
 

 

 
 
 
 
 
Merimbula Lake Sustainability 
Assessment and Management Strategy 
 

 
 
 
 
 
 
November 2009 

 



Coastal Lake Management Strategy – Merimbula Lake 
 

NSW Department of Environment, Climate Change and Water 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This document has been prepared by Dr Philip Haines and Verity Rollason, BMT WBM Pty 
Ltd, Environmental Consultants and the NSW Department of Environment, Climate Change 
and Water. 
 
 
 
 
 
 
 
 
 
 
 
 

Acknowledgments 

The authors of this report would like to thank the many 
government agency, council and community representatives 
who participated in workshops and discussions. These 
insights improved our understanding of the environment of 
Merimbula Lake and its catchment and the challenges in 
achieving sustainable use of its resources.  
 
 
 

A part of BMT in Energy and Environment



 

NSW Department of Environment, Climate Change and Water i 

Contents 
Page 

Executive Summary ..............................................................................................................vii 

1. Introduction ................................................................................................................. 1 
1.1 Coastal Lakes Strategy .................................................................................... 1 
1.2 Statement of Intent for the Coastal Lakes of NSW .......................................... 2 
1.3 Interdepartmental Steering Committee ............................................................ 2 
1.4 Sustainability Assessment and Management Strategy .................................... 2 

1.4.1 Coastal Lakes Assessment and Management Tool.............................. 3 
1.5 Recommendations ........................................................................................... 3 

2. Merimbula Lake and Catchment ................................................................................. 6 
2.1 Introduction ...................................................................................................... 6 
2.2 Biophysical Attributes....................................................................................... 6 

2.2.1 Hydrodynamics and morphology .......................................................... 6 
2.2.2 Entrance Conditions............................................................................ 11 
2.2.3 Water Quality ...................................................................................... 11 
2.2.4 Biology ................................................................................................ 15 
2.2.5 Soils Landscapes................................................................................ 19 

2.3 Social Attributes ............................................................................................. 20 
2.3.1 Urban Community ............................................................................... 20 
2.3.2 Cultural Heritage ................................................................................. 20 
2.3.3 Recreation........................................................................................... 21 

2.4 Economic Attributes ....................................................................................... 22 

3. Existing Policy and Planning Frameworks ................................................................ 25 
3.1 State and Regional Policy and planning ........................................................ 25 

3.1.1 NSW Coastal Policy 1997................................................................... 25 
3.1.2 NSW Sea Level Rise Policy Statement .............................................. 26 
3.1.3 South Coast Regional Strategy........................................................... 26 
3.1.4 Southern Rivers Catchment Action Plan............................................. 31 
3.1.5 NSW Natural Resources Commission Standards and Targets .......... 33 

3.2 Other Documents Guiding State and Regional Planning and Management of 
Coastal Lakes ................................................................................................ 34 
3.2.1 Healthy Rivers Commission Coastal Lakes Strategy.......................... 34 
3.2.2 Coastal Lakes Management: Strategies for a Sustainable Future...... 36 

3.3 Local Planning Frameworks........................................................................... 37 
3.3.1 Merimbula Lake and Back Lake Estuary Management Plan .............. 37 



 

NSW Department of Environment, Climate Change and Water ii 

3.3.2 South East Forests National Park and Egan Peaks Nature Reserve 
Plan of Management........................................................................... 41 

3.3.3 Yurammie State Forest ....................................................................... 42 
3.3.4 Bega Valley Local Environment Plan.................................................. 43 
3.3.5 Merimbula District Structure Report.................................................... 46 

4. Sustainability Assessment for Merimbula Lake......................................................... 48 
4.1 What is Sustainability? ................................................................................... 48 
4.2 Sustainability Classification Schemes............................................................ 49 

4.2.1 Healthy Rivers Commission Classification.......................................... 49 
4.2.2 Morphometry-based Classification...................................................... 51 
4.2.3 Vulnerability Assessment.................................................................... 51 
4.2.4 Susceptibility to Nutrient Loading........................................................ 52 

4.3 Sustainability Modelling.................................................................................. 52 
4.3.1 Coastal Lakes Assessment and Management (CLAM) Tool .............. 52 

4.4 CLAM tool Results ......................................................................................... 54 
4.5 Issues Identified in Relevant Planning Documents ........................................ 59 
4.6 Issues for Sustainability ................................................................................. 60 

4.6.1 Biological Health and Diversity ........................................................... 60 
4.6.2 Catchment Inputs................................................................................ 61 
4.6.3 Human Demands on the Lake and Catchment................................... 62 
4.6.4 Climate change ................................................................................... 64 

4.7 Human Activities that Cause Issues and Threaten Sustainability .................. 65 
4.8 Key Information Gaps .................................................................................... 67 

4.8.1 Ecosystem mapping............................................................................ 67 
4.8.2 Estuarine Ecosystem Health Monitoring ............................................. 68 
4.8.3 Community Knowledge ....................................................................... 69 

5. Management Strategy............................................................................................... 70 
5.1 Strategy Aim and Objective............................................................................ 70 
5.2 Strategy Framework....................................................................................... 70 
5.3 Management Areas........................................................................................ 71 

5.3.1 National Park and Forest .................................................................... 72 
5.3.2 Environmental Protection and Habitat Corridor Land ......................... 72 
5.3.3 Foreshores.......................................................................................... 73 
5.3.4 Rural land............................................................................................ 73 
5.3.5 Urban land .......................................................................................... 73 
5.3.6 Lake .................................................................................................... 74 

5.4 Management Actions ..................................................................................... 74 
5.4.1 Biodiversity and Ecosystem Health Management Actions.................. 75 
5.4.2 Catchment Inputs Management Actions ............................................. 79 



 

NSW Department of Environment, Climate Change and Water iii 

5.4.3 Amenity Management Actions ............................................................ 81 
5.4.4 Education Management Actions ......................................................... 82 
5.4.5 Cultural Management Actions............................................................. 83 
5.4.6 Monitoring Management Actions ........................................................ 83 

5.5 Future Development Controls ...................................................................... 102 
5.5.1 Permissibility of Development........................................................... 102 
5.5.2 Conditions for Future Development .................................................. 104 

5.6 Implementation Responsibilities................................................................... 112 
5.6.1 Bega Valley Shire Council ................................................................ 113 
5.6.2 Department of Environment, Climate Change and Water................. 114 
5.6.3 Industry and Investment NSW .......................................................... 114 
5.6.4 Department of Planning .................................................................... 115 
5.6.5 Maritime Authority ............................................................................. 115 
5.6.6 Department of Lands ........................................................................ 115 
5.6.7 Southern Rivers Catchment Management Authority......................... 115 
5.6.8 Local landholders.............................................................................. 115 
5.6.9 Developers........................................................................................ 116 
5.6.10 Community Environmental Groups ................................................... 116 
5.6.11 Aboriginal Communities .................................................................... 116 

5.7 Monitoring and Evaluation............................................................................ 116 
5.8 Reviews and Amendments .......................................................................... 117 

6. References.............................................................................................................. 118 

Appendix A: CLAM Tool Details ......................................................................................... 122 

Appendix B: CLAM Tool Results Summary........................................................................ 125 

 



 

NSW Department of Environment, Climate Change and Water iv 

Figures 
Page 

Figure 1. Structure of Sustainability Assessment and Management Strategy ....................... 5 
Figure 2. Merimbula Lake and Catchment Locality Map ........................................................ 8 
Figure 3 Milligandi & Boggy Creek Catchment Rehabilitation Plan (DLWC, 2002)................ 9 
Figure 4. Tidal flushing times (days) for Merimbula Lake under different entrance conditions 

(DNR, 2006c) ............................................................................................................ 10 
Figure 5. Nutrient Exports for Merimbula and Back Lagoon. ............................................... 13 
Figure 6. Licensed discharges of nitrogen and phosphorus, Merimbula-Pambula STP, 2000–

01 to 2003–04. Data source: BVSC 2004 ................................................................. 14 
Figure 7. SEPP14 Wetlands within Merimbula Lake and Catchment .................................. 17 
Figure 8. Macrophyte mapping of Merimbula Lake (Source: Williams et al. 2006) .............. 18 
Figure 9. Aboriginal Cultural Landscapes, Bega Valley (Source: Andrews et al. 2006)....... 21 
Figure 10 Location of priority oyster leases in Merimbula Lake (DPI, 2006).................. 24 
Figure 11. Urban developments proposed on land adjacent to Merimbula Lake (Data Source: 

DP, 2006) .................................................................................................................. 31 
Figure 12. HRC Management Framework for ‘Healthy Modified Conditions’ Coastal Lakes35 
Figure 13. Current LEP Landuse Zonings............................................................................ 47 
Figure 14. Sustainability Interests / Considerations for ICOLLs (Haines 2006b) ................. 48 
Figure 15. Map of scenarios within the Merimbula Lake CLAM tool (ANU 2006). ............... 55 
Figure 16. Contextual Framework for Merimbula Lake Management Strategy.................... 71 
Figure 17. Merimbula Lake Management Areas (air photo c. 1999) .................................... 72 
Figure 18. Suggested areas to be targeted for habitat rehabilitation ................................... 77 
Figure 19. Example screenshots from the Merimbula Lake CLAM. ................................... 123 
Figure 20. Example Bayesian Decision Network for Merimbula Lake................................ 124 
 



 

NSW Department of Environment, Climate Change and Water v 

Tables 
Page 

Table 1. Water Quality Data for Merimbula Lake (Data Source: WBM 2005) ...................... 12 
Table 2. Unlicensed discharges from Merimbula–Pambula STP between 2000–01 to 2003–

04. Data source: BVSC (2004).................................................................................. 14 
Table 3. Tourism and Recreational Value of Merimbula Lake and Catchment (Gillespie 

Economics 2006) ...................................................................................................... 23 
Table 4. Producer Surplus of Traditional Industries in Merimbula Lake and Catchment. .... 24 
Table 5. Estuarine Habitat Conservation Actions from EMP................................................ 37 
Table 6. Water Quality Actions from EMP............................................................................ 38 
Table 7. Erosion / Sedimentation Actions from EMP ........................................................... 38 
Table 8. Waterway Access Actions from EMP ..................................................................... 39 
Table 9. Visual Amenity Actions from EMP.......................................................................... 39 
Table 10. Foreshore Erosion Actions from EMP .................................................................. 40 
Table 11. Acquaculture Actions from EMP........................................................................... 40 
Table 12. Entrance Conditions Actions from EMP ............................................................... 40 
Table 13. Community Involvement and Support Actions from EMP .................................... 41 
Table 14. LEP Standard Instrument landuse zonings (NSW Government, 2006) ............... 45 
Table 15. Coastal lake classification and management orientations (from HRC, 2002) ...... 49 
Table 16. Methodology for development of the CLAM tool (from DNR, 2006a)................... 53 
Table 17. Scenario Options in Merimbula Lake CLAM tool.................................................. 54 
Table 18. Issues identified in planning documents relating to Merimbula Lake ................... 59 
Table 19. Relationship between human activities and issues for Merimbula Lake .............. 65 
Table 20. Existing and Future Risks associated with Human Activities in Merimbula Lake. 66 
Table 21. Relationship between Operational Plans, Management Issues and Information 

Gaps.......................................................................................................................... 75 
Table 22. Riparian Habitat Rehabilitation Operational Plan ................................................. 84 
Table 23 .Terrestrial Habitat Rehabilitation Operational Plan .............................................. 85 
Table 24. Bushland Management Operational Plan............................................................. 86 
Table 25. Aquatic Habitat Rehabilitation Operational Plan .................................................. 87 
Table 26. Water Extraction Operational Plan ....................................................................... 88 
Table 27. On-site Sewage Management Operational Plan .................................................. 89 
Table 28. Farm Management Operational Plan ................................................................... 90 
Table 29. Unsealed Roads, Tracks and Cleared Land Runoff Operational Plan ................. 91 
Table 30. Urban Stormwater Operational Plan .................................................................... 92 
Table 31. Sewer Overflows Operational Plan ...................................................................... 93 
Table 32. Foreshore Access Operational Plan..................................................................... 94 
Table 33. Recreational Facilities Operational Plan .............................................................. 95 
Table 34. Waterways Zones Operational Plan..................................................................... 96 
Table 35. Waterway Navigability Operational Plan .............................................................. 97 
Table 36. Floodplain Risk Management Operational Plan ................................................... 98 
Table 37. Public Knowledge Operational Plan ..................................................................... 99 
Table 38. Aboriginal Cultural Management Operational Plan ............................................ 100 
Table 39. Ecosystem Monitoring Operational Plan ............................................................ 101 
Table 40. Permissibility of future Human Activities within the Merimbula Lake catchment 103 
Table 41. Summary of Responsibilities for Implementation of the Management Strategy. 113 
Table 42. Summary of features available in the CLAM software (Ticehurst et al., 2005). . 122 
Table 43. Results of CLAM tool scenarios (each option assessed independently)............ 127 



 

NSW Department of Environment, Climate Change and Water vi 

Abbreviations Used 
AHD Australian Height Datum 
ANU Australian National University 
ASS Acid Sulfate Soil 
BDN Bayesian Decision Network 

BVSC Bega Valley Shire Council 
CAP Catchment Action Plan 
CCA Comprehensive Coastal Assessment 

CLAM Coastal Lakes Assessment and Management (tool) 
CLII Coastal Lakes Independent Inquiry (HRC, 2002) 

CRC Co-operative Research Centre 
DCP Development Control Plan 
DEC Department of Environment and Conservation (now DECCW) 

DECC Department of Environment and Climate Change (now DECCW) 
DECCW Department of Environment, Climate Change and Water 

DLWC Department of Land and Water Conservation (now DECCW) 
DNR Department of Natural Resources (now DECCW) 

DP Department of Planning 
DPI Department of Primary Industries (now Industry & Investment NSW) 

DWE Department of Water and Energy (now NSW Office of Water – NOW, within 
DECCW) 

EEC Endangered Ecological Community  
ESD Ecologically Sustainable Development 
GIS Geographical Information System 

HRC Healthy Rivers Commission 
iCAM Integrated Catchment Assessment and Management Centre (ANU) 

ICOLL Intermittently Closed and Open Lake or Lagoon 
ISC Interdepartmental Steering Committee 
LEP Local Environmental Plan 
LGA Local Government Area 

MHWM Mean High Water Mark 
NOW NSW Office of Water (part of DECCW) 
NHT Natural Heritage Trust 

NP National Park 
NPWS National Parks and Wildlife Service (now part of DECC) 

NSW New South Wales 
OECD Organisation for Economic Cooperation and Development 

PoM Plan of Management 
PSR Pressure-State-Response 

PWC Personal Water Craft 
SCRS South Coast Regional Strategy (DP, 2007) 

SEFNPPoM South East Forest National Park Plan of Management 
SEPP State Environmental Planning Policy 

SoE State of Environment 
SRCMA Southern Rivers Catchment Management Authority 
SRCAP Southern Rivers Catchment Action Plan (SRCMA, 2006) 

TN Total Nitrogen 
TP Total Phosphorus 

TSS Total Suspended Solids 
WBM WBM Pty Ltd Environmental Consultants 

WSUD Water Sensitive Urban Design 

 



 

NSW Department of Environment, Climate Change and Water vii 

Executive Summary 
In 2002 the NSW Healthy Rivers Commission published its Independent Public Inquiry into 
Coastal Lakes, the report included the Coastal Lakes Strategy: An Assessment and 
Management Framework (HRC, 2002).   

In response, the NSW Government (2003) released a Statement of Intent for the Coastal 
Lakes of NSW, in which it outlined its commitment to a first stage of implementation of the 
Coastal Lakes Strategy.  This first stage focuses on the preparation of sustainability 
assessments and management strategies for a priority group of lakes including Merimbula 
Lake.  This document represents the Merimbula Lake Sustainability Assessment and 
Management Strategy prepared using the recommendations contained in the Coastal Lakes 
Strategy. 

