC River Health 
Grants/Biodiversity Grants) continue to work with floodplain landholders to 
create buffer zones around existing waterways, wetlands and riparian areas, to 
accommodate dynamic changes to waterway, wetland and riparian vegetation 
boundaries, associated with sea-level rise. 

Landholder agreements could involve restrictions on grazing or cropping. TSC, OEH 

Private landholders, 
NSW Planning 

Medium 

K3 Investigate a suitable location (s) for the establishment of lowland sub-tropical 
rainforest on the floodplain to offset the potential loss of this vegetation 
community from Stotts Island. 

 TSC, OEH 

Private landholders 

Medium 

L Support the conservation and recovery of shellfish ecosystems    

L1 Raise the profile of shellfish ecosystems by increasing education and 
communication on their function and value. 

There is growing recognition that in addition to policy tools for the protection of existing shellfish ecosystems, active repair and 
restoration is required to restore shellfish ecosystems and their ecological functions (Gillies, et al., 2018). Protection and re-
establishment of shellfish ecosystems is likely to have positive implications for fish assemblages, water quality (as oysters filter 
the water), bank protection, overall ecosystem health, Aboriginal cultural heritage values and economic prosperity, fishing, and 
tourism in particular. Specific actions as recommended by Gillies et al., (2018). 

This action aligns with actions within the MEM Strategy Initiative 1 focused on developing a framework for oyster reef 
rehabilitation. 

DPI Fisheries, TSC 

OEH 

High 

L2 Undertake baseline mapping to determine the location, extent and vulnerability 
of any remaining oyster reefs and banks in the estuary and determine eligibility 
for protection of identified areas under Commonwealth and State Government 
threatened ecological community, flora and fauna and fisheries policies and 
legislation. 

DPI Fisheries 

TSC, OEH 

High 



TWEED SHIRE COUNCIL  TWEED RIVER ESTUARY CMP 

 
 Page 59 

 

ID Action Description  Details Responsible agency Priority 

Support agencies 

L3 Collaborate with DPI Fisheries to invest in and develop local restoration 
projects for native oyster species. 

TSC, DPI Fisheries 

Restoration 
practitioners, 
Indigenous 
representatives, 
aquaculture and 
commercial fisheries 

Medium 

M Support the protection of bird habitat     

M1 Conserve and protect threatened shorebird and raptor habitat through 
continued support of projects at key habitat sites in and surrounding the Tweed 
river estuary. 

 TSC  

OEH, Landcare, 
volunteer groups 
(BirdLife Northern 
Rivers) 

High 

M2 Install educational signage at Tonys Bar discouraging beaching of boats and 
providing information regarding the importance of the high tide roost to waders. 
Related to Action J1. 

  RMS, TSC 

Volunteer groups 
(Birdlife Northern 
Rivers) 

High 

M3 Trim mangroves at observation points adjacent to key shorebird habitat to 
allow continued visibility for monitoring activities. Specifically, this would 
involve liaison with NSW Fisheries regarding permitting and approvals (e.g. if a 
permit to harm marine veg will be required) and inclusion of mangrove 
trimming into TSC annual maintenance permit.  

  TSC 

DPI Fisheries 

Medium 

M4 Maintain Osprey infrastructure through periodic inspection and condition 
assessment to ensure continued provision of breeding sites and to address 
risks to public safety. 

  TSC 

n/a 

High 

N Improve habitat and visual impact outcomes for river bank erosion stabilisation 
works 

Where bank remediation is not wholly possible through revegetation alone, the criteria listed below should apply to protective 
infrastructure works. Related actions include Action F 

  

N1 Ensure DA conditions reflect the objectives of the CMP to achieve the 
mitigation of harmful impacts on riparian vegetation, aquatic habitat and visual 
amenity when full height structural works (i.e. to the top of bank) are required 
to stabilise erosion on either public or private land. 

In many cases, small scale works on private land involve creating or upgrading revetment walls on residential lots. In these 
cases, bioengineered approaches will sometimes, but not always be feasible. In all cases, where Council or NSW Agency 
approval is required, conditions should be applied which result in the establishment and maintenance of appropriate native 
riparian tree species.   

TSC,  

OEH, DoI – Crown 
Lands, DPI Fisheries, 
TBLALC 

High 

Threat 3 - Degraded estuarine water quality    

O Ensure adequate development controls  and compliance     

O1 Ensure that requirements for stormwater detention and treatment are achieved 
for all future developments, including erosion and sediment control 
requirements during the construction phase. 

  TSC 

n/a 

High 

P Reduce acid runoff Management should seek to reduce acid runoff during key risk periods (i.e. following major rainfall events). Specific actions are 
provided below. Related actions include Action H3. 

  

P1 Work with the sugar industry and floodplain landholders to reduce acid runoff 
wherever possible, primarily in the upper estuary, middle estuary and Rous 
estuary, and in particular, in amended priority ASS remediation areas.  

Amended priority remediation areas are those which recorded low pH levels in drain waters during recent event sampling, i.e. 
upstream of Dulguigan Creek in the Rous estuary, the northern side of the Main Trust Canal, Condong Creek, Blacks Drain 
and the floodplain between Bray Park and Murwillumbah. Existing management strategies include: planning controls, drain 
shallowing, laser levelling, liming, tidal flushing etc. 

TSC  

Sunshine Sugar, 
private landholders, 
DPI Fisheries, OEH, 
Landcare, LLS 

High 

P2 Undertake a follow-up audit of pH levels in key drains during or following a 
moderate-to-high flow event and where possible, additional sampling to isolate 
discrete problem areas for ASS export. 

Sampling should be undertaken close to the sampling trigger being reached, i.e. prior to full flushing of drains which may occur 
in large or continuing rainfall events. 

TSC - Waterways 
Program 

Private landholders 

Medium 
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P3 Deploy automatic pH loggers in agricultural drains in priority ASS remediation 
areas to monitor acidity levels and flushing behaviour during a variety of 
weather events.  

  

  
TSC 

Private landholders 

Medium 

P4 Identify opportunities for local, on-ground trials and monitoring of wet-acid 
containment projects. 

As per Action I2, identify a site where ASS rehabilitation can be undertaken with the dual aim of creating floodplain wetland(s) 
and improving floodplain ecosystem service delivery. 

TSC 

Sunshine Sugar, 
private landholders, 
DPI Fisheries, OEH, 
Landcare, LLS 

Medium 

P5 Work with the NSW sugar industry to continually improve the self-regulation of 
ASS with a view to improving the overall level of ecosystem services on the 
floodplain.  

This should include evaluation of the effectiveness of the self-regulation scheme in: 

•  addressing existing risks and new incidents in ASS areas; 

• controlling the discharge of poor quality water;  

• improving connectivity between waterways and floodplain drains (in conjunction with related Actions H1 and H2); 

• providing for the revegetation of drains (allowing for drain maintenance requirements); 

• controlling aquatic weeds; 

• improving the public availability and transparency of reporting; and 

• examining the consent requirements and extent of land to which PAEs apply. 

TSC, Sunshine Sugar 

n/a 

Medium 

P6 Work in conjunction with the sugar cooperative, and NSW Planning regarding 
issues of ASS management, development consent and exemptions, auditing 
and compliance. 

Concern has been expressed that drainage management plans and exemptions from DA requirements for earth works in high 
ASS risk area that are applicable to the sugar industry are being used in areas that have transitioned out of sugar production. 

TSC 

Sunshine Sugar, NSW 
Planning  

Low 

Q Reduce catchment nutrient inputs to the estuary Management effort should focus on reducing inputs of both nitrogen and phosphorus to the estuary. Specific actions are listed 
below along with related actions, Action D to Action G. 

  

Q1 Undertake revegetation of floodplain agricultural drain banks using Lomandra 
spp. and other native species through TSC Sustainable Agriculture Programs 
‘Green Banks” initiative. 

 TSC 

LLS, OEH, DPI 
Fisheries 

High 

Q2 Undertake upper catchment riparian rehabilitation works, in particular fencing 
livestock out of waterways and revegetating banks with native species. 

Continued implementation of TSC’s River Health Grants Program.  Works will focus on water quality and riparian ecosystem 
health benefits. 

TSC 

LLS, private 
landholders 

High 

R Improve waste water and effluent management     

R1 Reduce the effect of WWTP discharges to the estuary by reducing point source 
loadings of bioavailable nitrogen in particular, by upgrading the Murwillumbah 
WWTP, focussed on reducing nutrient loads to the Rous estuary during low-
moderate flows.  

 Options that could be investigated to achieve this may include: 

• improving effluent quality; 

• beneficial reuse of effluent; and 

• discharge to less sensitive environments. 

TSC 

n/a 

High 

R2 Work with Sunshine Sugar to understand and identify opportunities to reduce 
nutrient levels in the estuary in the vicinity of Condong Sugar Mill. Particular 
aspects to investigate include potential nutrient loading from mill cooling water 
discharge (noting that this comes from Murwillumbah WWTP), as well as 
discharge from adjacent drains and stormwater outlets in the vicinity. 

  TSC 

Sunshine Sugar, 
Private landholders 

Medium 

S Reduce sediment inputs to the estuary Elevated levels of TSS, primarily of concern in the middle estuary and Rous estuary, can be managed through specific related 
actions, Action D to Action G, Action O and Action R.  

  

T Reduce the human health risk of faecal contamination in the estuary      

T1 Investigate sources and relative loadings of pathogen inputs (i.e. human or 
animal sources and key locations) to better assess the risk to human health 
and to direct management effort to specific areas of the estuary. 

  TSC 

NSW Health 

Low 

T2 Undertake community education regarding high risk periods and locations for 
swimming throughout the estuary.  

 Swimming is not advisable in the Rous estuary most of the time.  

Include education measures to reduce faecal loading to the estuary (e.g. pet droppings, illegal sewer connections etc.). 
TSC 

NSW Health 

Medium 
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Threat 4 - Tidal inundation and coincident flooding damaging agricultural land, 
private property, public facilities and assets 

   

U Increase resilience of land, assets and people to impacts of sea level rise and 
increased tidal inundation. 

    

U1 Undertake a vulnerability assessment of Council assets, incorporating risk from 
coastal hazards, particularly sea level rise and tidal inundation.  Incorporate 
sea level rise and tidal inundation risk into design, maintenance planning and 
replacement of existing and planned assets. 

Likely to consist of a number of consultant engagements in addition to significant staff time commitment. TSC 

n/a 

Medium 

U2 Undertake a vulnerability assessment of existing and future development areas 
and LEP zonings, incorporating risk from coastal hazards, particularly sea level 
rise and tidal inundation.  Incorporate sea level rise and tidal inundation risk 
into LEP and Sub-division DCP review. 

Likely to consist of a number of consultant engagements in addition to significant staff time commitment. TSC 

n/a 

Medium 

U3 Undertake an assessment of potential changes in mosquito breeding habitat 
under future tidal inundation scenarios, and determine potential health and 
wellbeing impacts on existing and future residential areas and populations. 

Likely to consist of a number of consultant engagements in addition to significant staff time commitment. 

Linked to Action U6. 
TSC 

NSW Health 

Medium 

U4 Using the outcome of asset vulnerability assessments, develop long term 
adaptation strategies to manage the impacts of sea level rise, including the 
development of triggers that identify when strategies need to be implemented, 
modified or reviewed. 

 TSC 

OEH 

Medium 

U5 Consider preparation of a planning proposal to seek formal inclusion of a 
Coastal Vulnerability Area (tidal inundation) into the Coastal Management 
SEPP. 

Linked to, and pending outcome of Action A4. TSC 

OEH 

High 

U6 Continue to implement current controls regulating mosquito breeding in line 
with best management practice and developing science. 

Linked to Action U3. TSC 

n/a 

High 

U7 Develop and implement a communication strategy that ensures the impacts of 
sea level rise, future tidal inundation and adaptation responses are understood 
by the community and stakeholders. 

 TSC 

n/a 

Low 

U8 Recommend to DPI Agriculture that further research is required into the 
viability of alternative crops more suited to waterlogging and saline intrusion in 
response to increased flooding and predicted sea level rise impacts  

For example, trials of native tree food species and timber plantation species). DPI Agriculture or Research Australia Ltd (Rural 
R&D Corp) could potentially administer as a grant for post-graduate research. 

TSC 

n/a 

Medium 

V Address risk of overtopping of Bray Park Weir Related actions: Action H4    

V1 Project Reference Group to implement solutions including: 

• Review of Council operational procedure for monitoring and assessing the 
risk of overtopping at Bray Park Weir in light of findings from WRL (2017) and 
more recent Council investigations which identifies the probability of residual 
high tides in the estuary (i.e. a higher degree of sandbagging/concrete blocking 
during particular astronomical events may be required). 

• Concept design and environmental studies associated with any proposal to 
mitigate the risk of salt water ingress into the water supply. Linked to Action 
H4. 

• Evaluation of the current and likely future effectiveness of freshwater releases 
from Clarrie Hall Dam in preventing saline intrusion. 

 

 TSC 

 

High 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

Threat 5 - Loss of or impacts to biodiversity    

W Conserve and rehabilitate key habitat and reduce conflicts between threatened 
species and estuary users  

   

W1 Support stakeholder and community education and engagement RE 
conservation of existing populations of threatened shorebird, raptor and 
dolphin populations in the Tweed River estuary. Minimising conflict between 
these populations and anthropogenic uses of the estuary (fishing, boating, port 
use etc.). 

  TSC, OEH 

Landcare, Dolphin 
Research Australia Inc., 
BirdLife Northern 
Rivers 

Medium 

W2 Undertake a mapping assessment to determine locations of marine and 
intertidal hotspots for accumulation of plastic litter and marine debris. 

It is likely that the majority of litter and marine debris is concentrated in specific locations such as in the vicinity of stormwater 
outlets, popular fishing locations and embayments. Mapping of the current hotspots will drive more time efficient and cost 
effective future clean-up activities. 

Linked to Action O1 and W3. 

TSC 

MEMA, various marine 
research and volunteer 
organisations 

High 

W3 Monitor accumulation and undertake periodic removal of marine debris from 
key locations. 

Linked to Action O1 and W2. TSC 

MEMA, various marine 
research and volunteer 
organisations 

High 

Threat 6 - Lack of access to water and foreshore for non-boat recreation, 
particularly lack of sandy beaches 

   

X Improvements to foreshore parks and recreational facilities Related actions: Action E   

X1 Develop the Tweed regional accessible park and playground (adjacent to the 
river entrance) in line with the architectural concept developed for this park 
upgrade. 

  TSC 

 

Medium 

X2 Provide additional seating and vegetation at Ebenezer Park and Keith 
Compton Drive foreshore. 

  TSC 

 

Low 

X3 Provide and upgrade shore-based facilities on the upstream (southern) side of 
Old Fingal Boat Harbour. Improvements including erosion stabilisation, picnic 
tables, shelters, shower, pathway and access improvements would increase 
the amenity of this area.  

 TSC 

RMS 

High 

X4 Develop a detailed design and costing for upgrade of the Growers Market rest 
area at Tumbulgum  

Upgrade to resemble a designated rest area to maximise the usage and safety of this popular location for all users e.g. by 
reducing the speed of drive-through traffic, enhancing foreshore vegetation, installing amenities and picnic facilities and 
improving the visibility of growers stalls to passing motorists. 

TSC 

 

Low 

X5 Develop detailed design and costing for upgrade to Bluey Hill Park (North 
Tumbulgum)  

Upgrade to support passive recreational use of the lower Rous estuary and middle estuary including provision of nature based 
education opportunities, consideration of a canoe launching facility for canoes/kayaks/Stand Up Paddleboards (SUPs), native 
tree planting for shade, picnic facilities and vegetation restoration. A concept plan was included in the 1996 Management Plan. 

TSC 

OEH 

Low 

X6 Provide nature based education opportunities and consider installation of a 
canoe launching facility for canoes/kayaks/SUPs at Pat Smith Park (at the 
Dungay Creek confluence with Rous estuary 

Upgrade to support passive recreational use of the Rous estuary. A concept for a canoe/walking trail was included in the 1996 
Management Plan 

TSC 

OEH 

Low 

Y Maintain and improve facilities for connectivity of public access along the 
foreshore 

Related actions: Action Z   

Y1 Investigate opportunities to increase connectivity with walking trails.   There is an extensive network of footpaths and cycleways in the lower estuary, but the opportunity to establish linkages 
between existing walkways and cycleways should be pursued to achieve a sense of completion, to enhance the value of 
investment already made and to maximise public recognition of the project. A specific opportunity to be investigated through 
development of a concept design and cost estimate is increasing connectivity with walking trails in the Tweed Heads historic 
site and Tweed Heads South levee. 

TSC 

OEH, TBLALC 

Low 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

Z Maintain amenity of existing estuary beaches and create additional artificial 
sandy beaches 

Related actions: Action EE, FF1   

Z1 Maintain the amenity of existing sandy beaches in the estuary.  

Existing sandy beaches that would benefit from beach nourishment, as 
required, include: 
• Jack Evans Boat Harbour; 
• the northern side of the Terranora Inlet (Ebenezer Park); 
• New and Old Fingal Boat Harbours; 
• Chinderah; 
• Tumbulgum; 
• Condong; and 
• Murwillumbah Rowing Club. 
 

Beach nourishment of Jack Evans Boat Harbour should be in accordance with existing engineering concept design (GHD, 
2016) involving construction of a sill to retain nourished material. The design would provide for an all-tide sandy recreational 
beach, support seagrass growth in the area and reduce the frequency of current sand management works in the harbour.  

Design of any beach creation and beach nourishment works in the estuary should minimise impact on adjacent seagrasses 
including consideration of grain size suitability (for both amenity and seagrass vulnerability), beach slope and the potential for 
“slumping” of nourishment material. 

DoI – Crown Lands to include consideration of this action in the beneficial reuse of any maintenance dredged material won 
from the bed of the estuary. 

TSC,  

DoI - Crown Lands 

Medium 

Z2 Investigate the feasibility and document concept designs for the creation and 
maintenance of additional accessible sandy beaches for both non-boat 
recreation and for increased capacity for boat beaching (minimum 
recommended length = 30m). This action is suggested in conjunction with the 
investigation of additional boating infrastructure and ancillary features (Actions 
DD to GG).  
Suggested areas for consideration of additional sandy beaches include:  
• Fingal, north of Wommin Lake Crescent; and 
• Tumbulgum. 
 

The optimal location(s) and feasibility of establishing additional artificial community beaches should consider beach longevity, 
recreational demand, environmental impacts (e.g. smothering of seagrass, disturbance to ASS), proximity to nourishment sand 
sources, ongoing maintenance requirements and associated costs. 

TSC 

RMS 

High 

Threat 7 - Conflict between river users    

AA Reduce river user conflict through provision of adequate access and 
infrastructure and through sufficient separation of incompatible uses 

The mitigation of conflict between users of the estuary is achieved through related actions: Action E, Action X to Action Z, and 
Actions DD to FF. 

  

BB Continue to work with RMS to improve compliance with, and policing of boating 
rules, and recommend towing restrictions in conservation and restoration 
character zones 

NSW Roads and Maritime Services (RMS) is responsible for boating and navigation infrastructure in the Tweed Estuary.   

BB1 Undertake educational campaigns (such as talking to boat ramp users) and 
enforcement to:  

• inform the community of boating rules; 

• increase compliance with, and policing of existing rules; 

• raise awareness of environmental impacts of boating and safety risks to other 
waterway users; and 

• encourage consideration of other users of waterways, foreshore and nearby 
residents. 

  RMS/DPI 

TSC 

High 

BB2 Request that RMS: 

• allocate more resources to compliance of existing boating regulations, 
particularly PWC use; and 

• update RMS’ survey of vessel numbers using the river. 

 RMS 

TSC 

Medium 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

Threat 8 - Reduced stocks of target fish species    

CC Improve the status of fish assemblages in the estuary Linked to Actions B-T; and Actions V-W    

CC1 Collaborate with DPI Fisheries on an education/engagement program to 
improve community understanding of commercial fishing impacts and benefits, 
and the science-based management of the industry. 

 

 

 

 

 

This action aligns with actions under MEM Strategy Initiative 6 which includes actions to foster the industry to develop its social 
licence (MEM Strategy Action 6.8). 

DPI Fisheries 

TSC 

High 

Threat 9 - Restricted levels of boating infrastructure and facilities or reduced 
navigability 

   

DD Continue to liaise with DoI - Crown Lands regarding the upgrade and 
expansion of Tweed Port in line with Council and community requirements 

Any proposal to upgrade the Tweed Boat Harbor precinct area would involve key stakeholders including Council and the 
community. To this end, DoI – Crown Lands convenes a Tweed Harbour User Group quarterly. RMS is also an important 
stakeholder. 

TSC should continue to liaise with the above stakeholders to ensure that the requirements of Council and the community are 
considered in all port development activities. 

TSC 

DoI - Crown Lands, 
RMS 

M 

EE Maintain and improve boating infrastructure, access and ancillary facilities for 
boaters 

The majority of recommendations revolve around the formalisation and consolidation of existing facilities and access 
arrangements to optimise facility performance and reduce user conflict in the estuary. Related actions: Action E, Action X to 
Action Z. 

  

EE1 Increase funding to TSC’s Boating Facilities Management program, primarily 
for the pro-active maintenance of TSC’s waterways infrastructure. 

  TSC 

 

High 

EE2 Improve the facility layout at existing boat ramps and identify opportunities to 
increase efficiency and reduce congestion. 

Considerations include the provision of direct access between ramps and pontoons; and the installation of mooring bollards in 
the vicinity of popular locations with limited mooring and beaching access (e.g. Tumbulgum). There are five ramps at which 
efficiency improvement projects could be undertaken. 

TSC 

RMS 

Medium 

EE3 Investigate the feasibility (site availability, commercial viability, environmental 
risk/benefit) of establishing on-water re-fuelling facilities in the estuary.  

Comments raised during stakeholder consultation indicate at least some demand for on-water re-fuelling facilities although no 
detailed evaluation has been undertaken. 

Responsibility for providing a fuel facility for boating would need to be considered in accordance with the Regional Boating Plan 
along with funding opportunities through the RMS Boating Now program. This could involve other government agencies as well 
as the private sector. 

Council staff would support private sector led investigations. 
DoI - Crown Lands role would be limited to providing appropriate authorisations under the Crown Land Management Act 2016, 
if / when required. 

Private sector 

TSC, DoI - Crown 
Lands 

Low 

EE4 Carry out boat ramp improvements at John Oxley Park, Chinderah.  Maintenance dredging at John Oxley Park boat ramp is planned however there is limited space available to significantly 
upgrade this boat ramp to accommodate additional lanes, or trailer parking spaces. 
Note that the role of DoI - Crown Lands in this action would be limited to providing appropriate authorisations under the Crown 
Land Management Act 2016 if /when required  

TSC 

RMS, DoI - Crown 
Lands 

Medium 

EE5 Upgrade car parking facilities at Condong Rd Boat ramp (Clarrie Purnell Park) 
including asphalting and line markings. 

  TSC 

RMS 

Low 
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ID Action Description  Details Responsible agency Priority 

Support agencies 

FF Ensure adequate planning, assessment and control of dredging and sand 
extraction in the estuary 

   

FF1 Prepare a local dredging strategy and implementation plan for the estuary (in 
consultation with DI Lands and RMS) documenting dredging needs on 
submerged crown land. 

The Tweed River estuary is listed as a priority regional waterway in the Coastal Dredging Strategy with State owned assets 
located at the Southern Boatharbour and significant sand bypassing infrastructure located in the vicinity of the entrance. Whilst 
dredging is not a legislative responsibility, under the Coastal Dredging Strategy, dredging to maintain navigational access to 
State owned infrastructure will be fully funded by the NSW Government. Currently, dredging in the lower estuary is undertaken 
as needed. 

Specific detail required in the local dredging strategy includes: 
• the likely future dredging needs (navigational and otherwise, e.g. for beach nourishment purposes) for priority channels of the 
estuary including the maximum/typical vessel draft that could realistically be accommodated in areas of the estuary given 
financial and natural constraints;  
• an updated assessment of the average net in-feeds of fluvial and marine sands into the estuary to ensure that dredging is 
balanced against sediment influx as well as considering operational requirements;  
• long-term predictions on natural channel morphology and river dynamics;  
• mapping of environmental constraints and sensitive receptors in relation to nominated dredging, dewatering and deposition 
locations. Constraints include presence of marine vegetation, sediment types, social/recreational values, land use and land 
ownership; 
• minimum monitoring requirements to address risks identified by the approvals process and to inform assessment of long term 
impacts. Improved monitoring programs should be implemented for dredging projects to identify any potential impacts on the 
estuarine environment; 
• preferred methods/areas for reuse (including consideration of nourishment of existing sandy beaches and/or creation new 
sandy beaches within the estuary for recreational purposes), treatment or disposal of dredged material; establishment or 
provision for facilities that allow for efficient, low-impact implementation of routine dredging; and  
• expectations in relation to funding or in-kind contributions from other agencies (e.g. TSC, RMS) or estuary user groups.  

The DoI – Crown Lands Tweed Sand Bypass team will need to be consulted with in terms of potential impacts of the proposed 
strategy on the Tweed Sand Bypass project. For example, any proposal to nourish / dispose of dredge material in the vicinity of 
Leticia Spit would require careful consideration by the Tweed Sand Bypass team. 

To be determined 

n/a 

Low 

FF2 Council request that DoI – Crown Lands undertakes a review of existing data 
collected thus far through the TRESBP Environmental Monitoring System to 
determine the net direction of sediment movement in the estuary, the threshold 
for exportation of sand from the system via dredging and sand extraction under 
existing conditions, and the impact of climate change on that regime. 

It is important to understand whether the flood tide infeed of marine sands to the estuary is generally greater than or less than 
the ebb tide transport of sand, i.e. whether shoals will continue to grow or whether they will erode with a net export of sediment, 
and how this regime will progress into the future in response to dredging and sand extraction activities and to emerging risks 
such as sea level rise and potential for increased erosion. This information would be considered in the development and any 
reiterations of Action FF1.  

TSC 

n/a 

Medium 

Responsible agencies: TSC – Tweed Shire Council, TCWC – Tweed Coast and Waterways Committee, RMS – Roads and Maritime Service, DI – Department of Industry, DPI – Department of Primary Industries, TBLALC – Tweed Byron Local Aboriginal Land Council, AAC – Aboriginal Advisory 
Committee, OEH – Office of Environment and Heritage, DET – Department of Education, LLS – Local Land Services, BoM – Bureau of Meteorology, SES – State Emergency Service 

Management Priority: F = Fundamental, H = High, M = Medium, L = Low. 
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Figure 27: Tweed River estuary CMP on-ground actions – lower estuary - entrance reach, Terranora Inlet and Southern Boat Harbour 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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Figure 28: Tweed River estuary CMP on-ground actions – lower estuary – Ukerebagh Island to Fingal 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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Figure 29: Tweed River estuary CMP on-ground actions – transition zone 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 



TWEED SHIRE COUNCIL  TWEED RIVER ESTUARY CMP 

 
 Page 69 

 

 

Figure 30: Tweed River estuary CMP on-ground actions – middle estuary 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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Figure 31: Tweed River estuary CMP on-ground actions – upper estuary 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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Figure 32: Tweed River estuary CMP on-ground actions – Rous River estuary 
Note: only very high and high priority rehabilitation sites are shown for restoration of protective infrastructure, bank restoration, riparian revegetation and coastal squeeze of significant estuarine vegetation 
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5.5. Business Plan 

The intent of implementation of this CMP is in meeting the objectives developed for the environmental, 
social, recreational and commercial values of the estuary as identified in Section 1.7. This Business Plan 
(summarised in Table 11) specifies: 

• Action description – an outline of the scope of works required. 

• Cost estimate – a broad estimate of capital, operational and maintenance costs for implementation 
over the 10 year life of the plan is provided. Where costs are already funded under Council’s existing 
operational program or secured grants, this has been identified in GREEN TEXT. Unfunded costs 
are identified in RED TEXT. Cost estimates provided in the action descriptions are preliminary only 
and based on the best available information. Where a study/review is required to determine the 
appropriate level of expenditure, the cost of the review has been estimated in the action planning. 
Implementation costs included in the CMP should be revised continually as the document is 
reviewed (refer Section 5.6). Potential funding sources are discussed in Section 5.5.1. In many 
instances, it is expected that in-kind contributions will be provided from the responsible body and 
supporting organisations and this has been identified where appropriate. 

• Cost benefit distribution – A key driver in meeting these objectives is the protection and improvement 
of estuary health bringing about subsequent public benefits (e.g. through improved recreational 
potential and amenity), or vice-versa. None of the recommended actions aim to benefit private 
interests though they may do so indirectly as a consequence of improved estuary health (e.g. to 
commercial fishers in association with health of fish stocks; or to private landholders in association 
with improved river bank stability and improved understanding of best management practices). No 
cost-sharing with private parties has been has been proposed. 

• Timing and alignment with Council’s Delivery Cycle Program under the NSW Integrated Planning 
and Reporting (IP&R) Framework within which it is intended to implement each action, pending 
funding availability.  Council is currently working within a ten year Community Strategic Plan, 2017 – 
2027. Over the 10 year period of this CMP, TSC will work to three (x) four year Delivery Programs 
(DP) under the IP&R Framework. These will include the years: 

o 2017 – 2021 (DP 1); 

o 2021 – 2025 (DP 2); and 

o 2025 – 2029 (DP 3). 

Actions within the CMP align with Council’s key services as identified in Section 1.8.4. Timing of the 
delivery of actions should be based on the priorities developed for this CMP but will also depend on 
the availability of funding. Possible funding mechanisms are discussed in Section 5.5.1. 

• Economic analysis and funding category – three categories are provided as follows: 

o Category 1 – economic analysis complete, action funded under normal operating budget or 
existing programs and grants and not expected to impact on current resourcing levels; 

o Category 2 – economic analysis complete, action subject to funding; and 

o Category 3 – no economic analysis, action subject to detailed costing, economic analysis 
and funding. 
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5.5.1. Funding and Resources 

The CMP actions are expected to be funded through TSC and State government contributions, monetary 
grants and volunteer works by landowners and community organisation, for example on Landcare sites.  

Many actions are funded under Council’s normal operating budgets throughout the ten year period, or 
through existing programs and grants, particularly within Delivery Program 1 (up until 2021). Where actions 
are to be Council staff resources, actual costs have only been applied where it is expected that 
implementation will exceed current resourcing levels, in which case, additional funding is required. 

It will not be possible for TSC to implement all actions identified in this CMP without additional sources of 
funding. As such, identification of grants and the submission of successful funding applications is an 
important component of this CMP. A list of current possible sources of external federal, state and local 
funding is provided below.  However, it is important to note that many grants and funding sources change 
year to year, are only available up to a limited budget, or require significant co-funding commitment. It is also 
important to note that accurate estimates of project costs, particularly for on ground works, cannot be 
developed until survey and design tasks have been completed, with these tasks often incurring significant 
costs in and of themselves. It will be necessary to keep abreast of current funding availability throughout the 
implementation of the CMP and take advantage of funding opportunities as they arise. In each case, the 
precise amount of funding available will not be known until it has been awarded. 

In most cases it is expected that in-kind contributions will be provided by TSC and therefore the delivery of 
recommended actions may be influenced by the availability of this funding as well as human resources. In 
some instances, actions can be achieved without monetary contribution e.g. through the implementation of 
voluntary land holder agreements (e.g. in the provision of buffer zones) or the use of court or ministerial 
remediation orders to remediate inappropriate works on private land (Dwyer, 2011). 

Agencies responsible for delivery of actions in this CMP have been consulted during the development of the 
CMP and have indicated support for the actions. However, delivery of the actions will depend on the 
availability of funding which is yet to be confirmed. Despite the priority of each action listed in the CMP, the 
timeframe of implementation will be influenced by resource availability.  

Council operates an annual budget primarily through rates and charges (e.g. water, sewer and waste) as 
well as fees, contributions and loans. Funds from charges are spent on providing and maintaining those 
specific services. Occasionally, special rates are applied to new developments to fund the provision of 
facilities and services and the long term maintenance and management of environmental and built assets in 
particular areas. Council’s funds are also extended through grants as they become available. Certification of 
this CMP will facilitate eligibility for funding of key actions through the OEH Coastal and Estuary Grants 
program. Actions will be prioritised for future applications for external funding with matching contributions 
from the budgets of relevant Council programs. 

Key sources of funding identified for the CMP actions are: 

• TSC ordinary rates – collected from ratepayers to fund general community services and facilities 
including local roads, libraries, sporting facilities, parks and gardens. 

• TSC water access charge – collected from relevant ratepayers to fund the maintenance of dams and 
weirs, reservoirs, pumping stations, mains and water treatment plants. 

• TSC sewerage access charge - collected from relevant ratepayers to fund the maintenance of sewer 
mains, pumping stations and WWTPs. Similarly, an On Site Sewerage Management Fee is in place 
to provide for the inspecting and monitoring of health and environmental risks of these systems on 
relevant properties. It is noted that a portion of fees collected by Council for water and sewerage are 
made available to TSC’s Waterways Program for funding works that improve water quality in the 
upper catchment and estuary. Works undertaken on private land are facilities through TSC’s River 
Health Grants Program. 
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• Coastal and Estuary Grants Program – provided by the NSW Government to support local 
government work to improve the health of NSW estuaries under several streams: 

o Planning stream – for planning and studies including investigation, design and cost-benefit 
analyses for infrastructure works recommended in a certified CMP; and 

o Implementation stream for each of the four CMAs with priority given to projects that reduce 
risk from coast hazards (in the case of this CMP, tidal inundation and erosion resulting from 
tidal inundation), and projects that enhance environmental resilience and the natural 
environment of estuaries. Examples projects include but are not limited to: 

 Weed management, vegetation rehabilitation, signage and education programs in 
coastal wetland and littoral rainforest areas (CMA1); 

 Design and implementation of erosion reduction structures, and beach nourishment 
works in coastal vulnerability areas (CMA2); 

 Ecosystem health monitoring, community education, stormwater management, 
revegetation, dredging for environmental benefit, protection of Aboriginal heritage, 
ASS management and riparian corridor management in coastal environment/coastal 
use areas (CMA3 and CMA4). 

• Increasing Resilience to Climate Change program – a partnership program between LGNSW and 
OEH to encourage: 

o Implementation of actions to address identified climate risks; 

o Regional consideration of climate change impacts in decision making;  

o Implementation of climate change adaptation actions beyond business as usual projects and 
programs; and 

o Enhanced adaptive capacity. 

• OEH (NPWS) – funding for rehabilitation works within National Parks. 

• DoI – Crown Lands: 

o Crown Reserves Improvement Fund Program for development and maintenance projects 
and to improve land and facilities on Crown land. Funding under this program is subject to a 
competitive grant application process and eligibility requirements which may change from 
year to year and in accordance with departmental priorities. 

o Rescuing our waterways dredging program (noting funding is limited and subject to a 
competitive grant application process). 

• The NSW Environment Trust – administered by OEH to fund a broad range of projects which 
enhance the environment of NSW. Relevant streams include environmental education; protecting 
our places (for the sharing and protection of Aboriginal Cultural knowledge; the protection, 
restoration and enhancement of culturally significant Aboriginal Land); research; restoration and 
rehabilitation projects; and waste avoidance and resource recovery. 

• Commonwealth Community Led Grants - Indigenous Advancement Strategy grant funding for 
Aboriginal people and communities to devise strategies that will support their community and the 
people living in it and to carry out projects that address an emerging need or opportunity. 

• Recreational Fishing Trust – funded from the NSW Recreational Fishing fee to improve recreational 
fishing in NSW. 

Human resources and in-kind contributions are also, or may be required from: 

• TSC, DoI – Crown Lands, OEH, RMS, Landcare, North Coast LLS. 
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• TBLALC. 

• Landholders. 

• Tweed Cane Growers. 

• Volunteer groups (in particular, for the monitoring of avifauna). 

• Educational and research institutions. 

• Recreational groups (such as fishing clubs). 

Where actions are being sufficiently implemented through an ongoing concurrent program (Section 5.4.1 to 
5.4.3), additional expenditure and funding have not been included. Enhancement of funding, where required, 
is specified in the Business Plan (Section 5.5). 

Achievement of the CMP objectives is reliant on community understanding and effective involvement in the 
preparation and delivery process. On-going community involvement is required to ensure actions are 
implemented including: 

• ongoing consultation with interested and committed community groups; 

• a high degree of engagement and collaboration with landholders; 

• on-ground participation in management actions, particularly local community groups such as 
Landcare/Dunecare and recreational groups; 

• consultation and collaboration with local Aboriginal representatives and groups; and  

• education programs.
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Table 11: Business Plan – CMP Management Actions 

ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

Fundamental Management Actions      
A Governance and administration      

A1 Council will provide governance and administration services so that the CMP can be implemented effectively and 
efficiently, through both the Tweed Council Waterways Management Program, and through the ongoing 
resourcing and operation of the TCWC  

$20,000 consultancy fee for external mid-
term review (2025) 

 Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

A2 Support the ongoing implementation of related Council and NSW Government agency management programs 
and strategies. 