The HRC (2002) assessment classified Merimbula Lake as a ‘healthy modified condition’ 
lake. In essence, the Merimbula Lake Management Strategy aims to guide outcomes that will 
maintain or improve the environmental condition of Merimbula Lake, and ensure the lake 
retains or betters this ‘healthy modified condition’ classification. The Management Strategy 
provides actions which address existing human activities and recommended controls upon 
future activities development to help achieve this aim.  

Merimbula Lake is located in the Bega Valley Local Government Area, approximately 70 km 
north of the Victorian border, and nearly 470 km south of Sydney.  The lake has a waterway 
area of 450 ha and average volume of nearly 12,500ML.  The Merimbula Lake catchment is 
small compared to the size of the waterway, at just 4,300 ha.   

The entrance to the lake is essentially permanently open, principally as a result of shallow 
bedrock under the entrance channel, which maintains high ebb flow currents. 

Approximately 60% of the catchment remains in a forested condition, however, most of the 
lands surrounding the lake are cleared.  The township of Merimbula is located on the 
northern shoreline, while Merimbula airport flanks the lake’s eastern margins. 

Effective tidal flushing, combined with the large resident volume compared to catchment 
runoff inputs results in a high standard of water quality.  The lake therefore supports 
extensive seagrass beds (including Posidonia australis) and a sustainable oyster industry.  
The lake also contains extensive areas of mangrove and saltmarsh, most of which are 
included within gazetted SEPP14 wetlands. 

The permanently open condition of the entrance enables the lake to provide harbour to 
ocean going vessels, however, the entrance bar can be hazardous.  Tourism is considered 
the major economic industry associated with Merimbula Lake and its catchment. 

Strategic framework 

A number of existing regional and local planning and policy frameworks have direct 
relevance to the sustainable management of Merimbula Lake.  These include the South 
Coast Regional Strategy, the Southern Rivers Catchment Action Plan, and the Merimbula 
Lake and Back Lake Estuary Management Plan.  Key elements from each of these 
documents have been integrated into the coastal lake management strategy for Merimbula 
Lake.  In addition, local planning instruments, such as the Bega Valley Local Environment 
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Plan have also been considered during the development of the strategy.  In turn, the coastal 
lakes management strategy provides opportunity for reviewing and amending local 
instruments with increased focus on holistic and integrated catchment planning and 
management.  A schematic picture of the relationship between the coastal lakes 
management strategy and other existing plans and policies is shown below. 

Strategic Framework for the Coastal Lake Management Strategy 

 

 

The ability of Merimbula Lake to support additional human activities within its catchment was 
considered and assessed using a range of approaches.  In particular, a Bayesian Decision 
Network decision support tool, called the Merimbula Coastal Lake Assessment and 
Management (CLAM) tool, was developed. 

Key management issues considered in the  future management of Merimbula Lake include: 
1 – Need to maintain aquatic ecosystems 
2 – Need to maintain riparian ecosystems 
3 – Need to maintain terrestrial ecosystems 
4 – Non-urban catchment inputs 
5 – Urban catchment inputs 
6 – Economic demands 
7 – Recreational demands 
8 – Indigenous demands 
9 – Social demands 
10 – Climate change impacts 
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Gaps in existing knowledge also need to be considered, and include water quality, habitat 
identification, ecosystem monitoring, and community knowledge of the Merimbula Lake 
environment. 

Management issues for Merimbula Lake have been related to past and existing human 
activities.  A series of Management Actions have been developed to address these activities 
and associated impacts on the environment.  Each Management Action is supported by 
supporting Operational Plan.  The Operational Plans outline specific tasks required to fulfil 
the Management Actions, along with assigned responsibilities, costs, timeframes and 
performance measures / targets. 

The Management Actions for Merimbula Lake include: 

• Rehabilitation of riparian habitats  

• Rehabilitation of terrestrial habitats 

• Improved management of bushland 

• Rehabilitation of aquatic habitats 

• Improved management of water extractions 

• Improved management of on-site sewage systems 

• Improved farm management practices 

• Management of unsealed roads and cleared land 

• Management of urban stormwater 

• Management of sewer overflows 

• Improved and rationalised foreshore access 

• Improved and rationalised recreational facilities 

• Reviewed and enforced waterways zones 

• Improved waterway navigability  

• Improved floodplain risk management  

• Increased public knowledge  

• Improved Aboriginal cultural management 

• Monitoring of ecosystem processes 

Responsibilities for implementing these actions are spread between Bega Valley Shire 
Council, various State Government agencies, and the community. 

In addition to mitigating the impacts of past and existing human activities, the management 
strategy has provided recommendations on restrictions and controls on future activities and 
development within Merimbula Lake and its catchment.  For different Management Areas 
within the catchment, activities have been categorised as ‘permitted’, ‘prohibited’, 
‘conditional’ or ‘consent required’.  The strategy provides a listing of conditions for 
consideration in order to maintain future sustainability of Merimbula Lake.  It is anticipated 
that these restrictions and conditions will be considered when reviewing and amending local 
planning documents such as the Local Environmental Plan (LEP). 



 

NSW Department of Environment, Climate Change and Water x 

This management strategy has an indicative timeframe of 30 – 50 years, however, most 
actions identified should be implemented within the next 10 years or so.  A program of 
monitoring and evaluation will be necessary to determine if the management strategy is 
being implemented successfully, and if so, whether the actions are successful in making a 
difference to the long term sustainability of Merimbula Lake. 
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1. Introduction 
The estuaries of NSW are recognised for the considerable economic, social and 
environmental values they provide. However, the health of many estuaries have been 
affected by resource use and pressure from human activities including land use 
intensification and changes to natural lake opening regimes.  

Recognising that coastal lakes are the most sensitive estuary type to pressures arising from 
coastal development and resource use the NSW Healthy Rivers Commission undertook an 
independent inquiry into their management. 

The recommendations of the inquiry were presented as a Coastal Lakes Strategy: An 
Assessment and Management Framework (HRC, 2002). The strategy proposed an 
integrated approach for managing natural resources and land use planning, particularly in 
terms of creating a context for assessing resource capabilities and determining and 
implementing management actions. It includes a framework for managing different ‘classes’ 
of coastal lake.  A central element of the strategy was the preparation of sustainability 
assessments and management strategies for each lake. 

In response to the inquiry the NSW Government’s Statement of Intent for the Coastal Lakes 
of NSW (2003) endorsed the preparation of sustainability assessments and management 
strategies for a group of priority coastal lakes. 

This draft Merimbula Lake Sustainability Assessment and Management Strategy has been 
prepared following the methodology proposed by the HRC (2002). As a result of this process 
a number of recommendations for undertaking sustainability assessments, arrangements for 
implementing this management strategy and the management of coastal lakes are made.  

1.1 COASTAL LAKES STRATEGY 

The Coastal Lakes Strategy (HRC, 2002) provides an over-arching set of arrangements 
designed to improve the management of coastal lakes and their catchments so that progress 
towards the long term goal of healthier coastal lakes is achieved in a timely and cost effective 
manner. The strategy provided: 

• principles for managing coastal lakes. Including that each coastal lake and its catchment 
is to be managed as a whole system and management actions are to address the unique 
characteristics and interrelationships of ecosystems and human activities for each coastal 
lake, taking account of the degree of existing modification and the conditions sought. 

• a framework for managing major classes of coastal lake. Four major classes of coastal 
lakes were designated: comprehensive protection, significant protection, healthy modified 
conditions, and targeted repair. Through reference to the classification system, the 
primary (and other) outcomes sought for a coastal lake, could be determined. 

• classification of coastal lakes. Each coastal lake was assigned to a class according to its 
natural sensitivity, current condition of the water body and catchment, recognised 
ecosystem and resource conservation values, and other significant socio-economic 
factors. 
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• requirements for preparing and implementing sustainability assessments and 
management strategies for each coastal lake. The assessments should identify a coastal 
lake's capabilities (and limitations), allowing refinement of the outcomes sought for the 
lake, and determination of the most effective management actions and tools. 

• implementation arrangements. 

• a range of supporting initiatives. 

The functions of a number of resource assessment and advisory committees including the 
HRC and NSW Coastal Council were integrated and the Natural Resources Commission 
(NRC) established in 2004. The Natural Resources Commission has been tasked with 
considering the incorporation of any outstanding HRC recommendations into Catchment 
Action Plans and Government programs. 

1.2 STATEMENT OF INTENT FOR THE COASTAL LAKES OF NSW 

Following release of the Coastal Lakes Strategy (HRC, 2002), the NSW Government (2003) 
released a Statement of Intent for the Coastal Lakes of NSW, in which it outlined the 
Government’s commitment to a first stage of implementation of the strategy.   

The first stage focuses on a priority group of lakes for the preparation of sustainability 
assessments and management strategies, and lists a range of supporting initiatives.  Given 
the large number of coastal lakes, and the linkages between the Coastal Lakes Strategy and 
the Government’s broader natural resource planning effort, the objective of the first stage 
was to ensure that all issues associated with the Strategy’s practical implementation are 
tested and worked through. As such, the first stage also requires recommendations for 
implementing the Strategy in relation to other coastal lakes upon completion of the first 
stage.   

The priority lakes for the preparation of sustainability assessments and management 
strategies were identified as Cudgen Lake, Myall Lakes, Lake Wollumboola, Burrill Lake, 
Narrawallee Inlet, Coila Lake, Merimbula Lake and Back Lake.   

1.3 INTERDEPARTMENTAL STEERING COMMITTEE 

An Interdepartmental Steering Committee (ISC) was established to oversee sustainability 
assessment and management strategy preparation.  The ISC is made up of staff from 
Industry & Investment NSW (formerly Department of Primary Industries – Fisheries), 
Department of Environment, Climate Change and Water (DECCW, including the former 
Department of Natural Resources and Department of Environment and Conservation) and 
Department of Planning.   

1.4 SUSTAINABILITY ASSESSMENT AND MANAGEMENT STRATEGY 

The structure of a sustainability assessment and management strategy as defined by HRC 
(2002) involves determining the capabilities and limitations of a lake by understanding its 
structure and function, identifying the issues and threats to the lake, and then developing a 
management strategy to mitigate and manage these issues and threats in a sustainable 
manner.  
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This sustainability assessment and management strategy provides a description of the key 
biophysical, social and economic components of Merimbula Lake and its catchment (Chapter 
2). The scope and context of existing planning and management instruments relevant to the 
management of the lake are discussed in Chapter 3. Existing planning instruments 
considered include those with a regional focus, such as the South Coast Regional Strategy, 
the Southern Rivers Catchment Action Plan, and the Bega Valley LEP, as well as site-
specific plans, such as the Merimbula Lake and Back Lake Estuary Management Plan and 
the South East Forests National Park Plan of Management.  

The sustainability assessment for Merimbula Lake (Chapter 4) identifies key issues that 
threaten the condition of the lake, examines the vulnerability of the lake to past and future 
human activities, and the predicted impacts of specific management scenarios including 
works, development and other activities in the catchment. 

The outcome of the assessment is the identification of activities that have had a detrimental 
impact on Merimbula Lake, or are likely to have an impact (and their likely magnitude) in the 
future.  The management strategy component (Chapter 5) addresses each of these activities 
through a series of management actions (to redress past and existing activities), and through 
recommended restrictions and controls on future activities.  Management actions and future 
controls are defined relative to their location within the lake or catchment (ie specific 
management areas).  Management actions are described in detail as part of supplementary 
operational plans, as recommended by HRC (2002).  A summary of the structure of the 
sustainability assessment and management strategy is provided in Figure 1. 

This current strategy does not seek to diminish previous work carried out to manage 
Merimbula Lake.  Rather, it aims to draw together and highlight the main management issues 
that threaten future sustainability, and provide overarching and long-term recommendations 
for redressing these issues. 

1.4.1 Coastal Lakes Assessment and Management Tool 

One of the ISC’s (Section 1.3) initial tasks was to oversee the development of a decision 
support tool that would assist in the preparation of sustainability assessments. The tool was 
required to assess impacts of potential management strategies upon biophysical, social and 
economic components and processes occurring within the lake and its catchment.   

After assessing a number of approaches the ISC endorsed engagement of the Integrated 
Catchment Assessment and Management Centre of the Australian National University to 
develop the Coastal Lake Assessment and Management (CLAM) tool.  The tool is designed 
to model potential impacts given certain management scenarios.  The CLAM tool utilises 
Bayesian Decision Network techniques to integrate social, economic and environmental 
values and the results are incorporated into an easy to use software interface. Appendix A 
provides a summary of the features of the CLAM software and shows example screenshots 
from the CLAM tool, while Chapter 4 and Appendix B provide discussion and summaries of 
the CLAM tool results. 

1.5 RECOMMENDATIONS 

In preparing sustainability assessments and management strategies for the priority group of 
coastal lakes a number of conclusions and recommendations are apparent: 
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1. Although in final draft form, these sustainability assessments and management strategies 
should be taken into consideration, where relevant, by public authorities implementing 
actions in the relevant catchments and to inform complimentary processes such as local 
environmental plan reviews and implementation of relevant actions in regional strategies 
and catchment action plans. 

2. The implementation of appropriate actions in the sustainability assessments and 
management strategies by Local government may be eligible for funding through the 
NSW Estuary Management Program. 

3. The sustainability assessment methodology can be used in coastal zone management 
plans under the Coastal Protection Act (1979).  The outcomes from a sustainability 
assessment can assist with understanding the limitations of the system and its capacity 
to sustain existing and likely future human activities. A sustainability assessment can be 
used to underpin the determination of appropriate management actions whether that is as 
part of a coastal lake management strategy, estuary management plan or a coastal zone 
management plan. Guidelines are being prepared outlining the methodology for 
undertaking sustainability assessments and determining appropriate actions for inclusion 
in coastal zone management plans. 

4. The production of the priority sustainability assessments and management strategies was 
undertaken as a centralised process, rather than the current process for the preparation 
of estuary and coastal zone management plans by councils. The centralised approach 
has had various levels of success in engaging with local communities and stakeholders, 
many of which have been involved in the preparation of estuary management plans and 
other planning processes.  

5. Rather than the often short term planning horizon (5 to 10 years) reflected in many 
natural resource plans, the sustainability assessments and management strategies have 
considered and included actions that may only be realistically implemented over longer 
timeframes (eg relocation of infrastructure). Where necessary the planning horizon for 
managing coastal lakes should be reflective of the timeframes required to achieve 
sustainable outcomes, particularly in relation to the management of climate change 
impacts including sea level rise.  

6. In a number of cases the priority coastal lakes are the subject of estuary management 
plans that require review and updating. The management strategies have considered 
estuary management plans and the current planning framework. As such, the 
management strategies could replace or inform the review process. 
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Figure 1. Structure of Sustainability Assessment and Management Strategy 
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2. Merimbula Lake and Catchment 

2.1 INTRODUCTION 

Merimbula Lake is located in the Bega Valley Shire Council (BVSC) Local Government Area 
(LGA) on the far south coast of NSW. The lake lies around 70 km north of the Victorian 
border, and nearly 470 km south of Sydney. Merimbula township is located near to the 
entrance, with development particularly concentrated along the northern foreshore (WMA 
1997). 

Scenic values of the lake and its catchment include the views, beaches, foreshores, the 
existing townscape, and forested and rural landscapes. These scenic values are considered 
major assets for residents and visitors.  Merimbula is a major tourist centre for the Bega 
Valley with many recreational pursuits utilising the lake and its surrounds. Supporting the 
recreational and scenic values is the high quality of the aquatic environment. Lake waters are 
generally considered to be similar to ocean waters, and the natural habitats of the lake and 
its fringing wetlands to be of high quality, supporting a diverse array of fish, crustaceans and 
other species.  Aquaculture is carried out throughout the lake utilising the good water quality 
for growing oysters. 

Urban development occupies approximately 6% of the catchment, whilst rural areas occupy 
approximately 35%, remaining areas are forested.  Forested areas, including the South East 
Forests National Park and Yurammie State Forest, occupy just less than 60% of the 
catchment.  

Merimbula Lake has a waterway area of 450 ha and average volume of near to 12,500 ML. 
The entrance is permanently open to the ocean, and has an average water level of 0.2 m 
AHD (or approximately 0.2 m above mean sea level). The Merimbula Lake catchment is 
around 4300 ha in size (WMA 1997).  

A location map of Merimbula Lake and its catchment is provided in Figure 2. 

2.2 BIOPHYSICAL ATTRIBUTES 

2.2.1 Hydrodynamics and morphology 

The lake has a narrow entrance of approximately 40 m wide and 2 m deep, which expands 
upstream to Top Lake basin, which is 2km wide and up to 9 m deep. The lake entrance is 
permanently open, but does expand and constrict in response to dominant coastal and 
flooding conditions.  On average, the entrance provides regular tidal exchange of 
approximately 1,800 ML per tidal cycle (WMA 1997). Tidal flushing times vary across 
Merimbula Lake.  Within the entrance area downstream of the bridge, the waters are fully 
exchanged on a daily basis.  In the main lake waterbody (Top Lake basin), flushing times 
vary according to the condition of the entrance.  For heavily constricted (shoaled) entrance 
conditions, flushing times in the basin are in excess of 70 days, whereas for scoured 
entrance conditions, flushing times range from 2 to 10 days (DNR, 2006c) (refer Figure 4). 

Tidal flushing dominates lake hydrodynamic processes, with catchment runoff of minor 
significance compared with tidal flows. The lake’s resident volume is large relative to 
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catchment runoff input volumes, with catchment runoff totalling 9,900 ML annually, on 
average (ie annual runoff = approx. 80% of resident volume) (WMA 1997). 

Some areas of the catchment remain well forested with little sheet erosion, and minor stream 
bank erosion. Erosion of the Boggy and Millingandi Creeks bed and banks has resulted in 
deposition of material in the floodplain area in the vicinity of the Merimbula by-pass bridge, 
with larger flood events carrying alluvial material into the lake (DLWC, 2002). DLWC (2002) 
assessed the major contributors of sediment into Merimbula Lake via the Millingandi Creek 
(including Boggy Creek) system (Figure 3). The assessment found the single largest 
contributor of fine sediment and suspended material to Millingandi Creek, Boggy Creek and 
Merimbula Lake to be unsealed roads.  Recommendations including better maintenance of 
roads and bed stabilisation works in Millingandi Creek upstream of the by-pass bridge were 
made and a number of these issues have subsequently been addressed. 

Previously, foreshore erosion was noted near the lake entrance, particularly washouts of log 
wall structures, and the airport foreshore (WMA 1997). Some of these areas of erosion have 
been addressed. Foreshore stabilisation works have recently been completed within the 
Fishpen area. 

There have also been substantial increases in sediment loads entering the lake due to 
erosion and stormwater runoff from urban developments. Urban developments have resulted 
in sheet and gully erosion (particularly during construction) and sediment controls at these 
locations have met with varying degrees of success in mitigating this erosion (WMA 1997).   

Sedimentation at the Millingandi Creek delta is a particular issue, and has resulted in the 
smothering of an oyster lease and benthic habitat at this location. Further, urban 
development of the northern shoreline of Merimbula Lake within the past decade resulted in 
highly erodible “Yellow Pinch” soil washing into the lake when sediment controls failed (DNR, 
2006d). 
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Figure 2. Merimbula Lake and Catchment Locality Map 
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Figure 3 Milligandi & Boggy Creek Catchment Rehabilitation Plan (DLWC, 2002) 
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Figure 4. Tidal flushing times (days) for Merimbula Lake under different entrance conditions 
(DNR, 2006c) 

 

Over extraction of water for irrigation, stock watering and domestic purposes may reduce 
natural environmental flows to the lake, potentially damaging aquatic habitat and functions. 
There are four licences permitting water extraction from within the Merimbula Lake 
catchment, totalling 20 ML/year (NOW, 2009), for irrigation use. The risk in to instream 
values as a resukt of the water extraction is thought to be low (NOW, 2009). The amount of 
water extracted under Basic Landholder Rights (sometimes referred to as Riparian Use 
Rights), particularly from tributary streams on rural land in the upper catchment, is unknown. 
Basic Landholder Rights allow landholders adjacent to a waterway to extract an uncapped 
amount of water for stock watering and domestic purposes. 
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2.2.2 Entrance Conditions 

The ‘permanently’ open entrance conditions of Merimbula Lake appear to be in contradiction 
to the forces that would normally close the entrances of coastal lakes.  Based on research by 
Haines (2006b), the open entrance conditions of Merimbula Lake are likely to be related to 
shallow bedrock controls within the entrance compartment that maintain high ebb tide 
velocities (sufficient to prevent accumulation from flood tide deposition). 

It is considered, however, that increasing water depths through the entrance channel 
associated with future sea level rise may reduce the effectiveness of the geomorphic bed 
control, and thus may increase the potential for channel shoaling and ultimately entrance 
closure (Haines, 2006b).  Furthermore, beach rotation associated with a changed wave 
climate may introduce a greater sediment load into the entrance compartment, which would 
exacerbate the potential for accretion and possible closure (Haines, 2006b; Haines and 
Thom, 2007). 

2.2.3 Water Quality 

As twice the total volume of the lake is exchanged with oceanic waters each week, the water 
quality in a large part of Merimbula Lake is similar to that of the ocean. Furthermore, the low 
catchment runoff compared with water volume, and relatively short flushing times enable the 
lake to dilute sediment and nutrient content in catchment runoff relatively easily (WMA 1997). 

The deep Top Lake basin is said to allow some settling of fine sediment, thus improving 
water quality downstream. Visibility in Merimbula Lake has been reported to reach up to 6m. 
However, in spite of the high level of mixing and flushing in the lake, stratification and lower 
dissolved oxygen (DO) concentrations at depth may occur during summer or following rain. 
Stratification is due to the relatively deep nature of the lake (WMA1997). 

The available water quality data for Merimbula Lake was extracted from the South East 
Water Quality Database (WBM 2005), refer Table 1.  From Table 1, it can be seen that water 
quality is generally good. Levels of pH, dissolved oxygen and temperature are below 
ANZECC (2000) trigger values for estuarine ecosystem health. The lake also has relatively 
low concentrations of total suspended solids and turbidity, nutrients (including total nitrogen 
and total phosphorous), and chlorophyll-a (used as an indicator of abundance of 
phytoplankton or micro algae) which are also below ANZECC (2000) ecosystem health 
trigger values for estuaries. Salinity levels in the lake are similar to those of ocean waters, 
highlighting the effective exchange of waters between the lake and the ocean. 

The nutrient and pathogen concentrations may increase immediately following rainfall, but 
due to the high level of flushing, this state is likely to be short lived. Urban stormwater runoff 
is thought to exacerbate nutrient enrichment following rainfall (WMA 1997). 

A major concern outlined in the Merimbula and Back Lake Estuary Management Plan (EMP) 
(WMA, 1997) was the need to control catchment inputs from urban development. Siltation at 
stormwater outlets, non-compliance with sediment and water quality controls for new 
(construction phase) and existing developments, and high nutrient and bacterial inputs during 
the peak summer holiday population loading and occasional sewer flows were all outlined as 
major issues for maintaining the health and condition of the lake (WMA 1997). 
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Table 1. Water Quality Data for Merimbula Lake (Data Source: WBM 2005) 

Analyte No. 
Samples 

No. 
Sample 

Sites 
Start Date End Date Median Std. 

Dev. 
Max-
imum 

Min-
imum 

pH 
 68 8 1/11/1978 17/12/2002 8 0.29 8.5 7.5 

Temperature  
(°C) 169 17 1/11/1978 17/12/2002 19.5 4.10 25.4 10 

Dissolved 
Oxygen (mg/L) 120 17 1/11/1978 17/12/2002 7.5 1.08 10.1 3 

Dissolved 
Oxygen (%) 84 12 1/11/1978 1/06/1995 99.35 10.97 124 41 

Salinity  
(g/L,) 63 9 1/12/1994 1/06/1995 35.5 0.57 36.5 33.9 

Salinity 
(ppt) 46 4 1/02/1999 29/09/2000 33.3 5.13 36.7 4 

Conductivity 
(mS/cm) 41 5 8/01/2002 17/12/2002 55 5.49 58.5 32 

Turbidity  
(NTU) 105 15 14/04/1992 17/12/2002 2 10.89 37 0 

Total Suspended 
Solids (mg/L) 21 3 1/11/1978 1/11/1979 10.7 15.05 62 3.5 

Total Nitrogen  
(mg/L) 114 14 1/12/1994 25/02/2003 0.29 0.11 0.89 0.07 

Total Oxidised 
Nitrogen (NOx) 
(mg/L) 

132 17 1/03/1979 25/02/2003 0.01 0.00 0.04 <0.002 

Total Ammonia 
Nitrogen (mg/L) 135 17 1/11/1978 25/02/2003 0.02 0.12 1.3 <0.01 

Total 
Phosphorus 
(mg/L) 

119 14 1/12/1994 25/02/2003 0.02 0.01 0.058 <0.02 

Orthophosphate 
(PO4) (mg/L) 77 8 1/11/1978 25/02/2003 0.002 0.04 0.28 <0.002 

Chlorophyll-a  
(ug/L) 57 17 1/11/1978 25/02/2003 1 1.82 8 0.0001 

Nutrient export rates from Merimbula Lake (combined with Back Lake) catchment were 
calculated by Robson et al (2004), as shown in Figure 5. The majority of Merimbula Lake’s 
catchment exports 0.25 t/km2/year of total nitrogen (TN) to the lake. This export increases 
noticeably towards the entrance due to the prevalence of urban development.  The overall 
TN load to the lake has been calculated as 1.3 t/year (Robson et al 2004). Further 
urbanisation within the catchment would increase TN loads correspondingly.  

The catchment TN load per unit waterway area is considered to be low compared to other 
tidal estuaries.  Denitrification rates within the sediments of Merimbula Lake are relatively 
high (Robson et al 2004), suggesting that most catchment inputs of nitrogen to the lake are 
processed internally, or flushed out of the lake, without manifestation of eutrophic conditions 
(eg algae blooms).  Only large catchment runoff events (such as 1 in 10 year flood), would 
result in sufficient nutrient input that would create a potential for eutrophication (Robson et al 
2004).  

Modelling by Robson et al., (2004) suggests the ecology of Merimbula Lake is relatively 
robust, based on the good tidal flushing.  While this may be true for pelagic ecology, 
macrophytes (ie seagrass) and benthic habitats would still remain vulnerable to inputs, 
particularly in the immediate vicinity of catchment input locations. Indeed Meehan (1997) 
found that over the period 1977 to 1994 seagrass extent within Merimbula Lake reduced 



 

NSW Department of Environment, Climate Change and Water 13  

from 230 ha down to 164 ha, a loss of 66 ha.  Based on the areas lost, Meehan (1997) 
concluded that the decline is seagrass was primarily the result of urban stormwater, while 
some decline could also be attributed to fine sediment accumulation at depth.   

Figure 5. Nutrient Exports for Merimbula and Back Lagoon.  

Total nitrogen export is indicated by colour: dark green indicating 0-.025 t/km2/year and 
yellow indicating 0.1-0.5 t/km2/year. Data source: Robson et al 2004 

 

Between 2000-01 and 2003-04 it was reported that unlicensed discharges of sewage 
occurred in every urban area in the Bega Valley LGA (BVSC 2004). The majority of these 
discharges were considered minor, however, all were reported to the EPA (now DECCW).  

Treated effluent from the Merimbula-Pambula Sewage Treatment Plant (STP) is either 
discharged upon the adjacent golf course (which lies in the Merimbula Lake catchment) or 
from an ocean outfall off Merimbula Beach. Discharge data from the STP (Figure 6) shows 
that the amount of nitrogen discharge to the ocean has steadily decreased, with nitrogen 
instead being directed to land-based disposal areas.  The period 2003/4 also saw a 
significant reduction in phosphorus discharged to the ocean, with increased phosphorus 
being directed to land disposal.   



 

NSW Department of Environment, Climate Change and Water 14  

Figure 6. Licensed discharges of nitrogen and phosphorus, Merimbula-Pambula STP, 2000–01 
to 2003–04. Data source: BVSC 2004 

 

Unlicensed discharges from the STP are known to have occurred in each of the reporting 
years between 2000 and 2004, resulting in the flow of raw sewage onto land and into 
Merimbula Lake. The amounts of nitrogen, phosphorous, pathogens and other pollutants 
contained in these overflows are unknown. Discharge volumes and receiving waters for each 
of these discharges is detailed in Table 2 below (BVSC 2004). 

Table 2. Unlicensed discharges from Merimbula–Pambula STP between 2000–01 to 2003–04. 
Data source: BVSC (2004).  

 Volume (ML/year) Type Receiving Waters 
2000–01 0.004 Sewage Estuary / Land / Stream 
2001–02 0.003 Sewage Estuary/ Land / Stream 
2002–03 0.003 Sewage Land / Ocean / Stream / Estuary 
2003–04 0.001 Sewage Land / Ocean / Stream / Estuary 

 

2.2.3.1 Groundwater Quality 

There is limited data available for groundwater levels or groundwater quality. In general, it 
has been found that the majority of groundwater within 25km of the coastline has salt 
concentrations between 1000 – 3000 mg/L, making it only suitable for some stock watering, 
and limited domestic and industrial uses (BVSC 2004). 

Groundwater monitoring by BVSC commenced in 2000, however, no data has been recorded 
on water levels. Licences to extract groundwater are paid on the assumption of full usage of 
water extraction rights hence licensees rarely measure water levels (BVSC 2004). 

Potential groundwater contamination from underground storage of petroleum products or 
septic tanks has also been noted, however, only isolated sites which do not affect broadscale 
groundwater quality are known to exist (BVSC 2004). 
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2.2.4 Biology 

2.2.4.1 Terrestrial Habitat 

Forest covers approximately 60% of the catchment. Most of this forest is contained within 
South East Forests NP and Yurammie State Forest, and to a lesser extent in rural, and urban 
land zones. The terrestrial vegetation in the vicinity of Merimbula Lake includes (WMA 1997): 

• open forest, dominantly yellow and white stringy-bark (Eucalyptus muellerana and E. 
globodiea) and silver top ash (E. sieben);  

• a shrub layer, with species including black she-oak (Allocasuarina littoralis) and hickory 
wattle (Acacia falcifornis); 

• patches of littoral rainforest within sheltered gullies; and 

• open coastal forests on the western foreshore of Top Lake basin, dominantly bloodwood 
(E. gummifera), and some stringy barks and silver top ash. 

Arboreal animal communities (including possums, bats and birds) may be abundant in 
forest/woodland areas west and north of Top Lake basin and the northern fringe of the lake 
entrance (WMA 1997).  

South East Forests NPs and Egan’s Peak NR contain diverse native forest types, including 
rainforest, tall moist forest, dry open forest and heaths. A diversity of threatened or rare plant 
species, restricted plant communities and old growth forest exist in the forests.  Two of the 
ecosystems have been listed as endangered ecological communities in Schedule 1 of the 
Threatened Species Conservation Act 1995 and several are regionally rare. The park 
contains four plant species listed under the Threatened Species Conservation Act as 
endangered and seven vulnerable plant species, two of which are endemic to the park.  

The habitat of South East Forests NPs and Egan’s Peak NR is utilised by a range of native 
animal species including three endangered and 30 vulnerable species.  In addition a further 
13 native animal species of conservation concern occur (NPWS 2006).  Areas of terrestrial 
habitat outside designated conservation areas (eg National Parks) are under threat from 
encroachment by urban growth (WMA 1997), as well as on-going rural and rural-residential 
development.   