 

N/A  Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

A3 Ensure future Plans of Management (PoM’s) prepared for coastal Crown land within the study area are 
consistent with the CMP. 

N/A  Staff time 100% public Ongoing 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

A4 During the lifecycle of the CMP, review the extent and efficacy of the Coastal Management Areas in view of the 
findings of the tidal inundation mapping and risk assessment (refer Action U), amendments to DPI mapping of 
marine vegetation, and amendments made by OEH. 

N/A  Staff time 100% public Opportunistic 

DP 2 and DP 3 

2021 - 2029 

1 

B Stakeholder and community engagement       

B1 Development of a Stakeholder Engagement Strategy to guide education, engagement and consultation activities 
and to coordinate relevant educational/engagement sub-actions in this CMP.  

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

B2 Involve representatives of the Aboriginal community in the implementation of the CMP to ensure their values are 
prioritised appropriately. 

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

B3 Work with representatives of the Aboriginal community and OEH to raise the profile of the Aboriginal cultural 
heritage significance of the Tweed Shire including history, values and cultural practices associated with the 
estuary, both historic and ongoing.  

Teaching resources/ posters, etc. $5,000 

 

$10,000 allowance for signage/ 
interpretive boards 

Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

B4 Provide additional nature based educational opportunities including signage and information. Allowance of $25,000 for signage Staff time 100% public Opportunistic 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

C Estuary health monitoring and reporting program       

C1 Development and annual release of an easy to understand, estuary health report card. Estimated total of $200,000 = $20,000 
p.a.  

Staff time (minimal hrs for 
project management) 

100% public Project initiated July 2018 

DP 1, DP 2 and DP 3 

2020 – 2029 

1 

C2 Implement recommended changes to the water quality monitoring and reporting program, and continue 
monitoring. 

Estimated total of $170,000 for “Event” 
sampling = $17,000/per event x 4/year 

Monthly WQ monitoring program 
within normal operating budget 

100% public Changes implemented 
August 2018 

2 

C3 Undertake detailed bank condition monitoring and reporting for the whole estuary.  $36,000 ($12,000 every 3 years) 

 

Staff time 100% public (intent 
is to understand  
and improve on 
estuary health) 

DP 2 2021 - 2025 1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

C4 Establish a regular mapping and reporting program for remnant and restored oyster banks and reefs. Estimated total of $12,000 = $6,000 
every 5 years 

Staff time 100% public DP 1 2020/21 and DP 3 
2025/26 

2 

C5 Continue to support monitoring and reporting of avifauna by volunteer groups. N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

C6 Continue to support the population monitoring and reporting of other higher order predators in the estuary. N/A Staff time for promotion of 
external research and 
monitoring projects 

100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

C7 Increase training and resourcing for compliance monitoring staff with a particular focus on collecting evidence of 
water pollution and vegetation clearing. 

Requirements unknown at this time 100% public DP 1 2020 - 2021 3 

Threat 1 - Bank Erosion      

D Improved farming practices      

D1 Work with landholders to increase awareness of the impacts of both soil and river bank erosion and to increase 
uptake of mitigation measures, including greater landholder adoption of best management practice, particularly in 
regards to water quality. 

N/A Staff time through TSC's 
Sustainable Agriculture and 
Waterways Program 

Whilst there may be 
benefits to private 
landholders from 
increased 
awareness and 
adoption of best 
management 
practice, the intent 
of this action is 
100% for the 
improvement of 
estuary health. 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

E Promote the river as a better resource to a diversity of users and support uses that are complimentary to the 
character and existing values of each reach of the river, in keeping with the long term vision and objectives for 
the estuary. 

     

E1 Recommend to NSW Roads and Maritime Services that the character zones recommended in the Recreational 
Use Strategy be reflected in the review of the Tweed Estuary Boating Plan 2010, in particular, the inclusion of the 
following restrictions: 
• create a no-tow zone within the “Conservation Zone “ (Stotts Island) to prevent wake damaging sensitive 
environmental habitat, whilst increasing the areas suitability for tranquil and passive recreational uses; and 
• extending the no ski/tow zone within the “Restoration Zone” (Bray Park Weir to Commercial Road Boat Ramp) 
to reduce the risk of further wake induced bank erosion, and increase the likelihood of existing erosion being able 
to be stabilised with bioengineered works, whilst increasing the areas suitability for tranquil and passive 
recreational uses. 

N/A Staff time 100% public from 
an estuary health 
perspective. 

Recommendations made 
to RMS – DP1 

1 

E2 Promote the character zones and their aims and provide educational materials to encourage vessel operators 
undertaking high impact activities (skiing, wakeboarding, wake surfing, PWC) to avoid the conservation and 
restoration zones for high wake, noise and amenity disturbing activities. 

Signage $20,000 Staff time 100% public from 
an estuary health 
perspective. 

Upon certification of the 
CMP, assumed 2020 

1 

E3 Develop a policy on Motorised Water Recreation Businesses and amend the Tweed LEP 2014 via addition of a 
clause, to allow for definition and assessment of Motorised Water Recreation Businesses, with the intent of being 
consistent with the Environmental Values and Objectives of the Tweed River Estuary Coastal Management 
Program. Such a policy would include non-commercial organised events including multiple participants using 
motorised vessels. 

Not determined. Staff time 100% public from 
an estuary health 
perspective. 

Project initiated 2018 – DP 
1 

1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

F Rehabilitate and maintain priority bank erosion sites      

F1 Progressively carryout bank stabilisation works in accordance with prioritised sites identified in Appendix M (M2) 
and the output of Action F3 (below).  

Implementation of bank stabilisation 
works in all identified high priority areas 
on public land (i.e. 5,640 m) is currently 
estimated at ~ $8,500,000 

Cost sharing with G1. 

 

Staff time 100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

F2 Undertake engineering investigations and design, and carry out restoration for high and high-medium lower 
estuary foreshore protection structures on TSC managed land as identified in Appendix M (M3) as required and 
when funding is available.  

Liaise with DoI - Crown Lands and TBLALC as required where sites are wholly or partially outside of TSC 
managed land. 

Estimated total of $60,000 (consultancy 
fees) for investigations and designs 

Restoration costs unknown and no 
budget available at this time. 

Staff time for project 
management and consultation 
with TBLALC 

100% public from 
an estuary health 
perspective. 

DP 2 2021 - 2025 2 

F3 Undertake a detailed investigation of existing and predicted river bank erosion sites adjacent to the Tweed Valley 
Way and Tumbulgum Road between Stott's Island and Murwillumbah (11.6km).  Prepare detailed designs, costs, 
priorities and timeframes for implementation of a ten year program of works that will stabilise erosion, protect 
roads and enhance aquatic ecosystem service provision.   

$150,000 Staff time 100% public.  DP 1 2020 - 2021 2 

F4 Carry out monitoring of erosion stabilisation techniques employed to increase the resilience of vulnerable river 
banks, and update design advice for bank stabilisation works as required. 

N/A Staff time 100% public from 
an estuary health 
perspective. 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

F5 Support MEMA reforms of DA process for best practice river bank erosion stabilisation.  N/A Staff time 100% public from 
an estuary health 
perspective. 

DP 2 2021 - 2025 1 

F6 Continued liaison with DoI - Crown Lands on matters concerning Port infrastructure including the condition of the 
lower estuary protective infrastructure (as identified in this CMP and from any ongoing monitoring).  

N/A Staff time 100% public from 
an estuary health 
perspective. 

DP 1 2020 - 2021 1 

G Rehabilitate and maintain riparian vegetation      

G1 Develop and implement a Riparian Zone Management Plan for the Rous estuary to compliment the potential 
restoration sites identified in the TSC (2014) Tweed River Bank Erosion Management Plan). 

Cost of implementation provided in F1. Staff time to develop plan and in 
project management 

100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 2 

G2 Ensure consistency in the application of rehabilitation planning in the development assessment and approvals 
process, including the use of conditions to require development impacts to be offset as directed by the 
Biodiversity DCP. 

N/A Staff time to update DA 
requirements and in assessment 
of DAs 

100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

Threat 2 - Habitat loss and barriers to habitat connectivity      

H Restore natural drainage and reinstate tidal exchange      

H1 Audit floodgate management practices (Council managed), status of floodgates, and location of fish gates.  

Identify priority fish passage barriers for removal/modification following on from previous work by DPI Fisheries, 
i.e. additional floodgates for upgrading and installation of fish gates. 

Audit and reporting: $30,000 Staff time for project 
management 

100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 2 

H2 Work with the NSW sugar industry and DPI Fisheries to audit and review the management procedures for 
privately owned floodgates, and to develop a process for improving connectivity of the waterways with floodplain 
drains, where appropriate (i.e. taking ASS risk into account).  

N/A Staff time 100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

H3 Undertake a cost-benefit analysis (CBA) and feasibility studies of alternative land use options in the face of rising 
sea level and more frequent tidal inundation of low-lying agricultural land, i.e. identifying the costs to protect 
agricultural land, the value of drained and flood protected landscapes for agricultural production versus the: 

- potential fisheries value from restoration of natural drainage, reinstatement of tidal exchange and rehabilitation 
of former wetland and backswamp areas; and  

- potential for carbon storage in restored wetlands and backswamps as a future revenue source; and  

- value of ecosystem services provided by accommodating landward retreat of estuarine vegetation communities. 

Consultancy fee $50,000 Staff time for project 
management 

100% public from 
an estuary health 
perspective 

DP 3 – 2025 - 2029 2 

H4 Undertake upgrades to the existing fishways at Bray Park Weir to ensure adequate fish passage upstream and 
downstream of the weir under all conditions. Include consideration of Clarrie Hall Dam raising and environmental 
flow requirements.  

Not estimated. Fish way design will be an integral component of any Bray 
Park Weir upgrade works or funded as part of other projects (e.g. Clarrie Hall 
Dam upgrade) 

100% public from 
an estuary health 
perspective 

Project initiated in 2018,  
DP 1 2020 – 2021 

3 

H5 Assess which creeks and drains experience a build-up of silt and debris downstream of floodgates and 
investigate the management responsibilities for drain sections between the river and the first flood gate, 
streamlining of approval requirements and identifying opportunities for remediating these areas. 

N/A Staff time 100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 1 

H6 Support and be involved in MEMA data collation and development of a drainage management plan for the 
Tweed floodplain. 

N/A Staff time 100% public from 
an estuary health 
perspective 

DP 2 and DP 3 2021 - 
2029 

1 

I Investigate the potential for rehabilitation of former floodplain wetlands      

I1 a) Develop a methodology and undertake assessment (based on criteria such as elevation, tenure, soils, 
vegetation etc.) of areas of the floodplain that may have potential for regeneration of floodplain wetlands.  

b) Consult and work with cane and grazing industry representatives to find opportunities for improving ecosystem 
services in agriculturally marginal, low-lying/water-logged/tidally affected soils, and identify potential outcomes 
that would benefit (improve farm efficiency or increase productivity) and motivate landholders.  

Assessment: $20,000 

 

Staff time for consultation and 
development of priority schedule 

100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 2 

I2 Identify and promote successful examples of floodplain wetland rehabilitation projects (such as ponded pasture 
and reforestation projects). 

N/A Staff time 
 

Promote through existing 
collaboration and education 
programs 

100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

I3 Implement a pilot floodplain wetland rehabilitation project that has multiple benefits. Not costed 100% public from 
an estuary health 
perspective 

DP 2 and DP 3 – 2021 - 
2029 

3 

J Protect significant estuarine vegetation - improve condition and extent      

J1 Design and deliver an education project to reduce boating impacts on seagrass beds, in particular from propeller 
tracking and trampling during boat beaching.  

Estimated total of $27,000 =  

•  Installation and maintenance of special 
markers or signage regarding sensitive 
seagrass and shorebird habitat at Tonys 
Bar and Lillies Island: $5,000 

• Enhance NSW Fisheries Education 
officer funding to increase presence and 
liaison at Tweed R. estuary boat ramps: 
$15,000 

• Produce handout brochure specific to 
protecting tweed seagrass locations: 
$7,000 

Staff time 100% public from 
an estuary health 
perspective 

DP 1 2020 – 2021 2 

J2 Prevent vehicle access/boat launching adjacent to seagrass beds off Alf Rush Memorial Drive. Installation of bollards and signage: 
$2,000 

Staff time 100% public DP 1 2020 – 2021 2 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

J3 Liaise with TBLALC to improve the management of degraded wetland and foreshore areas at Letitia Spit through 
the control and prevention of vehicular access and powered motorboat access, and encouragement of 
recreational use away from fragile wetland areas 

N/A Staff time as opportunities arise. 100% public from 
an estuary health 
perspective 

Continuous 

DP1, DP 2 and DP 3 

2020 - 2029 

1 

J4 Support MEMA development of an Intertidal Marine Vegetation Strategy for the estuary (MEM Strategy Action 
2.3.2. 

N/A Staff time 100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 – 2029O 

1 

K Plan for and facilitate the migration of significant riparian and estuarine vegetation with sea level rise      

K1 Using tidal inundation maps, review LEP zoning in High and Moderate priority areas for mangrove and saltmarsh 
migration as identified in Appendix M (M5). Identify opportunities for incorporation of estuary vegetation migration 
areas into E or RU6 zones, particularly on public land.  Identify these and appropriate additional areas that 
warrant detailed consideration under TSC’s DCP A19 clause C4, ‘Bushland or Wetland Vegetation on the coastal 
Floodplain’ 

N/A Staff time to review and update 
planning controls 

100% public DP3 2025 - 2029 1 

K2 Using incentive schemes and land holder agreements (e.g. TSC River Health Grants/Biodiversity Grants) 
continue to work with floodplain landholders to create buffer zones around existing waterways, wetlands and 
riparian areas, to accommodate dynamic changes to waterway, wetland and riparian vegetation boundaries, 
associated with sea-level rise. 

Not costed Staff time 100% public DP3  2025 - 2029 3 

K3 Investigate a suitable location (s) for the establishment of lowland sub-tropical rainforest on the floodplain to 
offset the potential loss of this vegetation community from Stotts Island. 

N/A Staff time 100% public DP 2 2021 - 2025 1 

L Support the conservation and recovery of shellfish ecosystems      

L1 Raise the profile of shellfish ecosystems by increasing education and communication on their function and value. N/A Staff time through existing 
education programs 

100% public DP 1 2020 - 2021 1 

L2 Undertake baseline mapping to determine the location, extent and vulnerability of any remaining oyster reefs and 
banks in the estuary and determine eligibility for protection of identified areas under Commonwealth and State 
Government threatened ecological community, flora and fauna and fisheries policies and legislation. 

Mapping: $5,000 Staff time 100% public DP 1 2020 - 2021 2 

L3 Collaborate with DPI Fisheries to invest in and develop local restoration projects for native oyster species. Not costed. Staff time 100% public DP 2 2021 - 2025 3 

M Support the protection of bird habitat      

M1 Conserve and protect threatened shorebird and raptor habitat through continued support of projects at key 
habitat sites in and surrounding the Tweed river estuary. 

N/A In kind Council support (staff 
time) 

100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

M2 Install educational signage at Tonys Bar discouraging beaching of boats and providing information regarding the 
importance of the high tide roost to waders. Related to Action J1. 

Included in Action J1  DP1 2020 - 2021 2 

M3 Trim mangroves at observation points adjacent to key shorebird habitat to allow continued visibility for monitoring 
activities. Specifically, this would involve liaison with NSW Fisheries regarding permitting and approvals (e.g. if a 
permit to harm marine veg will be required) and inclusion of mangrove trimming into TSC annual maintenance 
permit.  

Permit application fee: $177 Staff time 100% public Action implemented in July 
2018, however will require 
ongoing maintenance 

1 

M4 Maintain Osprey infrastructure through periodic inspection and condition assessment to ensure continued 
provision of breeding sites and to address risks to public safety. 

$25,000 for materials as required  Staff time RE monitoring and 
maintenance included in staff 
operating budget 

100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

N Improve habitat and visual impact outcomes for river bank erosion stabilisation works      

N1 Ensure DA conditions reflect the objectives of the CMP to achieve the mitigation of harmful impacts on riparian 
vegetation, aquatic habitat and visual amenity when full height structural works (i.e. to the top of bank) are 
required to stabilise erosion on either public or private land. 

 

 

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

Threat 3 - Degraded estuarine water quality      

O Ensure adequate development controls  and compliance      

O1 Ensure that requirements for stormwater detention and treatment are achieved for all future developments, 
including erosion and sediment control requirements during the construction phase. 

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

P Reduce acid runoff      

P1 Work with the sugar industry and floodplain landholders to reduce acid runoff wherever possible, primarily in the 
upper estuary, middle estuary and Rous estuary, and in particular, in amended priority ASS remediation areas.  

On-ground not costed as sites will vary, 
and generally unfunded in existing 
budgets 

Staff time allocated under TSC's 
Sustainable Agriculture Program 

100% public from a 
estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

3 

P2 Undertake a follow-up audit of pH levels in key drains during or following a moderate-to-high flow event and 
where possible, additional sampling to isolate discrete problem areas for ASS export. 

 Staff time 100% public DP 1 2020 - 2021 1 

P3 Deploy automatic pH loggers in agricultural drains in priority ASS remediation areas to monitor acidity levels and 
flushing behaviour during a variety of weather events.  

Allowance for 3 loggers (temporary 
installation): $15,000 

Staff time 100% public DP 1 2020 - 2021 1 

P4 Identify opportunities for local, on-ground trials and monitoring of wet-acid containment projects. Not costed. Staff time 100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 3 

P5 Work with the NSW sugar industry to continually improve the self-regulation of ASS with a view to improving the 
overall level of ecosystem services on the floodplain.  

N/A Staff time 100% public from 
an estuary health 
perspective 

DP 2 2021 - 2025 1 

P6 Work in conjunction with the sugar cooperative, and NSW Planning regarding issues of ASS management, 
development consent and exemptions, auditing and compliance. 

N/A Staff time 100% public DP 2 2021 - 2025 1 

Q Reduce catchment nutrient inputs to the estuary      

Q1 Undertake revegetation of floodplain agricultural drain banks using Lomandra spp. and other native species 
through TSC Sustainable Agriculture Programs ‘Green Banks” initiative. 

Estimated total cost of $200,000 @ 
$20,000/ yr for 10 years in addition to 
Action G1. 

N/A 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

Q2 Undertake upper catchment riparian rehabilitation works, in particular fencing livestock out of waterways and 
revegetating banks with native species. 

$1,000,000  ($100,000 budget allocation) Staff time for project 
management 

100% public from 
an estuary health 
perspective 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

R Improve waste water and effluent management      

R1 Reduce the effect of WWTP discharges to the estuary by reducing point source loadings of bioavailable nitrogen 
in particular, by upgrading the Murwillumbah WWTP, focussed on reducing nutrient loads to the Rous estuary 
during low-moderate flows.  

Cost of upgrade not estimated 100% public DP 2 and DP 3 2021 - 
2029 

3 

R2 Work with Sunshine Sugar to understand and identify opportunities to reduce nutrient levels in the estuary in the 
vicinity of Condong Sugar Mill. Particular aspects to investigate include potential nutrient loading from mill cooling 
water discharge (noting that this comes from Murwillumbah WWTP), as well as discharge from adjacent drains 
and stormwater outlets in the vicinity. 

N/A Staff time 100% public  DP 2 2021 - 2025 1 

S Reduce sediment inputs to the estuary Elevated levels of TSS, primarily of concern in the middle estuary and Rous estuary, can be managed through specific related actions. Refer 
Action D to Action G, Action O and Action R. 

T Reduce the human health risk of faecal contamination in the estuary       

T1 Investigate sources and relative loadings of pathogen inputs (i.e. human or animal sources and key locations) to 
better assess the risk to human health and to direct management effort to specific areas of the estuary. 

$60,000 Consultancy N/A 100% public DP 3 2025 - 2029 2 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

T2 Undertake community education regarding high risk periods and locations for swimming throughout the estuary.  N/A To be included in TSC’s existing 
environmental and health 
education programs 

100% public DP 2 2021 - 20215 1 

Threat 4 - Tidal inundation and coincident flooding damaging agricultural land, private property, public facilities 
and assets 

     

U Increase resilience of land, assets and people to impacts of sea level rise and increased tidal inundation.      

U1 Undertake a vulnerability assessment of Council assets, incorporating risk from coastal hazards, particularly sea 
level rise and tidal inundation.  Incorporate sea level rise and tidal inundation risk into design, maintenance 
planning and replacement of existing and planned assets. 

$100,000 Normal operating budget for 
asset and facilities management 

100% public DP1, DP 2 and DP 3 

2020 - 2029 

2 

U2 Undertake a vulnerability assessment of existing and future development areas and LEP zonings, incorporating 
risk from coastal hazards, particularly sea level rise and tidal inundation.  Incorporate sea level rise and tidal 
inundation risk into LEP and Sub-division DCP review. 

$100,000 Staff time 100% public DP1 2020 - 2021 2 

U3 Undertake an assessment of potential changes in mosquito breeding habitat under future tidal inundation 
scenarios, and determine potential health and wellbeing impacts on existing and future residential areas and 
populations. 

$50,000 Staff time 100% public DP 2 2021 - 2025 2 

U4 Using the outcome of asset vulnerability assessments, develop long term adaptation strategies to manage the 
impacts of sea level rise, including the development of triggers that identify when strategies need to be 
implemented, modified or reviewed. 

N/A Staff time 100% public DP1 and DP2 2021 - 2025 1 

U5 Consider preparation of a planning proposal to seek formal inclusion of a Coastal Vulnerability Area (tidal 
inundation) into the Coastal Management SEPP. 

N/A Staff time 100% public DP 1 and DP 2 2020 - 
2025 

1 

U6 Continue to implement current controls regulating mosquito breeding in line with best management practice and 
developing science. 

N/A Included in TSC’s pest 
management program 

100% public Continuous 

DP1, DP 2 and DP 3 

2020 - 2029 

1 

U7 Develop and implement a communication strategy that ensures the impacts of sea level rise, future tidal 
inundation and adaptation responses are understood by the community and stakeholders. 

N/A To be included in TSC’s existing 
environmental education 
programs 

100% public Opportunistic  DP1, DP 2 
and DP 3 2020 - 2029 

1 

U8 Recommend to DPI Agriculture that further research is required into the viability of alternative crops more suited 
to waterlogging and saline intrusion in response to increased flooding and predicted sea level rise impacts  

N/A Staff time 50% (food security); 
50% private 
(economic benefit to 
landholder) 

DP 3 2025 - 2029 1 

V Address risk of overtopping of Bray Park Weir      

V1 Project Reference Group to implement solutions including: 

• Review of Council operational procedure for monitoring and assessing the risk of overtopping at Bray Park Weir 
in light of findings from WRL (2017) and more recent Council investigations which identifies the probability of 
residual high tides in the estuary (i.e. a higher degree of sandbagging/concrete blocking during particular 
astronomical events may be required). 

• Concept design and environmental studies associated with any proposal to mitigate the risk of salt water 
ingress into the water supply. Linked to Action H4. 

• Evaluation of the current and likely future effectiveness of freshwater releases from Clarrie Hall Dam in 
preventing saline intrusion. 

Not costed. Investigation to be costed as 
required 

Reference group as part of 
TSC's normal operating budget 

100% public from a 
water security and 
public health 
perspective 

Continuous 

DP1, DP 2 and DP 3 

2020 - 2029 

3 

Threat 5 - Loss of or impacts to biodiversity      

W Conserve and rehabilitate key habitat and reduce conflicts between threatened species and estuary users       

W1 Support stakeholder and community education and engagement RE conservation of existing populations of 
threatened shorebird, raptor and dolphin populations in the Tweed River estuary. Minimising conflict between 
these populations and anthropogenic uses of the estuary (fishing, boating, port use etc.). 

N/A In kind Council support (staff 
time) 

100% public Opportunistic 

DP1, DP 2 and DP 3 

2020 - 2029 

1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

W2 Undertake a mapping assessment to determine locations of marine and intertidal hotspots for accumulation of 
plastic litter and marine debris. 

Not costed. Staff time 100% public DP 1 2020 - 2021 3 

W3 Monitor accumulation and undertake periodic removal of marine debris from key locations. Not costed. Staff time 100% public Continuous 

DP1, DP 2 and DP 3 

2020 - 2029 

3 

Threat 6 - Lack of access to water and foreshore for non-boat recreation, particularly lack of sandy beaches      

X Improvements to foreshore parks and recreational facilities      

X1 Develop the Tweed regional accessible park and playground (adjacent to the river entrance) in line with the 
architectural concept developed for this park upgrade. 

Not costed. Detailed costing not yet available 100% public Opportunistic 

DP 2 and DP 3 

2025 - 2029 

3 

X2 Provide additional seating and vegetation at Ebenezer Park and Keith Compton Drive foreshore. $50,000 for infrastructure Staff time for project 
management 

100% public DP 2 2021 - 2025 2 

X3 Provide and upgrade shore-based facilities on the upstream (southern) side of Old Fingal Boat Harbour. 
Improvements including erosion stabilisation, picnic tables, shelters, shower, pathway and access improvements 
would increase the amenity of this area.  

$300,000 for infrastructure Staff time for project 
management 

100% public DP 1 2020 - 2021 2 

X4 Develop a detailed design and costing for upgrade of the Growers Market rest area at Tumbulgum  $20,000 study 

Implementation not costed ($100,000 
indicative cost) 

Staff time for project 
management 

100% public DP 3 2025 - 2029 2 

X5 Develop detailed design and costing for upgrade to Bluey Hill Park (North Tumbulgum)  $20,000 study 

Implementation not costed ($100,000 
indicative cost) 

Staff time for project 
management 

100% public DP 3 2025 - 2029 2 

X6 Provide nature based education opportunities and consider installation of a canoe launching facility for 
canoes/kayaks/SUPs at Pat Smith Park (at the Dungay Creek confluence with Rous estuary 

$20,000 Staff time for project 
management 

100% public DP 3 2025 - 2029 2 

Y Maintain and improve facilities for connectivity of public access along the foreshore      

Y1 Investigate opportunities to increase connectivity with walking trails.  $20,000 concept study Staff time 100% public Opportunistic 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

Z Maintain amenity of existing estuary beaches and create additional artificial sandy beaches      

Z1 Maintain the amenity of existing sandy beaches in the estuary.  

Existing sandy beaches that would benefit from beach nourishment, as required, include: 
• Jack Evans Boat Harbour; 
• the northern side of the Terranora Inlet (Ebenezer Park); 
• New and Old Fingal Boat Harbours; 
• Chinderah; 
• Tumbulgum; 
• Condong; and 
• Murwillumbah Rowing Club. 

A provisional estimate of $500,000 over 
ten years. 

Detailed costings would be undertaken 
as opportunities arise (e.g. in association 
with maintenance dredging proposals). 

Staff time for project 
management 

100% public Opportunistic 

DP 1, DP 2 and DP 3 

2020 - 2029 

3 

Z2 Investigate the feasibility and document concept designs for the creation and maintenance of additional 
accessible sandy beaches for both non-boat recreation and for increased capacity for boat beaching (minimum 
recommended length = 30m). This action is suggested in conjunction with the investigation of additional boating 
infrastructure and ancillary features (Actions DD to GG).  
Suggested areas for consideration of additional sandy beaches include:  
• Fingal, north of Wommin Lake Crescent; and 
• Tumbulgum. 

$40,000 feasibility assessment and 
concept design 

Staff time for project 
management 

100% public DP 1 and DP 2 

2020 - 2025 

2 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

Threat 7 - Conflict between river users      

AA Reduce river user conflict through provision of adequate access and infrastructure and through sufficient 
separation of incompatible uses 

The mitigation of conflict between users of the estuary is achieved through related actions: Action E, Action X to Action Z, and Actions DD to FF. 

BB Continue to work with RMS to improve compliance with, and policing of boating rules, and recommend towing 
restrictions in conservation and restoration character zones 

     

BB1 Undertake educational campaigns (such as talking to boat ramp users) and enforcement to:  

• inform the community of boating rules; 

• increase compliance with, and policing of existing rules; 

• raise awareness of environmental impacts of boating and safety risks to other waterway users; and 

• encourage consideration of other users of waterways, foreshore and nearby residents. 

Included in Action J1 (Enhance NSW Fisheries Education officer funding to 
increase presence and liaison at Tweed R. estuary boat ramps: $15,000) 

100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

BB2 Request that RMS: 

• allocate more resources to compliance of existing boating regulations, particularly PWC use; and 

• update RMS’ survey of vessel numbers using the river. 

N/A Staff time 100% public DP 1 2020 - 2021 1 

Threat 8 - Reduced stocks of target fish species      

CC Improve the status of fish assemblages in the estuary      

CC1 Collaborate with DPI Fisheries on an education/engagement program to improve community understanding of 
commercial fishing impacts and benefits, and the science-based management of the industry. 

N/A Staff time. Part of existing 
education program 

50% public; 50% 
private (commercial 
fishing industry) 

Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

Threat 9 - Restricted levels of boating infrastructure and facilities or reduced navigability      

DD Continue to liaise with DoI - Crown Lands regarding the upgrade and expansion of Tweed Port in line with 
Council and community requirements 

N/A Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

1 

EE Maintain and improve boating infrastructure, access and ancillary facilities for boaters      

EE1 Increase funding to TSC’s Boating Facilities Management program, primarily for the pro-active maintenance of 
TSC’s waterways infrastructure. 

Total estimated  cost $600,000 = an 
increase of $60,000/ year for 10 years 

Staff time 100% public Continuous 

DP 1, DP 2 and DP 3 

2020 - 2029 

2 

EE2 Improve the facility layout at existing boat ramps and identify opportunities to increase efficiency and reduce 
congestion. 

$300,000 for infrastructure/ facility 
improvements 

Staff time for project 
management 

100% public DP 2 and DP 3 

2021 - 2029 

2 

EE3 Investigate the feasibility (site availability, commercial viability, environmental risk/benefit) of establishing on-
water re-fuelling facilities in the estuary.  

Not costed Staff time 100% public from 
an estuary health 
recreational benefits 
perspective 

DP 3 2025 - 2029 3 

EE4 Carry out boat ramp improvements at John Oxley Park, Chinderah.  Not costed. Detailed costings would be undertaken as opportunities arise. 100% public DP 2 2021 - 2025 3 

EE5 Upgrade car parking facilities at Condong Rd Boat ramp (Clarrie Purnell Park) including asphalting and line 
markings. 

$100,000 for infrastructure/ facility 
improvements 

Staff time for project 
management 

100% public DP 3 2025 - 2029 2 

FF Ensure adequate planning, assessment and control of dredging and sand extraction in the estuary      

FF1 Prepare a local dredging strategy and implementation plan for the estuary (in consultation with DI Lands and 
RMS) documenting dredging needs on submerged crown land. 

$150,000 indicative cost Not costed. 100% public DP 2 2021 - 2025 3 

FF2 Council request that DoI – Crown Lands undertakes a review of existing data collected thus far through the 
TRESBP Environmental Monitoring System to determine the net direction of sediment movement in the estuary, 
the threshold for exportation of sand from the system via dredging and sand extraction under existing conditions, 
and the impact of climate change on that regime. 

N/A Staff time 100% public DP 1 2020 1 
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ID Action Description  Estimated 10 year cost  and whether funded/ unfunded Cost-benefit 
distribution 
(private vs public 
benefit) 

 

Timing 

Delivery Program Cycle: 
DP1 = 2017 – 2021 

DP2 = 2021 – 2025 

DP3 = 2025 – 2029 

Business 
plan 
category: 
1, 2, 3 

Capital Operational 

Delivery Program Cycle within Council’s IP&R framework: DP1 = 2017 – 2021, DP2 = 2021 – 2025, DP3 = 2025 – 2029 

Business Plan Category: Category 1 – economic analysis complete, action funded under normal operating budget or existing programs and anticipated grants and not expected to impact on current resourcing levels;  Category 2 – economic analysis complete, action subject to funding; and  Category 3 – no 
economic analysis, action subject to detailed costing, economic analysis and funding. 
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5.6. Monitoring, Evaluation and Reporting of CMP Implementation 

5.6.1. Monitoring 

This CMP and the progress of action implementation will be monitored continually to ensure the actions are 
effective, remain relevant and the objectives of the plan are being achieved.  

Monitoring will allow for identification of any emerging threats unforeseen within the ten-year timeframe for 
implementation. Project updates will be presented at each bi-monthly TCWC meeting, with the meeting 
minutes provided to Council, so that CMP implementation progress is regularly and publicly reported. 

Progress in the delivery of funded (i.e. Category 1) CMP actions and the success of these actions, where the 
responsibility of Council, will be reported through TSC’s Integrated Planning and Reporting process. 
Category 2 and 3 actions will not be included and reported within the IP&R Framework unless funding has 
been attained. 

Where actions are the responsibility of a public authority(s) other than Council, Council will work closely with 
that authority and will seek input from those authorities on the status of implementation of actions.  

5.6.2. Evaluation and Reporting 

This CMP has identified key environmental, social, cultural and economic threats to the estuary and has 
identified specific local objectives to mitigate and manage those threats (Section 0). The first measure of 
success of the CMP may be gauged by performance against the following indicators: 

• Level of stakeholder acceptance of the CMP during the public exhibition phase; 

• Certification of the CMP by the Environment Minister; 

• Adoption of the CMP by TSC; 

• Incorporation of the recommended actions into Councils Operational and Delivery Programs;  

• Measured improvements in estuary health against key threats as follows: 

o Water quality - % compliance with NSW Government key water quality standards and 
objectives; 

o Riparian condition – Kilometres of natural waterway improved through rehabilitation works; 

o Fish habitat – Improved connectivity and resilience of fish habitat; 

o Waterway facilities – Median annual condition rating of boating and foreshore facilities; and 

o Climate change and coastal hazards – Increased adaptive capacity of Council to predicted 
impacts from coastal hazards such as climate change and sea level rise. 

In the event that it is identified that actions have not been sufficiently implemented, the cause of delay/ failure 
will be documented and solutions or alternatives identified in conjunction with any other agencies responsible 
for implementation (e.g. identification of alternative funding streams or additional stakeholder assistance, or 
postponement to a more achievable timeframe) where feasible. 

5.6.3. Review of the CMP 

In addition to the ongoing and annual review of implementation of the CMP actions, Council is required to 
undertake a more detailed review of the CMP at least once every ten years though it may occur sooner if 
significant new circumstances arise. It is suggested that a mid-term review is undertaken at five years post-
certification of the CMP to consider and identify: 
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• the effectiveness of the CMP in managing key threats and risks; 

• any changes to the level of risk from threats to the core values of the estuary, as identified in Section 
4.1 and Appendix L);  

• any new circumstances or emerging threats to be considered; 

• changes to the prioritisation of actions, if required;  

• identification of any new management strategies and actions to address new threats in conjunction 
with responsible agencies;  

• requirements for ongoing commitments of long-term actions beyond the ten year timeframe of the 
CMP; and 

• any requirements to amalgamate management plans for the Cobaki and Terranora Broadwaters 
estuaries  with the Tweed River CMP in the future. 
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ABBREVIATIONS 
AAC Aboriginal Advisory Committee 

AHD Australian height datum 

ARI Average Recurrence Interval 

ASS Acid Sulfate Soil 

ASSMAC Acid Sulfate Soil Management Advisory Committee 

BoM Bureau of Meteorology 

CBA Cost-benefit analysis 

CMA Coastal Management Area 

CMP Coastal Management Program 

CZMP Coastal Zone Management Plan 

DCP Development Control Plan 

DET NSW Department of Education 

DFL Design Flood Level 

DoI NSW Department of Industry 

DIN Dissolved Inorganic Nitrogen 

DO Dissolved Oxygen 

DON Dissolved Organic Nitrogen 

DPI NSW Department of Primary Industries  

EEC Endangered ecological community 

EMP Estuary Management Plan 

EPA Environment Protection Authority 

FESP Flood Emergency Sub Plan 

FRMP Floodplain Risk Management Plan 

FRMS  Floodplain Risk Management Study 

IRVA Integrated Regional Vulnerability Assessment 

IWCM Integrated Water Cycle Management 

JEBH Jack Evans Boat Harbour 

LEP Local Environmental Plan 

LGA Local government area 

LLS (North Coast) Local Land Service 

MEMA Marine Estate Management Authority 

MEM Strategy Marine Estate Management Strategy 

MER Monitoring, evaluation and reporting 

NPWS National Parks and Wildlife Service 

NSW New South Wales 

OEH Office of Environment and Heritage 

PAE Production Area Entitlement 

PWD Public Works Department 

QLD Queensland 

RMS Roads and Maritime Services 

SEQ South East Queensland 

SES State Emergency Service 

SOE State of Environment 

SUP Stand Up Paddleboard 

TAC Total Allowable Catch 

TARA Threat And Risk Assessment 
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TBLALC Tweed-Byron Local Aboriginal Land Council 

TCWC Tweed Coast and Waterways Committee 

TN Total nitrogen 

TP Total phosphorous 

TRESBP Tweed River Sand Bypassing Project 

TRMPAC Tweed River Management Plan Advisory Committee 

TSC Tweed Shire Council 

TSS Total suspended solids 

WQ Water quality 

WSUD Water sensitive urban design 

WWTP Wastewater treatment plant 
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APPENDIX A. MANDATORY REQUIREMENTS OF THE NSW COASTAL 
MANAGEMENT MANUAL 

This appendix lists the mandatory requirements for the preparation of a coastal management program 
(stages 1 to 4, NSW Coastal Management Manual (OEH, 2018)) and how they have been addressed in this 
CMP. 
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Table 12: Addressing the Essential Elements of the NSW Coastal Management Manual (OEH, 2018) 

Mandatory Requirements Where addressed in this CMP 

Purpose of a coastal management program 

2. A CMP is to consider a range of timeframes and planning horizons including immediate, 20 years, 50 
years, 100 years and (if council considers it relevant based on expert advice) beyond. 

The timeframe of risks assessed are discussed in 1.2 and Appendix 
M 

3. A CMP is to consider a broad range of coastal management issues and management actions with a focus 
on achieving the objects and objectives of the CM Act. 

The range of coastal management issues are discussed in detail in 
the Appendix D, Appendix F to Appendix L, Appendix P; and 
summarised in Section 4. 

Management actions are suggested in the above appendices and 
refined in Section 5.4.4. 

Where and when a coastal management program is prepared 

4 A CMP must include the rationale for selecting the area to be covered by a CMP and identify whether it 
applies to: 

i)  all or part of the coastal zone of one local government area; or 

ii) all or part of the coastal zone of adjoining local government areas that share a coastal sediment 
compartment or estuary (where adjoining local  government areas share a coastal sediment compartment 
or estuary - refer to Schedule 1 of the CM Act - a CMP that addresses an area comprising that coastal 
sediment compartment or estuary must reflect this regional context) 

The rationale for selecting the CMP study area is provided in 
Section 1.1. 

5. A CMP must identify: 

i)  any proposed amendments to mapping of the relevant coastal management areas; 

ii) evidence to support any proposed amendments or additions to the area of the four coastal 
management areas in the relevant area; and 

iii)  information about these proposed amendments that can support the preparation of a planning 
proposal and, in particular, that could be forwarded along with a planning proposal to the Greater Sydney 
Commission (if the planning proposal relates to the Greater Sydney Region) or the Minister (for 
elsewhere) to inform a Gateway determination under section 3.34 of the EP&A Act. 

Discussion of the suitability of the mapped Coastal Management 
Areas is provided in Section 1.6 and Figure 13. No changes to the 
mapped CMA's are recommended at this time. Also refer Actions 
A4 of the Action Plan (Section 5.4.4). 
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Mandatory Requirements Where addressed in this CMP 

How a coastal management program is prepared 

6. During preparation of a CMP, a council is to: 

i)  identify the scope of the CMP; 

ii) determine and assess coastal risks, vulnerabilities and opportunities (including without limitation risks 
to environmental, social and economic values and benefits); and 

iii) evaluate and select coastal management options. 

The scope of the CMP was identified in the Brief to Consultants and 
in the subsequent preparation of a Scoping Study (Appendix B).  

The range of coastal management issues are discussed in detail in 
Appendix D, Appendix F to Appendix L, Appendix P; and 
summarised in Section 4.  

Management actions are suggested in the above appendices and 
refined in Section 5.4.4. 

7. A council may choose not to repeat steps (or parts of steps) in subparagraphs (ii) or (iii) of mandatory 
requirement 6 for the area the subject of the proposed CMP (or parts of that area) if those tasks have 
already been undertaken for the coastal management of that area, provided that council first considers:  

i) whether the existing assessment of coastal risks, vulnerabilities and opportunities, or the existing 
evaluation of coastal management options, that council proposes to rely on enables council to prepare 
the CMP in accordance with mandatory requirement 8 below and sections 14 and 15 of the CM Act;  

ii) the effectiveness of the existing coastal management of that area; and 

iii)  whether any circumstances concerning the coastal management of that area have changed.  

N/A 

Matters to be dealt with in a coastal management program 

8. A CMP must: 

i) provide a description of how the objects of the CM Act have been considered and promoted in 
preparing the CMP; 

The objects of the CM Act are reflected in the specific local 
objectives developed for this CMP (Section 0). The alignment of the 
objects of the CM Act and the MEM Act with the specific local 
objectives of the CMP is shown in Appendix N. 

 ii) provide a description of how the objectives of the coastal management areas covered by the CMP 
have been given effect to in preparing the CMP; 

The management objectives for each coastal management areas 
have been used to guide the development of specific local 
objectives developed for this CMP (Section 0) 

 iii) identify the key coastal management issues affecting the areas to which the CMP is to apply and how 
these have been considered; 

Section 3 and 4 of the CMP summarises the key threats to estuary 
values with further detail provided in Appendix D and Appendix F to 
Appendix L. 

 iv) identify any coastal management actions required to address those key coastal management issues in 
an integrated and strategic manner; 

Management actions are provided in the Action Plan in Section 
5.4.4. 
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Mandatory Requirements Where addressed in this CMP 

 v) identify how the coastal management actions in (iv) have been considered and evaluated (including, 
without limitation, how council has evaluated the coastal management actions in light of the functions and 
responsibilities council has under legislation other than the CM Act); 

A description of how management options were evaluated and 
selected is provided in Sections 4.1, 5.1 and 5.4.4. 

 vi) identify any environmental protection works, on land identified as ‘coastal wetlands’ or ‘littoral 
rainforests’ on the Coastal Wetlands and Littoral Rainforests Area Map under the CM SEPP, that are 
proposed to be carried out by or on behalf of a public authority; 

Specific local actions and their location in proximity to Coastal 
Wetlands and Littoral Rainforest areas are identified on the action 
maps (Figures 27 to 32).  

 vii) identify any coastal protection works that are proposed to be carried out by or on behalf of a public 
authority; 

Beach nourishment: Refer Actions Z1, Z2 and FF1 of the Action 
Plan (Section 5.4.4) 

Seawalls, revetments and groynes and bank treatments: Refer 
Actions F1 – F6 of the Action Plan (Section 5.4.4) and Appendix M 
(M2 and M3). 

 viii) set out the recommended timing for the proposed coastal management actions; The proposed timing (i.e. in which Delivery Program(s) of Council’s 
IP&R Framework) of action is specified in the Business Plan 
(Section 5.5). 

 ix) identify a proposed monitoring, evaluation and reporting program in relation to the CMP, including by 
identifying key indicators, trigger points and thresholds relevant to the CMP; and 

An MER program is provided in Section 5.6. 

 x) include a business plan. A Business Plan is provided in Section 5.5. 

9. The business plan included in the CMP must identify: 

i) all proposed coastal management actions identified elsewhere in the CMP; 

ii) the full proposed capital, operational and maintenance costs, and  recommended timing, of proposed 
coastal management actions; 

iii) any proposed cost-sharing arrangements and any other viable funding mechanisms for the proposed 
coastal management actions to ensure delivery of those actions is consistent with the timing for their 
implementation under the CMP; and 

iv) the distribution of costs and benefits of all proposed coastal management actions. 

A Business Plan including these requirements is provided in 
Section 5.5. 

10. Where coastal hazards have been identified in a coastal management area, a CMP must identify 
proposed coastal management actions for those hazards. 

This CMP identifies that the coastal hazards affecting the estuary 
include bank erosion and tidal inundation. Actions to address these 
hazards include Actions A4, C3, E1-E3, F1-F6, G1- G2, K1-K3, U1-
U8, V1, FF1 and FF2 of the Action Plan (Section 5.4.4).  
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Mandatory Requirements Where addressed in this CMP 

11. If the CM Act requires that a coastal zone emergency action subplan be prepared, it must identify any 
requirements for how emergency coastal protection works, within the meaning of the CM SEPP, are to be 
carried out. 

N/A 

No beach erosion, coastal inundation or cliff slope instability has 
been identified as occurring within the estuary. As such, a coastal 
zone emergency action subplan is not required. 

12. A CMP must demonstrate how a council has considered: 

i) projected population growth and demographic changes; and 

ii) projected use of coastal land for infrastructure, housing, commercial, recreational and conservation 
purposes 

Projected growth and landuse changes are considered in detail in 
Appendix H and the associated risks and threats discussed in 
Section 3 and Section 4. 

13. A CMP must demonstrate how a council has considered: 

i) current and future risks, at timeframes of immediate, 20 years, 50 years, 100 years and (if council 
considers it relevant based on expert advice) beyond; 

ii) (if council considers it relevant) current and future risks of potentially high consequence, low probability 
events that may affect the relevant area; 

iii) the effects of projected climate change and how it may affect the relevant area; 

iv) the local and regional scale effects of coastal processes; and  

v) the ambulatory and dynamic nature of the shoreline and how it may affect the relevant area. 

The timeframe of risks assessed are discussed further: 

-  Section 1.2 (Study timeline); Appendix I and Appendix P (RE tidal 
inundation); Appendix J (RE migration of estuarine vegetation with 
sea level rise); Appendix L (summarising the key management 
issues and threats); Appendix M (Risk Assessment). 
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Mandatory Requirements Where addressed in this CMP 

14. A CMP is to include the following sections: 

i) Executive summary 

ii) Introduction 

iii) A snapshot of issues 

iv) Actions to be implemented by the council or by public authorities 

v) Whether the CMP identifies recommended changes to the relevant planning controls, including any 
proposed maps 

vi) A business plan 

vii) Coastal zone emergency action subplan, if the CM Act requires that subplan to be prepared 

viii) Monitoring, evaluation and reporting program 

ix) Maps 

x) Reference list 

The CMP has been formatted, generally in Mandatory Requirement 
14, as follows: 

i) refer Executive Summary 

ii) Refer Section 1.  

iii) Refer Section 4.  

iv) Refer Table 1: Action Plan – CMP Management Actions in 
Executive Summary and Table 10 in Section 5.4.4. 

v) Refer Section 1.6 and Actions A4 and U5 of Table 1/ Table 10. 

vi Refer Section 5.5.  

vii N/A (as per MR 11).  

viii Refer Section 5.6. 

ix Refer Figure 2 to Figure 7 (Executive Summary) repeated in 
Section 5.4.4. 

x Refer References after Section 5. 

In addition, Section 2 and Section 3 summarise detailed information 
on the community and stakeholder consultation process, and on the 
estuary processes and estuary health status provided in the 
detailed studies. These Sections are considered essential in 
providing context to the CMP and in providing guidance on 
determining the values and key issues and threats to the estuary. 

Consultation on the coastal management program 

15. A draft CMP must be exhibited for public inspection at the main offices of the councils of all local 
government areas within the area to which the CMP applies, during the ordinary hours of those offices, 
for a period of not less than 28 calendar days before it is adopted. This mandatory requirement does not 
prevent community consultation, or other consultation, in other ways. 

Public exhibition of the CMP is noted in Section 1.5 (Stage 4) and 
will be undertaken in accordance with the Community and 
Stakeholder Engagement Strategy (Appendix E).  

Submissions will be provided in Appendix Q. 
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Mandatory Requirements Where addressed in this CMP 

Review, amendment and replacement of a coastal management program 

16. When implementing a CMP, a council must: 

i) carry out the monitoring, evaluation and reporting program in the CMP (MER); and 

ii) monitor key indicators, trigger points and thresholds identified in the MER. 

An MER program is provided in Section 5.6 with indicators provided 
in the Action Plan. 

17.  Councils must report on the implementation of a CMP through the IP&R framework on an annual, four 
yearly and ten-yearly basis. 

Alignment of the CMP with Council’s IP&R Framework is discussed 
in Section 1.8.4. 

Implementation of a coastal management program 

18. When an adjoining council or a public authority is affected, or is likely to be affected, by implementation of 
some aspect of a CMP, a council must liaise with that authority when implementing that aspect of the 
CMP. 

N/A 

Section 1.1discusses the bounds of the study area being wholly 
within the Tweed LGA. 

19. Councils must maintain sufficient information and records about its management of the relevant parts of 
the coastal zone that will enable it to demonstrate: 

i) how the CMP has been implemented 

ii) what has been achieved in connection with the CMP, including whether coastal management actions 
have been carried out within the timeframes identified in the CMP. 

Monitoring, evaluation and reporting of implementation is discussed 
in Section 5.6. 
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APPENDIX B. SCOPING STUDY 

This Appendix is a stand-alone document: 

TSC (2018) Tweed River Estuary Coastal Management Program Scoping Study Report. 

The Scoping Study draws heavily on three key documents: 

• Tweed River Estuary Coastal Management Program Request for Offer (consultant brief); 

• Literature Review (Appendix D); and   

• Community Values Study (Appendix F). 
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APPENDIX C. STATUS OF PREVIOUS RELATED MANAGEMENT PLANS 
AND PROGRAMS 

This Appendix summarises the relevant guidelines and management plans developed or updated from the 
1991 Lower Tweed River Management Plan to present.
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Table 13: Summary of status of management actions from previous management plans and programs 

Plan Objective Key actions relevant to management of the Tweed River Current Status (October 2016) Potential Considerations for 
CMP 

Lower Tweed Estuary River 
Management Plan (PWD, 
1991) 
Document includes technical 
reports on: ecology, influent, 
hydro-dynamics, recreation, 
archaeology and visual 
assessment. 

Detailed objectives have been set for: 

• Fisheries 

• Ecology 

• Visual amenity 

• Recreation 

• Navigation 

• Heritage 

• Discharge 
• Public involvement (Maintain a civic liaison 

committee to overview the impact of progress 
and development pressures on river wellbeing.) 

All objectives encompass a maintain and improve 
approach - delivering the plans aim of, "maintain a 
healthy river". 

Specific recommendations/actions have been set 
for 18 different areas within the river 

There are approximately 70 actions listed in the plan under main objectives, and 
each 'specific area' has a number of short and long term actions recommended 
for it. 

A separate process will need to be under taken to document and assess the 
status of all actions. 

Audit completed separately (see Table 14). see Table 14 

Lower Tweed Estuary River 
Management Plan Formal 
Review (CARE Engineering, 
2001) 

Objectives of the plan should reflect the nine 
primary goals of the State’s Coastal Policy at the 
time of review: 

• To protect, rehabilitate and improve the natural 
environment. 

• To recognise and accommodate coastal 
processes and hazards. 

• To seek protection and enhancement of 
aesthetic qualities. 

• To seek protection and enhancement of 
cultural heritage. 

• To ensure that development and use of 
resources is ecologically sustainable. 

• To ensure that new human settlement is 
ecologically sustainable. 

• To facilitate appropriate public access and use. 

• To support provision of information to enable 
effective management. 

• To encourage integrated planning and 
management 

Recommendations: 

1. Establish linkages between existing walkways and cycleways wherever 
reasonably possible to achieve a sense of completion, to enhance the 
value of investment already made and to maximise public recognition of 
the project. 

2. With the exception of 1 above, over the next three years, direct remaining 
funds as much as possible towards upper estuary improvements, including 
works in Murwillumbah itself, to provide river 'destination' attractions. 

3. In the short term, consistent with 2 above, satisfy outstanding lower 
estuary project completion commitments only where necessary. 

4. Establish a priority schedule for boating related works between Barneys 
Point Bridge and Murwillumbah in liaison with the Waterways Authority. 
Such works should include heritage wharfage in Murwillumbah as an 
upstream target destination for recreational craft, sewage pump outs, 
minor en-route wharves, sandy beaches and walking trails. (Where 
possible 100% funding should be sought from the Waterways Authority.) 

5. Continue expenditure on data, monitoring and education including positive 
pursuit of the annual Tweed River Festival concept. 

Upper Tweed Estuary 
Management Plan 
(TRMPAC, 1996) 
Note: supporting studies 
included detailed volumes on 
ecology, hydrodynamics and 
water quality, archaeology, 
recreation, riparian vegetation 
corridors and foreshore visual 
quality. 

To provide an integrated program of works that will: 

• Identify, enhance and protect significant 
habitat, particularly tidal wetlands and riparian 
corridors 

• Protect heritage 

• Provide recreation facilities, 

• Encourage boating activities 

• Increase awareness 

• Address river bank erosion 

• Improve water quality, particularly in Rous 

Summary of key actions: 

1. Address LEP as required to ensure protection of valuable habitats, incl. 
Osprey nests and flying fox camps 

2. Prioritise revegetation of riparian corridors 

3. Support volunteer groups 

4. Set up demonstration sites 

5. Develop rehab guidelines 

6. Support ASS research and mitigation 

7. Disseminate knowledge of ASS management 

8. Develop catchment based water quality plan 

Majority of actions complete. Exceptions include: 

13, 16, 17, 18, 20, 21 

13. Site not suitable due to bank erosion issues nearby. 

16. Sandy beaches not pursued due to mostly private land tenure. 
Also ongoing works required to maintain sandy beaches in the 
upper estuary prohibitive. 

17. The area was dredged historically but has not been for a while. 
Some calls from Cane farmers to do this to improve drainage. 

18. Not pursued. Work is underway in October 2016 to upgrade 
facilities at Bruce Chick Conservation Park in line with the 
management plan adopted by TSC in Sep 2015. An ageing toilet 

CMP to consider re-evaluation of 
sites for upgrade of foreshore at 
Tumbulgum. 

 

Council is currently looking at a 
potential Canoe trail in the Rous 
River. Potential for a launching 
facility at Pat Smith Park. CMP to 
consider option and work 
underway. 
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Plan Objective Key actions relevant to management of the Tweed River Current Status (October 2016) Potential Considerations for 
CMP 

• Minimise ASS impacts 

• Conserve scenic qualities of river 

 

 

 

9. Monitor water quality 

10. Set and review water quality objectives 

11. Develop WQ education program 

12. Develop natural resource education centre 

13. Construct regional boat ramp at Condong 

14. Upgrade facilities at Commercial Road 

15. Upgrade Tumbulgum foreshore 

16. Construct sandy beaches in river 

17. Remove sandbars in Stotts Channel 

18. Construct small craft launching facility in Bruce Chick Park 

19. Dock facility at Budd Park to support rainforest centre 

20. Canoe trail in Rous River 

21. Upgrade park facilities, Pat Smith and weir, Bluey Hill, Bullamakanka etc. 

22. Prioritise and design structures for bank stabilisation 

23. Implement mozzie and midge control 

24. Develop a dredge policy 

block and shelter is being removed. Two new shelters will be 
installed later in 2016 with interpretive signage and serve as a 
short-term visitor rest area. Overnight and longer-term camping is 
being discouraged as it is considered in conflict with the park’s 
environmental values.  

20. Not completed to date but Council is currently looking at this 
option. 

21. Not pursued 

 

Recreational Management 
Plan for the Upper Tweed 
Estuary (Centre for Coastal 
Management UNE, 1992) 

 1. Upgrade facilities at foreshore parks and reserves (e.g. picnic tables, boat 
ramps, parking lots, upgrade signage, toilets, rubbish bins, bench seating, 
shade trees, water taps/bubblers, fish cleaning facilities, jetties, pontoons, 
walking/bike trails, weirs /weir access, flood resistant toilet facilities, 
demolition of unused facilities, vegetation, playgrounds, stairs/ramps, 
roads) 

2. Restrict and police boating speed (particularly the narrow stretch of river 
adjacent to the Condong Sugar Mill) 

3. Cease continued erosion of the foreshore adjacent to the Tumbulgum 
Bridge. 

4. Mechanical methods of weed eradication along riverbanks be implemented 
by Tweed Shire Council 

5. Dredging of entrance channel to boat ramp at John Oxley Park 

6. Construction and provision of small sandy beaches at the site of the 
unofficial boat ramp at Condong 

7. Construction and provision of small sandy beaches downstream of 
Tumbulgum Village on Riverside Drive 

8. Construction and provision of small sandy beaches on the west bank of 
Tweed Estuary downstream of Tumbulgum Bridge. 

9. Construction of new jetties/pontoons  

10. Tumbulgum Village boating speed revised to 8 knots 

11. Improved channel marking in Estuary adjacent to Commercial Road boat 
ramp to identify gravel shoal 

12. Increase presence of Maritime Services staff during peak holiday periods. 

13. Encourage schools to make more use of the Estuary for educational 
purposes 

14. A database of all foreshore parks, reserves and access points, public boat 
ramps, jetties, wharves, boat hiring facilities, and an up to date list of 
community recreation clubs and contact persons should be prepared and 
updated on a regular basis. 

15. New brochure and map should be prepared detailing speed limits, 
restrictions to water skiing and jet skiing, navigation markers and 
dangerous areas for boating on the Upper Tweed Estuary and tributaries 

Tumbulgum jetty upgraded to pontoon. 

Boating map says ‘no wash’ zones at Tumbulgum, however, 
water-skiing is allowed after 8am. “Note: Bank erosion is a serious 
problem at Tumbulgum. Do not create wash and keep to speed 
limits.” 

2. According to the most recent RMS boating ramp there have 
been no boating speed restrictions put in place. Unknown whether 
there has been policing of boat speeding in the Condong area.  

3. No-wash zone put in place (RMS boating map), however, water 
skiing in the area is allowed after 8am (refer to potential 
considerations for CMP). 

Consider status of actions in the 
development of the Recreational 
Use Study are preferred 
management strategy. 
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Plan Objective Key actions relevant to management of the Tweed River Current Status (October 2016) Potential Considerations for 
CMP 

16. Construction and provision of small sandy beaches immediately 
downstream of the Commercial Road boat ramp 

17. Construction and provision of small sandy beaches at the east bank of the 
Tweed Estuary in area zoned 3(c) (location of Tweed River Motel, 
supermarket and liquor shop – Pacific Highway); 

18. Construction and provision of small sandy beaches at the existing site of 
the dredging stock pile and treatment area upstream of the village of 
Tumbulgum. 

19. Investigate declining fish stocks in the upper reaches 

20. A brochure outlining the interpretive walking /cycling trails 

Tweed River Estuary Bank 
Management Plan (PBP, 
1998) 

Provide an integrated program of works that will: 

• Identify current areas of bank erosion and 
prioritise them in order of severity and impact 
on the community 

• Identify the main causes of bank erosion at 
those sites 

• Provide solutions to the main bank erosion 
problems identified on the river 

• Recommendations made for stabilisation at all major identified erosion 
locations, with prioritisation of key sites of public land. 

• Recommendation for monitoring program at erosion sites 

• Recommendation on public awareness raising 

Works completed at most high priority locations. Information used 
to guide erosion stabilisation works on private land. Management 
plan reviewed in 2012 wake and bank stability study, new priorities 
to be set out in 2012 River Bank Management Plan 

Superseded by 2014 plan 

Sustainable Land 
Management of Coastal 
Floodplains-Tweed River 
(Riches and Huegill, 2001) 

• Achieve sustainable land management of 
coastal flood plains through improved flood 
gate management. 

• Document status of 250 flood gates in the 
Tweed 

• Actively manage /modify 47 high priority flood 
gates in Tweed 

• Recommendations made to address multiple aspects of many floodgates. 

• Includes template floodgate management plans and agreements between 
TSC and drainage unions. 

• All high priority ASS remediation floodgates modified (28). 

• 100s of hectares laser levelling and drain infilling 

• ASS scald remediation 

• Green banks, Lomandra and trees approx 30 km. 

Audit of floodplain drains as part 
of CMP studies to assess ASS 
impacts from major floodplain 
drains. 

 

Based on results of audit, 
consider further management in 
consultation with cane industry. 

Reducing the Impact of 
Road Crossings on Aquatic 
Habitat - Tweed Shire (DPI, 
2005a) 

• Locate and prioritise road crossings that form 
barriers to fish passage 

• Provide remediation recommendations for 
individual barriers 

• Recommendations provided to remove 23 high priority structures Largely driven by DPI Fisheries. 7 structures removed, ranging 
from a major project ($100k plus) on Oxley River to smaller 
projects on Rous, Duroby, Rowlands and some small tributaries. 
All sites mapped on TSC GIS layer. Projects are generally very 
expensive and best approached through incorporation into road 
upgrades or compensatory measures. 

All upper catchment sites 

None in estuary. Fisheries 
program to put fish gates on 
floodgates completed (discussed 
below). 

Tweed Estuary Boating 
Plan 2006-2010 (NSW 
Maritime, 2006) 

• 5 year plan to identify and protect the 
recreational and environmental values of the 
Tweed River Estuary, ensure that boating 
practices maximise user safety 

• Compliment Estuary Management plan 

• Range of actions and restrictions including introduction of minimal wash 
zones, 4 knot zones and other boating safety educational programs. 

 

• Actions implemented by NSW Maritime 

• Superseded by Regional Boating Plan 2015 

Consider status of actions in the 
development of the Recreational 
Use Study are preferred 
management strategy. 

Bring Back the Fish – DPI 
Fisheries 2006-2009 (DPI, 
2009) 

• enhance aquatic ecosystems by restoring 
stream connectivity and rehabilitating key 
aquatic habitats 

• Improve fish passage by modification of floodgates in the Tweed Floodplain Cooperative project between DPI Fisheries, Drainage Union, 
Council and landholders. 22 auto-tidal fish gates installed on 
priority floodgates to allow some tidal exchange and fish passage. 
Fish gates still operational and seen as a success by all parties. 

All priority floodgates have 
fishgates. Discuss as successful 
management approach. 

Tweed River Estuary 
Recreational Boating 
Facilities Study (PBP, 2008) 

• identification of current and future infrastructure 
requirements for recreational boating 
generated from within the region; 

• assessment of the potential to develop a 
marine precinct to foster the growth of marine 
services in accordance with recognised best 
practice principles; 

• identification of the order of costs in 

• Upgrade, expand and plan for the following to cater to unfulfilled demand 
for recreational boating facilities: 

o boat ramps/trailer parking facilities; 

o wharves/jetties/servicing; and 

o moorings/marinas/storage. 

 

• Ongoing maintenance and improvement of recreational 
boating facilities is undertaken by TSC Waterways program 
with funding from NSW Maritime Better Boating Program. 

• Pontoon at Chinderah now complete. 

• Commercial Rd boat ramp (Murwillumbah) has been 
upgraded. 

• Council currently has no plans to development any 
marine/boating precincts, or any new facilities/servicing 

CMP Recreational Use Strategy 
to provide current assessment of 
boating access adequacy  
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Plan Objective Key actions relevant to management of the Tweed River Current Status (October 2016) Potential Considerations for 
CMP 

implementing individual strategic options; and 

• identification of staging for individual options. 

• assessment of river carrying capacity carrying 
capacity. 

 

 

locations. 
*The plan has not been formally adopted or funded by TSC 

Tweed River Murwillumbah 
Reach Bank Enhancement 
Master Plan (TSC, 2008b) 

• Guide management and rehabilitation of river 
banks in urban and residential areas of 
Murwillumbah 

• Increase profile of the river in the community, 
by increasing visibility, accessibility and 
amenity 

• Leverage on improvements above to gain 
environmental and river related social gains in 
other parts of the catchment 

• The master plan makes recommendations based on improving connections 
between people and river, within three themes: 

o Visual connections 

o Green connections 

o Pedestrian connections 

• Budd Park river bank stabilisation and amenity improvement 
project is the only initiative from the plan now completed. 

• Improve riparian veg from YHA to MBah boat ramp has been 
discussed and has had some interest from the community 

• Nothing else being pursued at present. Remaining actions are 
very costly. Not many actions for foreshore recreation are 
identified based on the isolation of the river by roads. 

*The plan has not been formally adopted or funded by TSC 

Consider riparian vegetation 
improvement from YHA to MBah 
boat ramp as a potential site for 
works. 

Tweed River Domestic 
Structures Strategy (DoL et 
al., 2008) 

• To provide a consistent and strategic approach 
for domestic foreshore infrastructure 
development. 

• To consolidate and streamline the development 
assessment process for foreshore 
infrastructure proposals. 

• To provide greater security for landholders 
adjoining the river with an interest in domestic 
foreshore structures. 

• To identify: 

o areas where public facilities may be 
required; 

o where shared facilities are more 
appropriate; 

o more opportunities for community use 
of foreshore public lands. 

• To assist in the removal of unauthorised 
structures. 

This Strategy incorporates waterways, both natural and man-made, within the 
navigable reaches of the Tweed River and its tributaries. Foreshore  
infrastructure covered by the strategy includes domestic structures in the 
waterway below mean high water mark (MHWM) as well as works on the 
riverbank. 

The strategy covers private infrastructure such as jetties, pontoons and boat 
ramps, however, no change is proposed regarding the management of 
foreshore structures in the existing canal estates where the land tenure is other 
than Crown land. The strategy does not apply to marina developments or other 
commercial infrastructure which would be assessed under a separate process. 

Council has adopted the Strategy for use in decision making in 
Council’s development assessment and approvals process.  

Ensure ongoing implementation 
of the Strategy as an action in the 
CMP. 

 
Tweed River Bank Erosion 
Management Plan (TSC, 
2014) 

• Environmental values of the aquatic and 
riparian environment will be protected and 
enhanced. 

• High value public infrastructure and public 
open space will be protected. 

• The visual and recreational amenity of the river 
environment will be protected and enhanced. 

Outline strategic approach to river bank erosion management - prioritising TSC 
investment and guiding works on private land. 

Provides preferred design options and a schedule for high priority river bank 
stabilisation works focussing on revegetation and bio-engineered designs that 
maximise ecological and amenity values, and structural protection works as 
necessary including a list of prioritised sites for each of the following 3 
categories of works: 

• Revegetation 15,863m 

• Pre-emptive bioengineered stabilisation works 4,668m 

• Structural protection - up to 5,754m 

High priority works between Stotts Isl and M’Bah underway, some 
completed. Done as funding is available through roads dept. 

• Need to ensure that impacts of works are mitigated. 
• Sites where revegetation should occur 
• Browns Lane Murwillumbah – rock lined with reef balls 

and large woody debris OEH funded trial. 
• Chinderah 

Many projects happening. Mbah boat ramps, geotextile bags at 
Condong. 

CMP to review Erosion Plan and 
update if necessary 

 

Look at funding the program. 
CMP to include action to fund 
works. 

 

Emphasis on pre-emptive work 
required in places. 

Regional Boating Plan 
Tweed – Clarence Valley 
Region (Transport for NSW, 
2015) 

• The plan examines physical characteristics of 
the waterways, water users, safety issues, 
waterway access and vessel storage across 
the waterways and recommends improvement 
projects. 

• Identified 6 priority regional infrastructure projects within the study areas 
supported by funding from the NSW Boating Now program: 

o Condong Boat ramp improvements and toilet facilities, Clarrie 
Purnell Park; 

o Relocate and upgrade pontoon at Budd Park, Murwillumbah; 

o Car park and river bank stability improvements at Murwillumbah 

• All projects underway or being planned by Council. Most will 
be complete in 2017. 

• Maintenance dredging of silt from the Chinderah Boat Ramp 
(i.e. facilities management dredging) is planned.  

o Tumbulgum jetty upgraded to pontoon. 

Document work underway 

 

Discuss with Transport for NSW 
boating and bank erosion 
management work underway in 
NSW 
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boat ramp (Commercial Road); 

o Replace pontoon and provide disabled access at Fingal boat 
harbour (Lighthouse Parade); 

o Boat ramp improvements at Oxley Park, Chinderah; and 

o Replace timber jetty with pontoon at Tumbulgum. 

• A range of safety, access and storage actions to be implemented by RMS 

Cobaki and Terranora 
Broadwater Catchment 
Management Plan (IWC, 
2010) 

• Improve water quality and ecosystem health 

• Improve rural stormwater discharge quality 

• Improve urban stormwater discharge quality 

• Restore riparian habitat 

• Protect and enhance shorebird habitat 

• Increase and enhance public access 

• Protect commercial and recreation fishing 

• Stabilise degraded creek banks 

• Increase awareness and protection of 
Aboriginal cultural heritage 

There are a large number of actions within 11 different strategic areas. 

Priority works include rural riparian restoration, bird habitat enhancement and 
improving stormwater quality discharge from the western drainage scheme. 

All priority actions have been commenced and are at varying 
stages of implementation. Many actions, for example riparian zone 
restoration, will be ongoing. 

Outside the study area. CMP to 
refer to the Plan for relevant 
information as needed. 

Tweed Urban Stormwater 
Quality Management Plan 
(AWC and Design Flow, 
2016) 

Confirm councils stormwater management 
objectives 

Provide ambient and stormwater quality 
management objectives 

Provide specific guidance for monitoring and 
management of stormwater quality improvement 
devices 

 

• Provides policy guidance for consideration in assessment of new 
developments, and in council accepting stormwater management assets for 
maintenance 

• Establish stormwater group )TSC internal) to meet regularly and coordinate 
approach 

• Build skills in assessment and management of built assets 

• Monitor performance of existing SQIDS 

• Develop budget estimates to deliver SQID maintenance programs 

• Adopted by TSC 2016 

• Stormwater group not established to date 

• Council is conducting condition assessment of existing assets. 
This work is ongoing. 

 

CMP to consider funding of 
upgrades to existing stormwater 
assets where auditing shows 
need for improvements to 
improve river health. 

Tweed Valley Floodplain 
Risk Management Study 
(BMT WBM, 2014b) 

Directed towards providing solutions to existing 
flooding problems in developed areas and ensuring 
that new development is compatible with the flood 
hazard, and does not create additional flooding 
problems in other areas. 

 

• Studies and investigations including local drainage studies (Murwillumbah, 
Lower Tweed), levee investigations (Murwillumbah, Tweed Heads), 
evacuation planning study 

• Flood warning and evacuation planning and management; 

• Community engagement and education; and 

• Climate change planning, development controls and strategic planning 
recommendations. 

• Actions are being implemented by Council and are ongoing CMP to consider flood risk 
mapping and implications for the 
estuary in Coastal Hazards 
Assessment as part of detailed 
studies 

Tweed Coast Regional 
Crown Reserve Plan of 
Management (Land and 
Property Management 
Authority, 2005) 

Consolidates information about the reserve, its 
values, current and proposed future use and 
management issues. The vision for the plan is 
“Publicly accessible Crown land with enhanced and 
sustainable environmental, social, cultural and 
economic values for the benefit of the community”. 

Objectives include: 

• identify and enable multiple purpose and 
sustainable land and waterway use.  

• preserve significant visual amenity.  

• improve social and recreational opportunities.  

• enhance and encourage public use and 
access.  

22 mostly high level strategies. No implementation costs or timeframes given. 
Most sites outside the study area. 

 

• Jack Evans Boat Harbour site improvement works completed 
by TSC 

 

CMP to liaise with Lands to 
determine status of: 

• redevelopment & upgrade of 
Southern Boat Harbour, 
Boyds Bay Marina. 

• Site improvement plans at 
Old Fingal Boat Harbour 

Review of Water Quality in 
the Tweed Estuary 2007-
2012 (ABER, 2012) 

Analysis of temporal and spatial trends in water 
quality, identifies likely controlling processes and 
discusses 

ecological implications and management actions 

• Reduce catchment fine grained TSS exports during median and high flows 

• Reduce phytoplankton blooms during low to median flows through STP 
management 

• Sustainable agriculture strategy implementation ongoing 
including measures for soil conservation and erosion 
management 

• Laser levelling of caneland mostly complete for ponded sites. 

• Water Quality review as part 
of CMP to assess current 
WQ status. 

• CMP to evaluate effluent 
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• Reduce DIN in STP effluent 

• STP Discharge during median to high flow 

• Reuse during low flow 

• Reduce N and P in tandem to achieve effluent ratio of 16:1 

• Reinstate backswamp flood reserves 

• Introduce wet pasture management 

• Reduce ponding in caneland 

• WWTP upgrades undertaken at Banora Point and MBah. impacts from WWTPs 

• CMP to consider 
opportunities for potential 
floodplain 
connectivity/changes in land 
use/management.  

A Spatially Intensive 
Approach to Water Quality 
Monitoring in the Rous 
River Catchment (Eyre and 
Pepperell, 1997) 

Investigate the relative magnitude of sources of 
sediment and nutrients on WQ in whole of 
catchment, including fresh reaches. 

• Control N from point sources at Mbah STP, dairy and stables. 

• Control diffuse runoff from cane, banana and grazing land. 

• Mbah STP was upgraded in 2007 to tertiary treatment facility 
with reuse of wastewater at Condong Sugar Mill. 

• No action on diary to date (though Council did investigate and 
attempt discussion with landholders). 

• Extensive work with Cane Industry to improve environmental 
outcomes. 

• Ongoing effort to engage riparian land owners and fence 
cattle out of creeks. 