2.2.4.2 Riparian and Wetland Habitat 

Merimbula Lake is listed in the Directory of Important Wetlands of Australia (Environment 
Australia, 2001).  Under the classification scheme used, the following marine and coastal 
zone wetland types are included in the listing: 

• Subtidal aquatic beds; includes kelp beds, seagrasses, tropical marine meadows; 

• Estuarine waters; permanent waters of estuaries and estuarine systems of deltas; 

• Intertidal mud, sand or salt flats; 

• Intertidal marshes; includes saltmarshes, salt meadows, saltings, raised salt marshes, 
tidal brackish and freshwater marshes; and 
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• Intertidal forested wetlands; includes mangrove swamps, nipa swamps, tidal freshwater 
swamp forests. 

Six criteria are used for determining nationally important wetlands in Australia, and hence 
inclusion in the Directory.  A wetland may be considered nationally important if it meets at 
least one of the criteria.  Merimbula Lake is considered to meet the first criteria, namely, ‘It is 
a good example of a wetland type occurring within a biogeographic region in Australia.’ 

As such Merimbula Lake’s foreshores and tributary streams are characterised by fringing 
mangroves and saltmarsh, estuarine and freshwater wetland areas. Mangrove stands in the 
lake consist of grey mangrove (Avicennia marina) and river mangrove (Aegiceras 
corniculatum), and are said to be in good condition. Boggy Creek, Bald Hills Creek and the 
western foreshore of Top Lake, near to the airport and the Golf Course Lagoon are where 
the main mangrove stands are located around the lake (WMA 1997). 

The area of mangroves mapped in Merimbula Lake is approximately 35 ha according to 
mapping of aquatic macrophytes completed as part of the Comprehensive Coastal 
Assessment by DPI Fisheries  (Williams et al., 2006) (refer Figure 8).  An assessment of 
historical changes in seagrass, saltmarsh and mangrove communities in and fringing 
Merimbula Lake was undertaken by Meehan (1997).  Between 1948 and 1994, Meehan 
(1997) calculated that mangroves in Merimbula Lake had increased by 122%.  Mangrove 
increase was both landward and seaward.  Meehan (1997) attributed the seaward expansion 
to sedimentation as a result of catchment development, however, there was no clear 
explanation for the landward expansion. 

Fringing the main mangrove stands are large areas of saltmarsh, comprising mostly 
saltwater couch (Sporobolus virginicus) and samphire (Sarcocornia quinqueflora). Saltmarsh 
was calculated to cover 59 ha according to mapping compiled by Williams et al. (2006), refer 
Figure 8.  Between 1948 and 1994, Meehan (1997) calculated that saltmarsh declined by 
30%, primarily attributed to reclamation by Merimbula Airport in the late 1950s.  Coastal 
Saltmarsh has been declared an endangered ecological community under the Threatened 
Species Conservation Act 1995. 

The lake environment also supports a number of freshwater wetland habitats, which tend to 
consist of rushes, tea tree swamps and paperbark forests (WMA 1997).  Indicative coastal 
floodplain mapping has been carried out by the DECC for the south-east region, and includes 
areas around Merimbula Lake.  Coastal floodplains have the potential to contain a number of 
Endangered Ecological Communities, including Coastal Saltmarsh, Freshwater Wetlands on 
Coastal Floodplains, Swamp Sclerophyll Forests on Coastal Floodplains, Swamp Oak 
Floodplain Forests and River-flat Eucalypt Forest on Coastal Floodplains  

State Environmental Planning Policies (SEPPs) are made by the Minister for Planning.  
SEPP No 14 (Coastal Wetlands) aims ensure that the coastal wetlands of NSW are 
preserved and protected in the environmental and economic interests of the State.  Any 
developments within a SEPP14 wetland involving clearing, draining, filling or the construction 
of a levee is deemed ‘designated development’ requiring the preparation of an EIS, the 
consent of the local authority and the concurrence of the NSW Director of Planning.  SEPP14 
wetland areas around the lake are shown in Figure 7, and for the most part correspond to 
those areas mapped as mangrove and saltmarsh by Williams et al., 2006, and discussed in 
2.2.4.3. 
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Riparian management has been included in zoning objectives in the 2002 Bega Valley Local 
Environmental Plan (LEP). The rural general zone objective includes providing for the proper 
and coordinated use and protection of rivers and riparian corridors. The objectives of the 
environmental protection foreshore zone relate specifically to the protection and conservation 
of riparian areas. Urban development applications are also supposed to consider potential 
impacts on riparian vegetation (BVSC 2004). 

Figure 7. SEPP14 Wetlands within Merimbula Lake and Catchment  
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Figure 8. Macrophyte mapping of Merimbula Lake (Source: Williams et al. 2006) 

 

 

2.2.4.3 Aquatic Habitat 

Extensive meadows of seagrass occupy over 50% of the lake bed, forming the fourth largest 
seagrass beds in the south coast of NSW. The area upstream and around the Top Lake 
basin is said to have the greatest seagrass density. Seagrass beds consist mostly of strap 
weed (Posidonia australis), eel grass (Zostera capricornia) and paddleweed (Halophila spp.). 
P. australis is considered a particularly sensitive species to disturbance, and is comparatively 
rare within NSW.  Seagrass growth is supported by the good water quality in the lake (WMA 
1997), however, Meehan (2001) has noted that in Merimbula Lake, many of the P. australis 
communities are covered by oyster leases, and may be in a poor state of health. Meehan 
(2001) concludes that further studies are required to assess particular areas of P. australis 
communities, which may warrant special protection. 

Seagrass, including beds of P. australis, Z. Capricornia, Halophila spp. and mixed beds, has 
been calculated to cover 164 ha of the lake bed according to mapping compiled by Williams 
et al. (2006), as shown in Figure 8. The extensive areas of seagrass are thought to be one of 
the major breeding grounds for estuarine fish in NSW. The area is also an important bird 
feeding and roosting area (WMA 1997).   

Mapping of seagrass beds carried out by Meehan (1997) over the period 1977 to 1994 found 
that seagrass extent in Merimbula Lake had reduced from 230 ha down to 164 ha, a loss of 
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66 ha or nearly 30%.  This loss was confirmed by Williams et al. (2006). As reported 
previously, Meehan (1997) attributed this decline primarily to foreshore development as 
dieback occurred predominantly in upper subtidal and intertidal seagrass beds.   

Merimbula Lake contains large areas of sand and mud flats, located in the entrance and 
fringing Top Lake and Golf Course Lagoons. These areas are important habitat for worms, 
shell fish and crustaceans, and are extensively used for the production of oysters (WMA 
1997).   

The large areas of seagrass and wetland habitats, generally high water quality and regular 
exchange with oceanic flora and fauna has enabled abundant and diverse aquatic fauna to 
thrive in Merimbula Lake. This includes finfish, prawns, crabs and shellfish. Aquatic birds 
likewise benefit from the aquatic flora and fauna and high water quality of the lake, which, in 
combination with Pambula Lake, forms an important migratory wading bird habitat (WMA 
1997). 

2.2.5 Soils Landscapes  

Soils Landscapes along the entire NSW coast have been assessed and mapped to 
determine their capability to sustain a variety of landuses, such as residential development, 
grazing, cropping, and wastewater disposal. This work was carried out under the NSW 
Comprehensive Coastal Assessment (CCA) (CCA Project 5, DNR 2006e).  

The Soil Landscape Constraints maps relevant to the management of Merimbula Lake and 
its catchment include: 

• Soil Landscape Constraints to Cropping 

• Soil Landscape Constraints to Grazing 

• Soil Landscape Constraints to Standard Residential Development 

• Soil Landscape Constraints to Medium Density Residential Development 

• Soil Landscape Constraints to High Density Residential Development 

• Soil Landscape Constraints to Rural Residential Development 

• Soil Landscape Constraints to Foundations for Standard Residential Developments 

• Soil Landscape Constraints to Foundations for Medium Density Residential 

• Soil Landscape Constraints to Wastewater Disposal of Pumpout Waters 

• Soil Landscape Constraints to Wastewater Disposal of Surface Irrigation Waters 

• Soil Landscape Constraints to Wastewater Disposal of Trench Waters 

Detailed mapping is provided in DNR (2006e). 
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2.3 SOCIAL ATTRIBUTES 

There is considerable pressure to develop facilities (such as for car parking and boat access) 
along the lake foreshore, redevelop the town centre, as well as for urban development and 
tourist facilities in the catchment (WMA 1997). 

Development around the lake has sought to take advantage of the view across the lake and 
Top Lake Basin, which have a high aesthetic value due to their clear waters, sandy shallows 
and forested surroundings (WMA 1997). However, continued development may in fact 
degrade this visual amenity by reducing the forested and natural habitats surrounding the 
lake which drives its aesthetic quality. 

2.3.1 Urban Community 

The major urban developments are Merimbula township on the northern foreshores of the 
lake, Fish Pen, and the foreshore caravan parks on the southern side of the lake. Residents 
in the catchment enjoy the views and good water quality of the lake. Houses with views of 
the lake and foreshore are of higher value, and this value is supported also by the high water 
quality of the lake (Gillespie Economics 2006). 

Urban areas have been calculated to cover 5.5% of the Merimbula Lake catchment area 
(ANU 2006). 

As part of the South Coast Regional Strategy (DoP, 2006), Merimbula has been designated 
as a Major Town.  This means that it is not identified for major growth, however, it is still 
considered to be a major shopping and business centre for the district, providing numerous 
services and containing medium density residential development in the town centre. 

2.3.2 Cultural Heritage 

Cultural heritage sites describing extensive and significant Aboriginal occupation and some 
artefacts of European settlement (such as logging, transport and mining relics) exist within 
the Merimbula Lake catchment.   

Cultural heritage has been assessed, at a broad scale, across the NSW coastline as part of 
the NSW Comprehensive Coastal Assessment (CCA) (CCA Project 26, Andrews et al. 
2006). The aim of CCA Project 26 was to provide information to state and local governments 
that would assist to understand, respect and equitably incorporate Aboriginal community and 
cultural values into planning and management frameworks (Andrews et al. 2006). This was 
to be achieved through the development of a series of Aboriginal Cultural Landscape maps 
spanning the NSW coast. The maps incorporate findings from CCA Project 10, which 
involved an audit of Aboriginal Heritage sites by the then Department of Environment and 
Conservation (DEC), and discussions and agreement with the respective Aboriginal 
communities along the coast (Andrews et al. 2006).  

The Aboriginal Cultural Landscape maps identify heritage artefacts and sites, and areas of 
sacred, community gathering and cultural importance to the different local Aboriginal groups 
along the coastline. The maps illustrate not only the physical expanse of occupied area, but 
also the long history and continuous connection of local Aboriginal people with the land.  
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Figure 9 presents the Aboriginal Cultural Landscape Map for the Bega Valley, incorporating 
Merimbula Lake and catchment.   

Figure 9. Aboriginal Cultural Landscapes, Bega Valley (Source: Andrews et al. 2006) 

 

2.3.3 Recreation 

The entrance area, the town centre, the lake foreshore, sheltered lake beaches and areas of 
Top Lake basin are the focus of recreational activities in Merimbula Lake. The area is 
popular and may experience 800,000 visitors per year, based on 2004 figures (Gillespie 
Economics 2006). Recreational activities include (WMA 1997; Gillespie Economics 2006): 

• Strolling and walking along the lake entrance foreshore, and between the shopping 
centre, public jetty, bridge and up to Top Lake basin utilising the foreshore boardwalk; 

• Recreational fishing, especially from the public jetty, bridge and small boats in Merimbula, 
and from the small boat ramp or boat hire concession in Top Lake basin.  

• Wading and bathing on sheltered lake beaches (particularly east of the bridge at Mitch’s 
Jetty near Fish Pen, Spencer Park near the bridge, Lake Beach, and the Bar Beach); 

Merimbula Lake vicinity 
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• Kayaking, and other non-motorised boating; 

• Surfboat and dragon boat training and racing; 

• Sailboarding and windsurfing in the lower entrance area and across the entrance bar, as 
well as in Top Lake basin; 

• Recreational boating; 

• Access to whale watching vessels and fishing charters. 

Despite the popularity of recreation usage of Merimbula Lake, there is limited access to the 
lake for boating (WMA 1997; Gillespie Economics 2006). The main boat ramp (located 
upstream of the bridge near the airport) is shallow, and can be hazardous due to oyster 
leases (Gillespie Economics 2006).  The deck height of the bridge also restricts the size of 
vessels that can be launched from this ramp for access to the ocean.  Boats permanently 
moored downstream of the bridge are able to access waters offshore, and commercial 
charters tend to utilise this area where possible (WMA 1997). Access to many of the lake 
foreshores is restricted by private access or dense bushland.  As such, available access 
areas are typically over-utilised, and are being degraded (WMA 1997). There are also 
conflicts of usage and demand between recreational and charter boats who wish to gain 
access to offshore areas, and for refuelling and mooring.  

2.4 ECONOMIC ATTRIBUTES 

Merimbula Lake is considered to be a major destination for tourists, as well as a priority 
oyster growing estuary (DPI, 2006), and a centre for traditional agriculture activities.  

To identify and quantify the economic values of the natural resources and natural 
environments associated with Merimbula Lake and its catchment, Gillespie Economics 
(2006) attempted to value the direct use of resources (for example, commercial and non-
commercial recreation), indirect use of resource (for example, ecosystem function values 
such as protection of biodiversity) and non-use (such as the preservation of natural 
ecosystems, species or special areas).  The value of the tourism and recreational activities in 
terms of producer/consumer surplus value determined by Gillespie Economics (2006) is 
shown in Table 3. The value of the lake’s natural resources total nearly $21.8 million, in 
terms of tourism and recreation alone. This far outweighs the value of traditional industries 
such as aquaculture, agriculture and logging, and indicates the need for preservation of the 
lake for its economic value as well as its conservation values.   

Potential values that were not able to be included in the study (and which may contribute to 
the numbers in Table 3) were: research; environmental value to businesses overlooking 
scenic areas; value of businesses supplying inputs to commercial fishers, tourism operators 
etc, the health value of natural, outdoor areas; and government costs associated with upkeep 
of natural areas such as national parks etc. Furthermore, the value of recreation (swimming, 
surfing and fishing) upon Main Beach (Ford Oval Beach) (which has not been included in 
lake and catchment figures) is estimated to be $12,200,000 (Gillespie Economics 2006), and 
is based on calculating the number of visits to the beach each year by visitors and the 
resident population and valuing each visit at $20. 
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There are 60 – 70 oyster leases held by 14 leaseholders within Merimbula Lake (Gillespie 
Economics 2006) (Figure 10). For the 2004-05 financial year the total value of oysters 
produced in Merimbula Lake was $1,070,690 (including all production methods and all oyster 
grades) (DPI Fisheries 2005b).  

The historical maximum area under lease is 138 ha, of which 137.7 ha were identified as 
priority oyster areas (DPI, 2006). No leases were mapped as unsuitable oyster areas in the 
lake. The peak year of oyster production was 1999/2000 (DPI 2005a). 

While some lake users may find oyster production not visually aesthetic, there are strict 
requirements on pollutant and toxicant levels in oysters, which may assist in ensuring high 
water quality is maintained. 

Table 3. Tourism and Recreational Value of Merimbula Lake and Catchment (Gillespie 
Economics 2006) 

Tourism/Recreation in Merimbula 
Lake & Catchment 

Number of 
users 

Surplus 
Value (p.a.) Estimate/Assumption 

South East Forests NP (section in 
catchment only) 300 $6,000 $20/person/visit 

Yurammie State Forest (section in 
catchment only) 500 $7,500 $15/person/visit 

Foreshore Reserve usage 205,000 $2,050,000 $10/person/visit 
Swimming in lake by visitors 200,000 $3,000,000 $15/person/visit 
Swimming in lake by residents 65,000 $975,000 $15/person/visit 
Fishing by visitors 240,000 $8,400,000 $35/person/visit 
Fishing by residents 52,000 $1,820,000 $35/person/visit 
Rec. boating by visitors 120,000 $2,400,000 $20/person/visit 
Rec. boating by residents 52,000 $164,000 $20/person/visit 
Boat hire  $80,000 Estimated 
Boat charter  $80,000 Estimated 
Aesthetic value of Western Lake 
and Millingandi area foreshore and 
views 

 $336,000 
Based on percentage of value 
of housing blocks due to lake 
amenity 

Aesthetic value of Northern Lake 
foreshore and view  $1,008,000 

Based on percentage of value 
of housing blocks due to lake 
amenity 

Aesthetic value of Town foreshore 
and lake view  $1,400,000 

Based on percentage of value 
of housing blocks due to lake 
amenity 

Total  $21,726,500  

Commercial fishing is permitted in Merimbula Lake. However, there is no commercial fishing 
fleet moored within the lake, and catching of fish by other methods (hand gathering, traps) is 
said to be uneconomic, and rarely takes place.  

There are three commercial cockle catch licences, although only one is regularly active and 
valued at approximately $10,000 per year (Gillespie Economics 2006). 
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Cleared land for rural land use comprises 33.4% of the catchment area (ANU 2006). It is 
estimated that only half of the cleared area of the catchment (718 ha) actually produces 
regular saleable produce. This area is estimated to provide a profit to producers of $20,000 
per annum (Gillespie Economics 2006). 

A summary of the surplus value to producers of traditional industries of Merimbula Lake and 
catchment is provided in Table 4. Traditional industries are valued at approximately $301,000 
in producer surplus annually (Gillespie Economics 2006).  

Table 4. Producer Surplus of Traditional Industries in Merimbula Lake and Catchment. 

Traditional Industries in 
Merimbula Lake & Catchment 

Surplus 
Value (p.a.) Estimate/Assumption 

Private Forest Logging - approx 500 
ha in catchment $25,000 Based on $50/ha 

Apiaries (4) $6,000 Based on $1500 surplus per apiary 
Commercial Cockle Gathering $10,000 estimated 
Oyster industry surplus to 
producers $240,000 Based on of 25% of oyster production 

value for 2002/2003 financial year 
Agriculture $20,000 Estimated 
Total $301,000  

Figure 10 Location of priority oyster leases in Merimbula Lake (DPI, 2006). 
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3. Existing Policy and Planning Frameworks 

3.1 STATE AND REGIONAL POLICY AND PLANNING 

A number of key policies, plans and strategies produced within the last decade relate directly 
to the sustainable management of Merimbula Lake.  These include strategic planning 
documents produced by NSW Government agencies, the Southern Rivers Catchment 
Management Authority and the Bega Valley Shire Council.  The key elements from each of 
these policies and strategies will be integrated into the final set of management actions for 
Merimbula Lake. 

3.1.1 NSW Coastal Policy 1997  

The NSW Coastal Policy 1997 was designed to guide management and planning of the 
coastal zone into the 21st century for all levels of government involved in coastal zone 
management.  It recognised the need to reconcile population growth in coastal areas with the 
need to conserve what remains of valuable ecosystems and is based on the principles of 
ecologically sustainable development.  

The Coastal Policy contains strategic actions relating to coastal planning and management 
that are of relevance to the sustainable management of Merimbula Lake.  These include:  

• To conserve the diversity of all native plant and animal species and to protect and 
assist the recovery of threatened and endangered species. 

• To improve water quality in coastal and estuarine waters and coastal rivers where it is 
currently unsatisfactory and to maintain water quality where it is satisfactory. 

• To manage the coastline and estuarine environments in the public interest to ensure 
their health and vitality. 

• To give the impacts of natural processes and hazards a high priority in the planning 
and management of coastal areas. 

• To recognise and consider the potential effects of climate change in the planning and 
management of coastal development. 

• To develop land use and management plans which ensure the sustainable 
development and use of resources. 

• To develop and implement “best practice” approaches to achieving sustainable 
resource management. 

• To ensure that future expansion or redevelopment of urban and residential areas, 
including the provision of infrastructure, avoids or minimises impacts on 
environmentally sensitive areas and cultural heritage. 

• To ensure rural residential developments are located in areas where impacts on the 
natural environment or valuable agricultural resources are minimised. 
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• To increase public access to foreshores when feasible and environmentally 
sustainable options are available. 

• To develop adequate formal and informal education and awareness programs 
addressing coastal management issues. 

3.1.2 NSW Sea Level Rise Policy Statement 

Supporting a number of goals of the NSW Coastal Policy, the NSW Sea Level Rise Policy 
Statement (NSW Government, 2009) outlines the Government’s objectives and commitments 
in regards to sea level rise adaptation. It outlines the support that the Government will 
provide to coastal communities and local councils to prepare and adapt to rising sea levels. 

The NSW Government promotes an adaptive, risk-based approach to managing the impacts 
of sea level rise. The adaptive risk-based approach recognises that there are potentially 
significant risks from sea level rise and that the accuracy of sea level rise projections will 
improve over time. 

The NSW Government has adopted sea level rise planning benchmarks to support this 
adaptive risk-based approach. The sea level rise planning benchmarks are an increase 
above 1990 mean sea levels of 40 cm by 2050 and 90 cm by 2100, with the two benchmarks 
allowing for consideration of sea level rise over different timeframes. 

The sea level rise planning benchmarks can be used for purposes such as: 

• incorporating the projected impacts of sea level rise on predicted flood risks and 
coastal hazards  

• designing and upgrading of public and private assets in low-lying coastal areas where 
appropriate, taking into account the design life of the asset and the projected sea 
level rise over this period 

• assessing the influence of sea level rise on new development (see below for further 
details) 

• considering the impact of sea level rise on coastal and estuarine habitats (such as 
salt marshes) and identifying valuable habitats at most risk from sea level rise 

• assessing the impact of changed salinity levels in estuaries, including implications for 
access to fresh water. 

3.1.3 South Coast Regional Strategy 

The South Coast Regional Strategy (SCRS, DP 2007) aims to sustainably coordinate the 
housing, employment, and infrastructure required for future population growth in the South 
Coast Region over the next 25 years.  In coordinating such population growth, the Regional 
Strategy aims to protect the valuable natural and scenic assets, biodiversity and unique 
character upon which the economic prosperity of the region is based.  The Merimbula Lake 
Sustainability Assessment and Management Strategy will assist Council by providing 
additional information for consideration when implementing certain actions of the Regional 
Strategy. 
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The south coast region is projected to grow by 36% or an additional 60,000 persons over the 
next 25 years, requiring 45,600 new dwellings. It is also projected that 35% of the population 
in 2031 will be over 65 years of age. Maximising available land around existing urban centres 
and minimising urban development around environmentally sensitive locations and 
productive agricultural land is seen as the most environmentally and socially sustainable plan 
for development.  

Future housing needs in the Bega Valley LGA specifically were calculated to be 8,600 
dwellings in the next 25 years. Currently, vacant urban land, particularly around Bega could 
potentially accommodate 15,200 dwellings.  Although this figure is likely to decline once 
natural constraints are taken into account, Bega Valley will still remain well supplied with 
vacant urban land. Growth is expected to occur along the coast at Merimbula (including the 
adjoining settlement of Tura Beach), Bermagui and Eden, however, Bega has been planned 
to accommodate the majority of the Bega Valley’s future growth. Encouraging the majority of 
future growth to the major regional centre of Bega combined with better services and amenity 
improvements in Bega may encourage a shift towards settlement in Bega (DP 2007). The 
Regional Strategy supports the consolidation of existing centres, with infill development of 
current urban zones, priority given to subdivisions located next to existing centres, and for no 
new villages or towns to be developed unless compelling reasons are presented and they 
can satisfy the Sustainability Criteria in Appendix 1 of the Strategy.  Emerging industries 
such as finance, administration and health and aged care will be facilitated by identifying 
suitable employment and investment opportunities in well serviced commercial centres.   Key 
tourism sites, and tourism zones or ‘precincts’ are to be identified in Local Environmental 
Plans (LEPs).  

Infill housing and new residential subdivisions located adjacent to existing well serviced 
centres and towns will be given priority inland release planning.  Only urban areas which 
are/will be identified in final versions of documents such as Bega Structure Report, Eden 
Structure Plan, Bermagui Structure Plan and Merimbula Structure Plan (once endorsed by 
the Director General of Planning).   

Any additional development proposed will need to demonstrate that it can satisfy the 
Sustainability Criteria. In particular, the Strategy requires new development be prohibited in 
LEPs on land assessed as being of high conservation value and that appropriate planning 
controls be incorporated into LEPs to protect biodiversity values on land of lower 
conservation value.  

Existing rural residential zones have the capacity to meet the demands for rural lifestyle 
housing.  Limited areas for additional rural residential must be located on cleared land 
unsuitable for urban or agricultural uses and will only be agreed to be the Department as part 
of an endorsed growth management strategy or structure plan.   

Rural residential development is considered undesirable as it creates land use conflicts, 
fragmentation of valued rural landscapes and productive agricultural land, and increased 
land prices due to speculation. It is also environmentally unsustainable and causes social 
isolation. More traditional ‘rural landscapes’ are considered to be part of the south coast’s 
scenic and cultural value, and as such provides benefits to the tourism industry.  

The Regional Strategy recognises that maintaining the productivity of traditional agriculture 
(particularly dairy farming), forestry and fishing industries and the emerging tourism industry 
is dependant on maintaining the regions high quality of natural resources.  
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Actions required by local Councils outlined in the Regional Strategy to protect natural 
resources include: 

• In identifying potential new urban areas, the location and conservation significance of 
areas shown as ‘Biodiversity Assets Outside Conservation Areas’ on map 2 will be 
verified by councils in consultation with the Department of Planning and Department 
of Environment and Conservation.  New urban development is to be prohibited by 
local environmental plans on land assessed as being of high conservation value; and 
appropriate planning controls are to be incorporated into local environmental plans to 
protect biodiversity values on land of lower conservation value. 

• Councils are to work with the Southern Rivers Catchment Management Authority to 
ensure that the aims and objectives of catchment action plans are considered in the 
future management and planning of local council areas. 

• Local environmental plans will not include further residential or rural-residential zoning 
in the catchments of the coastal lakes and estuaries shown on Map 2 unless it is 
demonstrated that a neutral or beneficial effect on water quality as measured at the 
boundary of the proposed new zoning can be achieved.  In certain circumstances it 
may be possible to use offsetting actions to ensure improved water quality in the 
coastal lake or estuary. 

• Councils will review the suitability of planning controls in existing urban zoned and 
undeveloped lands in the catchments of nominated coastal lakes and estuaries 
(shown in Appendix 4).  Councils will consider the NSW Government-endorsed 
estuary management and coastal zone management plans and Coastal Lake 
Sustainability Assessments in undertaking this task (ie, this Management Strategy 
document). 

• Councils will consider the Regional Conservation Plan prepared by the Department of 
Environment and Conservation to guide implementation of conservation outcomes. 

• Require local environmental plans to protect regionally significant corridors shown as 
‘Indicative Habitat Corridors’ on Map 2.  These corridors will be verified in the 
Regional Conservation Plan and development proposals in these areas will be 
required to maximise the retention of native vegetation and rehabilitate disturbed 
areas. 

• Require local environmental plans to zone all coastal wetlands identified in SEPP 14 
to achieve environmental protection, through zones such as ‘E2 Environmental 
Conservation’ or ‘W1 Natural Waterways’. Future development in these catchments 
will need to demonstrate no net impact on the hydrology, water quality or ecology of 
these wetlands. 

• Require local environmental plans to include provisions on land fronting watercourses 
to limit the creation of additional water rights. 

• When planning new urban areas, the ‘Strategic Assessments of Riparian Corridors’ 
methodology developed by the Department of Natural Resources in conjunction with 
Department of Planning will be adopted by: 

> incorporating the assessments into structure plans 

> appropriate zoning 

> appropriate management through a development control plan 
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• Local environmental plans will not rezone land within the town water supply 
catchments and significant aquifers if this has the potential to reduce the quality or 
quantity of these assets. 

The Strategy states that a key environmental challenge is to improve understanding and 
management of natural hazards, namely flooding, coastal erosion, sea level rise, climate 
change, land stability, bushfires and disturbance of acid sulfate soils. The management of 
natural hazards in the Regional Strategy requires local councils to: 

• Undertake flood investigations over lands with the potential to be affected by sea level 
rise and inundation to ensure that risk to public and private assets are minimised. 

• Make provisions in their LEP for adequate setbacks in areas of coastal erosion risk 
and ocean-based inundation in accordance with coastal zone management plans. 

• Prevent future urban development in areas of known or potential risk. In lieu of an 
appropriate management plan, a risk assessment is to be performed before rezoning 
or approving developments on land at potential risk of natural hazard. 

• Zone areas subject to high hazard to reflect the limitations of the land. 

• When zoning land for future development within the catchment of coastal lakes (as 
defined in Schedule 1 of State Environmental Planning Policy No.71 – Coastal 
Protection), councils must consider a Coastal Lake Sustainability Assessment if one 
has been prepared. 

The logistical problems for water, waste and energy services due to the shape of the region 
and remoteness of many towns, and the additional pressures upon infrastructure during 
seasonal tourism population increases are addressed by the following general objectives: 

• concentrating populations in existing urban areas to efficiently use existing 
infrastructure; 

• promoting the use of harvested stormwater, treated effluent and other such water 
sources for potable / non-potable water supply where appropriate;  

• supporting the development and use of renewable energy sources; and 

• promoting waste avoidance and resource recovery, particularly on construction and 
demolition sites. 

The Regional Strategy indicates that cultural heritage adds to the community identity, well 
being, sense of history and the local and regional character of an area. The Department of 
Planning and Councils will review the scope and quality of the existing statutory lists of 
heritage items and ensure that all places of significance are included in the heritage 
schedules of LEPs. LEPs will also include appropriate provisions to protect coastal towns 
and villages along with associated natural and cultural landscapes and curtilages.  This aim 
will be to protect conservation values, Aboriginal cultural values and visual character, and 
reinforce their economic value for tourism. 
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3.1.3.1 Sensitive Urban Lands Review  

Four parcels of ‘sensitive’ land within the Merimbula Lake catchment, currently zoned 1(c) 
rural small holdings, have been subject to review by an Independent Panel appointed by the 
Minister for Planning (refer Figure 11).   

The total area was assessed to cover 787 ha, of which, 70% contains extant native 
vegetation. Approximately 5% of the proposed urban land contains vegetation types related 
to endangered ecological communities (EECs) or identified as Priority Vegetation Types by 
the SRCMA in 2005.  Based upon soils constraints mapping from CCA Project 5 (DNR 
2006e) (refer Section 2.2.5), between 40 - 50% of the sensitive lands exist on areas with 
moderate to high constraints for standard residential development.  

The Independent Panel found that the four parcels were unsuitable for future urban 
development.  The South Coast Regional Strategy includes a summary of the Panel 
recommendations (refer to Appendix 2 of the South Coast Regional Strategy), as outlined 
below: 

 
TERMS OF REFERENCE ASSESSMENT & RECOMMENDATION 

1a. Suitability of site The Merimbula Lake sites are considered unsuitable for 
urban development on the grounds of topography and soil 
conditions. 

1b. Scale and type of land release No release recommended 

2. Priority and timing Not applicable. 

3. Alternate land uses Maintain as rural small holdings land, with revised zone in 
accordance with the new LEP Template 
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Figure 11. Urban developments proposed on land adjacent to Merimbula Lake (Data Source: 
DP, 2006) 

 

The Department of Planning will work with councils, developers/landowners and relevant 
State agencies, using the recommendations of the Sensitive Urban Lands Panel (as detailed 
in Appendix 2) to guide the finalisation of the development form and environmental 
management of all 17 sensitive urban lands assessment by the Independent Panel. 

3.1.4 Southern Rivers Catchment Action Plan 

The Southern Rivers Catchment Management Authority (SRCMA) was established by the 
NSW Government in 2004, to manage catchments from Wollongong to the Victorian border, 
including Merimbula Lake. The SRCMA was created to promote sustainable management of 
land, water and vegetation assets within the South Coast catchments. The Southern Rivers 
Catchment Action Plan (SRCMA, 2006) outlines the actions to be taken by the SRCMA to 
achieve sustainable management in the region.  