• CMP Water Quality review to 
assess any current evidence 
of Mbah WWTP and dairy 
impacts. 

• Consider re-evaluating 
potential management 
actions at dairy 

• Continue work with Cane 
Industry to further riparian 
restoration work and 
commitment. 

Tweed Vegetation 
Management Strategy 
(Ecograph, 2004) 

Aims to provide a coordinated approach to the 
management of vegetation in the Tweed Shire. 

1) the recovery existing bushland areas; 2) restoration of previously cleared 
areas; 3) Threatened species recovery, 4) management of threatening 
processes and 5) education, monitoring, planning and research. 

The strategy informed zoning of LEP High level doc. No actions 
relevant to CMP 

 

Tweed Sustainable 
Agriculture Strategy (TSC, 
2016) 

Provides a strategic direction for sustainable 
agriculture in the Shire 

27 actions relating to sustainable land management, monitoring, education, 
promotion of best practice etc. 

Ongoing implementation.  CMP to support relevant actions 
including potential for funding of 
actions where benefits for the 
estuary can be realised 

Tweed Scenic Landscape 
Strategy (under 
development) 

Assess scenic quality and management options for 
the Tweed. 

Actions not complete, but likely to be overlap with Tweed River sites Under development, expected completed end of 2017 CMP process to work alongside 
Scenic Strategy and data share 
results. 
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Table 14: Summary of status of management actions from the 1991 Lower Tweed River Estuary Management Plan 

1991 Lower River EMP Actions Actions undertaken and status (October 2016) Potential Considerations for CMP 

High Priority Actions-1 (as assessed by 1997 review) 

Fish Habitat Action (i) Construct wetlands on Letitia Spit and retain these new areas as Aquatic 
Reserves. 

• Regeneration of coastal wetlands on Fingal Peninsula 

• 1997 Review noted the aboriginal community were keen to ban commercial fishing in all enclosed waters of Fingal peninsula. 
The Recreational Fishing Haven now covers these areas meaning no commercial fishing is now permitted in these areas. 
Netting is also prohibited in Wommin Lake and Wommin Lagoon. 

• Sponsors Lagoon saltmarsh revegetation works 10 yrs ago successful 

• Attempt to control vehicle access at Kerosene Inlet was not successful  

• Defer to TBLALC for 
status/management of issues. 
 

Fish Habitat Action (iv) Monitor seagrass and mangrove distributions in the Lower Estuary. • Russell (2005) analysed estuarine habitat mapping data from estuaries across the northern rivers including the Tweed River 
estuary. Estuarine vegetation (mangroves, seagrass, saltmarsh) was mapped using aerial photographs from the 1940s to 2000. 

• Hossain (2005) assessed changes in seagrass distribution based on aerial photography within the lower Tweed River estuary 
including Terranora Inlet from 1997-2001. 

• DPI Fisheries conducted estuarine vegetation mapping in the Tweed River in 2006 as part of a state wide mapping project 

• Baseline ecological assessment at Kerosene Inlet (Australian Wetlands, 2010) including seagrass mapping and assessment. 

• Pacific Wetlands (2012) examined changes in estuarine vegetation (mangroves, seagrass and saltmarsh) within Terranora Inlet 
and small area of the lower Tweed River estuary between 2000 and 2012.  

• Australian Wetlands (2008) completed mapping and health assessment of seagrass at Chinderah Pontoon. 

• Estuarine vegetation distribution to 
be considered by CMP including 
potential impacts due to sea level 
rise.  

Ecological Action (xii) Oversight a monitoring program formulated to detect and report on 
ecosystem vitality. 

• There have been a number of ecosystem health assessments throughout the Tweed River including: Ecosystem Health 
Monitoring Program Scoping Study and implementation in the Cobaki Terranora Broadwaters; ongoing water quality sampling 
and analysis; targeted (short-term) water quality investigations (e.g. Rous River assessment Eyre, 1997); shorebird monitoring; 
baseline ecological assessment at Kerosene Inlet (Australian Wetlands, 2010); Ecosystem health assessment (Uni of Qld, 2003) 

• CMP Detailed studies include 
ecological assessment to be 
conducted as part of the CMP 

Discharge Action (ii) Invite interested organisations to comment on water quality targets 
suggested. 

• Consultation with relevant stakeholders undertaken and Tweed River water quality objectives adopted by TSC in 2000, see 
WBM (2000). 

• Water Quality Assessment to 
consider Tweed WQ objectives 

Discharge Action (iii) Continue water quality monitoring with a view to identifying any potentially 
damaging constituents as well as constituents for which opportunities for removal are available 
and practical. 

• Routine water quality monitoring is undertaken in the Tweed Estuary.  

• Results are analysed and reported and management recommendations provided. Most recent report was ABER (2012). 

• Management actions e.g. catchment management, WWTP upgrades etc. are undertaken as part of Council operations and 
other stakeholder actions. 

• Detailed studies as part of the 
CMP to include a Water Quality 
Assessment since 2007 and 
development of a Water Quality 
Improvement Plan  

Discharge Action (v) Produce public education material to alert the public to the problems 
caused by providing nutrients to stormwater and the problems arising from the use of fertilisers, 
carwash soaps, animal excreta, grass clippings, paints, oils and chemicals. 

• Stormwater Pollution Guide (NSW DEC, 2000) available on Council website. 

• Tweed Urban Stormwater Quality Management Plan (TSC, 2016). 

• Council has an Environmental Education Program and a dedicated Environmental Education Officer and ongoing initiatives. 

• Opportunity for further public 
education as part of CMP 

Implementation Action (i) Disseminate results of river monitoring to the broader community. • Results are analysed and reported and management recommendations provide. Most recent report was ABER (2012) available 
on Council website along with other water quality reporting. All licensed discharges under the Protection of the Environment Act 
1997 are required to publish pollution monitoring data from March 2012 onwards. TSC publishes all their data on the Council 
website.  

• Detailed studies as part of the 
CMP to include a Water Quality 
Assessment since 2007 and 
development of a Water Quality 
Improvement Plan  

• Potential for annual report on 
water quality 

Implementation Action (iii) Ensure all new stormwater systems connected to the river 
incorporate trash racks and siltation pits/ponds. 

• Tweed Urban Stormwater Quality Management Plan (TSC, 2016) and TSC’s Development Design Specification D7 – 
Stormwater Quality provide guidance on required stormwater treatment devices. The design of stormwater systems has evolved 
since the 1991 EMP and there are other options for stormwater management than just trash racks and siltation ponds. 

• TSC auditing of existing stormwater improvement devices is underway. 

• 2000 stormwater plan had huge list of actions and some delivered.  

• CMP to discuss current 
stormwater management and 
identify issues/gaps. 

• CMP to consider funding of 
upgrades to existing stormwater 
assets where auditing shows need 
for improvements to improve river 
health. 
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1991 Lower River EMP Actions Actions undertaken and status (October 2016) Potential Considerations for CMP 

Implementation Action (iv) Monitor water quality within specific areas against agreed area 
targets and report annually on departures. 

• Routine water quality monitoring is undertaken in the Tweed Estuary.  

• Reporting is completed on longer time scales than annual. 

• Detailed studies as part of the 
CMP to include a Water Quality 
Assessment. Reporting 
timeframes to be reviewed as part 
of assessment.  

Implementation Action (v) Establish a centralised system for recording and analysing water 
quality within the Tweed River. 

• Tweed Laboratory Centre conducts water quality sampling and recording on behalf of Council. Council maintains a central 
database of water quality results. 

none 

Implementation Action (xi) Conduct annual reviews of progress and achievements. • Reviews have been completed on longer time scales than annual. 

• Review of the EMP were conducted in 1997 and 2001 

• This audit provides a review of 
current status of EMP actions 

• CMP to set review timeframes 

High Priority Action - 2 (as assessed by 1997 review) 

Fish Habitat Action (ii) Incorporate habitat diversity in the design of the Lower Estuary Dredge 
Program. 

• DPI Lands currently conducts dredging of entrance and lower river as required for maintenance of navigation channels 

• All dredging campaigns are required to assess environmental impacts of proposal (including impacts on habitat) under EP&A 
Act and other relevant legislation (Fisheries Management Act, POEO Act etc.).  

• The CMP will document all current 
dredging activities to ensure that 
appropriate levels of dredging are 
recognised in the long-term 
management of the estuary. 

Fish Habitat Action (vi) Construct carefully designed waterway ventilation improvements to 
Wommin Lake & Wommin Lagoon. 

• Pipes were upgraded to culverts in 2008 (Wommin Lagoon) and 2016 (Wommin Lake). Done mainly to shore up structure of 
road. Careful work undertaken to make sure changes in hydraulics do not impact wetland zonation. Adaptive management with 
rock work to adjust water level and flow. TSC is aware of shoaling occurring at inlet to lake. 

• Wommin Lagoon saw some increases in seagrass after works. 

• TSC to monitor this with regard to 
potential impacts 

Fish Habitat Action (vii) Produce maps showing changes in distribution of seagrass & 
mangroves at intervals of 3 years or thereabouts. 

 See Fish Habitat Action (iv) • Estuarine vegetation distribution to 
be considered including potential 
impacts due to sea level rise  

Fish Habitat Action (xiii) Regularly update influent auditing of wastes directed to the Tweed 
River. Monitor discharges of sewage effluent, industrial wastewater and stormwater to appraise 
the effect of such discharges on fish production. 

• Discharges of sewage effluent and industrial wastewater are licensed by the NSW EPA and monitored according to licence 
requirements. 

• Stormwater discharges not monitored at every outlet 

• Tweed River Water Quality Monitoring Program assesses overall water quality 

• Effect on fish production not assessed 

• Detailed studies as part of the 
CMP to include a Water Quality 
Assessment 

Ecological Action (ii) Ascertain which types of river habitat are in need of extension in 
association with proposed future river dredging works. 

• All dredging campaigns are required to assess environmental impacts of proposal (including impacts on habitat) under EP&A 
Act and other relevant legislation (Fisheries Management Act, POEO Act etc.). This may include provision for compensatory 
habitat if impacts occur. 

• The CMP will document all current 
dredging activities to ensure that 
appropriate levels of dredging are 
recognised in the long-term 
management of the estuary. 

Ecological Action (iii) Identify opportunities for general habitat improvements within the estuary 
and foreshore areas. 

• A number of habitat improvement works have been undertaken. 

• Fish Unlimited was an on-ground project repairing mangrove and saltmarsh in Sponsors Lagoon, a collaboration between TSC, 
Fisheries, Wetland Care Australia and TBLALC 

• Opportunity for further work as 
part of CMP 

Ecological Action (iv) Identify measures to improve habitat security for the Little Tern, Osprey, 
Brahminy Kite and other endangered birds. 

• Permanent Osprey nesting poles provided in the lower estuary. 21 artificial nest structures in Tweed Estuary. Was cooperatively 
managed by NPWS and Essential Energy and Council. Council is now taking over responsibility. 

• Tweed Osprey Monitoring Group – keeping records on this. 

• Most shorebird habitat conditions met. The key factor at risk is spring tide roost sites, especially considering sea level rise 
impacts. 

• TSC proposed to do clearing of Mangroves on Tonys Bar and Kerosene Inlet where they are taking over important roost areas. 
Application made to Fisheries was not supported. 

• Action in CMP to manage Osprey 
Poles. 

• Action in CMP to review roost 
requirements Tonys Bar/Kerosene 
Inlet and consider re-application to 
clear mangroves. 

Ecological Action (vii) Investigate options to provide/extend formal security over important 
habitat areas whether through zoning, fencing or statutory controls. 

• SEPP14 and SEPP26 mapped areas in lower estuary, Estuarine habitat (mangrove, seagrass, saltmarsh) protected under the 
Fisheries Management Act. National Parks and Nature Reserves in the study area include Ukerebagh Nature Reserve and 
Historical Site, Stotts Island Nature Reserve, Environmental Protection Zoning under Tweed LEP 2000 for much of the Fingal 
Peninsula including enclosed waters of the (Kerosene Inlet, Wommin Lake and Lagoon, Sponsors Lagoon); Ukerebagh 
Passage etc. 

• CMP to assess level of protection 
of existing habitat areas and 
identify areas for improvement. 
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1991 Lower River EMP Actions Actions undertaken and status (October 2016) Potential Considerations for CMP 

Ecological Action (ix) Formulate a future works program that identifies site specific habitat 
creation and habitat enhancement possibilities. 

• Riparian zone management undertaken where landholder willingness • CMP to include habitat creation 
aims with actions such as bank 
erosion management, riparian 
reveg works etc. 

Ecological Action (x) Produce information sheets highlighting the importance of foreshore and 
river habitats. 

• Community consultation materials produced as part of the EMP. 

• Since then TSC and other agencies have produced a number of materials providing this information e.g. estuarine habitat 
brochures, fisheries resources etc. 

• Opportunity for further education 
as part of CMP 

Recreational Action (i) Produce a Waterway Recreation Strategy. • Recreation Management Plan for the Upper Tweed Estuary (UNE, 1992) 

• Tweed River Estuary Recreational Boating Facilities Study (PBP, 2008) 

• Tweed Estuary Boating Plan (NSW Maritime, 2006) 

• Regional Boating Plan Tweed – Clarence Valley Region (Transport for NSW Maritime Management Centre, 2014) – this covers 
boating safety, access and infrastructure actions but does not address bank erosion issues or other types of recreational use. 

• Recreational Use Strategy to be 
developed as part of this CMP 

• Check status of planning for 
boating. 

Recreational Action (iv) Assess whether any existing important habitat is under threat from 
existing recreational activity. 

• Bank erosion assessed 

• DPI Fisheries estuarine habitat assessments and mapping 

• Seagrass assessment to be 
conducted as part of this CMP 

• Recreational Use Strategy to be 
developed as part of this CMP 

Discharge Action (i) Prepare annual reviews providing details of all authorised discharges and 
any significant unauthorised discharges that reach the Tweed River. 

• Discharges of sewage effluent and industrial wastewater are licensed by the NSW EPA and monitored according to licence 
requirements. 

• Stormwater discharges not monitored at every outlet 

• Tweed River Water Quality Monitoring Program assesses overall water quality 

• Detailed studies as part of the 
CMP to include a Water Quality 
Assessment since 2007 and 
development of a Water Quality 
Improvement Plan  

Discharge Action (iv) Examine all stormwater networks with a view to installing sediment 
trapping devices and, where nutrient infeed is known to be a problem, consider denitrification 
measures such as wetlands. 

• Tweed Urban Stormwater Quality Management Plan (TSC, 2016) and TSC’s Development Design Specification D7 – 
Stormwater Quality provide guidance on required stormwater treatment devices. 

• TSC auditing of existing stormwater improvement devices is underway. 

• CMP to discuss current 
stormwater management and 
identify issues/gaps. 

• CMP to consider funding of 
upgrades to existing stormwater 
assets where auditing shows need 
for improvements to improve river 
health. 

Discharge Action (vi) Encourage operators of licenced discharges to comply with licence 
conditions. 

• Discharges of sewage effluent and industrial wastewater are licensed by the NSW EPA and monitored according to licence 
requirements. Upgrades of WWTPs have occurred to improve treatment performance and increase capacity  

• CMP to discuss existing 
compliance and enforcement, any 
outstanding issues and areas for 
improvement. 

Discharge Action (vii) Disseminate knowledge regarding development problems that can arise in 
areas of acid sulphate soils 

• Over the last 20 years there has been a large effort in the field of Acid Sulphate Soil research and education. Tweed Council 
have worked collaborated with state agencies, key industries, landholders and the broader community to better manage ASS on 
the Tweed floodplain. All ASS are mapped and incorporated into planning and development processes.  

• Further work to be conducted as 
part of the CMP: 

• Audit of floodplain drains and 
assessment of floodplain 
connectivity 

Implementation Action (ii) Ensure all future discharges to the Tweed River are sited with 
reference to likely ecological and water quality impacts. 

• Planning provisions incorporate requirements for environmental impact assessment for any new development/activities.  • Managed by existing DA process 

Implementation Action (vii) Produce publicity brochures detailing the need for community and 
individual co-operation in sustaining the vitality of the Tweed River. 

• Various public education campaigns have been undertaken by Council and other agencies and are on-going 

• General community awareness of environmental issues has increases in the last 20 years 

• Opportunity for further public 
education as part of this CMP and 
continuing 

Implementation Action (viii) Produce project material for Tweed Shire Schools (and further 
afield) to promote understanding in the community as to the fragility of river ecosystems. 

• Council has an Environmental Education Program covers topics relating to sustainability, waste, water and biodiversity. It links 
to the current NSW primary school curriculum and can also be adapted to High School. Council has a dedicated Environmental 
Education Officer. 

• Opportunity to incorporate CMP 
findings into education program 

Implementation Action (x) The Lead Agency, when identified, to develop a strategy to review the 
changing priority of river problems. 

• Reviews completed in 1997 and 2001 involved assessment of changing priorities • This CMP will prioritise actions for 
implementation 
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1991 Lower River EMP Actions Actions undertaken and status (October 2016) Potential Considerations for CMP 

Maintenance and Improvement Action (i) Prepare and execute a program of high priority works. • A detailed program of works, timing, costs and priority was not completed • This CMP will document a detailed 
implementation program including 
priority, timing, responsibility, cost. 

Maintenance and Improvement Action (ii) Prepare and oversight the execution of a long-term 
works program of river improvements 

• As above • As above 

Maintenance and Improvement Action (iv) Liaise with river Committees and the community 
generally concerning proposed lower estuary improvement work. 

• The Tweed River Committee meets regularly to discuss river management  • TRC overseeing this CMP 

Maintenance and Improvement Action (v) Maintain full and open liaison with all community 
sectors interested or concerned with proposed river improvements. 

• Council has consulted with the community, interested groups and key government agencies through the TRC and community 
consultation activities 

• Community and stakeholder 
engagement undertaken 
throughout the CMP 

Medium Priority Action - 3 (as assessed by 1997 review) 

Fish Habitat Action (iii) Monitor changes in water level throughout the Lower Estuary including 
Cobaki and Terranora Broadwaters. 

• Tide gauges installed throughout lower estuary 

• Water levels monitored closely by Tweed River Sand Bypass Project 

• none 

Fish Habitat Action (v) Examine the merit of closing Sponsors Lagoon to professional fishing. • Now closed to commercial fishing and forms part of the recreation fishing haven • none 

Fish Habitat Action (xi) Monitor changes in average water levels within the estuary with 
emphasis given to linking detected changes with causes. 

• Tide gauges installed throughout lower estuary 

• Water levels monitored closely by Tweed River Sand Bypass Project 

• Sea Level Rise is now accepted as occurring and TSC has adopted benchmarks for sea level rise. 

• CMP to consider climate change 
impacts including sea level rise on 
estuarine vegetation communities. 

Ecological Action (i) Conduct ecological assessments of the relative importance of any major 
near-river undeveloped lands not considered in studies to date 

• All future development areas in the study area have been developed • CMP will look at future 
development impacts  

Ecological Action (vi) Compile a strategy for linking dependant habitats. • NPWS Key Habitats and Corridor Mapping Project 

• Filling the Biodiversity Gaps Connecting Tweed Coast to Border Ranges (project partners are Tweed Shire Council, North Coast 
Local Land Services and the Office of Environment and Heritage). 

• Managed by NPWS 

Ecological Action (viii) Seek to ensure all development proposals are assessed with reference to 
the need for habitat preservation 

• Development applications must comply with ecological requirements under the LEP and other relevant legislation e.g. Fisheries 
Management Act, EPA Act , EPBC Act etc. 

• Managed by existing DA process 

Visual Amenity Action (iii) Ensure visual impacts of riverside development proposals are fully 
assessed as development applications are formalised. 

• Development applications must comply with visual amenity requirements  • Managed by existing DA process 

Visual Amenity Action (v) Identify major sites of negative visual impact and where practical 
recommend options to improve the viewscape. 

• Current work ongoing on landscape character by TSC. • CMP to Support study and 
recommendations 

• Consider in bank stabilisation 
works. 

Recreational Action (ii) Seek to encourage recreation in 'preferred zones' to minimise disruption 
to other river systems. 

• No recreational ‘zones’ have been established to date on the river. 

• Would happen with review of boating plan. Suggest passive recreation zone around Stotts Island?  

• Submission to RMS for consideration in review of the Boating Plan regarding preferred recreational “Character Zones” to 
minimise recreational use conflict. 

• CMP Recreational Strategy to 
consider potential for zones  

Recreational Action (iii) Monitor implementation of the Waterway Recreation Strategy for 
compatibility with existing ecosystems. 

• Waterway Recreation Strategy (1992) out of date • Recreational Use Strategy to be 
developed as part of this CMP 

Recreational Action (vii) Confirm the need for further land areas for waterfront recreation and 
establish a priority list for possible future acquisitions. 

• Sandy beaches limited in lower estuary. Some calls for beach creation from the public. • Recreational Use Strategy to 
consider areas for acquisition and 
use for foreshore recreation area.  

Navigation Action (i) Prepare a works program to extend and improve navigable waterways in 
the Tweed Estuary identifying needs, priorities and castings. 

• Crown lands dredging underway. Kingscliff Beach and Fingal beach nourishment. • DoI - Crown Lands carrying out 
dredging 

Navigation Action (ii) Prepare a map for public use describing the location of existing and 
proposed navigation waterways. 

• Not completed • Recreational Use Strategy to 
consider public use and access 

Navigation Action (iii) Confer with existing River Committees to ensure changes in navigation 
needs are identified and accommodated where feasible in updates to the RMP. 

• Not completed • Recreational Use Strategy to 
consider public use and access 
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1991 Lower River EMP Actions Actions undertaken and status (October 2016) Potential Considerations for CMP 

Heritage Action (ii) Take expert advice as to how to risk least damage to unrecorded sites during 
development works. 

• Tweed Shire and NPWS AHIMS mapping of sites is required to be considered in any development proposal. Recent mapping 
effort have created a comprehensive database of sites. 

• Managed by existing DA process 

Implementation Action (vi) Examine the practicality of organising a network of voluntary water 
quality analysts to collect data on turbidity, pH, BOD and other quality indicators. 

• Not completed 

• TSC Water Quality Monitoring is ongoing 

• none 

Implementation Action (xii) Organise a fully independent assessment of river condition on a 
three year basis. The assessment to examine achievements won and reference progress being 
made in other river systems where alternative management systems operate. 

• Water quality assessment is ongoing. Other ecological assessment at specific sites is undertaken.  • Detailed studies as part of the 
CMP to include a Water Quality 
Assessment. Reporting 
timeframes to be reviewed as part 
of assessment. 

Area 1: Jack Evans Boat Harbour  

• Continue to monitor water quality and sediments to detect the presence of 
contaminants. 

• Search for opportunities to control stormwater related problems. 

• TSC’s ongoing water quality monitoring program includes a site in Jack Evans Boat Harbour  

• Major foreshore improvement and recreational amenity works completed 2011 incorporating extensive stormwater control and 
treatment works to ensure removal of pollutants prior to river discharge.  

Detailed studies as part of the CMP to 
include a Water Quality Assessment 

Area 2 Kerosene Inlet Wetland Area 

• Partition endangered bird roost areas 

• Continue ecological monitoring program 

• Develop a traffic management plan. 

• Seek to rehabilitate natural vegetation systems in the areas surrounding Kerosene 
Inlet. 

• TSC proposed to do clearing of Mangroves at Kerosene Inlet where they are taking over important roost areas. Application 
made to Fisheries was not supported. 

• Baseline ecological assessment at Kerosene Inlet (Australian Wetlands, 2010). Follow up survey done by TSC. 

• 4wds still a problem. Australian Wetlands (2010) mention unauthorised access by 4wd as a ‘pressure’ on the system, 
particularly at northern end. 

• Compensatory works for highway, increase flushing by lowering rock wall. Algae on seagrass. 

Action in CMP to review roost 
requirements Tonys Bar/Kerosene Inlet 
and consider re-application to clear 
mangroves. 

TBLALC manages this area 

Area 3 Sponsors Reach 

• Develop management plan to control vehicular traffic  

• Continue ecological monitoring program in Sponsors Lagoon. 

• Integrate immediate improvement proposals into a larger term rolling program for 
water related recreation and habitat improvements. 

• Vehicles managed successfully. Action Completed. 

• Management Plan developed 

• New boat ramp constructed at Fingal. 

• Parkland near old boat harbour including children’s playground recently completed. 

Considered self-sustaining 

Area 4: Wommin Reach 

• Prepare designs for new aquatic/wetland centre areas between Wommin Lake and 
Wommin Lagoon. 

• Prepare designs for improved ventilation of Wommin Lake and Wommin Lagoon. 

• Integrate immediate improvement proposals into a longer term rolling program for 
water related recreation and habitat improvements. 

• Examine options for routing urban stormwater away from Wommin Lagoon or seek 
methods to remove nutrients from the stormwater. 

• Examine the need for a higher standard of protection over wetland/aquatic areas. 

• Wetland centre not pursued 

• Stormwater not considered a current issue 

• Recent drain/culverts installed 2008/2016 

 

• TSC is aware of shoaling 
occurring at inlet to lake and there 
is a need to monitor this with 
regard to potential impacts 

Area 5: Tonys Island Reach 

• Finalise designs for shoal removal and mitigation of midge problem at Tonys Bar. 

• Create additional secure bird habitat on Tonys Bar for the Little Tern and other 
vulnerable birds. 

• Seek high level of protection for vulnerable bird habitats. 

• Monitor benefits arising from bird and fish habitat enhancement works. 

• TSC proposed to do clearing of Mangroves at Tonys Island where they are taking over important roost areas. Application made 
to Fisheries was not supported. 

 

• Action in CMP to review roost 
requirements Tonys Bar/Kerosene 
Inlet and consider re-application to 
clear mangroves. 

 

Area 6: Rocky Point Reach 

• Closely monitor the impacts of any maintenance dredging and other enhancement 
works. 

• Seek a high level of protection for bird habitats 

• Bird habitats not considered at risk in this section. • none 
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1991 Lower River EMP Actions Actions undertaken and status (October 2016) Potential Considerations for CMP 

Area 7: Ukerebagh Passage –  

• To prevent access by feral and domestic dogs, reduce the trafficability of the existing 
causeway remnants at the eastern end of Ukerebagh Passage  

• Install trash racks on all stormwater discharges into Ukerebagh Passage.  

• Establish a program to monitor key ecological indicators and a program to quantify 
and describe influent pollutants discharging into the waterway. 

• Examine the need for a plan of minor selective maintenance dredging to revitalise inlet 
channels shoaled by urban sedimentation and to maintain the passage of a protective 
buffer for the island. 

 

• Ukerebagh Island Plan of Management (NPWS, 1999) lists elimination of pest species as a priority. The Plan discusses that 
fencing to restrict feral animals is not practical but limiting access points and installing signage, and through public education 
which explains the reasons for excluding domestic animals is recommended. 

• TSC’s ongoing water quality monitoring program includes a site in Ukerebagh Passage  

• No dredging works in Ukerebagh Passage have been undertaken and are not supported by NPWS unless impacts of estuarine 
fauna and birds are adequately assessed and found to have minimal impact. 

• Discuss environmental values, 
issues as raised through 
consultation 

Area 8: Terranora Inlet 

• Allocate a high ranking for ongoing maintenance of Terranora Inlet waterways within 
any proposed program of river improvement works. 

• Undertake regular monitoring of navigable depths in Terranora Inlet. 

• Terranora Inlet has been dredged a number of times to maintain the navigational channel at suitable and safe depths. The most 
recent dredging campaign was undertaken by DoI - Crown Lands in 2015. 

• Hydrographic survey is undertaken routinely as part of OEH monitoring and for specific dredging campaigns. 

• Discuss DoI - Crown Lands 
Dredging campaigns 

Area 9: Boyds Bay 

• Identify all stormwater inflows to the area and design suitable treatment measures 
(e.g. GPT) 

• Determine a suitable site to establish a future sullage pump out facility. Changed 
to-educate and encourage use of sullage pump out facility and increase regulation 

• Maintain acceptable water quality in authorised discharges. 

• Investigate methods of improving the quality of stormwater discharges. 

• Stormwater issues in Tweed marina. Stormwater drains 

• Sewage Pump out facility located at the Tweed Heads Marina, owned and maintained by TSC. 

• The entire Tweed Estuary is a no discharge zone for both treated and untreated sewage from vessels (NSW Maritime, 2010). 

• Consider options in CMP for 
stormwater improvements. Cross-
ref with Council staff undertaken 
audits of existing stormwater 
assets 

Area 11: Entrance Reach 

• Recognise the necessity for a long-term commitment to navigability. 

• Since 2001, the Tweed River entrance has been actively managed by the NSW and QLD governments to maintain a safe 
entrance. 

• none 
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APPENDIX D. LITERATURE REVIEW  

This Appendix is a stand-alone document: 

Hydrosphere Consulting (2016a) Coastal Management Program for the Tweed River Estuary: Literature 
Review. Prepared on behalf of Tweed Shire Council.  
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APPENDIX E. COMMUNITY AND STAKEHOLDER ENGAGEMENT STRATEGY 

This Appendix is a stand-alone document: 

Hydrosphere Consulting (201) Tweed River Estuary Coastal Management Program: Community 
Engagement Strategy. Prepared on behalf of Tweed Shire Council 
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APPENDIX F.  COMMUNITY VALUES STUDY 

This Appendix is a stand-alone document: 

Hydrosphere Consulting (2017c) Coastal Management Program for the Tweed River Estuary: Community 
Values Study. Prepared on behalf of Tweed Shire Council.  
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APPENDIX G. WATER QUALITY ASSESSMENT AND IMPROVEMENT 
STRATEGY  

This Appendix is a stand-alone document: 

Hydrosphere Consulting (2017f) Coastal Management Program for the Tweed River Estuary: Water Quality 
Assessment. Prepared for Tweed Shire Council. 
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APPENDIX H. ASSESSING THE IMPACTS OF FUTURE CATCHMENT 
DEVELOPMENT  

This Appendix is a stand-alone document: 

Hydrosphere Consulting (2017a) Coastal Management Program for the Tweed River Estuary: Assessing the 
Impact of Potential Future Catchment Development. Prepared on behalf of Tweed Shire Council.  
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APPENDIX I.  COASTAL HAZARDS AND RISK IDENTIFICATION AND 
ASSESSMENT REPORT  

This Appendix is a stand-alone document: 

Hydrosphere Consulting (2017b) Coastal Management Program for the Tweed River Estuary: Coastal 
Hazards and Risk Identification and Assessment. Prepared on behalf of Tweed Shire Council.  

At the time of preparation of this appendix, a tidal inundation assessment had not yet been undertaken. A 
standalone tidal inundation assessment is provided in Appendix P





TWEED SHIRE COUNCIL  TWEED RIVER ESTUARY CMP 

 
 Page 127 

 

APPENDIX J.  ECOLOGICAL ASSESSMENT  

This Appendix is a stand-alone document: 

Hydrosphere Consulting (2017d) Coastal Management Program for the Tweed River Estuary: Ecological 
Assessment.. Prepared on behalf of Tweed Shire Council.  
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APPENDIX K. RECREATIONAL USE STUDY AND STRATEGY  

This Appendix is a stand-alone document: 

Hydrosphere Consulting (2017e) Coastal Management Program for the Tweed River Estuary: Recreational 
Use Study. Prepared on behalf of Tweed Shire Council.  
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APPENDIX L.  KEY MANAGEMENT ISSUES AND THREATS  

This Appendix provides more information of key management issues and threats in support of Section 4.1 of 
this CMP. This Appendix draws heavily on detailed Stage 2 studies reported in Appendix F to Appendix M 
and Appendix P. 
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THREAT 1 - BANK EROSION 

Bank erosion can contribute to a loss of riparian vegetation and habitat, increase suspended solids 
concentrations in waterways, smother estuarine vegetation, and threaten public and private property and 
assets/infrastructure (e.g. boat ramps/pontoons and major roads such as Tweed Valley Way and 
Tumbulgum Road). Bank erosion also has a significant impact on visual quality, and influences people to 
consider the river to be in a poor ecological condition. 

Bank erosion is presently occurring and will continue to occur throughout the estuary as a result of both 
natural processes and human-induced factors including: 

• exacerbated flooding (due to clearing in the upstream catchments); 

• degraded riparian vegetation (clearing, exotic species); 

• frequency and amplitude of repetitive, wake generating activities (e.g. wake boarding, wake surfing 
and water skiing); 

• recreational use of river access points (informal access, boat ramps, clearing of riparian vegetation 
etc.); 

• adjacent land uses (in particular, agricultural practices such as cropping to bank edge, and unfenced 
stock access to riparian areas); 

• inappropriate/poorly maintained foreshore protection structures or structures not designed to cater 
for sea level rise; 

• dredging;  

• illegal vehicular access; and 

• climate change including increased storminess and sea level rise. 

  

Figure 33: Severe bank erosion on southern bank below Bray Park Weir and downstream of 
Tumbulgum (south bank) posing a risk to adjacent Tweed Valley Way  
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Figure 34: Left: Recent bank stabilisation of Tweed Valley Way using minimal rock toe and 
maximising vegetation plantings with geotextile fabric. Right: Bank erosion works incorporating 
habitat elements (tree logs and artificial reef-style structures) 
Source: TSC (2016) 

Agricultural diffuse source runoff has been ranked by MEMA (2017) as the highest priority threat to the 
estuaries State-wide. There has generally been a broad uptake of best practice management guidelines by 
Tweed cane farmers culminating in the self-regulation of the ASS issue by the sugar cane industry. 
However, consultation with Tweed cane growers and TSC has indicated that uptake could be improved with 
regards to riparian rehabilitation and management, as well as fertiliser and chemical use. It is also noted that 
the NSW Sugar Industry Best Practice Guidelines for Acid Sulfate Soils (sunshine Sugar, 2005), and the 
NSW Sugar Industry Farming Code of Practice (Sunshine Sugar, 2014) are lacking in direction in regards to: 

• floodgate management; 

• riparian management and revegetation of drains; 

• controlling discharge of poor quality water;  

• aquatic weed control;  

• consideration of tailwater reuse; and  

• climate change adaptation. 

Because of the repetitive nature of towing activities (i.e. undertaking numerous laps along the same stretch 
of the river) and the size of the wake waves generated when travelling at operational speeds (particularly in 
the case of wakeboarding), these activities amongst other types of boating are the most likely to cause 
significant bank erosion (SMEC 2012), however it should be noted that not all towing activities generate a 
large wake and that non-towing activities also have the potential to generate similar wakes. The areas 
between Chinderah and Bray Park have been identified as more affected by vessel wake than by wind 
generated waves, however, downstream of Chinderah, vessel wake was not expected to significantly 
increase river bank erosion in these areas given current practices (SMEC 2012).  

At several sites along the estuary, current riverbank erosion and deterioration/failure of protective 
infrastructure (e.g. retaining, revetment and seawalls) threatens public property, private land (residential and 
agricultural), and natural resources. Bank erosion has been identified by Council, and through the community 
values survey undertaken as part of the CMP process, as a major environmental and social concern. 

Previous bank erosion studies have been carried out by Council, along with an inspection of priority erosion 
hotspots identified in the TSC (2014) Tweed River Bank Erosion Management Plan identified an estimated 
9,207 m of bank between Bray Park Weir and Stotts Island as being at severe/high risk of erosion; and ~ 
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6,000 m of roadway between Murwillumbah and Stotts Island at risk of being affected by bank slips within 
the next ten years (i.e. by 2024). TSC is currently addressing high priority erosion risks on public land as 
funding becomes available, guided partially by sites identified in the 10 year schedule of erosion stabilisation 
works specified in the 2014 Tweed River Bank Erosion Management Plan (TSC, 2014). It is noted that the 
majority of erosion threatening road was not specifically identified in this plan. 

A re-assessment of erosion hotspots identified by TSC in 2014 was undertaken for the CMP. The 
assessment re-prioritised areas of erosion occurring on public land in the middle and upper estuary as well 
as identifying additional areas of potentially severe erosion risk that could be classified as requiring further 
investigation, i.e. areas of private land and areas of the Rous estuary potentially experiencing severe 
erosion. Similarly, an assessment of protective infrastructure condition and tenure arrangements in the lower 
estuary was undertaken for this CMP.  

Prioritisation of bank erosion and protective infrastructure sites for rehabilitation/restoration is further 
discussed in Appendix M. 

Bank rehabilitation and the construction and maintenance of protective infrastructure are expensive activities 
and funding is not readily available for existing and ongoing erosion problems on public land. The cost of 
bank stabilisation works in the estuary have previously been estimated at between $7M and $10M 
depending on the degree of erosion risk to be remediated, the size of the study area, land tenure, and the 
proposed design (rock armour versus a mix of revegetation, bioengineered design and structural works) 
(TSC, 2014). Additional maintenance costs were unaccounted for. Most recently, in the 2014 Tweed River 
Bank Erosion Management Plan, TSC has estimated the cost of bank stabilisation works, based on the 
average cost per meter rate of works recently undertaken by Council, as $1500/lineal metre, excluding 
maintenance costs. Upkeep of the marine/coastal infrastructure such as the breakwater and training walls 
managed by DoI – Crown Lands along the Tweed River has previously been estimated at $0.2 million per 
annum ($2010, annualised) (Land and Property Management Authority, 2005). 