The Southern Rivers Catchment Action Plan (SRCAP) aims to make improvements to a wide 
range of natural resource conditions including coast and marine waters, rivers and wetlands, 
soils, coastal lakes and estuaries, threatened species, and native vegetation.   

The SRCMA has used the NSW Natural Resource Commission’s State-wide Standards and 
Targets to develop five program areas under the SRCAP.  Catchment targets are desirable 
conditions of natural resources at a specified point in time that provides broad indicators of 



 

NSW Department of Environment, Climate Change and Water 32  

catchment health.  Management targets are the level of action needed to achieve a 
catchment target within a specified time.   

The SRCAP lists examples of the kinds of actions required to achieve these targets, although 
is not specific for particular areas as it has a broad, high-level perspective.   
 
The management targets defined in the CAP are to be achieved by 2016. Those 
management targets relevant to the Merimbula Lake Sustainability Assessment and 
Management Strategy include:  

 
Program Target 
Biodiversity B1 By 2016 there will be an increase in the number of land managers who adopt 

management practices that conserve biodiversity and promote sustainable 
production. 

B2 By 2016 through voluntary participation by land managers, the area of land 
actively managed to conserve priority vegetation types will increase from 
11,000 hectares to at least 41,000 hectares. 

B3 By 2016 through voluntary participation by land managers, an additional 
10,000 hectares of native vegetation will be actively managed to build a 
resilient landscape with good connectivity that conserves biodiversity. 

B4 By 2016 the priority recovery actions identified in the Southern Rivers 
threatened species strategy will have been implemented. 

B5 By 2016 vertebrate pest species will be controlled in key locations 
B6 By 2016 priority weed species will be controlled in key locations 

Coastal and 
Marine 

CM1 By 2016, the condition of coastlines will be maintained or improved through 
the development and implementation of natural resource management plans 

CM2 By 2016, the condition of estuaries will be maintained or improved through 
development and implementation of natural resource management plans 
(including estuary management plans) 

CM3 By 2016, best management practices will be developed and adopted by 
aquatic/marine industries 

CM4 by 2016, active management will protect or improve key aquatic habitat areas 
(including for listed threatened/endangered species and ecological 
communities) in partnership with relevant authorities and user groups 

CM5 By 2007, a research strategy will be developed to improve the scientific 
knowledge and understanding of coastal, estuarine and marine environments 
and processes; to be progressively implemented by 2016. 

Water W1 By 2008, 80% of surface water sources and priority groundwater sources of 
the Southern Rivers region will be managed according to a water 
sharing/management plan. 

W2 By 2016 the quality of priority water bodies will be maintained or progressively 
improved. 

W3 By 2016 all water utilities within Southern Rivers CMA area will be managed 
their water systems consistent with the NSW Governments Best Practice 
Management of Water Supply and Sewerage Guidelines approach. 

W4(a) By 2016 the residential consumption (per capita) or potable water in urban 
areas will progressively reduce from the 2001/02 benchmark (as per NSW 
Water Supply and Sewerage Performance Monitoring Report) 

W4(b) Water savings (through adoption of improved water use efficiency and 
conservation measures ) will be progressively improved against the 2005 
benchmark, so that by 2016 a 20% improvement in water conservation and 
use efficiency will be achieved by at least 80% of licensed irrigators within the 
Southern Rivers Catchments. 

W5(a) By 2016 an additional 2,000ha of riparian vegetation will be actively managed 
for improved riverine ecosystem condition 

W5(b) By 2016, streambed and bank stability over 150km of watercourse will be 
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rehabilitated and protected through the construction of a minimum of 50 
streambed and bank control structures. 

W5(c) By 2016 in-stream habitat will progressively be improved by appropriate in-
stream works, such as re-instatement of large woody debris, sandy riverbed 
reconfiguration and removal of a minimum of 15 barriers to fish passage in 
priority reaches. 

W5(d) By 2016 priority actions and works will be implemented to protect and enhance 
40 wetlands of national and regional importance identified as priorities. 

W5(e) By 2011, local environmental plans (LEPs) will incorporate minimum vegetated 
buffer distances to protect waterways from impacts of development. 

Soils and 
Land 
Capability 

SLC1 There will be 300 land managers per year with increased skills, knowledge 
and support to manage land within its capability. 

SLC2 By 2008 there will be greater integration of natural recourse management with 
planning instruments and processes to ensure that land use change 
recognises land capability and sustainability. 

SLC3(a)By 2016 300 kilometres of gully erosion will be stabilised including: 
 - 125 kilometres of minor and moderate gully erosion. 
  175 kilometres of severe and very sever gully erosion. 
SLC3(b)By 2016 a minimum of 10,000 hectares will be protected from the threat of 

erosion including land: 
 - Identified as having a severe or very severe wind erosion hazard; and 
 - Susceptible to severe and very severe sheet and rill erosion. 
SLC4 By 2016 manage according to best practice: 
 - All exposed acid sulphate soils; and 
 - All land identified as having an active acid sulphate soil risk within its 

capability. 
SLC5 By 2016 manage at least 200 hectares of land effected by dryland salinity. 
SLC6 By 2016 an additional 10,000 hectares of land will be managed with 

appropriate soil and pasture management practices to improve soil health and 
productivity. 

SLC7 By 2016 and additional 50,000 hectares will be actively managed for invasive 
plant species that threaten agricultural sustainability. 

SLC8 By 2016 there will be a 20,000 hectare increase in the area of land actively 
managed to control pest animal species (and/or impact of these species) that 
threaten agricultural sustainability. 

 

3.1.5 NSW Natural Resources Commission Standards and Targets 

The Natural Resources Commission (NRC) was created by the Natural Resources 
Commission Act 2003 to establish a sound scientific basis for the properly informed 
management of natural resources in the social, economic and environmental interests of the 
State. It achieves this through providing the NSW Government with independent advice on a 
range of natural resource management issues. 
The NRC's core functions are to:  

• recommend state-wide standards and targets for natural resource management  

• review and recommend the approval of catchment action plans prepared by 13 CMAs  

• audit CMAs' implementation of these plans and their effectiveness in achieving the 
state-wide targets. 

The NRC has prepared the Standard for Quality Natural Resource Management (NRC 
2005).  The Standard addresses quality practice in natural resource management and is 
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designed to apply to natural resource management at all scales including at the state, 
regional or catchment, local and property levels. Specifically, the development and 
implementation of Catchment Action Plans (CAPs) by Catchment Management Authorities 
(CMAs) must comply with this Standard.  

The NRC has set 13 State-wide targets, the target for coastal lakes requires ‘By 2015 there 
is an improvement in the condition of estuaries and coastal lake ecosystems’.   

The Government has adopted the NRC recommended standard and the state-wide targets 
for natural resource management. The state-wide targets are adopted as part of the NSW 
Government's State Plan (2009). 

The NSW Natural Resource Monitoring Evaluation and Reporting Strategy (2006) guides the 
development and implementation of monitoring, evaluation and reporting frameworks to 
assess progress against the targets. 

3.2 OTHER DOCUMENTS GUIDING STATE AND REGIONAL PLANNING AND 
MANAGEMENT OF COASTAL LAKES 

3.2.1 Healthy Rivers Commission Coastal Lakes Strategy 

As discussed in Section 1.1, the Healthy Rivers Commission (HRC) carried out an 
Independent Inquiry into Coastal Lakes to highlight the need for improved and coordinated 
management of coastal lakes in NSW (HRC, 2002).  This inquiry involved community and 
stakeholder consultation for approximately 90 coastal lakes throughout NSW, including 
Merimbula Lake.  As part of its final report on the independent inquiry into coastal lakes, 
HRC provided a Coastal Lakes Strategy to assist environmental managers make better 
decisions regarding future management of coastal lakes.  This strategy included: 

• Principles for managing coastal lakes; 

• A management framework for each major class of coastal lake (viz: comprehensive 
protection, significant protection, healthy modified conditions, targeted repair); 

• A classification of coastal lakes; 

• Guidelines for preparation of assessments to determine the capabilities and 
limitations of each coastal lake to sustain human activities; and 

• Guidelines for preparation of management plans for existing and new activities and to 
guide the expenditure of public funds, based on the results of assessments. 

The ‘management framework’ provides guidance on the underlying intention of management 
decisions, the scope of the required Sustainability Assessment, the intended management 
outcomes, the types of actions possible, and a selection of management ‘tools’ for 
implementing actions.  The Management Framework for ‘healthy modified conditions’ coastal 
lakes is provided in Figure 12. 

The classification of Merimbula Lake as ‘healthy modified conditions’ is discussed further in 
Section 4.2.1. 
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Figure 12. HRC Management Framework for ‘Healthy Modified Conditions’ Coastal Lakes 
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3.2.2 Coastal Lakes Management: Strategies for a Sustainable Future 

In addition to the NSW Government policies and plans of direct relevance to Merimbula 
Lake, a recent booklet titled Coastal Lakes Management: strategies for a sustainable future 
(CLMS) (Haines, 2006a) has also been used to inform the management actions for 
Merimbula Lake.  It identifies ten overarching strategies for coastal lakes, which aim to 
address the underlying threats to sustainability by considering their physical structure and 
behaviour, as well as their prevailing chemical and biological processes.  The strategies 
relevant to Merimbula Lake are: 

1. Discourage future intensification of development around ‘healthy’ and sensitive coastal 
lakes, while allowing ‘appropriate’ development around more robust or currently 
degraded lakes. 

2. Future development should be encouraged in sections of the catchment that are already 
degraded and have limited ecological value (e.g. existing or former agricultural 
development). This way, development carried out using best practice environmental 
protection measures has the potential to have a net positive environmental outcome 
compared to existing landuses. 

3. Buffers or offsets to development are required around coastal lakes that take into 
consideration the functionality of the biophysical ecosystem and the expected response 
to future environmental change. 

4. Foreshores should be rehabilitated to restore natural ecosystem function, while 
vegetated corridors should also be established across catchment landscapes to 
reconnect lakes with other environments and fragmented habitats. 

5. Prohibit dredging within coastal lakes to avoid changes in benthic metabolism and 
potential degradation of water quality. 

6. Replace older-style on-site sewage and septic systems around coastal lakes with 
modern on-site systems, or pump-out tanks where development is low-lying. 

7. Formally protect coastal lakes and associated habitats through appropriate statutory 
plans or policies, including allowance for natural shifts in biophysical function in 
response to future environmental change. 

Haines (2006a) states that the strategies should not be considered as a complete list for 
coastal lake management.  Rather, the strategies are to be used as a platform for individual 
management plans and strategies, which are tailored to individual systems with unique 
management requirements. 

It is considered that these strategies could be incorporated into the Merimbula Lake 
Management Strategy, as appropriate.  Indeed, Haines (2006a) identifies Coastal Lake 
Management Strategies (Sustainability Assessment and Management Plans) as an avenue 
for implementing some of the recommended strategies (refer Table 12 in Haines, 2006a). 
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3.3 LOCAL PLANNING FRAMEWORKS 

3.3.1 Merimbula Lake and Back Lake Estuary Management Plan 

The Merimbula Lake and Back Lake Estuary Management Study and Plan (EMP, Webb 
McKeown & Associates 1997) was adopted by Bega Valley Shire Council in 1997. As part of 
the EMP, the ecological, social and economic features, values and issues for both lakes 
were identified. A series of objectives and actions relevant to Merimbula Lake were outlined 
in the EMP (WMA, 1997), as discussed below.  Some of the actions in the EMP have been 
carried out, while others have not.  A discussion on implementation of EMP actions, and any 
further steps required, is also provided below. 

• Estuarine Habitat Conservation: Preserve abundance and diversity of estuarine flora and 
fauna and maintain the systems productivity to support the oyster, fishing and tourism 
industries by: Zoning of waterways and sensitive areas for environmental protection; 
implementing vegetation corridors along streams and drainage lines, and weed control 
and fencing / boardwalks around the lakes and their foreshores; and undertaking 
mapping and signage for sensitive habitats such as seagrass and wetlands, and faunal 
habitat studies. 

Table 5. Estuarine Habitat Conservation Actions from EMP 

Estuarine Habitat Conservation Actions Status Comment 

Zone waterway areas Underway Will be included as part of 
proposed new LEP 

Zone foreshores and sensitive areas for 
environmental protection 

Underway Will be included as part of 
proposed new LEP 

Require vegetation corridors along streams and 
drainage paths 

On-going Rehabilitation also required 
to re-generate corridors 

Extend fencing / boardwalk program Implemented  

Control weeds in foreshore bushland On-going Need incentives for control 
on private lands too 

Erect signs near sensitive habitat areas Implemented Need to supplement with 
other education initiatives 

Investigate and re-map seagrass and wetland 
areas 

Implemented Completed as part of DPI 
CCA project (refer Section 
2.2.4.2) 

Undertake fauna studies of forest areas Not done Still required 

 

• Water Quality: maintain the level of water quality to protect ecological, recreational and 
aesthetic values according to Australian Water Quality Guidelines, and determine the 
state of the lake’s water quality and pollutant sources, by: catchment runoff controls, 
pollution control structures at new developments, community education and monitoring of 
runoff and lake water quality.  
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Table 6. Water Quality Actions from EMP 

Water Quality Actions Status Comment 

Adopt ANZECC guidelines Not formally 
adopted 

New guidelines (ANZECC, 
2000) recommend site-
specific guidelines be 
developed 

Establish catchment runoff controls On-going Needs to be more 
comprehensive and binding 

Construct and maintain pollution control structures 
for urban and infrastructure developments 

On-going Needs to cover all urban 
runoff inputs.  Maintenance 
is on-going requirement 

Monitor lake catchment runoff and water quality Implemented Needs to be on-going, as 
part of overall Estuary 
Health Assessment.  Could 
be supplemented by 
catchment audit modelling 

Review settling pond performance at Top Lake Implemented No further works required 

Undertake community education on water pollution Not done Still necessary 

Review water pollution disaster plan Not done Still necessary from a risk 
assessment perspective 

• Erosion/Sedimentation: reduce sediment input rates to near pre-development levels and 
restore areas of sedimentation/erosion, by: soil and water management controls, 
reductions in unnecessary clearing, sediment trap installation, erosion treatment and 
maintenance dredging where appropriate, monitoring of turbidity and education on land 
use.  

Table 7. Erosion / Sedimentation Actions from EMP 

Erosion / Sedimentation Actions Status Comment 

Establish soil and water management controls Implemented Controls need to be 
enforced / followed 

Allow only essential clearing On-going  

Construct sediment traps On-going Regular maintenance is 
required to remain effective 

Locate and treat active erosion On-going Would envisage that only 
some areas have been 
treated 

Undertake maintenance dredging Not done The need for such works 
would need to be well 
established 

Establish Foreshores Committee as umbrella 
group 

Implemented Under the new Shire-wide 
coastal committee 

Undertake land use education program for rural 
owners 

Not done Remains an important 
source control for pollutant 
and sediment runoff 
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Erosion / Sedimentation Actions Status Comment 

Monitor water turbidity On-going As part of WQ monitoring, 
which requires on-going 
attention 

• Waterway Access: improve access for all users of the lake without compromising 
significant habitats or other lake users, by: acquisition of foreshore areas for recreation; 
dredging at the boat ramp; improve recreational facilities and amenities and foreshore 
walkways which will also allow waterway access; limiting the disturbance to wetlands, 
and investigate larger vessel facilities at Merimbula. 