  

Figure 35: Tweed River entrance training walls 

A consolidated and streamlined Development Assessment and approvals process for domestic foreshore 
structures on Crown Land (including submerged land) is identified in the Tweed River Domestic Structures 
Strategy (TSC, 2008). The Strategy has been adopted by Council and ensures minimisation of risk from 
domestic foreshore structures on bank erosion and sedimentation, marine vegetation, foreshore access, 
maritime safety and visual outcomes amongst other objectives. 

However, the Development Assessment and approvals process for private landholders to carryout bank 
erosion stabilisation works has been identified as an issue. The TSC (2014) Tweed River Bank Erosion 
Management Plan provides updated technical design advice for erosion stabilisation works along with basic 
guidance on the approval pathway for private river bank erosion stabilisation works. Whilst the advice 
provided in the Plan has somewhat remedied the issue, stakeholder feedback has identified that the 
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convoluted process and variety of different relevant land zonings, public authorities and legislation is still an 
impediment to some land owners. This has been identified as a state-wide issue in the MEMA TARA to be 
addressed through Actions 2.3.1 and 2.3.3 of the Marine Estate Management Strategy which aim to 
specifically address both the unnecessary red tape and bring a more strategic view to the assessments. 

Remediation of bank erosion and restoration of protective infrastructure requires serious consideration of 
combating erosion without compromising the environmental, recreational and amenity values of the Tweed 
River, e.g. incorporating bioengineering designs which allow for estuarine or riparian vegetation 
reestablishment into hard engineering structures. Difficulties are also associated with determining the 
management responsibility of protective infrastructure in the lower estuary where these structures are 
located outside or partially outside of Crown lands. 

Climate change and sea level rise is expected to result in increased bank erosion as a result of higher 
estuarine water levels, increased wave heights and frequencies, changes to tidal velocities, increased 
severity of droughts, floods and storms, and potential soil structure changes due to saltwater intrusion. 

Stakeholder feedback identified that: 

• Bank erosion is the 2nd most concerning issue to the community and was ranked as high to very 
priority for management, preferably using eco-friendly and aesthetically pleasing options. 

• The issue of boating activity and riverbank erosion was identified as a particularly contentious issue 
through RMS consultation with stakeholders and the general public in developing the Regional 
Boating Plan – Tweed to Clarence Valley Region (Transport for NSW, 2014).  

• Bank remediation works on private land are constrained by difficulties in the approval process. 

• Bank erosion and control measures (e.g. revetment) threaten Aboriginal sites located on river banks. 

• The issue of boating activity (wake boarding in particular) and riverbank erosion was identified as a 
particularly contentious issue through RMS consultation with stakeholders and the general public in 
developing the Regional Boating Plan – Tweed to Clarence Valley Region (Transport for NSW, 
2014). 

• Particular areas of bank erosion of concern to the community include around Ukerebagh Island, Jack 
Evans Boat Harbour (JEBH) and the Murwillumbah Rowing Club access point for rowing boats. 
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L1. THREAT 2 - HABITAT LOSS AND BARRIERS TO HABITAT 
CONNECTIVITY 

L1.1. Terrestrial and Riparian Vegetation 

Native vegetation on the floodplain and in the riparian zone is highly modified/ disturbed as a result of 
urbanisation and clearing for agricultural purposes (timber cutting and sugar cane cultivation). A mix of 
fragmented and patchy remnant vegetation communities on the estuary are predominantly located from 
Stotts Island and downstream to Kerosene Inlet, and on the higher slopes of the study area. A large number 
of Declared Noxious and Serious Environmental Weeds have been recorded in the study area, particularly in 
riparian areas, forest edges and bushland regrowth areas.  

Tweed riparian areas have been heavily degraded and largely replaced with exotic species, chiefly as a 
result of clearing, increased nutrient levels, and modification of flow regimes in the waterways. Current and 
future threats to riparian vegetation include: 

• construction of structural protective infrastructure, e.g. rock walls/revetments/retaining walls, which 
are common in the lower estuary and transition zone. TSC now employs bio-engineered approaches 
that aim to protect and encourage vegetation in the intertidal zone, or plantings on the upper bank 
profile where possible; 

• a lack of riparian vegetation and cropping to the bank edge, as evident in areas on the Rous estuary 
and upstream of Murwillumbah; 

• loss of connectivity between the riparian  and intertidal zones (discussed further below); 

• weed infestations, noting that whilst low in ecological value, some exotics may provide habitat value, 
particularly in already degraded or regenerating areas, as well as bank protection and scenic 
amenity value; 

• grazing and trampling – in particular, stock access on unfenced banks was identified to be 
exacerbating bank erosion and preventing vegetation reestablishment; 

• private ownership of waterfront land, and clearing of vegetation to enhance views; 

• flooding and bank slump – in particular in areas with poor riparian vegetation coverage/root mass or 
in recently rehabilitated areas. Previously rehabilitated riparian areas with established vegetation 
were found to be fairly resilient to the March 2017 flood (TSC, 2017d); 

• large wake generating activities – activities such as water skiing and wake boarding have the 
potential to cause additional erosion on poorly vegetation or recently rehabilitation riparian zones; 

• changes in hydrology, environmental flows and salinity, e.g. through water resource development 
(e.g. increased freshwater extraction and/or climate change); and 

• sea level rise and coastal squeeze (inadequate planning/land use/buffer zone). 

Climate change and sea level rise have the potential to result in large changes to the structure and function 
of existing terrestrial vegetation communities. For example, sea level rise may result in the loss or 
displacement of a portion of the largest remaining lowland sub-tropical rainforest stand in NSW on Stotts 
Island, but may simultaneously provide opportunities through the creation of additional aquatic and estuarine 
habitat as areas of the island become submerged. 

The protection and rehabilitation of vegetated riparian corridors is important for maintaining or improving the 
geomorphic and ecological functions of the estuary, such as: 

• providing bed and bank stability and reducing bank and channel erosion; 

• protecting water quality by trapping sediment, nutrients and other contaminants; 
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• providing diversity of habitat for terrestrial, riparian and aquatic plants and animals; 

• providing connectivity between wildlife habitats; 

• conveying flood flows and controlling the direction of flood flows; 

• providing an interface or buffer between developments and waterways; and  

• maintaining high quality natural views and landscape character, and  

• facilitating passive recreational uses. 

To achieve the above functions, a minimum 50 metre vegetated riparian buffer is recommended, consistent 
with the ecological setback requirements for estuarine areas as provided in the draft Tweed Biodiversity DCP 
(TSC, 2017a). However, where the riparian zone is presently absent or cropping occurs to the edge of the 
bank, a minimum 10 metre vegetation riparian buffer would significantly improve the stability of many areas 
of river bank (Figure 36). 
 

 

Figure 36: Riparian corridors 
Source: Adapted from NSW Office of Water (2012) 

Recent and ongoing riparian restoration projects undertaken in the estuary include: 

• the Tweed River estuary Riparian Restoration Project (ALA, 2016), i.e. restoring lowland riparian 
rainforest at Tygalgah, with maintenance undertaken by TSC’s Waterways Program; and  

• TSC’s Sustainable Agriculture Program, “Green Banks” initiative, i.e. planting over 28 km of drain 
banks with locally native floodplain vegetation (Hydrosphere Consulting, 2016a). 

While recent riparian fencing and restoration projects were substantially impacted by the March/April 2017 
flooding, many of the well-established riparian restoration project sites survived, demonstrating the value of 
well-maintained and robust riparian vegetation in maintaining stable river banks (TSC, 2017d). 

L1.2. Estuarine and Backswamp Vegetation 

Estuarine macrophytes (seagrass, mangroves and saltmarsh) are prime fish habitat and play a major role in 
fishery production. Freshwater and brackish backswamp areas also play a major role in fishery production 
and a vital role in estuarine and water quality resilience.  These systems act to trap sediments and reduce 
sediment/nutrient loads within river systems.  

Substantial loss of habitat and connectivity in estuarine and backswamp vegetation has historically occurred 
through interruption and significant lasting change to hydrological conditions in the estuary including from the 
construction of the training walls, truncation of the estuary with the construction of Bray Park Weir, 
modifications of flows with Clarrie Hall Dam and extraction at Bray Park, and fracturing of latitudinal 
connectivity (especially the frequency) with drainage of the floodplain, installation of flood mitigation works 
and clearing. 

Stock exclusion 
fencing

farmlandfarmland

Stock exclusion 
fencing
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Backswamps 

Several successful projects have been undertaken, and management procedures modified in the Tweed 
catchment with the aim of re-establishing hydrological connectivity and mitigation of some of the more 
severe impacts that agricultural drainage once had on the Tweed River estuary. These have included the 
removal of obsolete structures (weirs), and the increased uptake of best practice management on farms. A 
cooperative project between DPI Fisheries, the Tweed Drainage Union, TSC and landholders involved the 
installation of 22 auto-tidal fish gates on priority floodgates to allow some tidal exchange and fish passage. 
Fish gates are still operational and seen as a success by all parties. It is considered that all priority 
floodgates have had fish gates installed in the Tweed. 

In 2007, TSC adopted Floodgate Management Plans for modified floodgate infrastructure installed/owned by 
Council (winches, sluice gates, tidal gates etc.) which require the formulation of Floodgate Management 
Agreements (FMA) between the relevant Drainage Union and TSC along with consultation with DPI 
Fisheries. The Floodgate Management Plans set out: 

• the responsibilities for management of floodgates that require active management; 

• requirements to form a Floodgate Management Group; 

• gate opening and closing procedures and training requirements where active management requires 
volunteer floodgate operators; 

• setting of tidal floodgate levels 

• OH&S requirements; and 

• Plan review requirements. 

Whilst still in use, the Management Plans and Agreements have not been reviewed in some time and it is 
possible that there have been changes in land ownership and/or floodgate operator arrangements since 
commencement (D. Rose, TSC, pers. comm., 20/3/18). 

Privately owned floodgates and existing drains on cane lands with Production Area Entitlements (PAEs) (and 
excluding Drainage Union managed drains) are managed through Drainage Management Plans prepared in 
accordance with the NSW Sugar Industry Best Practice Guidelines for Acid Sulfate Soils (Sunshine Sugar, 
2005) and endorsed by the NSW Sugar Milling Cooperative. The guidelines primarily address the 
management of ASS through the retention of acidity on the floodplain with consideration of salt water 
flushing. The plans are not required to be lodged with Council which raises the challenge of long-term 
implementation of the plans if property changes hands, or if circumstances change (DI&I, 2009). 

The Water Management Act 2000 includes provisions for the preparation of Drainage Management Plans in 
Water Management Areas (i.e. the Northern Rivers water management area). Drainage Management Plans 
prepared under the Act (as opposed to the LEP) are not currently in place for the cane industry, and may 
provide a vehicle for improving connectivity between waterways and floodplain drains, and improving the 
level of ecosystem services on the floodplain. 

Estuarine vegetation 

Under the NSW Fisheries Management Act 1994, estuarine vegetation (seagrass, mangroves and saltmarsh 
plant communities) is considered ecologically significant habitat (i.e. key fish habitat). The extent of these 
communities was last mapped by DPI in 2005 in the development of a state-wide GIS inventory of these 
three habitats (DPI, 2005b). As a component of the Ecological Assessment carried out for this CMP, TSC 
undertook mapping of seagrass extent from 2015 aerial photography, a comparative study identifying 
localities of significant change and likely causes of change, and a condition assessment at six representative 
key locations as detailed in Appendix J.  

A variety of natural and anthropogenic impacts influence estuarine macrophyte distribution and abundance 
at various scales based on the nature of impact including: 
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• weather (e.g. scouring and smothering of seagrass during the summer wet season, die back in 
winter etc.); 

• flooding – sedimentation and/or flood scour leading to smothering and/or erosion of estuarine 
vegetation; 

• poor tidal flushing in lakes and lagoons leading to reduced water quality;  

• water quality – high suspended sediment concentrations and nutrient loading (i.e. from fertiliser use, 
sewerage discharges and urban runoff) can cause an increase in epiphytic algal growth, effectively 
smothering seagrass through lack of light, or otherwise leading to a decline in overall seagrass 
health; 

• sediment loading from clearing, actions that exacerbate bank erosion, and sediment plumes from 
stormwater discharge causing smothering and high suspended sediment loads (reduced light 
availability to seagrasses); 

• anthropogenic physical damage – dredging, reclamation, vehicular access, rubbish dumping, 
propeller (Figure 37) and anchor damage in seagrass beds, trampling caused by foot traffic at 
popular swimming location and at informal locations for launching of boats and powered craft; 

• yabby pumping (e.g. commercial yabby pumping tours in the Terranora Inlet, predominantly outside 
of the study area). Research undertaken to date has not found evidence of detrimental impact from 
these activities in the Tweed but DPI research is ongoing to detect longer-term impacts. Final 
reporting is due in July 2018; 

• the potential for slumping of sand from beach creation/beach nourishment activities; 

• construction and operation of built structures - e.g. sediment plumes during piling activities, and 
shading from jetties and pontoons; and 

• climate change and sea level rise. 

 

Figure 37: Propeller tracks through seagrass beds adjacent to Tonys Island 
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Source of aerial photo: TSC (2015) 

Seagrass is highly influenced by seasonality and weather (flooding, storm scour), and substantial changes in 
distribution and density can be experienced over short timeframes in comparison to other estuarine 
macrophytes. However, significant improvements to long-term seagrass extent and condition can be made 
by managing anthropogenic impacts. 

Climate change and sea level rise is expected to result in the migration of estuarine vegetation (in particular, 
saltmarsh) into riparian areas. The location of intertidal estuarine habitats such as mangrove stands and 
saltmarsh are controlled principally by tidal range and salinity influence and will gradually respond to 
changes in increases in average water levels and salinity. Estuarine vegetation and saline coastal wetlands 
have the capacity to adapt to sea level rise to a degree through mechanisms of sedimentation, shrink-swell 
of sediments, and accumulation of root mass and organic matter, particularly at low rates of sea level rise. 

Where the natural upslope migration of these wetlands is limited by ‘coastal squeeze’, there is potential for 
the loss of key ecologically significant habitat. In addition to natural topographic constraints, anthropogenic 
constraints include roads, rock walls, retaining walls, land uses and ownership. An assessment of the 
potential for intertidal estuarine vegetation to migrate landward or colonise inundated areas by 2080 was 
undertaken using BMT WBM (2019) conservative upper inundation scenario for Mean High Water Springs 
(MWHS) (refer Appendix J and Appendix P). The assessment identified several key areas in which further 
investigation, consultation or management is required to facilitate estuarine vegetation migration with sea 
level rise as summarised in Appendix M5.  

The issue of upslope migration of intertidal vegetation systems with sea level rise has been identified as a 
State-wide threat in the MEMA TARA. Action 2.3.2 of the Marine Estate Management Strategy aims to 
develop strategies that prioritise actions to increase resilience of saline wetlands in order to better 
accommodate some sea level rise in-situ and planning for migration pathways as sea level rise continues. 
The Tweed is one of two locations in which an estuary-wide Intertidal Marine Vegetation Strategy will be 
developed under the MEM Strategy and will build on the findings of the detailed studies undertaken for this 
CMP. 

A key overriding issue is the lack of understanding of the true costs of floodgate and levee maintenance in 
coastal land protection schemes versus the value of ecosystem services (carbon sequestration, fisheries 
habitat etc.) provided by accommodating landward retreat of estuarine vegetation communities. Ongoing 
management of estuarine and backswamp vegetation is linked with sea level rise and planning decisions 
associated with flooding, tidal inundation and water quality in this CMP. 

The continued restoration of natural drainage and reinstatement of tidal exchange where appropriate would 
assist in addressing habitat loss and further optimise the ecological value of the floodplain. 

L1.3. Oyster Reefs and Banks 

In Australia, 99% of historic oyster reefs and banks have been lost with the habitat identified as functionally 
extinct (Beck, et al., 2009). Threats include unsustainable harvesting, burning of oysters for lime production, 
dredging, trawling, shoreline alterations, poor water quality/contamination, changes in freshwater flows, 
sedimentation, and biological threats such as outbreaks of ‘mudworm disease’ which occurred in the Tweed 
River estuary in the 1980s (Gillies, et al., 2015), and Qx disease in the late 1990s. A large proportion of the 
loss of shellfish ecosystems in Australia occurred in the late 1800s and early 1900s, i.e. beyond living 
memory of estuary managers. Subsequently, the protection and restoration of shellfish ecosystems has not 
been on the agenda for many management plans in recent years (Gillies, et al., 2018). 

The loss of shellfish (i.e. oyster and mussel) ecosystems is a key driver in the degradation of estuarine and 
coastal waterways, contributing to declines in water quality, fish production, Indigenous food sources, blue 
carbon and coastal protection, and subsequently negatively affecting economic and social wellbeing (Gillies 
et al., 2018). 
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Anecdotal reports indicate that historically, oyster banks were present in the channel adjacent to Greenbank 
Island which has been heavily modified in the development of the Anchorage Island estate and the Southern 
Boat Harbour (P. Dwyer (DPI Fisheries), pers. comm., 2 February, 2018). At present, oysters colonise the 
rock walls and pylons in the lower estuary. Two remnant reefs of the Leaf Oyster (Isognomon ephippium) are 
located outside of the study area in Cobaki Creek, and in the entrance channel to Cobaki Broadwater (P. 
Dwyer (DPI Fisheries), pers. Comm., 2 February, 2018) (Figure 38). These waterways are connected to the 
lower estuary and the remnant reefs provide important fish habitat and also indicate the prospect for oyster 
recruitment for any potential additional artificial reefs within the CMP study area. 

 

Figure 38: Remnant Leaf Oyster (Isognomon ephyppium) reef in the Cobaki Broadwater estuary 
entrance channel 

L1.4. Bird Habitat  

Shorebirds: 

Shorebirds (waders) use a range of habitats in estuaries and open beaches including intertidal sandflats and 
mudflats, supratidal sand banks, mangroves, intertidal and upper areas of sandy beaches and foreshores, 
and rocky foreshores. Suitable habitat is located on the Tweed River, Terranora Inlet and Fingal Beach.  

Key threats to shorebird habitat include: 

• human disturbance (from beaching of boats and vehicular access, human traffic and domestic pets). 
This has been noted as a particular problem at Tonys Bar, an important high tide roost that is 
susceptible to disturbance from activities such as beaching; 

• mangrove encroachment, i.e. that has reduced the quality and extent of the high tide roosts at 
Kerosene Inlet and Tonys Bar. While it may be possible to trim mangroves to protect certain roost 
locations, DPI Fisheries have indicated that in principle they do not support removal of mangroves to 
improve high tide bird roosts; and 

• climate change and sea level rise/coastal squeeze. 

Specific management actions for shorebird management at sites within the Tweed River estuary were 
recommended in Guidelines for the Management of Beach-nesting Birds on Tweed Coast Public Lands 
(Charley et al., 2013). Recommended management actions at Tweed River feeding and roosting sites 
include: restoration or replacement of degraded high tide roosts; restrictions of vehicular access to important 
sites; feral animal control (foxes and cats); educational signage; boating access restrictions during breeding 
season; continued monitoring of beach-nesting birds; and encouraging fishers to remove all left over bait and 
fish remains. Primary sites of concern for waders were those in Shallow Bay and South Beach.  

Whilst mangrove encroachment is increasing and has reduced the quality and extent of the high tide roosts 
at Kerosene Inlet and Tonys Bar, DPI Fisheries have indicated that in principle they do not support removal 
of mangroves as an action to improve high tide bird roosts. 

Raptors: 
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Loss of large nest trees is a key threatening process for the Eastern Osprey (Pandion cristatus, Figure 39) 
and White-Bellied Sea Eagle (Haliaeetus leucogaster), both listed as Vulnerable under the Threatened 
Species Conservation Act, 1995 (TSC Act). Eleven artificial osprey nest sites are located throughout the 
estuary. Maintenance of these nests is undertaken by TSC, unless nest are located on power transmission 
lines, in which case specialist personal and equipment are required, and works must be undertaken by the 
relevant power asset owner. There are several un-used nest within the study area. It is not known whether 
these nest are considered unsuitable by Ospreys, or the level of artificial nest provision exceeds the potential 
population size of the birds, based on other limiting factors. 

 

Figure 39: Constructed Eastern Osprey nest at Foysters Jetty, left and Terranora Inlet, right 

All known Osprey nests in the Tweed LGA are listed as heritage items in the Tweed Shire Community Based 
Heritage Study and Community Plan (TSC, 2011d). Nest sites are mapped periodically and monitored during 
breeding periods.  
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L2. THREAT 3 - DEGRADED ESTUARINE WATER QUALITY 

Poor estuarine water quality in the Tweed River estuary can be attributed to, or is potentially at risk from: 

• habitat loss (reduction of riparian buffer); 

• bank erosion; 

• diffuse source agricultural runoff of sediment and nutrients including inputs from upper catchment 
areas; 

• disturbance of ASS through agricultural drainage and land management practices, and the formation 
and flushing of monosulfides from drains; 

• urban stormwater contributing sediment, organic debris, litter and pollutants; 

• ponding and formation of black water on low-lying lands after floods (poor drainage, inundation 
intolerant veg cover); 

• WWTP effluent discharge and overflows, and septic discharges; 

• industrial effluents (e.g. Condong Sugar Mill);  

• water storage, extraction and freshwater releases; 

• sedimentation and shoaling resulting in reduced flushing;  

• dredging and sand extraction;  

• litter and marine debris (refer L4.4 below); and 

• illegal dumping. 

TSC undertakes regular water quality monitoring of the estuary and upper catchment and the data has been 
comprehensively assessed several times. Other water quality assessments have been carried out within the 
study area either as part of State-wide investigations or localised studies by TSC or other stakeholders. TSC 
provides monitoring assessment reports to the community via TSC’s website. Most recently, this included a 
review of monitoring data collected over 5 years from 2012 to 2016 (Appendix G). Through the analysis of 
estuarine water quality data and assessment of spatial and temporal trends (Appendix G), the following 
management issues were identified: 

• Acid sulfate soil runoff impacting water quality - impacts were observed in the middle and upper 
estuary and particularly in the Rous estuary during moderate and high flow. Although effects were 
reduced in 2012-2016 compared to the previous 5 year monitoring period, ASS remains as a 
continuing risk factor to water quality, particularly following major rainfall events. 

• Agricultural practices resulting in high nutrient loads and Chlorophyll a levels –  

o The Rous estuary, and to a lesser extent the middle estuary, are susceptible to episodes of 
low DO, although levels were improved compared to the previous 5 years. Low DO is linked 
to high nutrient and Chlorophyll a levels indicating eutrophic conditions and a poorly 
functioning aquatic ecosystem. Excess nutrient input to the estuary and direct runoff of low 
DO waters from rural lands are the primary factors likely to be contributing to reduced DO in 
these zones.  

o Total nitrogen (TN) concentrations were elevated in the middle and upper estuary and the 
Rous estuary. TN levels were strongly associated with river flow with significantly higher 
levels during high flow conditions. The exception was the Rous estuary where high levels 
were more persistent throughout all flow conditions. This suggests catchment inputs of 
nitrogen during rainfall events are a significant source of TN to the middle and upper estuary 
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and more consistent inputs from point sources such as the Murwillumbah WWTP discharge 
are dominant in the Rous estuary. 

• Bioavailable nitrogen (i.e. ammonium and NOx) is the primary factor influencing phytoplankton 
blooms in the estuary and levels of ammonium and NOx observed during 2012-2016 were elevated 
throughout the estuary and particularly the middle estuary and transition zones during high flows. In 
the Rous estuary, high bioavailable nitrogen levels were consistent throughout all flows. 

• Dissolved organic nitrogen (DON) concentrations increased towards the middle estuary. There was 
a significant increase in DON during high flow conditions, which indicates DON inputs from low lying 
floodplain catchment along the middle estuary. 

• There was a general trend of low total phosphorus (TP) concentrations in the lower estuary rising to 
a peak in the middle estuary and diminishing towards the top of the estuary. TP concentrations in the 
Rous estuary were consistently high throughout all flows. Apart from the Rous estuary, at all other 
sites there was a trend of increasing TP concentrations with flow, indicating significant sources of TP 
in catchment runoff. 

• Results indicate the Tweed River estuary currently tends toward nitrogen limitation meaning that 
nitrogen (particularly bioavailable forms) are a key risk factor in development of phytoplankton 
blooms and related impacts (e.g. increased turbidity, fluctuation in DO, disruption of chemical and 
biological processes etc.).  

• Phytoplankton blooms were indicated in the middle, upper and Rous estuary, and higher Chlorophyll 
a levels were associated with low and moderate flows when residence times are long enough for 
blooms to develop.  

• The Tweed River estuary experiences poor water clarity (i.e. high total suspended solids) during high 
flow conditions, particularly in the middle estuary, reflecting the erosion of sediments from the 
catchment, bank erosion, resuspension of bottom sediments and in some locations algal blooms. 
Water clarity was consistently poor in the Rous estuary indicating this zone remains turbid for the 
majority of flow conditions. 

• Currently, enterococci levels in the estuary are in excess of human health guidelines at most sites 
during high flow (i.e. freshwater dominated) conditions and throughout most flow conditions in the 
Rous estuary. There was evidence of occasional high enterococci levels following rainfall events in 
Jack Evans Boat Harbour (TES11), lower estuary (TES12) and Tweed Heads Marina (TES8), 
indicating stormwater inputs. 

• Water supply infrastructure truncates the estuary and modifies flow, both of which are identified as 
state-wide priority threats and risks to the marine estate in the MEMA TARA. For example, releases 
of freshwater from Clarrie Hall Dam in times of low natural river flow, combined with flow through the 
Bray Park Weir Fish Ladder, has an impact on salinity in the upper estuary. Management of 
environmental and extractive water releases from the dam, and future management of the fish ladder 
and a larger dam will have ecological implications for salinity and for connectivity between the 
estuary and freshwater reaches of the river. 

There is potential for water quality to further degrade with climate change and sea level rise as a result of 
increased temperatures, increased storminess, soil structure changes and an increase in erosion and 
erodibility. 

Stakeholder and community feedback has identified the following issues: 

• Some community members were unaware that water quality monitoring was being undertaken. 
There was a call for an easy to read annual report card on water quality for the Tweed River similar 
to the SEQ program: The Ecosystem Health Monitoring Program (EHMP), managed by Healthy 
Waterways. 
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• Consideration to the relocation of estuary sewage outfalls to an ocean outfall1 should be given so as 
to reduce pollution in the mid and lower estuary reaches of the Tweed River and its Broadwater 
coastal lakes. 

• Sometimes the salty tidal influence of upper Tweed River breaches the Bray Park Weir wall and 
affects the bulk fresh water quality of water stored. 

• Litter/flood debris: 

o Broken glass continues to wash up on bank and beaches in the upper estuary. It is believed 
to be from a beer truck that crashed into the river some years ago. It is generally considered 
that not much can be done about it. 

o Following heavy rainfall or even a big tide, debris is washed down the river and poses a 
safety hazard to recreational craft and river users. Debris includes trees and logs, fences 
and household rubbish. It was pointed out that if people did not leave unsecured items on 
the riverbank, they would not be washed away. 

• DPI Fisheries discussed ASS as an issue requiring continued management and monitoring. There 
have not been any major fish kills in the Tweed River estuary recorded on Fisheries Fish Kill 
Database for 15 years. 

Previous studies including the Review of water quality in the Tweed Estuary 2007 -2011 (ABER, 2012) and 
more recently the Tweed River Estuary Water Quality Assessment (Appendix G) have identified cane land 
as being a driver of poor water quality in the estuary due to diffuse source inputs, resulting in elevated 
nutrient concentrations and elevated temperatures, stimulating algal growth, resulting in high turbidity. 
Approximately 50% of cane growing areas in the northern rivers occur on or above ASS (Beattie, 2001) 
which, as a result of disturbance from drainage and cane growing activities, has led to substantial impacts to 
the floodplain and the water quality and ecology of the receiving estuary (White et al., 2007; ABER, 2012). 
Agriculture is therefore identified as a key influence on the health of the estuary, in particular, on water 
quality and “agricultural diffuse source runoff” has been ranked as the highest priority, state-wide threat to 
estuaries in NSW in the NSW Marine Estate Threat and Risk Assessment Report (BMT WBM, 2017), i.e. the 
MEMA TARA. 

Offsite environmental impacts from sugarcane farming have improved substantially in recent years following 
the identification of ASS in the region in the mid-1980s, the development of a framework for ASS 
assessment (i.e. the Acid Sulfate Soil Management Guidelines) and planning policy (i.e. LEP provisions for 
ASS), and the establishment and self-regulation of ASS Management guidelines by the sugar industry. 
However, recent study indicates there are remaining impacts on water quality particularly during high risk 
periods following major rainfall/runoff events (ABER, 2012; Appendix G). 

                                                           
1 There is no evidence of sewage pollution from the Kingscliff WWTP in the lower estuary and it is not feasible to build an ocean outfall 
for upstream WWTPs (Murwillumbah and Tumbulgum). 
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Figure 40: Left: Lomandra and Callistemon riparian planting along Blacks Creek cane drain; Right: 
Float-style fish gate on floodgate near Murwillumbah 

Current water resource management in the Tweed River Catchment impacts the estuary in terms of 
environmental flows, fish passage and water quality (Appendix H). Salinity impacts associated with water 
extraction for agricultural irrigation and town water supply are being addressed with the formation of a 
Project Reference Group in 2018 to identify issues to be addressed regarding the overtopping and to identify 
and assess possible solutions. Connectivity impacts associated with Bray Park Weir could be reduced with 
installation of an appropriate fishway. Future developments with the potential to impact on water resources 
will need to consider the impacts on the estuary, both positive and negative, along with the potential for 
climate change impacts in any environmental assessment undertaken. The proposed raising of Clarrie Hall 
Dam, and the potential raising of Bray Park Weir could potentially influence estuary health through altered 
freshwater flow regimes to the estuary. 

Catchment modelling (Appendix H) has shown that the planned future urban development within the Tweed 
River estuary is predicted to have relatively minor impacts on the total catchment load of nutrient and 
sediment. However, on a local scale, immediately downstream of development areas, there is potential for 
increases in nutrient and sediment loads to have significant local effects on aquatic ecosystem function, 
particularly during known high risk periods following rainfall/runoff events and during construction phases.  
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L3. THREAT 4 – TIDAL INUNDATION AND COINCIDENT FLOODING 
DAMAGING AGRICULTURAL LAND, PRIVATE PROPERTY, PUBLIC 
FACILITIES AND ASSETS  

L3.1. Tidal Inundation Risk 

Tidal inundation of the study area presently occurs, and is likely to increase into the future as a result of 
astronomical high tides (especially ‘king’ tides), meteorological conditions (low pressure and onshore winds 
collectively leading to storm surge), and combinations of these factors coincident with catchment flooding. 

Sea level rise in the North Coast region of NSW are projected to rise by rise by 0.22 m to 0.88 m by 2090 
depending on emissions scenario (CSIRO & BoM, 2016) with the Tweed River being one of the top ten most 
exposed estuaries vulnerable to sea level rise (Hanslow et al., 2018). 

A preliminary, conservative assessment for the potential for future tidal inundation with sea level rise is 
discussed in the Coastal Hazard Assessment (Appendix I). In subsequent discussions with OEH it was 
identified that a specific assessment of the potential impact of future tidal inundation was required for the 
estuary, as is provided in Appendix P. The tidal inundation assessment maps the risk of inundation for 
various planning timeframes (i.e. present day, 2030, 2050, 2080 and 2120) for lower, median and upper sea 
level rise scenarios which correspond to RCP 2.6, RCP 6.0 and RCP 8.8 respectively as outlined in CSIRO 
& BoM (2015). Each scenario mapped areas directly affected by tidal inundation as well as those low-lying 
areas behind existing floodplain drainage infrastructure in which increased tide levels indirectly affect the 
drainage of water. 

Flood risks (incorporating catchment flooding in combination with tidal inundation) to the estuary have been 
assessed and planned for in the Tweed Valley Flood Risk Management Study (BMT WBM, 2014a) (FRMS) 
and Flood Risk Management Plan (BMT WBM, 2014b) (FRMP). The catchment-scale flood model used to 
assess impacts did not include local drainage infrastructure or assess the impact of stormwater flooding.  

As a result of the Tidal Inundation Assessment (Appendix P), the Coastal Hazards and Risk Identification 
and Assessment (Appendix I) and the Tweed Floodplain Risk Management Study and Management Plan, 
the management issues have been identified with regards to tidal inundation: 

• Current tidal inundation risks in the estuary include: 

o tidal anomalies causing saline intrusion into Bray Park Weir pond – estuarine overtopping of 
Bray Park Weir occurs during certain combinations of flows and climatic events (i.e. low river 
flows and positive sea level anomalies) causing saltwater ingress into the weir pond and 
potentially contaminating the raw water supply for the Tweed District Water Supply. TSC’s 
normal operating procedures include monitoring and assessing the risk of overtopping, and 
placement of temporary concrete barriers when potential overtopping of the weir is 
expected. However, the actual tide can be much higher than the predicted as occurred in 
August 2017, with flow on impacts and subsequent management responses required. 
Climate change and sea level rise are likely to result in an increased frequency and degree 
of overtopping; and 

o overtopping of revetment structures throughout the estuary, particularly in canal estates (e.g. 
Anchorage Island estate and Oxley Cove estate) where major Council assets are located. 

• There is an existing high level of flood risk in the estuary (refer Figure 41and Figure 42) which can 
coincide with tidal inundation resulting in: 

o the majority of the floodplain expected to be inundated during a 100 year ARI flood, such as 
occurred in the recent March/April 2017 floods (as a result of catchment flooding); 
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o an estimated 41,500 Tweed Shire residents (including areas outside of the study area) 
residing in flood-prone land (2014 estimate); 

o a high risk of flood exposure to computerised and modernised industrial processes in 
developments built in flood prone areas;  

o the average annual damage due to current (2014) flood risk estimated at $22.5 million; 

o the possibility of significant damage to waterway assets along the river as occurred during 
the 2017 flood including damage to pontoons and boat ramps, and silt deposition in boat 
ramp access channels; 

o the potential for significant debris, much of which may be hazardous and with the high 
potential to pollute, or which cause a safety risk (e.g. submerged objects or substantial silt 
deposition affecting safe navigability); and 

o potential impact to riparian fencing and recent restoration projects. 

• Emerging and future risks associated with climate change and sea level rise include: 

o change in the frequency and intensity of temperatures, rainfall, storm and flood events; 

o increase in the average water depth and extent of tidal propagation in the Tweed River 
estuary with associated upstream migration of the saltwater/ freshwater interface and 
changes in tidal flushing and salinity regime; 

o changes in the distribution and extent of coastal wetlands and riparian habitats; 

o increased flood depth (for a 100 year flood incorporating catchment flooding and tidal 
inundation) by ~0.5m for the lower Tweed area, 0.2 to 0.4 m throughout the broader valley 
area (i.e. where the oceanic influence is somewhat attenuated by the floodplain storage 
capacity), and >2.5m behind the town levee in Murwillumbah (predominantly influenced by 
catchment flooding); 

o increased flood extent, particularly in the lower Tweed area where oceanic influences are 
more dominant. Particular risk areas include in the vicinity of Tweed Heads North, i.e. east of 
Wharf St and on Greenbank Island, Tweed Heads South, Banora Point (at Palm Lakes 
Resort Retirement Village) and Kingscliff;  

o increased frequency and degree of overtopping causing salt water ingress into the Bray Park 
Weir pool and hence contamination of the Tweed District Water Supply;  

o increased average water levels in conjunction with tidal anomalies resulting in changes to 
groundwater and fewer very low tides that drain the lowest portions of the floodplain; 

o potential inundation of agricultural land, property, public facilities and assets (e.g. WWTPs, 
urban stormwater systems), and more frequent and regular inundation of these assets by 
tidal events. The National first pass risk assessment identified that between 500 and 2000 
properties in the Tweed LGA were potentially at risk from sea level rise;  

o increased potential for nuisance and vector borne disease (such as Ross River Fever and 
Barmah Forest Virus) associated with increased availability of mosquito breeding habitat 
(e.g. the saltmarsh mosquito); and 

o increased risk of inundation of cane growing areas located on the floodplain from flooding, 
sea level rise and tidal intrusion (along with other climate change impacts such as soil 
erosion and nutrient loss from paddocks, and flow on effects of these impacts on ASS 
management (SRDC, 2008)). 

• The impacts of inundation are exacerbated by: 

o upstream catchment clearing; 
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o use of non-flood tolerant crops; 

o inappropriate development and use of low-lying land; 

o ineffective drainage (design or maintenance); 

o inadequate protection works (e.g. levee heights; Bray Park Weir crest height is too low for 
current tidal anomalies); and 

o sea level rise and increased storminess associated with climate change, including both 
historic and projected future change. Most flood mitigation infrastructure was installed during 
the 1950’s and the 1970’s and sea levels around Australia have risen approximately 7 cm 
since the mid 1970’s alone (CSIRO and BoM, 2015). 

Stakeholder and community feedback has identified that: 

• There is concern that TSC sewage treatment infrastructure will potentially be affected by rising sea 
levels.  

• An upgrade to the Bray Park Weir wall should be made to stop salt water intrusion into fresh water 
storage. 

This CMP identifies that there is risk of tidal inundation. Considering the issues above, Council commits to 
defining and taking the next steps following completion of the tidal inundation assessment, as recommended 
through Actions U1 to U7 of the Action Plan (Section 5.4.4). 

 
Figure 41: Murwillumbah in flood April 2017 (Ex-Tropical Cyclone Debbie) 
Source: TSC ( 2017c) 
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Figure 42: Extensive inundation of the Pacific Highway and agricultural land near Chinderah April 
2017 (Ex-Tropical Cyclone Debbie) 

Source: TSC (2017c) 

L3.2. Existing Management Actions 

Past efforts to reduce the flood risk have included significant infilling, construction of levees in Murwillumbah 
and Tweed Heads South, as well as a voluntary house purchase program for Murwillumbah. The SES has 
also developed an extensive Flood Emergency Sub Plan (FESP) (SES, 2014), which details flood risk and 
evacuation procedures. The Tweed Valley Floodplain Risk Management Study concluded that despite the 
considerable existing flood risk, and risk posed by climate change, future development can occur with well-
designed flood controls and appropriate assessment of the impact of development. Risk management of key 
infrastructure and planning of future infrastructure will need to consider future water levels and storm events, 
and an increased risk of inundation and erosion. 

The Tweed Development Control Plan (TSC, 2008a) (DCP) Section 3 contains development standards and 
other provisions in respect of floodplain management in Tweed Shire and relates to Tweed Local 
Environmental Plan which is the principal planning instrument governing development in the Shire. All 
development on the floodplain must comply with the provisions of Tweed (DCP) Section A3 - Development 
of Flood Liable Land. Most types of development must address the design flood level (DFL), which is based 
on the 100 year average recurrence interval (ARI) flood under existing climatic conditions, with the exception 
of greenfield subdivisions for residential purposes which must adhere to a DFL based on the 100 year ARI 
under a high level climate change scenario (i.e. a 0.9 m sea level rise and 10% increase in rainfall intensity). 

The FRMS (BMT WBM, 2014b) and subsequent Floodplain Risk Management Plan (FRMP) (BMT WBM, 
2014a) provide a number of recommended floodplain management measures to combat the combined risk 
of flooding from both catchment and oceanic sources. These measures include flood awareness actions, 
structural changes, property modification, warning and evacuation planning, education campaigns, climate 
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change planning, changes to development controls and further investigations. Progression of the 
recommended management measures has been minimal, in part due to the limited availability of funding.  

Recommended management measures that specifically target risks associated with coastal and tidal 
inundation, or geographical areas in which this is the predominant flooding mechanism identified in the 
FRMP (detailed in Appendix I) are supported by this CMP and are summarised as follow: 

• Commission local drainage studies in the lower Tweed area (Tweed Heads, Tweed Heads South, 
Banora Point) and Chinderah – High priority. 

• Commission detailed evacuation planning study including flooding of local roads and consideration 
of individual risks faced by different areas of the catchment. High priority. 

• Raise Tweed Heads South Levee – Medium priority. 

• Commission levee overtopping study for Tweed Heads South – Medium priority. 

• Include Tumbulgum automatic stream gauge into BoM’s formal flood warning network (funding 
received January 2018 through the Floodplain Grants Scheme) and update the Flood Emergency 
Sub Plan (SES, 2014) accordingly – Medium priority. 

• Improve storm surge prediction capabilities by including BoM’s storm surge predictions products 
(currently under development) into the SES Flood Emergency Sub Plan, once available – Medium 
priority. 

• Identify an alternative to Tweed Civic Centre (currently within the 100 year ARI flood extent) as a 
flood evacuation centre - Medium priority.  

• Establish a new voluntary house raising scheme for properties in the Lower Tweed that are regularly 
inundated above floor level in a 20 year ARI flood - Medium priority. 

• Implement climate change planning measures through amendments to Council’s DCP - Medium 
priority. 

• Review and implement general flood related planning measures for the whole study area - Medium 
priority. 

• Review and implement planning measures specific to Tweed Heads North and South (i.e. Tweed 
City Centre) via amendments to the DCP Section B2, and to Chinderah, Fingal Head and West 
Kingscliff via amendments to the DCP - Medium priority. 

• Implement climate change adaptation measures specified in TSC’s Climate Change Adaptation Plan 
developed with in conjunction with Byron Shire Council in 2009, including the design and upgrade of 
infrastructure and flood defences, community awareness and education programs, and development 
planning - Low priority. 
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L4. THREAT 5 - LOSS OF OR IMPACTS TO BIODIVERSITY 

L4.1. Avifauna 

Migratory shorebird populations in the estuary have declined in the past due to a combination of international 
and local factors such as: 

• loss of nocturnal habitat; 

• loss of and declining quality of high tide roosts linked to a legacy of encroachment of intertidal areas 
of the foreshore and dredging of shoals; 

• increased levels of human disturbance around roosts (disturbance by vehicles, boats; and feral 
animals and roaming domestic pets. 

Currently, monitoring of avifauna populations in the estuary is carried out by volunteer observer groups. 
BirdLife Northern Rivers is responsible for monitoring of breeding/nesting shorebird populations whereas 
monitoring of the Osprey populations and other raptors is undertaken by the Tweed Valley Osprey Group. 

TSC has previously provided in-kind and has undertaken ad hoc activities in support of the monitoring 
programs carried out by volunteers. 

Raptor populations, i.e. the Eastern Osprey (Pandion cristatus), White-bellied Sea Eagle (Haliaeetus 
leucogaster) and the Brahminy Kite (Haliastur indus) are primarily impacted by habitat loss (loss of large nest 
trees) but are also affected by:  

• competition for nest trees with other raptor species; 

• ingestion of anthropogenic debris and discarded fishing tackle (see L4.4 below); 

• entanglement in discarded fishing gear or in fish farm nets;  

• vehicle collision and electrocution from power poles used for nesting; 

• poisoning and bioaccumulation of contaminants; 

• disturbance to active nests potentially reducing reproductive success; and 

• threats to foraging resources (clearing, degradation and reclamation of estuarine vegetation, 
backswamps and riparian vegetation resulting in loss of fish nursery habitats and food resources; 
disturbances to water quality; contamination of prey; and declining fish). 

In a major collaborative initiative to address a key threatening process (loss of large nest trees) for this 
vulnerable threatened species, a total of 11 artificial osprey nest sites have been constructed throughout the 
estuary and surrounding areas, the majority of which are used by ospreys. In 2016, one constructed nest 
collapsed during high winds resulting in the death of three Osprey chicks and highlighting the need for safe 
design and ongoing maintenance of the infrastructure. 

L4.2. Fish stocks 

As detailed in L7 below (Threat 8), community feedback has indicated that recreational fishing has 
diminished substantially over the last twenty years due to declines in stocks of target fish species. Declines 
are linked to water quality and fish kills, disease, over fishing, habitat loss, barriers to migration, and physical 
impacts to fish (e.g. ingestion of microplastics, marine debris and marine noise). As stated under Threat 8, 
recreational fishing catch exceeds commercial catch for several popular fish species such as whiting, bream, 
flathead, luderick and mulloway (DPI Fisheries, 2019). 



TWEED SHIRE COUNCIL  TWEED RIVER ESTUARY CMP 

 
 Page 152 

 

L4.3. Marine Mammals 

Higher order predators such as the resident population of Indo Pacific bottlenose dolphin are highly 
vulnerable to cumulative anthropogenic pressures and habitat degradation concentrated along coastal 
fringes (e.g. reclamation, poor water quality, dredging, port, boating and fishing activities, and marine noise) 
which affect resource availability, habitat usage and physical health of marine life. Similar anthropogenic 
pressures are contributing to the degradation of foraging habitat of marine turtle species which have been 
recorded in or are likely or known to occur within the estuary, in particular, the Green Turtle (Chelonia 
mydas) listed as Vulnerable under the EPBC Act. 

Stakeholder and community feedback has identified the following issues regarding biodiversity in the 
estuary: 

• Due to population growth and development, previously quiet beaches and estuaries are now subject 
to constant disturbance by humans, off-leash domestic dogs, vehicles (both illegally and permitted 
vehicles), surf kites, boats and jet skis, beach carnivals and events. It is expected this intensification 
of human use will increase as coastal development continues. Beach-nesting birds are highly 
susceptible to these activities which threaten breeding success. The breeding season for beach-
nesting birds coincides with the peak season for beach activities and events on the Tweed Coast. 

• Although outside of the study area, there were community concerns about the environmental 
damage, particularly to seagrass, caused by commercial tourist activities pumping and collecting 
yabbies on sand flats in Terranora Inlet. In particular, the concern related to the digging and 
trampling of large areas of yabby banks by many tourists on a daily basis. This activity is licenced by 
DPI Fisheries and the DPI is currently assessing the impacts of the activity.  

• The fishway on Bray Park Weir is not functioning adequately and requires modification for effective 
fish passage. 

• Further improvement of recreational fishing in the Lower Tweed River and the support of Tweed’s 
oyster growing industry are required. 

• One submission fully supported educational and pleasure commercial tours on the river and picnic 
boats but did not support tours involving interaction with the ecosystem (e.g. fishing, crab trapping, 
pumping yabbies etc.). They felt these tours were detrimental to the biodiversity of the river. 

• While sand mining from the Tweed River and dredging for navigability has been allowed in the past, 
there has always been concern, that disturbed bacteria in the sediment could be affecting fish 
numbers and other marine populations. The present science on this matter needs to be reviewed. 

In addition, climate change and sea level rise may result in the displacement or extinction of some existing 
plant and animal communities, or the altering of functioning of these ecosystems. 

Monitoring of dolphin populations in the Tweed River estuary is currently being undertaken by Dolphins 
Research Australia, Inc. as a component of a long-term research and monitoring program in six estuarine 
systems. Monitoring undertaken as part of the current 3-year phase of the project has established robust 
population estimates, identification of core habitat areas in the estuary and has included a spatial risk. Future 
proposed phases of the project will focus on trends in population abundance, health, survival and 
relationships between specific environmental features and quality over time. 

L4.4. Marine Debris 

Water pollution, i.e. litter, solids waste, marine debris and microplastics (primarily as a result of fishing) is 
listed as a priority state-wide threat to environmental values and subsequently to social, cultural and 
economic benefits in the MEMA TARA (BMT WBM, 2017).  Marine debris comprises bottles, cans, bags, 
balloons, rubber, metal, fibreglass, cigarettes, and other manufactured materials, of which the majority 
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consists of plastic with a large proportion of the debris concentrated around stormwater drains (CSIRO, 2015 
and Duckett and Repaci, 2014 in DPI, 2017). 

Marine debris can cause injury or death to coastal wildlife through ingestion of plastics, micro-plastics and 
fishing line; and through entanglement in line, hooks and nets. 

Estuaries and embayments have been identified as the most consistently contaminated sites in terms of 
subtidal debris, primarily from monofilament fishing line (in estuaries, as shown in Figure 43) as well as 
plastic litter (Smith and Edgar, 2014 in DPI, 2017). 

  

Figure 43: Efforts from Australia Day Clean Up 2019 along and in the Tweed River (TSC, 2019); 
Example of monofilament (fishing line) marine debris (fishing line) (uvnsw.net.au) 
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L5. THREAT 6 - LACK OF ACCESS TO WATER AND FORESHORE FOR 
NON-BOAT RECREATION, PARTICULARLY A LACK OF SANDY 
BEACHES 

Continued public access to the river foreshores and waterways is important to the overall attractiveness of 
the estuary for recreational activities and use. There is a clear desire among stakeholders for increased 
ability to access the waterway.  

  

Figure 44: Sandy foreshores at Jack Evans Boat Harbour and at Keith Curran Reserve, Terranora 
Inlet 

Issues affecting access, as identified through stakeholders and community feedback and the findings from 
the Recreational Use Study (Appendix K) include: 

• there is increasing user pressure due to the proximity to the highly populated areas of Tweed Shire 
and south-east Queensland; 

• access is limited by extensive rock wall protection of foreshore and lack of embayments/access 
points leading to a lack of sandy beaches and foreshores that are land accessible for recreational 
use;  

• accessibility is restricted by land tenure (i.e. substantial areas of private ownership of waterfront 
land); 

• existing access points are subject to erosion;  

• there is a need for improved recreational facilities (including additional shoreline access, parking and 
ancillary facilities such as disabled access, amenities and showers, waste disposal, picnic/barbecue 
areas and shade); and 

• there is a risk to waterway access points as a result of future sea level rise and storm events. 
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Figure 45: Sandy foreshore at Chinderah and Tumbulgum 

  

Figure 46: Informal access to sandy foreshores created by the public at Fingal opposite Wommin 
Lake 

Whilst providing and maintaining access to public lands in coastal environments is important, access and 
use must be balanced with protection of the environment and the maintenance of public safety and should 
take into consideration the NSW Government Tweed Coast Regional Crown Reserve gazetted on the 25 
August 2006, for the purpose of providing public access and rural services, tourism, environment and 
heritage conservation. TSC recognises that: 

• access to and sympathetic use of publicly owned lands is desirable where it does not conflict with 
environmental management objectives; 

• uncontrolled public access has the potential to irreparably damage fragile environments; and 

• human safety is a prime consideration when planning access to estuaries. 

The Tweed Foreshore Structures Strategy (DoL et al., 2008) has improved regulation of encroachment and 
private structures on public land. The Strategy has been adopted by Council and incorporated into Council’s 
IP&R framework to assist in the streamlining of the approvals process for those locations where structures 
are considered suitable, and better to protect the other areas where environmental or community values are 
paramount.  The Strategy has been as a model for Action 2.3.1 in the MEM Strategy to develop Foreshore 
Structure Strategies in coastal estuaries.  

The MEMA TARA identifies lack of access availability as a key threat to social and economic benefits state-
wide. The MEM Strategy Action 2.3.3, i.e. development of bank management strategies, includes beach 



TWEED SHIRE COUNCIL  TWEED RIVER ESTUARY CMP 

 
 Page 156 

 

nourishment as a management technique to be considered in areas with suitable morphology, habitats and 
community interest and value. 

Sandy foreshores within the estuary are rare and provide for a range of recreational activities including 
swimming, fishing, bait collecting, vessel beaching and picnicking, and subsequently are very popular areas. 
However, there are very few sandy beaches and foreshores throughout the estuary that are land accessible 
for recreational use. Existing sandy beaches are typically located downstream of Chinderah, and the number 
of beaches that are accessible is relatively low given the extent of rock walls in the lower estuary. This 
increases pressure on existing sandy beaches, including within sensitive environmental and Aboriginal 
Cultural Heritage areas such as Ukerebagh Island. A desire for access to sandy foreshores has been 
expressed in some locations (e.g. Fingal) through the removal of rock revetment to create informal sandy 
foreshore access.   

The provision of artificial sandy beaches for swimmers and boaters was identified in 1991 and 1996 EMPs to 
enhance recreational use of the river and minimise concentration of water skiers at key locations. 
Recommended locations included Murwillumbah (Commercial Road boat ramp as well as several 
downstream locations for swimmers) and Condong in the upper estuary, Tumbulgum in the middle estuary, 
along the eastern river training wall. A site plan for a typical artificial sandy beach was included in the 1996 
EMP. In general, this action was not pursued due to mostly private land tenure and prohibitive cost of 
maintaining sandy beaches in the upper estuary. A sandy beach was created at Clarrie Purnell Park, 
Condong but due to ASS risks, is narrow. The beach is backed by a near vertical geobag revetment, which 
was implemented as a trial, offering a more vessel friendly surface than traditional rock revetment. Feedback 
has indicated that some users would prefer a stepped design for ease of access, however existing steps do 
provide passage to the beach surface. The geobag revetment has also been subject to vandalism, which will 
need to be considered in the use of this material in future revetments. 

The extension and stabilisation of pre-existing beach areas along Ebenezer Park, Tweed Heads was also 
recommended in 1991 and 1996 EMPs. This is periodically undertaken using material won from 
maintenance dredging projects on the lower estuary. The maintenance of existing beaches has previously 
occurred on an ad hoc basis depending of the availability of nourishment material. 
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L6. THREAT 7 - CONFLICT BETWEEN RIVER USERS 

Conflicts between various user groups, particularly motorised recreational craft and other users has been 
identified as a key impact of recreational activities. The high noise levels associated with powered craft (i.e. 
impact on amenity), litter and fishing debris are also concerns for the community. 

User conflict is attributed to or exacerbated by: 

• a lack of access for non-boat recreation; 

• high demand at existing access facilities e.g. use of a single facility at Fingal Head by power boats, 
sailing and non-powered craft. The geographical spread of boat ramps also concentrates boat use; 

• a lack of separation between compatible uses, e.g. Personal Water Craft (PWC)/towing vs nature 
appreciation and residential amenity. There is also a safety risk (risk of injury) posed in areas where 
there is insufficient separation between powered craft and swimmers, divers, etc.; and 

• non-compliance with existing management (speed rules, use of waterways, separation distances, 
etc.) 

The Tweed River Estuary Recreational Boating Facilities Study (PBP, 2008) highlighted that with the 
provision of facilities on the Tweed River estuary, the corresponding increase in boat usage on the river will 
put pressure on the environmental values of the estuary. Current boating activity (as indicated by a vessel 
count conducted by TSC on Australia Day 2017) does not appear to be reaching the predicted demand or 
the environmental carrying capacity estimated by the boating facilities study, however, updated estimates of 
current usage and future demand and predictions of carrying capacity are required to inform future 
management. 

Stakeholder consultation undertaken for the Tweed River estuary CMP highlighted conflicts between various 
user groups, particularly powered craft and other users and the need to better manage and equitably provide 
for competing uses. Respondents to the community survey gave majority approval to towing activities (water 
skiing, wake boarding) (70% and 59% of phone survey respondents2 respectively) albeit at lower rates than 
passive recreational uses and non-towing activities. Jet skiing and commercial fishing were considered the 
least acceptable uses (with only 45% and 31% of phone survey respondents deeming these acceptable river 
uses). Other conflicting uses of the estuary include snorkelling/diving and swimming undertaken in areas 
with boating activity causing safety risks. Greater awareness of these risks is required. 

Major themes noted by respondents to the community survey included: 

• a desire for enforcement of existing rules, particularly relating to speed and locations of motorised 
boating activities; 

• observations of increasing tension between powered craft and other users; and 

• a preference to reduce anti-social behaviour. 

Additional feedback from stakeholders and the community identified: 

• Whilst some individuals and user groups commented that they did not support restriction of existing 
uses to certain areas of the river, others expressed a preference for passive water activity on the 
Tweed River.  

                                                           
2 Results of the phone survey (i.e. a robust random sampling of the total population) can be considered to generally reflect the views 
and behaviour of the wider community with a small margin , as opposed to the result of the ‘opt-in” online and paper based surveys 
which were more likely to be completed by those with strong views and/or a high level of interest in the subject matter. Results of the 
online and paper based surveys still provide a useful snapshot of community opinion, however the findings cannot be extrapolated to 
the wider population. 
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• Rowing, kayaking etc., sailing, recreational fishing and commercial river tours and motorised boating 
without towing were considered acceptable uses of the river to the majority Tweed residents. Water 
skiing and wakeboarding were also given majority approval, albeit at lesser rates than non-towing 
activities. Jet skiing and commercial fishing were considered the least acceptable uses. 

• The main historical user conflicts were between skiers and rowers in the Condong to Murwillumbah 
stretch. But measures had been taken to manage these issues so that they are no longer a problem. 

• Oxley Cove is a designated ‘no wash zone’ but there is always boating travelling at speed through 
this section. Boats also go too fast under Barneys Point Bridge. 

• An educational process is required to inform the community of the boating rules (speed limits etc.), 
environmental impacts and encourage consideration for other people on the water and nearby 
residents. Talking to people at boat ramps with educational materials to hand out was seen as an 
effective method. 

• A significant increase in the number of Queensland visitors to the Tweed River and to Fingal Head, 
over the past decade, the majority of which use the Tweed River for motorised boating, jet skiing and 
wake boarding. The disrespect for the ambience of the area and a disregard for the sensitivity of the 
environment and local residents shown by the visitors affects the enjoyment of passive recreational 
activities (kayaking, stand up paddle boarding). The respondent does not support the use of jet skis 
or wake boats on the river. Other concerns included environmental impacts on seagrasses, marine 
life, roosting birds and the overall biodiversity and ecosystems of the river from use of motorised 
craft.  

• An idea was put forward by a community group for an off-river water sports complex to be built on 
floodplain land in the Tweed Shire. The facility would consist of a number of lakes where motorised 
vessels would launch from and conduct their activities in a safe environment whilst at the same time 
alleviating activity on the river. The complex could cater for skiers (including barefoot), wake 
boarders, wake skate hydrofoilers, and knee boarders. There is scope for inclusion of national 
associations which hold events throughout year. The idea is put forward as one possible solution to 
perceived conflict between river users and bank erosion whilst at the same time generating 
economic investment. It is seen as a solution which would run in conjunction with the ongoing 
activities of the river and does not suggest removal of motorised craft from the river. An existing 
facility at Telegraph Point, Port Macquarie called Stoney Park was nominated as a similar style of 
facility. 

Past and current management measures implemented to reduce user conflict include: 

• development of a Code of Conduct (primarily for rower and power boats) by the Tweed River Ski 
Club which sets out rules for operating vessels in a manner which is considerate of other users and 
minimises safety and environmental risks; 

• coordination of rowing and skiing events so as not to overlap; 

• handouts of educational material by Tweed River Users Inc. which has tips to help people enjoy and 
preserve the Tweed River; 

• ad hoc discussions by local community members with people on the water when observed doing the 
wrong thing; 

• RMS educational campaigns (discussions with public boat ramp users and dissemination of 
educational material). 
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L7. THREAT 8 - REDUCED STOCKS OF TARGET FISH SPECIES 

Community feedback is that despite the introduction of fishing licences, recreational fishing has diminished 
substantially over the last twenty years as stocks of fish have been reduced. Although the commercial catch 
is substantially greater than the recreational catch overall, the recreational catch is higher for several popular 
fish species such as whiting, bream, flathead, luderick and mulloway (DPI, 2019). The impacts of 
recreational fishing on fish populations are managed by DPI Fisheries through seasonal closures, licensing, 
bag limits and the promotion of the catch and release philosophy to reduce fishing impacts. 

Fish stocks in the estuary are threatened or potentially threatened by: 

• reduced water quality (e.g. acid runoff, low DO, black water, flooding). Though no major fish kills 
have been reported in the estuary in recent decades, poor water quality can supress the successful 
recruitment of larval fish into the fishery through constraints on fish and habitat resources (DPI, 
2019); 

• over fishing (mulloway) and growth overfishing (silver trevally, snapper and eastern king prawn) 
which continue to be potential threats to fish stocks in NSW estuaries (DPI, 2017b). Overfishing is 
occurring from a combination of recreational and commercial fishing, however Fisheries 
Management Plans are in place for commercially caught species; 

• loss of habitat such as backswamp wetlands, estuarine vegetation and riparian vegetation (e.g. 
shade/shelter/feeding/spawning habitat and provision of organic debris to the aquatic food web); 

• degradation of habitat (e.g. through dredging, trampling/shading/smothering/eutrophication of 
seagrass beds); 

• reduced water quality (i.e. direct toxicity, reduced food resources, smothering of habitats); and  

• obstructions to fish passage/habitat connectivity (reduced habitat availability and barriers to life cycle 
events) including: 

o the fishways at the Bray Park Weir (Figure 47), identified as the highest priority to barrier to 
fish passage in the Tweed River estuary. The two fishways comprise. a submerged-orifice 
vertical-slot fishway which produces negligible connectivity (i.e. likely only operates 
effectively during very high tides), and a Denil fishway which produces a variable partial 
connectivity, i.e. ineffective for smaller fish <100 mm long. No operational management 
system is in place to operate the fishways, though there is some informal opening and 
closing of fishways made in arrangement between Council and the Australian Bass 
Association (PBP, 2003). There are major problems with the existing design and operation 
of the fishways, particularly in regards to the provision of passage for small fish. Provision of 
fish passage is a condition of the water extraction licence;  

o floodgates (Figure 47) - designed to prevent back-flooding/saline intrusion of low-lying 
agricultural land during increased water levels in the main river system. Much work has been 
undertaken in the past two decades to reinstate tidal exchange through installation of 22 
auto-tidal fish gates installed on priority floodgates, and the modification of operating 
procedures; 

o levees (including roads such as Tweed Valley Way) – raised levees are designed to isolate 
the floodplain from regular inundation and to lower the watertable on the floodplain;  

o lack of, or poor condition of longitudinal fish habitat connectivity, i.e. habitat corridors 
comprising (e.g. seagrass, mangroves, snags, reeds and macrophytes) that facilitate the 
dispersal and migration of fish; and 

• marine debris (see L4.4 below). 
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Figure 47: Closed floodgates at low tide, left; Fishways at Bray Park Weir, right 

 

Stakeholder and community feedback identified that: 

• While sand mining from the Tweed River and dredging for navigability has been allowed in the past, 
there has always been concern, that disturbed bacteria in the sediment could be affecting fish 
numbers and other marine populations. The present science on this matter needs to be reviewed. 

• Further improvement of recreational fishing in the Lower Tweed River and the support of Tweed’s 
oyster growing industry are required.  

Management of the commercial and recreational fisheries in the Tweed River estuary is governed and 
regulated by DPI Fisheries. Management plans are in place for commercial fisheries which are defined by 
method of capture, e.g. prawn trawl and general purpose hauling. Commercial fishery management tools 
include restrictions on licences, size of boats/mesh and areas/times which can be worked; and Total 
Allowable Catch (TAC) limits for a species (DPI, 2018). 

Management of recreational fisheries aims to provide for the optimum use and recreational enjoyment of 
fisheries resources. Recreational fishery management tools include restrictions on the use of specific fishing 
gear, fishing closures for specific areas and seasons, daily allowable catches (bag limits) and size limits 
(DPI, 2018). 

Along with the maintenance of existing fisheries management actions, examples of additional actions that 
could assist in improving the status of fish assemblages in the estuary include achieving greater compliance 
with the Tweed River Flow Objectives and Water Quality Objectives, conserving and enhancing nursery 
areas (e.g. wetlands and seagrass) and other fish habitat (e.g. riparian shading/in-stream vegetation 
structures), and incorporating habitat diversity and vegetation into rockwalls where construction or 
remediation is required. 
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L8. THREAT 9 - RESTRICTED LEVELS OF BOATING 
INFRASTRUCTURE AND FACILITIES OR REDUCED NAVIGABILITY 

Along with improved foreshore and waterway access, there is a clear desire among stakeholders for 
additional recreational boating infrastructure and continued navigability for existing users of the estuary. 

Feedback from stakeholders and findings from the most recent boating demand and facilities studies (AMM, 
2006; PBP, 2008), the Regional Boating Plan: Tweed – Clarence Valley Region (Transport for NSW, 2015), 
Coastal Hazards and Risk Identification and Assessment (Appendix I) and the Recreational Use Study 
(Appendix K) identified that: 

• a lack of facilities (including disabled access) limits the opportunities for boating activity in the 
estuary. The current boating infrastructure does not meet demand during peak periods; 

• there is insufficient car and trailer parking facilities at existing boating infrastructure, i.e. the 
infrastructure is unlikely to service future peak demand; 

• there are a restricted number of mooring points in the estuary and a likely, very high latent demand 
for these facilities; 

• there are limited dry boat storage facilities on the estuary; 

• there are limited on-river re-fuelling facilities resulting in increased boat ramp usage and user 
conflicts;  

• there are limited locations for access and storage for sail craft and smaller beach launch craft (i.e. 
dinghies);  

• funding limitations have resulted in TSC’s management of waterways infrastructure being reactive in 
nature rather than pro-active; 

• there is a lack of suitable land accessible for boat beaching areas (e.g. sandy beaches), in particular 
in the middle and upper estuary;  

• navigability is affected by sedimentation and shoaling, restricting channel width and depth; and 

• there is an expectation for dredging to be undertaken to maintain the safety and navigability of the 
river to support existing boating users of the regional port and estuary (principally a local fleet of 
trawlers, small commercial cruise boats, house boats, and resident yachts, as well as private boats 
of trailerable length). 

  

Figure 48: Boat Ramp at John Oxley Park, Chinderah; boat ramp and pontoon at Clarrie Purnell Park, 
Condong 
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Figure 49: Beach launch craft stored on the foreshore at Foysters Jetty and at Alf Rush Memorial 
Drive 

L8.1. Infrastructure and facilities 

The estuary is located within close proximity of the highly populated areas of Tweed Shire and south-east 
Queensland, and there is a high proportion of boat ownership in the region. Transport for NSW (2015) found 
that insufficient access infrastructure was provided in the region to meet demand during peak periods and 
that the lack of on-water fuel facilities on the Tweed impacts on the boating experience in the area (being 
limited to a single facility for the provision of diesel for commercial vessels only). In addition, wait lists for 
private moorings were noted to likely limit access for boaters. The boat ramp at Tumbulgum is heavily 
utilised and is under significant pressure during peak periods, an issue which has been somewhat addressed 
through the construction of an upgraded boat ramp and pontoon facility at Condong, and an upgrade of the 
Tumbulgum pontoon. 

Boat storage requirements in the region are influenced by the high percentage of trailer boats (i.e. between 2 
and 6 m in length) as well as the number of boaters travelling across the border from Queensland which 
places higher demands on the need for access infrastructure such as boat ramps and on-land storage. A 
moderate increase in mooring numbers may be required to accommodate current demand. Given the 
physical constraints of the waterway, any increase in mooring numbers needs to be carefully planned, with a 
focus on optimising existing mooring configurations before expanding into new areas (Transport for NSW, 
2015). Increased storage capacity will also be needed for paddle craft and other vessels which are growing 
in popularity at a faster rate than registered vessels. This results in higher concentration of users in particular 
areas of the estuary, often with the potential for conflict, or over-crowding of facilities whilst other areas of the 
estuary have relatively low visitation rates. However, there are restricted opportunities to provide new 
infrastructure in the estuary due to constraints such as land tenure and the need to protect sensitive 
ecological areas. 

The possibility for the provision of larger, centralised boating facilities has been recommended in past 
management plans and programs for the estuary, for example, the development of Condong regional 
boating facility. However, there is significantly restricted opportunity for development of additional boating 
estuary in the estuary due to the highly constrained environment, land tenure, limited space and 
environmental protection requirements in the estuary. In view of these restrictions, the potential future 
development, upgrade and/or expansion of the existing Tweed Port precinct (i.e. in the proposed Mixed Use 
Zone in the lower estuary) may address some of the boating infrastructure issues raised, including the need 
for on-river fuelling (for recreational users) and additional boat storage/mooring. 
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L8.2. Dredging 

Depending of the scale and location of the activity, past dredging within the estuary has contributed to 
detrimental impacts including significant changes to estuarine hydrodynamics, sediment dynamics, and bank 
morphology; removal of fish and shorebird habitat; alteration of benthic community composition; excavation 
of deep holes with poor quality bottom waters; loss of habitat from disposal of dredge spoil in wetland areas; 
and effects to estuarine vegetation (seagrass and saltmarsh decline, and encroachment by mangroves). 

Due to limited historic environmental monitoring of dredging within the estuary, it is difficult to quantify the 
influence of dredging in the estuary, in general, as well as the cumulative impact of dredging over time (such 
as the net infeed or export of sand and sediment to estuary and the impact of climate change on that 
regime).  

There is currently no legislative obligation for either DoI – Crown Lands or councils to dredge NSW 
waterways other than for DoI – Crown Lands to maintain the entrance to the Tweed River under the 
legislation for the Tweed River Entrance Sand Bypassing Project. This involves large scale but infrequent 
dredging of the entrance bar.  

Other recent and current dredging projects in the estuary include: 

• discretionary dredging by DoI – Crown Lands to meet the needs of existing boat users of the 
regional port and estuary, typically downstream of Chinderah, though minor maintenance dredging is 
considered on an as-needs basis (e.g. around Stotts Island). DoI – Crown Lands aims to utilise 
dredged material beneficially wherever possible, i.e. generally by using the dredged sand for 
amelioration of susceptible coastal erosion locations, an ongoing issue in the Shire.  

• ad hoc minor maintenance dredging by Council of Council facilities (e.g. in boat ramp channels and 
canals) as required.  

• Large-scale, though semi-continuous commercial sand extraction by Action Sands, the licences area 
which extends from Barney’s Point Bridge to just upstream of “the Piggery” and includes the 
Chinderah and Dodds Island sand deposits. The current licence permits the extraction of a total of 3 
Mm³ from 1994 to 2024.  

The NSW Coastal Dredging Strategy (DoI – Crown Lands, 2017) provides a framework for funding dredging 
projects in NSW. Projects are considered on a State-wide priority basis subject to fund availability. Under the 
strategy, the NSW Government is responsible for managing regional waterway access to State-owned 
maritime infrastructure and councils are responsible for managing local waterways where there is no State 
owned maritime infrastructure.  

The Tweed River estuary is listed as a priority regional waterway in the Coastal Dredging Strategy with 
State-owned assets located at the Southern Boat Harbour and significant sand bypassing infrastructure 
located in the vicinity of the entrance.  

TSC manages several canal estates and various facilities to service local boating including most of the 
estuary’s boat ramps. TSC agrees to take responsibility for dredging associated with TSC managed 
infrastructure (e.g. boat ramp access channels) and for access to and within Council managed canals (i.e. 
Anchorage Island Estate and Oxley Cove) commensurate with the depth requirements relevant to the draft of 
vessels accessing that infrastructure, i.e. relatively shallow in comparison to the depth requirements for 
maintaining navigational access to State-owned infrastructure.  TSC is financially limited in managing the ad 
hoc maintenance dredging associated with TSC managed assets. TSC does not consider maintenance 
dredging of State-owned navigational channels in the estuary to be within its remit. However, TSC would 
consider co-contributions towards dredging projects where there is additional community benefit, e.g. such 
as the reuse of dredged material within the estuary. In addition to recent and current dredging activities, a 
sand extraction licence is currently held by a commercial operator for large-scale but semi-continuous 
extraction of parts of the Chinderah and Dodds Island sand deposits (licenced until 2024). 
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The potential for environmental impacts associated with dredging activities must be assessed and managed 
under environmental legislation before projects are approved similar to any other major projects. 
Environmental Assessment Requirements (EARs) from government agencies for maintenance dredging 
activities stipulate a broad range of factors to be assessed before approval by a determining authority can be 
given. 

Current monitoring of regular maintenance dredging by DoI – Crown Lands is generally limited to pre-dredge 
hydrographic survey and monitoring of water quality adjacent to dredge areas. The monitoring that the 
department (or its contractors) carries out in conjunction with maintenance dredging activities is in 
accordance with statutory requirements and any permit / approval conditions. Consideration of the short-term 
and cumulative impacts of dredging is included as an environmental assessment requirement for 
contemporary maintenance dredging projects. 

In association with the Tweed Sand Bypass Project, which includes an entrance channel dredging 
component (when required), the department carries out extensive monitoring of the requirements. This 
currently includes: 

• Operator compliance monitoring (ongoing). 

• Tide level analyses (6-monthly). 

• River survey (2-yearly). 

• River aerial photography (annual). 

• Wetland mapping and health assessments (4-yearly). 

• Training wall inspections (as required following major storms). 

The provision of infrastructure and the undertaking of dredging activities must be balanced with the need to 
protect the ecological values of the estuary. Given the high financial cost, and the limited public benefit 
accrued through dredging in upstream reaches of the estuary (low number of beneficiaries), the policy 
response to the issue is that vessels and uses of vessels should suit the estuary and its existing channel 
constraints, rather than there being an expectation that dredging of the estuary will occur to facilitate the 
navigation of deeper drafted vessels, or high risk activities. Modern hull designs can accommodate relatively 
large vessels with shallow drafts and minimal wake. It is these kinds of vessels that are most suited to the 
Tweed River. The selection of areas (size and location) for boating infrastructure should consider the 
environmental and amenity value of the river, the threat from erosion, current and future tidal inundation risks 
to access points and infrastructure, and the need to balance the infrastructure requirements for all users. In 
addition, the impacts of recreational use (such as bank erosion) must be considered in the planning of 
recreational activities and infrastructure. 