Table 8. Waterway Access Actions from EMP 

Waterway Access Actions Status Comment 

Acquire selected foreshore areas for recreation Not done Cost constrained 

Undertake maintenance dredging at boatramp Not done Funding for works not yet 
established 

Develop/improve walkways in foreshore zone Implemented No further works required at 
this stage 

Improve recreational user facilities and amenities Implemented No further works required at 
this stage 

Create waterway access areas along walkways Implemented No further works required at 
this stage 

Limit disturbance to wetlands Implemented Barriers erected 

Investigate location for larger vessel facilities Not done Commercial incentive 
required for investigation 

Investigate possible boating facilities for Back Lake 
and Top Lake 

Not done Need to first establish the 
demand and environmental 
impact of increased boating 
on these areas 

Survey user boating/recreational requirements Not done Is necessary to establish 
user demands and 
requirements 

• Visual Amenity: preserve the high quality of the visual value of the waterways and 
foreshores, and where possible, redress the impact of inappropriate development, by: 
establishing a visual management system and a visual enhancement program; and 
installing visual amenity improvements downstream of the bridge, and new walkway 
viewing platforms. 

Table 9. Visual Amenity Actions from EMP 

Visual Amenity Actions Status Comment 

Develop a system of visual management Not done Visual impacts should be 
considered as part of 
development assessment 

Undertake works to improve visual amenity Not done Options for improving visual 



 

NSW Department of Environment, Climate Change and Water 40  

downstream of bridge amenity should first be 
considered and determined 
if warranted 

Develop new walkway viewing locations Not done Need for such works should 
be reconsidered 

Implement visual enhancement program Some works 
done 

Through community 
education and modifications 
to local planning system 

• Foreshore Erosion: implement measures to prevent / substantially reduce the rate of 
erosion that are environmentally sensitive and cost effective, by: repairing existing log 
retaining wall and redeveloping Merimbula Lake foreshores; and implementing a 
monitoring program for foreshore erosion. 

Table 10. Foreshore Erosion Actions from EMP 

Foreshore Erosion Actions Status Comment 

Repair existing log retaining wall Implemented Repair works on-going 

Redevelop foreshores along Merimbula Lake 
entrance 

On-going Some foreshore areas have 
been stabilised 

Establish foreshore erosion monitoring program On-going Informal monitoring being 
undertaken 

• Aquaculture: find resolution for conflicts between recreational users and oyster producers 
in Merimbula Lake, and preserve the abundance and diversity of aquatic fauna and flora 
(emphasis on commercial species) by maintaining water quality and habitat, by: 
implementing the above management actions for water quality and habitat and preparing 
a fishery management plan for the lake. 

Table 11. Acquaculture Actions from EMP 

Acquaculture Actions Status Comment 

Implement management strategies to protect water 
quality and habitat 

Some works 
done 

As part of other actions in 
EMP and other initiatives 

Prepare fishery management plan for lakes Unneccessary Commercial fishing is limited 
and controlled through other 
processes 

• Entrance Conditions: maximise the safety of Merimbula Lake entrance by: appropriate 
placement of entrance bar warnings. 

Table 12. Entrance Conditions Actions from EMP 

Entrance Conditions Actions Status Comment 

Provide entrance bar warning at appropriate 
locations 

Implemented No further works required 

Actions associated with opening of Back Lake not included here. 
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• Community Involvement and Support: increase the public awareness, support and 
involvement with the EMP, to facilitate implementation of the plan, but also balance the 
expectations of development with that of lake management, and investigate moving 
developments away from sensitive foreshore and waterway areas to more suitable 
locations, by: investigating land exchanges to protect land of environment or foreshore 
habitat value, and increasing environment protection zoning for foreshore and waterway 
areas; and implementing education, assistance and involvement programs in the 
community.  

Table 13. Community Involvement and Support Actions from EMP 

Community Involvement and Support Actions Status Comment 

Investigate exchange of land requiring 
environmental or foreshore protection 

Investigations 
underway 

Will be considered as part of 
proposed new LEP 

Investigate partial rezoning to increase foreshore 
and waterway protection 

Underway Will be included as part of 
proposed new LEP 

Implement education and community programs Not done Still necessary 

Involve community in implementation of the Plan On-going Through Estuary 
Management Committee 

3.3.2 South East Forests National Park and Egan Peaks Nature Reserve Plan of 
Management 

South East Forests NP and Egans Peak NR (‘the Parks’) are located in the escarpment west 
of Bega and Eden.  A section of the National Park is located in the upper catchment of 
Merimbula Lake. The Parks combined cover 117,679 ha, and are linked with other coastline 
and coastal hinterland reserves (NPWS 2006), providing a corridor between coast and 
escarpment.  

The Parks contain diverse native forest types, including rainforest, tall moist forest, dry open 
forest and heaths. Within this exists a diversity of threatened or rare plant species, restricted 
plant communities and old growth forest. The habitat is highly valuable to a range of native 
animal species including many threatened fauna, in particular, the long-footed potoroo. 
Cultural heritage sites describing extensive and significant Aboriginal occupation, and some 
artefacts of European settlement (such as logging, transport and mining relics) also exist 
within the Parks. The Parks are highly important as an area to allow wilderness and natural 
processes to occur relatively undisturbed. This wilderness adds to the great scenic value of 
the forest, rock outcrops and waterfalls within the Parks. These features provide an 
educational, recreational and tourism asset for the district (NPWS 2006). 

The emphasis of the South East Forests NP and Egan Peaks NR Plan of Management 
(POM) is to manage the parks so as to conserve their natural and cultural heritage while 
providing opportunities for sustainable public use. Strategies and programs to protect, and 
where necessary restore, the natural and cultural values will include: 

• protection from human disturbance of rare forest ecosystems, significant areas of old 
growth, and the habitat of threatened species; 

• conservation, in conjunction with the community, of significant cultural values and places 
and landscapes; 
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• application of fire regimes designed to maintain ecosystems; 

• control of introduced plant and animal species; 

• rehabilitation of areas previously subject to logging activities and of logging infrastructure 
such as trails and log dumps; 

• implementation of the principles of ecologically sustainable forest management  
including codes of practice, research and monitoring; and 

• management of public use in an ecologically sustainable manner. 

Prioritised management actions are provided in the plan and high priority actions include: 

• Establish monitoring programs to measure long term changes in the abundance and 
distribution of rare plant species and ecosystems.  

• Remove non-local trees and shrubs and replace with indigenous species.  

• Finalise and implement weed and pest animal control plans.  

• Consult with other authorities and organisations with a view to reducing the invasion of 
pine seedlings into the park. 

• Develop and implement deer management programs.  

• Implement fire management strategies for the park.  

• Establish formal consultation mechanisms for discussion of Aboriginal heritage 
management issues. 

• Develop a Memorandum of Understanding (MoU) between the NPWS and organisations 
representing the interests of the broader Aboriginal community which will establish 
principles for a range of cultural heritage management issues.  

• Continue with surveys and recording of Aboriginal sites, places and landscapes within the 
park and identify priorities.   

• Gather oral histories.  

• Implement a road monitoring program to assess road conditions and levels of use to 
provide accurate information to guide future management of roads and trails in the park.  

• Conduct field days for neighbours to meet with NPWS staff. 

3.3.3 Yurammie State Forest 

A portion of the Yurammie State Forest is located within the upper Merimbula Lake 
catchment.  Map 1 of the Eden Regional Forest Agreement (RFA) (1999) between the 
Commonwealth of Australia and the State Government of NSW indicates that the part of the 
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Yurramie State Forest that falls within the Merimbula Lake catchment comprises of mostly 
"informal reserve" with a very small area "reserved by prescriptions".  

Under the Eden RFA, informal reserves are "managed for Environment and Heritage Values 
which contribute to the Comprehensive, Adequate and Representative Reserve System" (p5, 
Eden RFA). Informal reserves in NSW are usually part of the Special Management Zone. 
This zone, according to the NSW Forest Management Zoning System, is managed for 
protection of natural and cultural conservation values, with timber harvesting, removal of 
forest products or materials, grazing by domestic stock and gravel/hard rock quarrying 
generally not permitted, and mineral and petroleum exploration permitted in this zone (and 
mining proposals derived from exploration requiring standard environmental impact 
assessment and development approval processes). 

3.3.4 Bega Valley Local Environment Plan 

Landuse activities in Merimbula Lake catchment are permitted and managed according to 
the Bega Valley Local Environment Plan (LEP, 2002). Those zones which exist within 
Merimbula Lake’s catchment are described briefly below, along with a description of key 
considerations for development within each zoning.  A map of landuse zonings within 
Merimbula Lake catchment, according to the Bega Valley LEP, is presented in Merimbula 
District Structure Report 
 
The Merimbula District Structure Report (BVSC, 2008) is a preliminary planning investigation 
of land use needs for the Merimbula District for the next 20 years. The Structure Report will 
be used to guide decisions and plans made by Council that affect the study area (including 
its Comprehensive LEP). It will also be used to inform private sector investment.  
 
There are a number of areas to the west of existing urban development areas that the c 
recommends changes in zoning. One area closest to the lake foreshore has been partially 
developed for tourist accommodation (within the existing 2(c) area in Figure 13). It is 
proposed to zone the land a combination of R3 Medium Density Residential and E2 
Environmental Conservation in the LEP. The E2 zone would extend 100 metres from 
Merimbula Lake edge except where there is existing tourist development within the 100m in 
which case it will reduce to 50m. It is envisaged that the relevant DCP include guidelines 
regarding the suggested development character. However, the Structure Report also 
acknowledges that the site may have some vegetation, bushfire and aboriginal 
archaeological heritage constraints.  
 
Other areas within the current 2(c) zone are recommended for E2 Environmental 
Conservation and E3 Environmental Living zones. Whilst areas closest to Merimbula Drive 
(and the catchment boundary) contain significant constraints due to topography, vegetation 
and bushfire issues, however the Structure Report recommends R2 Low Density Residential 
or R3 Medium Density Residential. 

Figure 13. 

Rural Zones: 1(a), 1(c), 1(f)  

• Rural zone 1(a) allows for agriculture and other rural landuses, with subdivisions 
permitted if they can be shown to improve the commercial productivity of the land. 
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Industries and developments of a non-agricultural nature are not permitted in these rural 
zones.  

• Rural Zone 1(c) provides for rural residential development, which is preferably located to 
account for natural constraints and agricultural land 

• Rural Zone 1(f) allows for the conservation and management of State Forests.  Areas of 
National Park within the Merimbula Lake catchment are also currently included within this 
zoning, which as yet have not been rezoned to the more appropriate Zone 8. 

Residential Zones: 2(a), 2(b), 2(c) 

• Land in zone 2(a) is permitted to be developed for low density residential housing, or for 
low scale developments such as bed and breakfasts or child care centres, with 
development consent from BVSC. 

• Land in zone 2(b) provides for a range of medium density housing styles and residential 
densities. This includes developments such as multi unit housing, motels and guest 
houses, with development consent from BVSC. 

• Zone 2(c) permits developments which are intended to accommodate tourists and visitors 
as well as residents, so long as the development is fitting with the character of nearby 
developments. Developments permitted in this zone include serviced apartments, 
caravan parks, clubs, entertainment facilities, ecotourism facilities, with development 
consent from BVSC.  

Business Zone: 3(a), 3(b) 

• The 3(a) General Business zoning provides for commercial development and expansion 
of business activities in appropriate locations which service the needs of the community 
and visitors, and to allow for the development of facilities which accommodate the needs 
of travellers (such as refreshment, accommodation, recreation and entertainment). 

• 3(b) is a Special Business zoning, to provide specialist area for retail developments which 
have similar access and location requirements, and other office and non-retail activities 
that do not detrimentally impact the purpose of surrounding zones 

Special Uses: 5(a) 

• Zone 5(a) land is for special uses, which includes schools, churches and aged care 
facilities, with development consent.  The 5(a) zoning in Merimbula Lake catchment 
include Merimbula Airport, as well as Merimbula-Pambula Sewage Treatment Works. 

Open Space Zones: 6(a) 

• Zone 6(a) contains existing open space, and only uses (particularly recreational uses) 
which preserve public use of the land as open space are permitted. 

Environnent Protection Zone: 7(b), 7(d), 7(f1) 
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• 7(b) is the Environment Protection Foreshore Zone, aiming to protect and enhance 
foreshore and wetland areas of significant natural or cultural conservation value, and 
ensure activities of facilities in such zones do not negatively affect the conservation value 
of the zone or adjoining waterbody. 

• The General Environment Protection zone 7(d) is to protect and conserve: valuable 
natural environments of such as bushland, significant areas of natural vegetation, water 
catchment areas, and wildlife habitats and corridors; visual values of coastal landscapes, 
hillscapes, and ridgelines; threatened ecological communities, species and habitats and 
areas of high biodiversity value; and control the reduction of important natural habitats.  

• The Coastal Lands Protection Zone 7(f1) aims to identify and protect environmentally 
sensitive and scenic coastal land, permit only sensitive development to protect significant 
tourist and recreational areas of coastline, and ensure such developments are not 
impacted by coastal processes in the short or long term. 

National Park and Nature Reserve Zone: 8 

• This zone contains national parks, nature reserves and other lands and activities on 
such land which is authorised under the National Parks and Wildlife Act 1974.  No 
areas within the Merimbula Lake catchment have this zoning, however, the areas of 
South East Forests National Park currently zoned 1(f) should be managed giving 
consideration to the provisions of zone 8. 

3.3.4.1 LEP Review 

As part of State planning reform process, The NSW Department of Planning (DP) has 
directed all Councils within NSW to review Local Environmental Plans by 2011.  Bega Valley 
Shire Council has commenced the process of reviewing their LEP.  The new comprehensive 
LEP is to be completed by March 2009.   

In order to gain consistency between Councils, a Standard Instrument (Principal 
Environmental Plan) has been gazetted, to which all future LEPs need to be consistent.    
The LEP standard instrument includes a pre-defined set of landuse zonings (Table 14).  
Each Council will be able to introduce local provisions to landuse zonings, but will not be able 
to introduce new zonings.   

Table 14. LEP Standard Instrument landuse zonings (NSW Government, 2006) 
Rural Zones Residential Zones Business Zones Industrial Zones 

RU1 – primary production R1 – general residential B1 – neighbourhood centre IN1 – general industrial 

RU2 – rural landscape R2 – low density B2 – local centre IN2 – light industrial 

RU3 – forestry R3 – medium density B3 – commercial core IN3 – heavy industrial 

RU4 – rural small holdings R4 – high density B4 – mixed use IN4 – working waterfront 

RU5 – village R5 – large lot residential B5 – business development  

RU6 - transition  B6 – enterprise corridor  

  B7 – business park  

    

Special Purposes Recreation Environmental Protection Waterways 
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SP1 – special activities RE1 – public recreation W1 – natural waterway 

SP2 – infrastructure RE2 – private recreation 

E1 – National Parks and Nature 
Reserves 

W2 – recreational waterway 

SP3 - tourist  E2 – environmental conservation  W3 – working waterway 

  E3 – environmental management  

  E4 – environmental living  

3.3.5 Merimbula District Structure Report 
 
The Merimbula District Structure Report (BVSC, 2008) is a preliminary planning investigation 
of land use needs for the Merimbula District for the next 20 years. The Structure Report will 
be used to guide decisions and plans made by Council that affect the study area (including 
its Comprehensive LEP). It will also be used to inform private sector investment.  
 
There are a number of areas to the west of existing urban development areas that the c 
recommends changes in zoning. One area closest to the lake foreshore has been partially 
developed for tourist accommodation (within the existing 2(c) area in Figure 13). It is 
proposed to zone the land a combination of R3 Medium Density Residential and E2 
Environmental Conservation in the LEP. The E2 zone would extend 100 metres from 
Merimbula Lake edge except where there is existing tourist development within the 100m in 
which case it will reduce to 50m. It is envisaged that the relevant DCP include guidelines 
regarding the suggested development character. However, the Structure Report also 
acknowledges that the site may have some vegetation, bushfire and aboriginal 
archaeological heritage constraints.  
 