Specific stakeholder and community feedback has identified the following issues regarding waterway 
access/infrastructure in the estuary: 

• Council should consider community concerns about the overdue maintenance of local boardwalks, 
improved jetty waiting areas, marine mooring infrastructure and foreshore embellishments in areas 
such as Anchorage Island and the Southern Boat Harbour. 

• There has been considerable opposition to past development proposals for mooring, supportive 
infrastructure and boat maintenance facilities at Boyds Bay and Chinderah. This is an indication that 
our community does not want development in these scenic and residential locations. 

• There are no on-river re-fuelling facilities in the Tweed and many people including large commercial 
operators re-fuel with jerry cans. This is seen as an accident waiting to happen. Mini-tankers are also 
used by some operators and this was seen as adequate by some. 
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• An on-river re-fuelling facility is needed. The lower river area was seen as a more suitable location 
by Stakeholders. The Clarence Valley Council identified having a re-fuelling facility as a tourist 
attraction for large boats passing by to come into the Clarence and spend a few days. 

• Dredging was required at a number of locations for safety: Commercial Road boat ramp; the corner 
of Tumbulgum Bridge; Dunbible Creek. 

• DPI Fisheries commented that a review of all past, present and future planned dredging in the 
Tweed River would be useful to assess current status, environmental impacts and recommendations 
for future dredging. 

• RMS commented that the Regional Boating Plan – Tweed to Clarence Valley Region (Transport for 
NSW, 2015) focusses on identifying boating safety, access and infrastructure actions needed to 
improve the boating experience in NSW. A key outcome of the plan was allocation of funding to 
improve boating facilities in the Tweed. Upgrade works have commenced and are continuing over 
three years. 
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L9. OTHER MANAGEMENT ISSUES 

L9.1. Entrance management 

Monitoring and maintenance of entrance channel navigability is carried out through the operation of the 
Tweed River Entrance Sand Bypassing Project (TRESBP). On-going expansion of the entrance bar, and 
periods of ‘non-compliance’ with the TRESBP entrance channel criteria necessitated significant additional 
dredging of the bar (216,605 m³) from February to August 2017. This was the largest dredging campaign of 
the entrance channel since 2008. Constraints and considerations for the operation of the TRESBP include 
the volume of sand on Letitia Spit, status of the entrance navigation channel, status of the beaches and surf 
breaks at Duranbah and the southern Gold Coast beaches and balancing the needs of numerous 
stakeholder interests. The project is managed by DoI – Crown Lands on behalf of the NSW and QLD 
Governments under specific legislation. No current assets or infrastructure are considered to be at risk due 
to entrance instability and no additional management response is currently recommended.  

However, the Environmental Impact Assessment prepared for the TRESBP (Hyder et al., 1997) identified 
that it was not possible to accurately calculate the long term impact of the sand bypassing system on the 
infilling of the lower estuary marine shoals. That is, it is not known whether the TRESBP would result in 
continued growth of shoals (albeit at a considerably reduced rate), or a net export of sediment from the 
estuary system as has occurred on other NSW river systems, and which may, in the future, necessitate 
consideration of corrective measures. The impact of emerging risks such as sea level rise and the potential 
for increased erosion, in conjunction with operation of the TREBP have also not been considered. 

There have been no other issues identified relevant to entrance bar instability that warrant further 
consideration in the CMP. 

L9.2. Aboriginal Cultural Heritage and Practice 

Users of the estuary need to be cognisant of the Aboriginal cultural heritage value and historical uses of the 
estuary including, but not limited to fishing, camping, social activities and swimming. Particular 
considerations are the protection of cultural heritage sites in the vicinity of recreational areas and bank 
erosion sites and in new developments (e.g. construction of waterway access). There is also an opportunity 
for education on cultural heritage, values and practices such as indigenous cultural fishing. 

Stakeholder feedback identified that: 

• Raising the profile of Aboriginal history, values, uses and cultural practices associated with the river 
is important. Translation of these values can be sensitive and it is important to get it right.  

• Consultation with the Aboriginal community should be ongoing as to their consideration of any future 
opportunity for development of Aboriginal owned land at Fingal Peninsula and at other lands, 
adjacent to the Tweed River. 

• Aboriginal people are heavy users of the river from a cultural and recreational perspective and the 
community wants to take ownership of actions and be involved in implementation of the CMP. The 
community would like to have input into the process for prioritisation of issues/actions and ensure 
their values are prioritised appropriately. 

• There is an opportunity for the community to have a voice in rehabilitation projects and in 
implementing actions on-ground and a greater involvement in education.  

• There is strong support for education within the community and particularly school-based education 
programs. The TBLALC usually puts together a school education program for Fingal Head Public 
School for each project that they do (currently fox-baiting program). They are looking at rolling it out 
to other schools.  
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APPENDIX M. RISK ASSESSMENT  

This Appendix provides detailed information on the risk assessment methodology and findings in support of 
Section 5.1 of this CMP. 
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M1. STRATEGIC PRIORITIES 

The risk is a function of the ‘likelihood’ (i.e. rare to almost certain) and ‘consequence’ (i.e. insignificant to 
catastrophic) of a threat actually being realised under existing management conditions. The definitions of 
‘likelihood’ (i.e. rare to almost certain) and ‘consequence’ (i.e. insignificant to catastrophic), adapted for the 
CMP timeframe and study area, and the framework for the risk assessment matrix, are provided in Table 15 
and Table 16 respectively.  

The temporal and geographic scales suggested in Table 15 relate to the ten-year management context of 
the CMP. A maximum 20 year temporal scale is considered for the decision making process, although 
provision is made for the incorporation of management measures (e.g. planning measures and design 
requirements) to mitigate and adapt to emerging and intensifying risks which are beyond the timeframe of 
the CMP (e.g. climate change and sea level rise). 

Table 15: Definition of likelihood and consequence 

Likelihood 

Rare Not expected to impact on the value within the next 20 years. Management actions for any possible 
future threats not likely to require implementation within a 20 year timeframe 

Unlikely Not expected to impact on the value within the next 10 years but expected within 20 years. 
Alternatively, management actions to be implemented within this timeframe if impacts are expected 
to worsen (e.g. as a result of climate change and sea level rise) 

Possible Not expected to impact on the value every year but expected within 10 years. Alternatively, 
management actions to be implemented within this timeframe if impacts are expected to worsen 
(e.g. as a result of climate change and sea level rise) 

Likely Not expected to impact on the value continuously but expected every year. Alternatively, 
management actions to be implemented within this timeframe if impacts are expected to worsen 
(e.g. as a result of climate change and sea level rise) 

Almost certain Expected to impact on the value frequently or continuously 

Consequence 

Insignificant No impact or only to the extent that it has no discernible effect on the value 

Minor Small or temporary impact on the overall condition of the value 

Moderate Significant effect on the value at an estuary-wide level. Recovery period of 2-3 years likely 

Major Value is substantially impacted at a wider level with an extended recovery period (5-10 years) likely 

Catastrophic Value is impacted permanently and irreversibly 

Source: Adapted from Marine Estate Management Authority (2015) 

Table 16: Risk assessment matrix 

Likelihood Level of Risk 

Almost certain Minimal Low Moderate High High 

Likely Minimal Low Moderate High High 

Possible Minimal Minimal Low Moderate High 

Unlikely Minimal Minimal Minimal Low Moderate 

Rare Minimal Minimal Minimal Low Low 
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Consequence level Insignificant Minor Moderate Major Catastrophic 

The colour-coded threat consequence and risk assessment matrix specific to the Tweed River estuary is 
provided in Table 17 and shows the risk each threat poses to the values, with an overall risk from each 
threat, and the risk of each threat relative to other threats assessed (the far-right columns).  

The following method, as recommended by MEMA (2015) was used in determining the overall risk from each 
threat: 

• all values were considered to be equal for purposes of the risk assessment; 

• if a threat posed a high risk to even one value, the threat was rated overall as a high risk; 

• if a threat posed a moderate risk to at least two values, but it was not a high risk to any values, it was 
rated as a moderate risk overall; 

• if a threat posed a low or moderate risk to at least two benefits, and was not considered to be a high 
risk to any benefit, or moderate risk to more than one benefit, it was rated as a low overall risk; and 

• a threat that was no more than a low risk to one benefit was rated as a minimal overall threat. 

In addition, the following weighted method was applied in deriving the relative risk from each threat, relative 
to each other threat assessed: 

• all values were considered to be equal for purposes of the risk assessment; 

• risk levels were assigned a score, i.e. Minimal = 1; Low = 2; Moderate = 3; and High = 4; 

• the sum of scores for each threat were calculated; and 

• the spread of the “sum of scores” (0 to max) for all threats was assessed, and the range of values 
divided equally into four overall relative risk levels, i.e. Minimal, Low, Moderate and High.  

The above weighted method was also used to determine the risk to each estuary value relative to each other 
value assessed, and was used to understand threat to values from cumulative risks. 

Caveats 

Consideration of impacts to Aboriginal Cultural Heritage and Practice use a different method of evaluation, 
taking into account the Aboriginal community’s "whole of landscape” interpretation of impacts which may 
otherwise be seen as an individual or small scale threat and considers impacts to both tangible and 
intangible (e.g. sense of place) values. Therefore, a moderate to high impact from one threat may result in a 
moderate to high impact on the whole of the value. 

Any deficiencies in existing management conditions have not been considered “threats” for the purpose of 
the risk assessment but are discussed in consideration of threats (Section 4 and Appendix L) and 
prioritisation of management actions (Section 5.4 and 5.5). 

Whilst key locally specific coastal management values as determined in Section 0 are considered in the risk 
assessment, the values “Coastal risk and adaption to climate change” and “Education, engagement and 
public opinion” are considered over-riding principles in the consideration of each threat and have not been 
assessed individually in the risk assessment and threat prioritisation matrix (Table 17). 
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Table 17: Risk assessment – Tweed River estuary threats and values 

Threats Primary causes 
Coastal 

Management 
Areas affected 

Threatened Social and Recreational Values 
Threatened Environmental 

Values 
Threatened 

Commercial Values 

Overall 
Risk 
from 

threat 
(MEMA 

method) 

Overall risk 
from threat 
relative to 
other key 
threats  
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Bank erosion 

- Degraded riparian vegetation (clearing, exotic species) 
- Exacerbated flooding (upstream catchment clearing) 
- Boat wake 
- Land clearing 
- Agricultural practices (unfenced stock access and cropping to top of bank) 
- Inappropriate foreshore structures or structures not designed to cater for sea level 
rise 
- Poorly maintained foreshore protection works 
- Illegal vehicle access 
- Climate change and increased storminess 

CMA1, CMA2, 
CMA3, CMA4 Low Moderate High High High High High Moderate Low High High 

Habitat loss/barriers 
to habitat 
connectivity  

- Linked to Bank erosion; Degraded water quality; Tidal inundation and coincident 
flooding 
- Waterway barriers, e.g. floodgates, weirs, levees, ineffective fishway design 
- Private ownership of waterfront land 
- Agricultural practices (unfenced stock access and cropping to top of bank) 
- Climate change, sea level rise, “coastal squeeze” (i.e. inadequate planning/land 
use/buffer zone) 

CMA1, CMA3, 
CMA4 N/A High Moderate High High High Moderate High Low High High 

Degraded estuarine 
water quality 

- Linked to Bank erosion; Habitat loss (reduction of riparian buffer) 
- Disturbance of ASS through agricultural drainage and land management practices 
- Formation and flushing of MBO from drains 
- Runoff of nutrients and sediment from floodplain agriculture and upper catchment 
- Urban stormwater contributing sediment, organic debris, litter and pollutants 
- Ponding and formation of black water on low-lying lands after floods (poor drainage, 
inundation intolerant veg cover) 
- WWTP overflows (lower estuary) and illegal sewer connections 
- Industrial effluents  
- Water storage, extraction and freshwater releases 
- Sedimentation and shoaling  
- Dredging and sand extraction  
- Water pollution including marine debris, litter and illegal dumping 
- Climate change and increased storminess 

CMA1, CMA3, 
CMA4 Moderate High Moderate High High an High Moderate Low High High 

Tidal inundation and 
coincident flooding 
damaging 
agricultural land, 
private property, 
public facilities and 
assets 

- Inappropriate development on low-lying land 
- Exacerbation of floods (upstream catchment clearing) 
- Inappropriate crops/use of low-lying land 
- Tidal overtopping of Bray Park Weir (incl. weir crest too low for current tidal 
anomalies and reduced catchment flows from impoundment/extraction) 
- sea level rise, increased storminess 
- Ineffective drainage (design or maintenance) 
- Inadequate protection works (levees, etc.)  
- Increased risk of vector borne diseases associated with availability of insect 
breeding habitat 

CMA2, CMA3, 
CMA4 Low Low Low Moderate Moderate High Moderate Low High High High 
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Threats Primary causes 
Coastal 

Management 
Areas affected 

Threatened Social and Recreational Values 
Threatened Environmental 

Values 
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Commercial Values 

Overall 
Risk 
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Loss of or impacts 
to Biodiversity 

- Weeds and feral animals 
- Roaming pets 
- Fragmentation/clearing 
- Physical damage (e.g. through four wheel driving, boat beaching and trampling) 
- Habitat availability 
- Water quality 
- Litter and marine debris 
- Marine noise pollution 
- Climate change and sea level rise 

CMA1, CMA3, 
CMA4 N/A Moderate Low High High High Low Moderate N/A High High 

Lack of access to 
water and foreshore 
for non-boat 
recreation, 
particularly lack of 
sandy beaches  

- Extensive rock wall protection of foreshores and lack of embayments/access points 
- Private ownership of waterfront land 
- Erosion of access points/banks/beaches (see bank erosion) 
- Increasing user pressure (proximity to SEQ, increasing local population) 
- Lack of parking and ancillary facilities (showers, shade, etc.) 

CMA3, CMA4 High Moderate Moderate Moderate N/A Minimal Minimal Moderate N/A High Moderate 

Conflict between 
river users 

- Linked to Restricted levels of boating infrastructure and facilities; Lack of access for 
non-boat recreation 
- Geographical spread of boat ramps concentrates boat use 
- No separation of incompatible uses (e.g. PWC/towing vs nature appreciation, 
residential amenity) 
- Non-compliance with existing management (speed rules, use of waterways, 
separation distances, etc.) 

CMA1, CMA3, 
CMA4 Moderate Moderate Moderate Moderate Moderate N/A N/A Low N/A Moderate Moderate 

Reduced stocks of 
target fish species 

- Overfishing from combination of recreational and commercial fishing 
- Loss of habitat (e.g. riparian shading, backswamps) /degradation of habitat (e.g. 
dredging, trampling/shading/smothering/eutrophication of seagrass beds) 
- Reduced water quality (direct toxicity, reduced food resources, smothering of 
habitats, water pollution (marine litter, nutrient inputs) etc.) 
- Obstructions to fish passage/habitat connectivity ( reduced habitat availability, 
barriers to life cycle events)  
- Climate change, increased storminess, changes in water temperatures, “coastal 
squeeze  

CMA1, CMA3, 
CMA4 N/A High N/A Moderate Moderate N/A N/A High N/A High Moderate 

Restricted levels of 
boating 
infrastructure and 
facilities or reduced 
navigability 

- Boat ramp capacity and parking not likely to be able to service future peak demand 
- On-river re-fuelling facilities not available for recreational vessels (i.e. increasing 
boat ramp usage and user conflicts) 
- Restricted number of mooring points 
- Restricted land availability and suitability for new boating facilities 
- Reductions to channel depth/width through sedimentation and shoaling 

CMA3, CMA4 High High N/A N/A N/A Minimal N/A High N/A High Low 

Overall risk to value relative to other values  Moderate High Moderate High High Moderate Moderate High Low 
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The likely timing and the geographic extent of the threats (temporal and spatial extent) is shown in Table 18. 
All threats are current but are expected to be exacerbated by added pressures from climate change and sea 
level rise in the future (> 10 years). 

Table 18: Temporal and spatial extent of the threats 

When is the impact likely to start?   

Current Threat Next 10 years > 10 years 
What is the spatial 

extent of the 
impact? 

• Habitat loss/barriers to habitat 
connectivity 

• Lack of access to water and foreshore 
for non-boat recreation 

• Conflict between river users 

• Reduced fish stocks 

• Loss of, or impacts to biodiversity 

• Restricted levels of boating 
infrastructure and facilities or reduced 
navigability 

Some management 
actions (planning/zoning 
considerations) to be 
implemented to minimise 
impacts to habitat 
loss/connectivity and 
biodiversity from climate 
change and sea level 
rise 

  

 

Exacerbation of risks 
due to added pressure 
from climate change 
and sea level rise 

Regional 

• Degraded estuarine water quality 

• Tidal inundation and coincident 
flooding damaging agricultural land, 
private property, public facilities and 
assets 

Some management 
actions (planning/zoning 
considerations) to be 
implemented to minimise 
impacts from tidal 
inundation and 
coincident flooding as a 
result of climate change 
and sea level rise 

Exacerbation of risks 
due to added pressure 
from climate change 
and sea level rise 

Estuary-wide 

• Bank erosion 

  

  

  

Exacerbation of risks 
due to added pressure 
from climate change 
and sea level rise 

Localised 

Source: Adapted from Marine Estate Management Authority (2015) 
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M2. PRIORITISATION OF BANK REHABILITATION SITES 

A list of priority bank rehabilitation sites was provided in the Tweed River Bank Erosion Management Plan 
(TSC, 2014). The erosion risk and rehabilitation priority of “High priority” sites as identified in the 2014 Plan 
were reassessed in May 2017 during detailed studies for this CMP as provided in Appendix I. 

The assessment identified areas of severe erosion risk along the river bank predominantly located between 
Bray Park Weir and Condong (i.e. Sites B, C, H2 (downstream end), and I1). The most critical high priority 
sites for stabilisation (N1 and N2) are located between Tumbulgum and Stotts Island due to their proximity to 
key public road infrastructure. Sites N1 and the upstream section of N2 would require stabilisation primarily 
using structural protection due to the narrow confines of the riparian area between the river and Tweed 
Valley Way (typically <7m), with a bioengineering design (incorporating rock toe/revetment and revegetation 
areas) possible in the downstream area of N2. The next most pressing high priority sites are H1 and 
downstream end of H2 (on the north bank, downstream of Murwillumbah), I2 (immediately downstream of 
Condong) and L2 (opposite Tumbulgum) due to their proximity road infrastructure and the prevalence of boat 
wake induced erosion on this straight. These sites should be stabilised using bioengineered designs where 
possible. High priority stabilisation sites of less urgency for bank stabilisation but a major priority for riparian 
revegetation are located upstream of Murwillumbah’s Commercial Road boat ramp (sites A, B, C and E) and 
are suitable for revegetation, preferably with the instigation of a no-towing zone upstream of Murwillumbah 
Bridge. In summary, areas identified at high priority for remediation of erosion risk are provided in Table 19 
below. 

All priority bank rehabilitation sites identified are located within Crown Waterway Reserve. Whilst in some 
cases the land affected is privately owned, the intention of prioritising and rehabilitating sites is for the 
improvement of estuary health and the protection of public assets as opposed to protecting private interests. 

In addition to the erosion hotspot assessment, it was also noted that there were a number of potentially 
severe erosion risk areas (coloured purple in Figure 50) that could be classified as high priority for 
rehabilitation that were not included a high priority sites in the Tweed River Bank Erosion Management Plan 
(TSC, 2014). These areas include the majority of the Rous estuary due to lack of riparian vegetation 
(particularly sections of bank in the upper 2 km of the Rous estuary within the study area (adjacent to grazing 
land and downstream of Kynumboon), significant sections of bank in the Murwillumbah area (both public and 
private ownership), sections of the north bank downstream of Condong, small sections of the southern bank 
upstream and downstream of Tumbulgum; the western side of Stotts Island, and on Dodds Island. 

Further detail on prioritisation of bank erosion sites is provided in Appendix I. While this CMP recommends 
rehabilitation of all sites identified in the 2014 Plan, funding should initially target areas mapped as the 
highest priority. 
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Table 19: High priority sites within the middle and upper estuary for bank stabilisation works 

Site Length Proposed stabilisation method % public/ private beneficiaries Land tenure 

A 750 m Revegetation 100% public, i.e. for the improvement of estuary 
health. 

Crown land (waterway) 

B 765 m Revegetation with some sections 
potentially requiring battering and 
installation of a rock toe 

100% public, i.e. for the improvement of estuary 
health. 

Road Reserve and Crown land (waterway) 

C 1,000 m Revegetation with some sections 
potentially requiring battering  

100% public, i.e. for the improvement of estuary 
health.  

Crown land (waterway) and small area of 
TSC Crown Land 

E 600 m Revegetation with some sections 
potentially requiring battering 

100% public, i.e. for the improvement of estuary 
health. 

Road Reserve 

H1 

~1,425 m 

Rock toe revetment and revegetation (i.e. 
a “bioengineered approach”) with 
potential for rock fillets in conjunction with 
toe armouring 

100% public, i.e. for the improvement of estuary 
health. 

Crown land (waterway) (private land 
affected) 

H2 100% public, i.e. for the improvement of estuary 
health. 

Crown land (waterway) (private land 
affected) 

I2 ~600 m Toe revetment and rock fillets combined 
with revegetation   

100% public, i.e. for the improvement of estuary 
health and protection of public road infrastructure. 

TSC Crown Land (Public Recreation 
Reserve) and Crown Land (waterway) 

L2 ~100 m Revegetation 100% public, i.e. for the improvement of estuary 
health and protection of public road infrastructure. 

Road Reserve  and Crown land 
(waterway) 

N1 

400 m Rock revetment or fillet combined with 
revegetation  

100% public, i.e. for the protection of public road 
infrastructure and improvement of estuary health. 

Road Reserve  and Crown land 
(waterway) 

N2 100% public, i.e. for the protection of public road 
infrastructure and improvement of estuary health. 

Road Reserve  and Crown land 
(waterway) 

Potentially high risk erosion 
areas 

~35,600 
m 

Further investigations required TBC TBC 

Total length of high 
priority sites (A to N2) 

5,640 m    
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Figure 50: Management priority of bank erosion hotspot areas in the middle and upper estuary, and the Rous estuary (Site A, B, C, E, H1&2, L2, N1&2 and 
potentially severe erosion areas) 
Source: Base layer mapping provided by TSC
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M3. PRIORITISATION OF PROTECTIVE INFRASTRUCTURE 
RESTORATION WORKS 

A preliminary inspection of the foreshore retaining, revetments, rock walls and other protective infrastructure 
in the lower estuary (downstream of Dodds Island) was completed in May 2017 to document the condition 
and obvious signs of deterioration of the structures. 

The assessment identified the priority areas for rock revetment restoration works, as specified in Table 20 
and shown on Figure 51 and including approximately: 

• 2 km of high priority areas displaying clear evidence of deterioration resulting in extensive erosion of 
rock revetments and estuary banks; and 

• 345 m of high -medium priority banks showing serious deterioration of the rock revetment and 
erosion risk. 

Table 20 High and high-medium priority sites within the lower estuary for protective infrastructure 
restoration works 

Site Length Priority % public/ private 
beneficiary 

Land tenure 

1a ~34m High 100% public Public (TSC) 

1b ~345 m High - medium 100% public Public (DI-Lands). Consultation with 
adjacent Private land owner may be 
required to access the land 

2a ~174 m High (Public safety risk due 
to footpath collapse). 

100% public Public (TSC and DI-Lands). TSC is 
the predominant land owner. 

5a ~198 m High 100% public Public (TSC) 

7a ~895 m High 100% public Public (DI-Lands) 

7c ~416 m High 100% public Public (TSC and DI-Lands). TSC is 
the predominant land owner. 

9a ~132 m High 100% public Public (TSC and DI-Lands). TSC is 
the predominant land owner. 

9b ~96 m High 100% public Public (TSC) 

10a ~79 m High  Public (TSC) 

All priority protective infrastructure restoration sites identified are located wholly within public land, the 
intention of restoration being to maintain and protect public assets (river training walls, roads, footpaths etc.) 
and to improve estuary health. 

Further detail on prioritisation of protective infrastructure restoration works in the lower estuary is provided in 
Appendix I. 
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Figure 51: Priority rating for restoration of protective infrastructure in the lower estuary of the Tweed 
River 
Source: Base layer mapping provided by TSC 
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M4. PRIORITISATION OF RIPARIAN RESTORATION WORKS 

An desktop inspection of riparian vegetation connectivity and an in-field inspection of riparian coverage and 
composition undertaken in July 2017 (Appendix J) as a component of the detailed studies for this CMP.  

The assessment identified that over 50% of the estuary’s banks were considered to be highly to very highly 
disturbed, primarily in the Rous estuary, and the upper and middle estuary functional zones, as identified in 
red and yellow in Figure 52 below. Prioritisation should be given to restoration of riparian vegetation in very 
highly and highly disturbed areas, and in conjunction with any bank rehabilitation works or being undertaken 
as a component of TSC’s Roads Program. In particular, large scale riparian restoration is recommended for 
areas 13 and 14 in the upper estuary, upstream of the Commercial Road Boat ramp (i.e. identified as the 
“Restoration Zone” in the Recreational Use Study (Appendix K)). The importance of this reach for riparian 
rehabilitation has underpinned it being identified as a “Restoration Zone” in the character zones component 
of the Recreational Use Strategy (Section 5.3.2). This reach of the upper estuary provides the only 
opportunity for riparian revegetation of a significant scale in the upper Tweed Estuary, and as such is a 
project that should be implemented and promoted as a flagship or icon initiative of the CMP implementation 
phase. 

The north bank (left bank) of the lower 4km of the Rous estuary (area 15 on Figure 52) is characterised as 
having “Good” riparian vegetation condition (low to moderately disturbed) and is considered a significant 
area of habitat within the middle, upper and Rous estuary areas which are otherwise characterised by 
moderately to very highly disturbed riparian zones. Prioritisation should be given to the protection of the 
habitat in the lower Rous estuary.  
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Figure 52: Overview of bank segments and level of disturbance of riparian vegetation within the Tweed River estuary 
Source: Base layer mapping provided by TSC 
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M5. PRIORITISATION OF SIGNIFICANT ESTUARINE VEGETATION 
AREAS AT RISK OF COASTAL SQUEEZE 

Mapping of sea level rise impacts to estuarine vegetation was undertaken (refer Appendix J) as a component 
of the detailed studies for this CMP. The assessment was undertaken based on intertidal estuarine 
vegetation types, topography, land use, land tenure, aerial photography and a 2080 tidal inundation scenario 
as modelled by BMT WBM (2019). The scenario adopted for this activity was the 2080 Mean High Water 
Springs (MWHS) upper tidal inundation scenario which represents frequent (fortnightly) inundation under an 
upper inundation scenario conservatively chosen to represent the largest foreseeable change in tidal 
inundation by 2080 (refer Appendix J). 

Substantial sections of estuarine vegetation are bordered by relatively low lying land classified as either 
residential or primary production, and/or are located on moderately steep banks structures bordered by 
roads. These barriers and constraints have the potential to impact landward migration of intertidal estuarine 
vegetation as a result of the modelled 2080 sea level rise scenario. 

Inundation areas, as mapped by BMT WBM (2019) were allocated a management priority classification 
(High, Moderate or Low) indicating the level of further investigation or human intervention and consultation 
required in order to minimise the potential impacts of sea level rise on intertidal estuarine vegetation 
migration at each location due to current anthropogenic barriers or land use constraints (Figure 53). The 
priority classifications take into account the maximum potential for expansion under conservative 2080 sea 
level rise scenario, as well as opportunities such as existing vegetation classification for environmental 
protection and conservation areas (e.g. CM SEPP Coastal wetland mapping), and the potential for 
intervention to minimise the impacts on migration due to current anthropogenic barriers or land use 
constraints.  

The assessment identified seven distinct areas as HIGH priority for further investigation or management due 
to their potential to be substantially impacted by sea level rise, anthropogenic barriers and land use 
constraints. These areas are summarised in Table 21. 
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Table 21 High priority areas for further investigation or management of vegetation migration - 2080 MHWS upper inundation sea level rise scenario 

Area ID Location and Site Description 2080 Sea-level Rise Impact 

Area 20 Privately owned primary production land (>150 
Ha approx.) at Tygalgah bordered by a flood 
levee with flood gates around much of the 
peninsula and road reserve on its northern side. 

Area 20 has a large area with potential for providing suitable estuarine vegetation migration habitat. This area will likely 
experience tidal inundation and impeded drainage causing impacts on agricultural productivity. Physical constraints to 
estuarine vegetation migration include the flood levees and flood gates. 

Area 19 Privately owned primary production land (>50 
Ha approx.) bordered by a road reserve on its 
southern edge. The land has some existing 
internal roads and drainage modifications. 

Area 19 has a large area with potential for providing suitable estuarine vegetation migration habitat. This area will likely 
experience tidal inundation and impeded drainage, causing impacts on agricultural productivity. This could provide an 
opportunity for migration of estuarine vegetation. Physical constraints to estuarine vegetation migration are limited in this 
area. This could enable unhindered estuarine vegetation migration to the low lying inland areas. 

Area 18 The land is predominantly privately owned and 
zoned Rural Landscape with an area zoned E 
Zone and a small area of community owned 
land. Significant areas of existing mangroves 
and Bushland conservation. Entirely mapped as 
CM SEPP Coastal wetlands. 

Area 18 has potential for providing suitable estuarine vegetation migration habitat. This area will likely experience tidal 
inundation and impeded drainage, causing impacts on agricultural productivity. This could provide an opportunity for 
migration of estuarine vegetation. 

Area 17 Privately owned area largely mapped as CM 
SEPP Coastal wetlands and zoned as E Zone 
and Primary Production. This area has a 
moderate area of existing mangroves. 

Area 17 has the most extensive areas of mapped mangroves in the upper parts of the estuary. It is low lying (0.5-1.0 
metres AHD) and will likely be periodically inundated in the 2080 sea level rise scenario. These areas present an 
opportunity for foreshore mangrove and saltmarsh migration. Internal physical barriers include a raised farm access road. 
Adjacent barriers (levee and floodgates) could prevent estuarine vegetation migration further southwards along the 
peninsula. 

Area 15 Tweed Broadwater - Predominantly private land 
zoned as Primary Production land with areas of 
E Zoning and small areas of Crown land (State 
managed). 

Significant existing mangroves and saltmarsh on 
north eastern foreshore. Extensively mapped as 
CM SEPP Coastal wetlands. 

Area 15 has extensive areas of mangrove with some saltmarsh on the north eastern edge. It is low lying (0.5-1.0 metres 
AHD) and will likely be periodically inundated in the 2080 sea level rise scenario. These areas present an opportunity for 
foreshore mangrove and saltmarsh migration. Barriers to migration include a levee, floodgates and a road between the 
areas populated by mangroves and the adjoining low lying areas to the west. Unmapped drainage modifications (eg. 
drains and levees) may also be present within the area however the area is likely to present a significant opportunity for 
migration of estuarine vegetation. 
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Area ID Location and Site Description 2080 Sea-level Rise Impact 

Area 12 Dodds Island - Mangrove areas on land zoned 
Primary production and small areas of E Zoning. 
Partially mapped as SEPP Coastal wetlands. 

This area is predominantly used for agricultural purposes. The 2080 sea level rise scenario will likely result in substantial 
migration of existing estuarine vegetation across the island. However landuse practices have the potential to create a 
‘coastal squeeze’ effect on saltmarsh and mangrove habitats. The 2080 scenario will likely result in substantial inundation 
of Dodds Island due to the majority of the island having an average elevation of~1 m (AHD) leaving most of the island 
periodically inundated. The majority of this land will become optimal habitat for estuarine vegetation unless impacted by 
surrounding agricultural practices or future land use practices.  

Area 8 Shallow Bay inlet channel - Area 8 is CM SEPP 
Coastal wetlands and E Zone. The area contains 
both saltmarsh and mangroves.   

Sea level rise will likely result in estuarine vegetation migration where banks are less steep. Of note the area has been 
previously disturbed through clearing activities. Mangroves currently only populate some areas but could migrate to a 
larger area within the CM SEPP area assisted by the 2080 sea level rise scenario.  
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Figure 53 Management priority areas and anthropogenic constraints for migration of significant estuarine 
vegetation in the Tweed River estuary 
Source: Base layer mapping provided by TSC
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M6. PRIORITISATION OF AREAS TO FOCUS WATER QUALITY 
IMPROVEMENTS 

Estuarine water quality compliance was measured against water quality objectives for the Tweed River 
(estuaries) (OEH, 2016) for aquatic ecosystem and human health (Appendix G). The Tweed River Flow and 
Water Quality Objectives provide well established direction for improved water quality sought by the 
community over many years (DPI Fisheries, 2019). Compliance was assessed for a key range of indicators 
against the objectives for aquatic ecosystem health (pH, dissolved oxygen, total suspended solids, total 
nitrogen, total phosphorus and Chlorophyll a) and human health (enterococci). 

The percentage compliance for each functional zone, i.e. the percentage of samples that achieved the 
guideline value over the measurement period (2012-2016) is shown in Figure 54. The highest compliance 
score, “A” applies to sites achieving over 76% compliance with the guideline values and makes allowance for 
variability in water quality with rainfall runoff, i.e. a percentage of samples will not meet guideline values, 
even in very natural systems. 

Results indicated that compliance was greatest in the lower estuary (i.e. an “A” score) and generally 
deteriorated with distance upstream. All sites in the middle and upper estuary received a “B” grade (i.e. 
between 66-75% overall compliance) with the exception of the site located adjacent to the village of 
Condong and the Condong Sugar Mill effluent discharge location. The lower Rous estuary received a “C” 
grade, deteriorating to a D grade (<50% compliance) at the upper most sites on the Rous estuary.  

Analysis of potential sources of water quality issues was undertaken by examining compliance in relation to 
adjacent and upstream catchment characteristics such as land use, vegetation coverage and potential point 
and non-point sources. Results indicated that management of: 

• nutrients and sediment loading to the estuary from diffuse source land management practices should 
be focussed on the upper catchment, the Rous estuary and the middle and upper estuary; 

• ASS and acid runoff should be focussed on the Rous estuary and the upper and middle estuary; 

• point source nutrient loading should be focussed on the Rous estuary (Murwillumbah WWTP) and 
middle estuary (Tumbulgum WWTP), and in the upper estuary (Condong Sugar Mill); and 

• faecal contamination should be undertaken catchment wide but focussed on the Rous estuary which 
is impacted during all flows.  

In summary, high priority areas for carrying out actions for the improvement of estuarine water quality 
compliance are the Rous estuary, the upper and middle estuary (as indicated by B-D scores in Figure 54) 
and the upper catchment. 
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Figure 54: Overall compliance scores at each estuarine water quality monitoring site in the Tweed River estuary 

Source: Base layer mapping provided by TSC  
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APPENDIX N. LINKS TO THE OBJECTS OF THE COASTAL MANAGEMENT 
ACT 2016 AND THE MARINE ESTATE MANAGEMENT ACT 2014    

This Appendix provides more information on the linkages between the CMP with the objects of the: 

•  Coastal Management Act 2016; and 

•  Marine Estate Management Act 2014.  
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The focus of this CMP is to achieve the 13 objects of the Coastal Management Act 2016 through the 
development of a long term management strategy. Table 22 identifies linkages between the locally specific 
objectives developed for the CMP (refer Section 0) with the objects of the Coastal Management Act 2016 
being: 

(a)  to protect and enhance natural coastal processes and coastal environmental values including natural 
character, scenic value, biological diversity and ecosystem integrity and resilience, and 

(b)  to support the social and cultural values of the coastal zone and maintain public access, amenity, use 
and safety, and 

(c)  to acknowledge Aboriginal peoples’ spiritual, social, customary and economic use of the coastal zone, 
and 

(d)  to recognise the coastal zone as a vital economic zone and to support sustainable coastal economies, 
and 

(e)  to facilitate ecologically sustainable development in the coastal zone and promote sustainable land use 
planning decision-making, and 

(f)  to mitigate current and future risks from coastal hazards, taking into account the effects of climate 
change, and 

(g)  to recognise that the local and regional scale effects of coastal processes, and the inherently ambulatory 
and dynamic nature of the shoreline, may result in the loss of coastal land to the sea (including estuaries and 
other arms of the sea), and to manage coastal use and development accordingly, and 

(h)  to promote integrated and co-ordinated coastal planning, management and reporting, and 

(i)  to encourage and promote plans and strategies to improve the resilience of coastal assets to the impacts 
of an uncertain climate future including impacts of extreme storm events, and 

(j)  to ensure co-ordination of the policies and activities of government and public authorities relating to the 
coastal zone and to facilitate the proper integration of their management activities, and 

(k)  to support public participation in coastal management and planning and greater public awareness, 
education and understanding of coastal processes and management actions, and 

(l)  to facilitate the identification of land in the coastal zone for acquisition by public or local authorities in 
order to promote the protection, enhancement, maintenance and restoration of the environment of the 
coastal zone, and 

(m)  to support the objects of the Marine Estate Management Act 2014.” 

Similarly, the Marine Estate Management Act 2014 provides several objects, as identified below, for which 
linkages with the locally specific objectives of this CMP are identified in Table 22: 

(a) to provide for the management of the marine estate of New South Wales consistent with the 
principles of ecologically sustainable development in a manner that: 

(i) promotes a biologically diverse, healthy and productive marine estate, and 

(ii) facilitates: 

1) economic opportunities for the people of New South Wales, including 
opportunities for regional communities, and 

2) the cultural, social and recreational use of the marine estate, an 

3) the maintenance of ecosystem integrity, and 
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4) the use of the marine estate for scientific research and education, 

(b) (b)  to promote the co-ordination of the exercise, by public authorities, of functions in relation to 
the marine estate, 

(c) (c)  to provide for the declaration and management of a comprehensive system of marine parks 
and aquatic reserves. 

2018-2028 Marine Estate Management Strategy (MEMA, 2018) details how the Marine Estate Management 
Authority will achieve the vision for the NSW Marine Estate over the next ten years. The Strategy recognises 
that effective coastal and marine management needs to be holistic, coordinated and evidence-based. The 
Strategy: 

• sets the policy directions for managing the marine estate as a single continuous system; 

• identifies management priorities based on the findings of the NSW marine estate threat and risk 
assessment; and 

• balances economic growth, use and conservation of the marine estate. 

The Strategy coordinates all aspects of marine estate management under one framework. This involves all 
relevant NSW Government agencies, integration with local government, industry, stakeholders and 
communities. The final Strategy will be released in 2018, supported by a detailed implementation plan and 
Marine Integrated Monitoring Program that will monitor the progress of the Strategy’s actions and address 
key knowledge gaps. 

Many of the Strategy initiatives and actions are relevant to the management of the Tweed River estuary and 
have been addressed during the development of this CMP as shown Table 22.
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Table 22: Alignment of the Locally Specific Coastal Management Values and Objectives with the Objects of the Coastal Management Act 2016 and the Marine Estate Management Act 2014 

Values of the CMP 
Study Area 

Locally Specific CMP Objectives Alignment with objects of the CM Act 2016 Alignment with objects of the MEM Act 2014 

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (a)(i) (a)(ii)1 (a)(ii)2 (a)(ii)3 (a)(ii)4 (b) (c) 

Environmental Values                     

Natural habitats and 
biodiversity 

Protect, restore and enhance natural habitats and their connectivity, including littoral rainforests, coastal 
wetlands, river banks, riparian vegetation and fish habitat. Improve the capacity of the estuary to 
withstand and recover from intense weather events and adapt to future increases in tidal inundation, by 
allowing for migration of fringing habitats with sea level rise. 

                  
 

 

Stable river banks Increase resilience of river banks to erosion. Stabilise eroding banks using techniques that increase 
habitat value and enhance amenity. Manage river bank erosion by bank rehabilitation and through 
encouraging compatible use of the waterway and riparian zone. 

                   
 

Water quality Improve water quality by reducing the inflow of nutrients, acid runoff, sediments, faecal contamination, 
and treated effluent. Achieve greater compliance with Tweed River Flow Objectives and Water Quality 
Objectives and ensure that river water is clean and safe, and can support abundant native aquatic life 
and safe recreational uses. 

                  
 

 

Social and Recreational Values                     

Public access to and 
use of the river and 
foreshore 

Improve public access to the river and foreshore for both land and water based activities. Provide and 
maintain a diverse range of user appropriate, well connected and easily accessed open space and 
facilities. Reduce user conflicts. 

                  
 

 

Coastal risk and 
adaption to climate 
change 

Identify coastal hazard risks and develop actions that increase the adaptive capacity of Council, the 
community and natural systems to the predicted impacts of climate change, including increased storm 
intensity and sea level rise.  

                   
 

Recreational fishing Improve recreational fishing opportunities by protecting fish habitat, improving fish passage and 
increasing water quality. Enhance foreshore fishing opportunities and promote sustainable fishing 
practices. 

                   
 

Scenic quality and 
amenity 

Protect and enhance the quality of views to and from waterways and foreshores through appropriate 
designs and measures to mitigate visual impacts of development and other uses.  

                    

Education, 
engagement and 
public opinion 

Increase engagement with the community and other stakeholders to improve understanding of the river 
ecosystem, its condition, and key threats and benefits associated with appropriate use of the waterways.                     

Aboriginal cultural 
heritage and practice 

Protect cultural sites and promote Aboriginal cultural values of the estuary through education and 
sustainable use of the estuary. 

                    

Commercial Values                     

Economic prosperity Protect and increase the economic prosperity and sustainability of industries supported by the estuary.                      

Agricultural 
productivity 

Encourage and promote sustainable agricultural activities and enhance productivity through education, 
adoption of best management practices and adaption to social, economic and environmental changes. 
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APPENDIX O. LINKS TO THE MARINE ESTATE THREAT AND RISK 
ASSESSMENT AND TO THE MARINE ESTATE MANAGEMENT STRATEGY  

This Appendix provides more information on the linkages between the CMP with the: 

•  Ranked Moderate and high priority threats to the Marine Estate as identified in the NSW Marine 
Estate Threat and Risk Assessment Report (BMT WBM, 2017); and 

•  The initiatives, objectives and actions of the 2018-2028 Marine Estate Management Strategy 
(MEMA, 2018).  
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Table 23 Consideration of MEMA TARA ranked moderate and high priority threats to estuaries State-wide 

MEMA TARA ranked moderate to high priority threats to estuaries State-wide 

Relevant key threat category in Tweed River estuary CMP (i.e. may be listed as a stressor against under key threats) 

Specific locations within the Tweed River 
estuary 
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Agricultural diffuse source runoff 
          Upper estuary; Rous River estuary; middle 

estuary (Tumbulgum); transition zone 
Urban stormwater discharge           Whole estuary 
Estuary entrance modifications + breakwaters           Lower estuary 
Clearing riparian and adjacent habitat including wetland drainage           Whole estuary 
Modified freshwater flows           Whole estuary; Bray Park Weir 
Recreation - boating and boating infrastructure           Whole estuary; Active Zone (Murwillumbah to 

Condong); and lower estuary 
Navigation & entrance management and modification, harbour maintenance etc.           Lower estuary 
Foreshore development           Whole estuary 
Sewage effluent and septic runoff           Rous River estuary (Murwillumbah WWTP); 

Middle estuary (Tumbulgum WWTP) 
Stock grazing of riparian and marine vegetation           Rous River estuary; upper estuary 
Climate Change 20 years           Whole estuary 
Four wheel driving           Tweed Broadwater saltmarsh; Alf Rush 

Memorial Drive;  wetlands on Leticia Spit 
Shipping - Large commercial vessels and associated port activities and industries (trade ships, 
cruise ships, etc.) N/A  

Commercial fishing - estuary general           Upstream of the lower estuary 
Oyster aquaculture N/A There is no oyster aquaculture within the Tweed River estuary. However, Oyster reefs and banks are discussed in 

“Habitat loss and barriers to habitat connectivity” 
 

Passive recreational use            
Beach nourishment and grooming            
Recreational fishing - shore-based line and trap fishing 

          
Whole estuary including recreational fishing 
havens of the lower estuary and enclosed 
waters of the Fingal Peninsula 

Recreational boat-based line and trap fishing           Whole estuary including recreational fishing 
havens of the lower estuary 

Deliberate introduction of plants and animals (e.g. foxes, bitou bush)           Whole estuary 
Pipelines, cables, trenching and boring            
Shipping -small commercial vessels (ferries, charter boats etc.) 

          Whole estuary other than the Rous River 
estuary 

Recreational fishing- hand gathering 
          

Whole estuary including recreational fishing 
havens of the lower estuary and enclosed 
waters of the Fingal Peninsula 

Whale and dolphin watching           Lower estuary 
Oil, gas, minerals, sand, aggregate, coal mining           Transition zone (commercial sand extraction) 
Commercial fishing – estuary prawn trawl N/A  
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Table 24 Linkages between the Tweed River Estuary CMP and relevant actions in the Marine Estate Management Strategy (MEMA 2018) 

Marine Estate Management Strategy 

Link to Tweed River Estuary CMP Management 
Initiative  

State-wide priority threats 
relevant to Tweed River 
Estuary 

Actions 

1. Improving water 
quality and reducing 
litter 

• Water pollution was identified 
as the number one threat to 
both the environmental assets 
and the social, cultural and 
economic benefits derived 
from the marine estate 

• Agricultural diffuse source 
runoff 

• Clearing riparian vegetation 
and adjacent habitat including 
wetland drainage 

• Stock grazing of riparian and 
marine vegetation 

• Urban stormwater discharge 
• Sewage effluent and septic 

runoff 
• Climate change (20 years) 
• Modified freshwater flows, 

hydrology, hydraulics and flow 
regimes 

• Water pollution including from 
litter, solid waste, marine 
debris and microplastics 

• Seafood contamination 
• Inadequate, inefficient 

regulation, and/ or over 
regulation (agencies) 

• Reduction in abundance of 
species and trophic levels 

• Habitat disturbance 
• Lack of community awareness 

of the marine estate and 
associated threats and 
benefits 

• Inadequate social and 
economic information 

•  

1.1 Improve water quality in agricultural and 
urban catchments using a pilot-based 
implementation of the Risk-based Framework. 

This CMP supports the ongoing adoption, implementation and 
consideration of relevant strategies, plans and frameworks for use in 
Council’s land use planning and assessment process (refer Action 
A2). 

1.2 Improve the management of diffuse-source 
water pollution [including stormwater] by: 

• clarifying NSW Government and local 
government roles and responsibilities 

• building capacity to implement the Risk-based 
framework 

• using mechanisms within existing policy, 
planning and legislative frameworks to improve 
outcomes 

• improving minimum requirements for industry 
standards and ensuring compliance with 
regulations and best-practice through social 
research, education campaigns and compliance 
programs. 

Section 5.3.3 of the CMP provides a Water Quality Improvement 
Strategy which aims to achieve the detailed local objectives developed 
for this CMP including achieving greater compliance with Tweed River 
Flow Objectives and Water Quality Objectives. 
Components of the Water Quality Improvement Strategy, as detailed 
in the Water Quality Assessment (Appendix G) and the Ecological 
Assessment (Appendix J) are recommended in the CMP. CMP actions 
relate to bank protection and rehabilitation (Action D – G), 
development controls, reduction in acid runoff, catchment nutrient 
inputs, sediment inputs and human health risk and improvements to 
wastewater and effluent management (Actions O to T). 
In particular, Action D1 is focused on improving landholder awareness 
and uptake of best management practice in regards to water quality. 

1.3 Facilitate and deliver on-ground activities that 
reduce diffuse-source water pollution through 
investigation and provision of funding programs 
and financial incentives. 

1.4 Implement a targeted marine litter campaign 
and establish a Marine Litter Working Group. 

Marine litter and debris is an identified threat to estuarine water 
quality, fish stocks and biodiversity as identified in Section 4 and 
discussed in Section L4.4.  

Action W2 and W3 involve determining mapping of, and periodic 
removal of plastic litter and marine debris from key locations in the 
estuary. 

1.5 Develop monitoring, reporting and 
performance indicators for water quality actions 
and fill key knowledge gaps. This action is 
integrated into the Monitoring Program. 

The Tweed River Estuary Health Monitoring and Reporting Program 
(Action C) includes the continuation or establishment of monitoring 
programs for water quality, bank condition, oyster banks and reefs, 
avifauna and dolphins to provide a good assessment of ecosystem 
health throughout the estuary, as well as development and annual 
release of an easy to understand estuary health report card.  

2 -  Delivering 
healthy coastal 
habitats with 
sustainable use and 
development 

• Dredging 
• Hydrological modifications 
• Modified freshwater flows 
• Foreshore development 
• Clearing of riparian vegetation 
• Beach nourishment and 

grooming 
• Four wheel driving 
• Governance 
• Lack of access 

 

2.1 Assess and manage cumulative and legacy 
impacts for estuary entrance modification and 
dredging by: 

• strategically dredging trained entrances to 
minimise the impact of interruptions to sand 
movement caused by entrance infrastructure and 
redeploying sand at erosion and sediment 
deprived locations 

• developing and incorporating practical design 
features that maximise marine habitat and 
recreational values into existing training walls 
during maintenance and upgrade works 

• auditing commercial dredging in estuaries. 

The Tweed River Entrance Sand Bypassing Project (TRESBP), 
managed by DoI – Crown Lands has been in operation since 2001 
and seeks to maintain the natural flow of sand northwards, whilst 
maintaining a navigable entrance channel (refer Appendix I). 
Continuation of longshore sand movement is provided through 
operation of the TRESBP and associated monitoring and maintenance 
programs. No additional management responses were identified 
regarding entrance management in this CMP.  

A significant discussion on historic and recent estuarine dredging is 
provided in Appendix I, summarised in Section 3.1.3 and Appendix L 
Section L8.2. 
Actions FF1 and FF2 recommend the consideration of preparing a 
local dredging strategy, and the review of review of TRESBP 
monitoring data respectively. 

2.2 Assess and manage cumulative and legacy 
impacts on foreshore development and land-use 
change in the coastal zone by: 

• reviewing and updating existing coastal design 
guidelines to promote best-practice designs in 
coastal urban environments. 

• implementing policy changes to enable 
adequate assessment of and response to the 
impact of existing infrastructure that modifies 
freshwater flows or drains wetlands when 
rezoning or when land-use change is considered 
to remediate the legacy impacts of older 
infrastructure. 

The Tweed DCP Section 3 contains development standards and other 
provisions in respect of floodplain management in Tweed Shire and 
relates to Tweed Local Environmental Plan which is the principal 
planning instrument governing development in the Shire. The Tweed 
LEP undergoes periodic review. 
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Marine Estate Management Strategy 

Link to Tweed River Estuary CMP Management 
Initiative  

State-wide priority threats 
relevant to Tweed River 
Estuary 

Actions 

2.3 -  Develop and implement a state-wide policy 
for the management of coastal Crown lands 
(including submerged lands) in collaboration with 
local government Coastal Management 
Programs in priority areas to: 

• develop estuary-wide strategies that reduce 
red tape and inform the assessment of 
foreshore structures strategies for private 
works spanning the intertidal foreshore (such 
as pontoons and boat ramps); 

• develop marine vegetation management 
plans that maximise resilience, accommodate 
sea level rise (see Initiative 3), address key 
threats (clearing and drainage, cattle grazing, 
four-wheel driving on saltmarsh), facilitate 
rehabilitation opportunities (see Initiative 1), 
and reduce red tape for low impact works 
(e.g. mangrove trimming for safety traffic 
sight-lines) 

• investigate estuary-wide bank protection 
options to inform the assessment of bank 
protection work proposals (including beach 
nourishment and grooming) and facilitate  
rehabilitation opportunities (see Initiative 1) 

• facilitate greater coordination between State 
and local government in the assessment of 
foreshore and intertidal zone development 
proposals 

• maximise State and local government 
responses for noncompliant development and 
activities. 

Tweed River Domestic Structures Strategy (DoI – Crown Lands et al., 
2008) has been adopted by Council and is the basis for the 
development of further strategies across the northern region under the 
MEMS. Refer Action A2:  Ensure the ongoing implementation of 
related Council management programs and strategies and support of 
related agency plans and strategies. 

The Ecological Assessment ( Appendix J) identifies priority areas for 
action with regards to the migration of estuarine vegetation with sea 
level rise with relevant sub-actions provided under Action K: “Plan for 
and facilitate the migration of significant riparian and estuarine 
vegetation with sea level rise”. 

Action G includes the development and implementation of a detailed 
Riparian Zone Management Plan for highly disturbed segments 
including in the upper catchment and on private land in the Rous 
River. Voluntary land management agreements with private land 
holders will be used to rehabilitate and maintain existing riparian 
vegetation on private land for environmental/conservation purposes, 
TSC will encourage private landholders to carry out riparian 
revegetation and rehabilitation projects on private land. 

The management of anthropogenic impacts on seagrass extent and 
conditions is addressed through sub-actions under Action J: Protect 
significant estuarine vegetation - improve condition and extent.  

TSC is currently addressing high priority erosion risks on public land 
as funding becomes available. Re-prioritised high and moderate 
priority areas for bank rehabilitation were identified in investigations 
undertaken for this CMP (Action F: Rehabilitate and maintain priority 
bank erosion sites). Specific actions also include engineering 
investigations and design for high and high-medium priority rock wall 
remediation sites; monitoring of erosion stabilisation techniques; 
support for MEMA reforms of the DA process for best practice river 
bank erosion stabilisation; and investigation of options for bank 
protection to accommodate wake-generating recreational activities in 
the proposed “Active Use Zone”. 

Action F5: Support MEMA reforms of DA process for best practice 
river bank erosion stabilisation. 

Action N: Improve habitat and visual impact outcomes for river bank 
erosion stabilisation works allowing for the establishment of riparian 
habitat. 

2.4 Re-establish resilient coastal floodplains and 
connectivity within coastal catchments by: 

• better aligning existing government policy and 
resourcing for floodplain and drainage 
management 

• providing fish passage at priority weir and road 
crossing barrier sites in coastal catchments. 

Several successful projects have been undertaken, and management 
procedures modified in the Tweed which have contributed to re-
establishing hydrological connectivity and mitigation of some of the 
more severe impacts that agricultural drainage once had on the 
Tweed River estuary. These have included the removal of obsolete 
structures (weirs), modification of floodgates and management 
practices, and the increased uptake of best practice management on 
farms. The continued restoration of natural drainage and 
reinstatement of tidal exchange, where appropriate, to assist in 
addressing habitat loss and further optimise the ecological value of the 
floodplain is proposed through Action H. 

Investigating the rehabilitation of former floodplain wetlands is a 
management action with the potential for maximising ecosystem 
benefits provided by the floodplain, whilst minimising the impact of 
agriculture on estuary ecosystems. Refer Action I. 

2.5 Undertake research and monitoring to 
address key knowledge gaps, such as 
techniques to minimise the impact of trained 
estuary entrances, and methods for determining 
marine vegetation resilience, and assess the 
effectiveness of the management actions within 
this initiative. This action is integrated into the 
Monitoring Program. 

Several detailed studies were undertaken in the development of this 
CMP to address knowledge gaps on Water Quality (Appendix G), 
Future Development (Appendix H), Coastal Hazards (Appendix I), 
Ecology (Appendix J), Recreational Use (Appendix K) and Tidal 
inundation (Appendix P). These detailed studies have been used to 
inform the continuation of existing monitoring parameters and the 
establishment of new monitoring programs (Action C). 
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Marine Estate Management Strategy 

Link to Tweed River Estuary CMP Management 
Initiative  

State-wide priority threats 
relevant to Tweed River 
Estuary 

Actions 

3. Planning for a 
changing climate 

• Sea level rise on saltmarsh, 
mangroves, beaches and 
mudflats, rocky shores and 
species and communities 
protected under the FM Act 
and BC Act 

• Ocean acidification on all 
environmental assets 

• Altered storm and cyclone 
activity on water, saltmarsh, 
seagrass, reefs, and species 
and communities protected 
under the FM Act and BC Act 

• Climate change and sea 
temperature rise on all 
environmental assets 

• Environmental climate change 
stressors (20 years) on public 
participation in the marine 
estate; food ad business 
viability; and spiritual 
connectivity. 

•  

3.1 Enhance mapping of estuarine communities 
(such as saltmarsh and mangroves) to identify 
those communities most at threat from sea level 
rise under expected climate change scenarios 
and use this  information to model areas of land 
suitable for retreat and those that should be 
prioritised for protection. Apply this information in 
decision making. 

The CMP Identifies coastal hazard risks and develops actions that 
increase the adaptive capacity of Council, the community and natural 
systems to the predicted impacts of climate change, including 
increased storm intensity and sea level rise. Improving the capacity of 
the estuary to withstand and recover from intense weather events and 
adapt to future increases in tidal inundation, by allowing for migration 
of fringing habitats with sea level rise is a key objective of the CMP. 

A detailed localised tidal inundation assessment is provided at 
Appendix P with relevant actions regarding vulnerability assessments 
and development of adaptive strategies provided in Actions U1-U8.  

The impacts of climate change and sea level rise on ecosystems was 
investigated in the Ecological Assessment (Appendix J) and included 
in the Risk Assessment (Appendix M) along with impacts from of sea 
level rise and tidal inundation on Aboriginal cultural heritage (sites and 
places of significance. 

Relevant actions:  

Action B3: RE raising the profile of Aboriginal cultural heritage 
significance of the Tweed Shire.  

Action G1 - Riparian zone management planning.  

Action H3 - Cost-benefit analysis and feasibility studies of alternative 
land use options including restoration of natural drainage, 
reinstatement of tidal exchange, rehabilitation of former wetland and 
backswamp areas, and accommodating landward retreat of estuarine 
vegetation communities. 

Action K – Facilitating the migration of significant riparian and 
estuarine vegetation with sea level rise. 

Action L – Supporting the conservation and recovery of shellfish 
ecosystems. 

Action U1 – U8 involving a variety of actions to increase resilience of 
land, assets and people to impacts of sea level rise and increased 
tidal inundation such as vulnerability assessment, development of long 
term adaptation strategies, consideration of inclusion of a CVA, and 
communication strategies RE sea level rise and tidal inundation. 

3.3 Build the knowledge and capacity of coastal 
and marine managers and the community to 
increase resilience to climate change in the 
marine estate through strategic adaptation 
planning and management. 

3.4 Investigate the impacts of climate change on 
Aboriginal cultural heritage values in the marine 
estate, and implement strategies to reduce or 
adapt to this risk. This action is linked to Initiative 
4. 

4. Protecting the 
Aboriginal cultural 
values of the marine 
estate 

• Resource-use conflict 
• Environmental degradation 

from water pollution, habitat 
disturbance, pests and 
disease or climate change  

• Governance of the marine 
estate and critical knowledge 
gaps 

• Public safety from 
contaminated shellfish 

• Lack of access availability 

4.1 Work with Aboriginal communities to 
evaluate current arrangements for Aboriginal 
involvement in Sea Country management and 
decision-making and establish and implement a 
framework to ensure the involvement of 
Aboriginal people is effective and appropriate 

Tweed Council acknowledges and respects the Tweed Aboriginal 
community’s right to speak for its country and to care for its traditional 
country in accordance with its laws, customs and traditions and 
welcomes the Aboriginal people’s contribution to protecting, 
strengthening and enriching the heritage of all Australians within the 
wider community. A key objective of the CMP (refer Section 1.7) is to 
“Protect cultural sites and promote Aboriginal cultural values of the 
estuary through education and sustainable use of the estuary”. 
Feedback during the consultation process identified that the Aboriginal 
people are avid users of the estuary and the Aboriginal community 
wants to have a voice in rehabilitation projects, take ownership of 
actions and be involved in implementation of the CMP including on-
ground actions, and this is reflected through management actions B2 
and B3 to works with Aboriginal community representatives to ensure 
their values are prioritised and to raise the profile of Aboriginal cultural 
heritage in the estuary. 

 

4.2 Work with Aboriginal communities to identify 
the cultural values of Sea Country to improve the 
incorporation of values into decision-making on 
the marine estate 

4.3 Implement an integrated Aboriginal 
engagement model to increase Aboriginal 
participation in Sea Country management, 
planning and monitoring through employment 
and training of Aboriginal people at a regional 
and local level. 

4.4 Explore and assist Aboriginal communities to 
implement opportunities for economic 
development in the NSW marine estate and 
improved representation of Aboriginal cultural 
values in NSW marine parks. 

4.5 Integrate research and monitoring into the 
Monitoring Program to address key knowledge 
gaps and to assess management effectiveness 
in reducing threats and risks to Aboriginal 
cultural heritage. 
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Marine Estate Management Strategy 

Link to Tweed River Estuary CMP Management 
Initiative  

State-wide priority threats 
relevant to Tweed River 
Estuary 

Actions 

5. Reducing impacts 
on threatened and 
protected species 

• Climate change 
• Estuary entrance 

modifications 
• Point discharges,  
• Introduction of animals and 

plants,  
• Agricultural diffuse-source 

runoff 
• Clearing riparian and adjacent 

habitat including wetland 
drainage 

• Foreshore development 
• Urban stormwater discharge 
• Modified freshwater flows 
• Passive recreational use – 

swimming, surfing, walking 
and dog walking. 

• Four wheel driving 
• Charter activities – whale and 

dolphin watching 
• Boating and boating 

infrastructure 
• Small commercial vessels 

(e.g. ferries, charter boats) 
• Habitat disturbance 
• Wildlife disturbance and 

impacts on species 

5.3 Improve the awareness of threats to 
threatened and protected species and 
compliance with regulations to reduce impacts 
through education campaigns, social research 
(see Initiative 8) and increased compliance. 

Education campaigns or opportunities associated with shellfish 
ecosystems, faecal contamination, threatened species, nature based 
recreational opportunities, boating impacts (especially to seagrasses 
and high tide roosts), aboriginal cultural heritage and values, sea level 
rise impacts, and commercial fishing impacts and benefits are 
recommended within or supported through Actions B1, B3, B4, E1, E2, 
J1, L1, M2, T2, U7, V1, BB1 and CC1. 

5.4 Improve reporting and data sharing on 
protected species threats to support evidence-
based decision-making, including linking and 
enhancing existing databases, raising awareness 
of reporting pathways, actively analysing and 
communicating data more regularly, and 
integrating research and data into the Monitoring 
Program. 

Monitoring of oyster banks and reefs, avifauna, raptors and dolphins is 
a component of the Estuary Health Monitoring and Reporting Program 
(Action C) and will be disseminated in an annual estuary health report 
card. 

5.6 Understand and reduce impacts of 
threatened and protected species habitat 
modification through mapping of key habitat 
areas, embedding rehabilitation and 
conservations actions in planning processes, and 
collaborating with land owners and the 
community to protect species and habitats. 

Detailed information is provided in the Ecological Assessment 
(Appendix J) and summarised in Appendix L (L1, L4 and L7) with 
relevant actions as follows:  

Action C – including regular mapping and reporting program for oyster 
banks and reefs.  

Actions F and G - bank restoration and rehabilitation of riparian 
vegetation (i.e. provision of shade and in-water habitat structures. 

Action J: preventing physical damage to seagrass, raising awareness 
of the physical damage to seagrass from boating activities, and 
improved management of sensitive wetland areas of Letitia Spit.  

Action K: planning for and facilitating the migration of estuarine 
vegetation with sea level rise. 

5.7 Develop and implement research programs 
to address key knowledge gaps associated with 
cumulative threats to threatened and protected 
species and the effectiveness of management 
interventions. This action will be integrated into 
Modified freshwater flows the Monitoring 
Program 

Action C - including regular mapping and reporting program for several 
threatened and protected species including continued support of 
dolphin population monitoring.  

 

6. Ensuring 
sustainable fishing 
and aquaculture 

• Estuary general fishery 
impacts on fish assemblages 

• Shore and boat-based line 
and trap fishing (estuaries and 
offshore) impacts on fish 
assemblages 

• Boat-based line and trap 
fishing (offshore) impacts on 
species and protected 
communities  

• Hand gathering (coast) 
impacts on fish assemblages 

• Oyster aquaculture 

6.1 Introduce harvest strategies and evaluate 
ecological risk in partnership with stakeholders 
and shareholders to address the priority threats 
associated with the reduction in abundance of 
fish species and trophic levels 

Management of the commercial and recreational fisheries in the 
Tweed River estuary is governed and regulated by DPI Fisheries. TSC 
will collaborate with DPI Fisheries on an education/engagement 
program to improve community understanding of commercial fishing 
impacts and benefits, and the science-based management of the 
industry (Action CC1). 

There are no aquaculture leases in the CMP study area. 
6.2 Conduct an environmental assessment of 
recreational fishing, periodically review current 
rules, and take action to improve fish stocks and 
to address threats associated with harvest, 
bycatch and illegal sale of fish 

• Resource use conflict 
• Environmental  
• Governance 
• Critical knowledge gaps 
• Lack of access 

 

 

6.7 Partner with fishing and aquaculture sectors 
to deliver information and training to fishers in 
NSW to improve self-compliance and sustainable 
fishing practices, and develop economic 
opportunities 

6.8 Work with fishing sectors and tourism 
authorities to investigate and implement 
opportunities to promote fishing and NSW wild 
caught seafood and build social licence. 

7. Enabling safe 
and sustainable 
boating 

• Boating and boating 
infrastructure – affects water, 
seagrass, beaches and 
mudflats, shallow soft 
sediment and species and 
communities protected under 
the FMA and BCA  

• Small commercial vessels 
(e.g. ferries, charter boats,  
commercial fishing, whale 
watching) on species 
protected under the BCA 

7.1 Reduce the threats to seagrass from vessels 
through improved regulation, administration, 
education, new mooring technologies and 
delivery mechanisms. 

Relevant actions include: 

-  the delivery of an Annual Estuary Health Report Card (Action 
C) 

- education project to reduce boating impacts on seagrass 
beds (Action J1) 

- prevention of vehicle access and boat launching in 
susceptible areas (Action J2) 

- ensuring design of beach creation and beach nourishment 
projects consider impacts to seagrass beds including 
grainsize suitability and slope of placement to reduce impacts 
from slumping (Actions Z1 and Z2) 

In addition, the Recreational Use Strategy (Appendix K) will be used to 
guide Council and other relevant agencies in planning for future 
recreational use of the estuary. The Strategy aims to provide for the 
various recreational activities that are valued by users of the estuary, 
address conflicts between users and minimise impacts on 
environmental, cultural and amenity values. The Strategy includes 
constraints on access to the waterway and impacts such as estuarine 
vegetation damage. 
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Marine Estate Management Strategy 

Link to Tweed River Estuary CMP Management 
Initiative  

State-wide priority threats 
relevant to Tweed River 
Estuary 

Actions 

7.2 Establish a framework to manage increased 
mooring demand through the Moorings Review 
program. 

TSC will continue to liaise with DoI – Crown Lands regarding the 
upgrade and expansion of Tweed Port in line with Council and 
community requirements (Action DD). Specific actions are also 
recommended for the maintenance and improvement of infrastructure 
and facilities (Action EE). 

7.4 Partner with industry to investigate a pilot 
program at marinas in NSW to design and install 
sump drain runoff handling systems with 
sediment traps. 

7.5 Improve awareness of threats to threatened 
and protected species, and compliance with 
regulations, through data sharing, education, 
social research and compliance planning to 
reduce impacts of boating. This links to actions in 
Initiatives 5, 8 and 9. 

Refer response to MEM Strategy Actions 5.3 and 7.1. 

• A Lack of access 
• Governance 

7.7 Continue improving environmentally 
sustainable boating and resolve conflicting uses 
and waterway access to the marine estate 
through the NSW Boating Now Program. 

The CMP aims to reduce conflict between river users and deliver 
infrastructure through: 

• Recommendation of a character zone approach for boating 
restrictions to RMS (Action E1); 

• Provision of adequate access and infrastructure and through 
sufficient separation of incompatible uses (Action AA); and 

• Continuing to work with RMS to improve compliance with, and 
policing of boating rules, and recommend towing restrictions in 
conservation and restoration character zones (Action BB). 

7.8 Deliver waterways infrastructure in 
accordance with the Maritime Safety Plan to 
enhance social, cultural and economic benefits 
through an interagency approach (also see 
Initiative 8). 

8. Enhancing social, 
cultural and 
economic benefits 

• Governance of the marine 
estate 

• Critical knowledge gaps 
• Lack of access availability 
• Resource-use conflict 

8.1 Increase stakeholder and community 
awareness of marine estate values, 
management arrangements and promote safe 
and ecologically sustainable use of the marine 
estate by:  

• building on existing school and community 
education programs to encourage environmental 
stewardship, enhance self-compliance and 
promote physical and mental health benefits 
associated with nature  

• developing and promoting best practice 
guidance / codes of practice to reduce resource 
use conflicts (also see action 8.4)  

• developing online information resources and 
expansion of digital technologies. 

Refer response to MEM Strategy Action 1.2, 5.3 and 7.7. 

8.3 Establish and deliver the Marine Integrated 
Monitoring Programs social, cultural and 
economic components, to:  

• develop a shared understanding of the NSW 
community’s attitudes, values, perceptions, 
experiences, knowledge, aspirations, patterns of 
use to support evidence-based decision-making 
and adaptive management  

• communicate data / results publicly through 
appropriate information portals. 

Refer response to MEM Strategy Action 1.5. 

8.4 Develop a baseline of current and future use 
of the marine estate, initially at a pilot scale, to 
support effective management, address resource 
use conflicts and access to the marine estate by:  

• carrying out a comprehensive analysis of 
human use activities, supporting infrastructure 
and facilities, activity trends, management issues 
• spatially mapping on a public facing digital 
platform  

• identifying hotspots and developing specific 
management responses to address issues in 
partnership with agencies and stakeholders 

• linking outcomes to education and awareness 
programs to promote best practice (also see 
action 8.1). 

The Recreational Use Strategy (Appendix K) will be used to guide 
Council and other relevant agencies in planning for future recreational 
use of the estuary. The Strategy aims to provide for the various 
recreational activities that are valued by users of the estuary, address 
conflicts between users and minimise impacts on environmental, 
cultural and amenity values. The Strategy includes constraints on 
access to the waterway and impacts such as estuarine vegetation 
damage. 
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Marine Estate Management Strategy 

Link to Tweed River Estuary CMP Management 
Initiative  

State-wide priority threats 
relevant to Tweed River 
Estuary 

Actions 

9. Delivering 
effective 
governance 

• Governance of the marine 
estate 

9.1 Improved co-ordination and integration 
across all levels of government (including cross-
border and the land–sea interface) by developing 
a governance framework piloted at a catchment 
scale (see Initiative 1) to:  

• identify overlapping jurisdictional boundaries  

• clarify roles and responsibilities  

• align policies and programs  

• Identify opportunities for: 

- data management and sharing  

- research, monitoring and mapping  

- compliance and reporting  

- communication and engagement. 

This CMP aims to improve coordination and integration across state 
and local government as relevant to the management of the Tweed 
River estuary and includes: 

•  identification of roles and responsibilities (Section 1.8; and within 
each action in the Action Plan);  

• alignment of policy and programs (Section 1.8.3, Section 5.4 and 
Actions A2 and A3);  

• actions related to research, monitoring and mapping (Actions A4, 
C3-C6; L2; U8; W2; FF1 and FF2); 

• actions related to communication and education (Actions B1, B3, 
B4, E1, E2, E3, I2, J1, L1, M2, T2, U7,  W1, BB1, and CC1); and 

• actions related to compliance, enforcement and reporting (Actions 
C7; E1; O1; P6; Z1 and Z2) 

9.2 Increased stakeholder and community 
participation by building capacity and awareness 
of coastal and marine management, piloted at a 
catchment scale (see Initiative 1) and locally via 
marine park management planning pilots. 

Achievement of the management plan objectives is reliant on 
stakeholder and community understanding and effective involvement 
in the management process. Specific actions include (Action B):  

• Development of a Stakeholder Engagement Strategy to guide 
education, engagement and consultation activities and to 
coordinate relevant educational/engagement sub-actions in this 
CMP;  

• Work with representatives of the Aboriginal community and OEH to 
raise the profile of the Aboriginal cultural heritage significance of 
the Tweed Shire including history, values and cultural practices 
associated with the estuary, both historic and ongoing; and  

• Provide additional nature based educational opportunities 
including signage and information. 

9.4 Improve co-ordination and effectiveness of 
compliance across government by:  

• investigating tools to support proactive 
compliance by users through use of new 
technologies and education programs (see 
Initiative 8)  

• collaborate across multiple government 
agencies to co-ordinate enforcement, education 
and data sharing. 

Refer response to MEM Strategy Action 9.1. 
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APPENDIX P. TWEED ESTUARY TIDAL INUNDATION ASSESSMENT AND 
MAPPING 

This Appendix is a stand-alone document: 

BMT WBM (2019) Tweed Estuary Tidal Inundation Assessment and Mapping  
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APPENDIX Q. SUMMARY OF SUBMISSIONS RECEIVED DURING PUBLIC 
CONSULTATION OF THE DRAFT CMP  

This Appendix will provide details of public and agency submissions received during the public exhibition 
phase of the CMP, and will include a description on how submissions have been addressed in the final CMP 
document.   
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Submissions Report – Public Exhibition of Draft CMP 

TO BE COMPLETED FOLLOWING THE PUBLIC EXHIBITION PERIOD 
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