Other areas within the current 2(c) zone are recommended for E2 Environmental 
Conservation and E3 Environmental Living zones. Whilst areas closest to Merimbula Drive 
(and the catchment boundary) contain significant constraints due to topography, vegetation 
and bushfire issues, however the Structure Report recommends R2 Low Density Residential 
or R3 Medium Density Residential. 
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Figure 13. Current LEP Landuse Zonings 
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4. Sustainability Assessment for Merimbula Lake 

4.1 WHAT IS SUSTAINABILITY? 

The concept of sustainability evolved largely from the 1987 Brundtland Report, wherein the 
definition of ‘sustainable development’ was given as “development that meets the needs of 
the present without compromising the ability of future generations to meet their own needs” 
(Brundtland, 1987).   

A ‘sustainability’ approach to natural resources management involves ensuring the ability of 
natural resources to provide ecological, economic, and social benefits for present and future 
generations.  When applied at a local scale, such as a specific waterway, a sustainability 
approach seeks to attain a balance between competing commercial, community and 
scientific / conservation interests (refer Figure 14). 

Figure 14. Sustainability Interests / Considerations for ICOLLs (Haines 2006b) 

 

 

Conceptually, sustainable management requires awareness and consideration of the 
ecological system by the socio-economic system that has super-imposed itself upon the 
natural ecosystem, and requires measurements of and accountability for the values that the 
natural ecosystem provides to the socio-economic systems that affect it (Terwilliger and 
Wolfin, 2005).   
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4.2 SUSTAINABILITY CLASSIFICATION SCHEMES 

4.2.1 Healthy Rivers Commission Classification 

Classifying the coastal lakes of NSW was seen by the HRC (2002) as a first step towards the 
identification of a set of realistic goals for each lake and a management strategy able to 
achieve them cost effectively. 

Each of the 90 coastal lakes in NSW was classified by the HRC (2002) into one of four 
categories (see Table 15).  This classification was based on: 

• Natural sensitivity to human activities; 

• Existing condition of the catchment and lake waterbody; and 

• Recognised natural and resource conservation values. 

Different management recommendations were established by HRC for the different lake 
classifications.  

Table 15. Coastal lake classification and management orientations (from HRC, 2002) 
Management 
Orientation 

Primary Outcome Priority Lake 

Comprehensive 
Protection 

All natural ecosystem processes restored and preserved. Lake Wollumboola 

Significant Protection Critical natural ecosystem processes restored and 
preserved. 

Myall Lakes 

Back Lake 
(provisional) 

Healthy Modified 
Conditions 

Key natural and/or highly valued modified ecosystem 
processes rehabilitated and retained. 

Cudgen Lake 

Burrill Lake 
(provisional) 

Narrawallee Inlet 

Coila Lake 

Merimbula Lake 

Targeted Repair Habitat conditions for selected key species established.  

 

Merimbula Lake was classified by HRC (2002) as ‘healthy modified conditions’.  This 
classification for Merimbula Lake was based upon the following (HRC, 2001): 

• The Recognised Conservation Value of Merimbula Lake was classified to be ‘high’. 
This classification was determined using a number of environmental, economic and 
social factors which are dependant upon or related to the health of the lake. Such 
factors included the lake’s mangrove area, saltmarsh area, and seagrass area as a 
percentage of all coastal lakes. The assessment of the commercial value of fisheries 
and oyster leases was also included, as was the NPWS conservation value of the 
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catchment and lake, the existence of waterbirds, shorebird breeding sites, fauna, flora 
and/ or nature reserves, national parks, marine parks or reserves, wetlands listed on 
the Directory of Important Wetlands in Australia (as is Merimbula Lake), and 
Aboriginal significance of the lake and catchment. 

• The Natural Sensitivity of Merimbula Lake was classified as ‘high’. This classification 
“refers to the inherent capability of coastal lakes to tolerate modifications in their 
catchments (or within their water bodies) without measurable degradation of their 
water ecosystems” (HRC 2001). The approach used to classify Natural Sensitivity 
was to determine the potential for each lake to dilute and / or transform pollutants 
(based upon the lake’s geomorphology and its ratio of catchment land to waterway 
area) and the potential to remove pollutants through flushing (based on the lake’s 
opening regime).  The approach also considered human intervention in each lake’s 
ecosystem via artificial entrance opening, the extraction of freshwater inflows and the 
increase in nutrient, sediment and pollutant loads from urban and agricultural 
development. The dilution potential was assessed as ‘moderate’ and flushing 
potential was ‘high’, based upon the mostly open entrance conditions for Merimbula 
Lake.  

• The Catchment Condition was considered to be ‘modified’ in Merimbula Lake. The 
Catchment Condition assessment considered the amount of human modification of 
the catchment, for example agriculture and/or urban development is known to 
exponentially increase the export of nutrients into lakes, and the lake’s critical nutrient 
load beyond which ecosystem changes becomes very difficult to reverse. Due to a 
lack of appropriate data, catchment condition for each lake was rated on the nutrient 
export potential from the physical area of forested, urban and rural land.  

• The Lake Condition was determined to be ‘moderately affected’ in Merimbula Lake. 
The Lake Condition refers to the general health of each lake system, utilising 
information, where available, on known water quality problems and other data 
included in the Australian Estuarine Database. 

• Significant other factors considered in the classification of Merimbula Lake included: 
the existing pattern of population growth and services demand in Eden and 
Merimbula; opportunities to rehabilitate modified ecosystem processes; and the 
oyster growing industry. Constraints on further development here may increase 
development pressures on nearby lakes that require greater protection. Further 
assessment may indicate whether the lake has capability to accommodate greater 
development, and reduce pressure on surrounding areas. 

It is important to recognise that many of the assessments described above were carried out 
in the absence of comprehensive data for each coastal lake, and as such, were largely 
based on comparisons between the different systems.  However, based on the assessments 
carried out for this management strategy the classification of Merimbula Lake as ‘healthy 
modified condition’ under the classification / management orientation scheme presented by 
HRC (2002) is supported. 

 



 

NSW Department of Environment, Climate Change and Water 51  

4.2.2 Morphometry-based Classification 

A method for determining sensitivity of coastal lakes to human influences has been 
determined by Haines et al. (2006) using a comparison of morphometric parameters.  These 
parameters incorporate basic physical attributes of the waterway and catchment, such as 
waterway size, catchment size, waterway depth, and waterway shape. 

Three key morphometric parameters were established by Haines et al. (2006) an evacuation 
factor (which gives a measure of the ability of a coastal lake to exchange lake water with 
ocean water), a dilution factor (which gives a relative measure of the catchment inputs to the 
resident water volume), and an assimilation factor (which gives a measure of how responsive 
lake water levels are to catchment inflows). 

Using morphometric data provided in Haines (2006b), values for these sensitivity factors has 
been established for Merimbula Lake.  For each factor, the calculated value was within the 
lowest category, meaning it is in the least sensitive category when compared to other coastal 
lakes in NSW.  This supports the modelling carried out by Robson et al 2004, who also 
consider the system to be relatively robust, based primarily on the predominantly open 
nature of Merimbula Lake entrance (and thus consistent tidal exchange within the ocean), 
and the relatively large resident waterway volume of the lake (particularly when considered in 
relation to the catchment size). 

4.2.3 Vulnerability Assessment 

An assessment of the relative vulnerability (sensitivity) of NSW far south coast estuaries to 
long term degradation caused by the effects of catchment development was carried out by 
the former Department of Land and Water Conservation (DLWC, 2000) and has been 
reapplied recently by DNR (in prep.) to support the South Coast Regional Strategy. The 
DLWC (2000) assessment was based on a number of equally weighted physical parameters, 
including waterway depth, dilution capacity, flushing period, trapping efficiency and 
catchment loads.  The more vulnerable estuaries were found to be the shallow intermittently 
open lakes, lagoons and creeks that also had large catchment runoff to estuary volume ratios 
and higher nutrient loadings.  DLWC (2000) also concluded that the simple measure of 
waterway depth was a key indicator of vulnerability, with shallower waterways being the 
more vulnerable. 

Under fully forested (natural) conditions, Merimbula Lake was considered to be of Low 
vulnerability, and under current land use conditions, the lake is considered to have 
Moderately Low vulnerability. As the current level of land use in the catchment has resulted 
in a higher vulnerability rating than the fully forested state, this confirms the lake’s 
susceptibility to the level of land use change that has so far occurred and suggests further 
degradation may occur with further intensification of land use in the catchment.  

Once again, the relatively low vulnerability ratings for Merimbula Lake, as determined by 
DLWC (2000) are considered to be attributable to it being permanently open allowing 
consistent tidal flushing. The lake is also large and has a relatively small catchment area 
compared with the lake size and volume, meaning catchment runoff volumes are relatively 
minor.  The effective tidal exchange and minor catchment input volume allows for low 
vulnerability under forested conditions, and inputs from current land uses involving 
agriculture and urban development have increased the lake’s vulnerability slightly.  
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4.2.4 Susceptibility to Nutrient Loading 

The susceptibility of 12 coastal lakes and estuaries (including Merimbula Lake) to poor water 
quality and other adverse ecosystem effects due to increasing nutrient loads was modelled 
by Sanderson et al. (2006). The assessment considered a number of variables and 
relationships when determining the sensitivity of a lake to potential increases in nutrients. 
Total nitrogen was used to indicate sensitivity to all nutrients.   

Sanderson et al. (2006) assessed how nutrient loads were processed by a waterbody based 
on the waterway area, catchment area, tidal flushing and entrance condition, lake volume, 
and the lake’s potential to reduce nitrogen content in the water through denitrification. The 
ability of each system to cycle nutrients between living and non-living forms was calculated 
using a biogeochemical model (Robson et al., 2004). The study also assessed lake depth as 
it relates to light availability for benthic organisms, and the ability of nutrient loads to 
attenuate light and reduce benthic primary production. The susceptibility (or sensitivity) of 
each lake to changes in nutrient inputs was thus determined.  

Nutrient input to Merimbula Lake was calculated based on landuse within the catchment, and 
is shown in Figure 5.  Using a biogeochemical model of the lake, Robson et al. (2004) 
determined that: 

• Merimbula Lake is well flushed by the tides, allowing good water exchange and removal 
of nutrients.  

• Nutrient export from the catchment was low, and as the waterway volume was large 
compared with catchment area, the lake is unlikely to receive high nutrient loading  

• Denitrification rates were higher than that of nutrient export rates from the catchment, and 
in fact, nutrients in the waterway are likely to be sourced from oceanic rather than 
catchment waters. 

• The extensive areas of shallow water combined with good tidal exchange allow extensive 
and robust seagrass beds. 

Based on the above information, Merimbula Lake was assessed to have a very low 
susceptibility, and the modellers determined the lake’s assessment to be of high confidence 
(Sanderson et al 2006).  However, Sanderson et al. (2006) noted that increased nutrient 
loads are not the only negative impact that may result from modifications to catchment land 
use. Increased sediment loads, contamination from pesticide and herbicide, the introduction 
of exotic species, acid drainage and modifications to hydrologic mechanisms may also result 
in response to changes in catchment land uses.   

4.3 SUSTAINABILITY MODELLING 

4.3.1 Coastal Lakes Assessment and Management (CLAM) Tool 

The Integrated Catchment Assessment and Management Centre (iCAM) of the Australian 
National University were commissioned by DNR (now DECCW) to develop the Coastal Lake 
Assessment and Management (CLAM) tool based on Bayesian Decision Networks (BDNs).  
BDNs are considered useful when describing environmental systems, such as coastal lakes, 
by representing the relationships between processes in a natural system as a series of 
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linkages and variables, and enabling the likely impact of changes to one variable (process) 
upon others in the system to be described.  

BDNs are based upon Bayes’ probability theory, and as such, utilise probability distributions 
to describe the likelihood of an outcome (or impact) based upon the inputs (or decisions) to a 
system. An advantage of BDN frameworks is that both quantitative (measured) and 
qualitative (eg expert opinion) data and the uncertainty associated with the data may be 
utilised in determining the likelihood of an outcome.  

The BDN approach was selected by the ISC as the preferred tool for use in conducting 
Sustainability Assessments and the translation of preferred management actions into 
Management Strategies for the pilot coastal lakes. 

The CLAM tool BDN framework consists of a series of scenario choices (management 
options), output variables (outcomes) and utility variables (outcomes in dollars). Each of the 
scenario choices and output variables are connected by causal links (refer Figure 20, 
Appendix A). The data behind each variable is represented as a conditional probability, given 
the probability distribution of the input link(s) to the variable (Ticehurst et al., 2005). 

The methodology for preparation of the CLAM tools is summarised in Table 16.  A snapshot 
of features available with the CLAM tool interface are provided in Figure 19, Appendix A. 
Additional information regarding the development of CLAM tools is provided in DNR (2006a).  

The results of the CLAM tool assessment for Merimbula Lake are discussed in Section 4.3. 

Table 16. Methodology for development of the CLAM tool (from DNR, 2006a) 
Step Features available 

Identify constraints and 
issues/values 

Information collation to identify constraints, issues and values. 

Develop BDN framework An initial conceptual BDN framework using potential management scenarios were 
developed for each coastal lake and its catchment. 

Targeted consultation Presentation of the initial BDN framework for confirmation or modification. Consultation 
with Local government, State agencies (including DEC, DPI, DoP and NSW Maritime 
Authority), CMAs, Aboriginal representatives (where this could be arranged), relevant 
Estuary Management Committees and stakeholder forums (and further discussion with 
identified individuals). 

All initial BDN frameworks were modified, including modification and addition of 
scenarios and linkages between state and output variables. 

Populating BDN links with data Based on initial collation of data the BDN links were populated with data where available.  
Additional critical information required was identified and was obtained through either 
data collection programs (including the Comprehensive Coastal Assessment), expert 
advice or modelling exercises  

Making the BDN user-friendly The revised BDN model framework and the probability distributions were coded into the 
ICMS software to create a user-friendly software platform.   

Reality checking Each CLAM tools was reviewed by a number of reviewers from Local government or 
State agencies. 

Distribution and training A CLAM training manual has been developed as is distributed with the CLAM tools.  
Training workshops were held in areas in proximity to the priority coastal lakes.  The 
CLAM tools are distributed as part of the Comprehensive Coastal Assessment. 
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4.4 CLAM TOOL RESULTS 

A series of specific scenario options describing actions and management responses for 
Merimbula Lake were defined in the CLAM tool. The CLAM tool has been used to assist with 
determining the sensitivity of Merimbula Lake to these pre-defined actions and management 
responses.  

The scenario options available in the CLAM tool for Merimbula Lake are listed in Table 17. 

Table 17. Scenario Options in Merimbula Lake CLAM tool 

Scenario Scenario Options 

No Change 
Increase in sea level by the year 2030 
Increase in sea level by the year 2050 

Sea Level Rise 

Increase in sea level by the year 2100 
No Change 
Development with 50 m buffer Rural Residential Development* 
Development with 150 m buffer 
No Change 
Low density (26 people/ha) urban development Urban Development 
Medium density (34 people/ha) urban development 
No Change 
Move sediment traps to 150 m upslope of foreshore Urban  Controls 
150 m riparian buffer of three storey native species 
No Change 
Increased accommodation, using current effluent system 
Increased accommodation, connection of park to town 
sewerage system 

Caravan Park Management 

Increased accommodation, connection of park to town 
sewerage system, 30m buffer lakeside and Baldy Hill Creek 
No Change 
20% increase in tourists Tourist Management 
20% increase in tourists, change from water based recreation to 
land-based recreation 
No Change 
Decrease to 75% of current (2005) limit Cockle Catch Limit 
Decrease to 50% of current (2005) limit 
No Change 
Change to 100% trays Oyster Industry 
Change to 50% trays, 50% tumblers 
No Change 
Replant native vegetation along foreshore banks Airport Management 
Construct artificial wetland 
No Change 
Seal unsealed stream crossings 

Millingandi-Boggy Creek 

Fence livestock, pump water to troughs 
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Revegetate 50m riparian buffers 
No Change Wetland Management 
Exclude all domestic animals 

*It should be noted that the area shown as rural residential is now unlikely to be developed as a result 
of the Sensitive Urban Lands Review carried out as part of development of the South Coast Regional 
Strategy (Section 3.1.2). 

The areas to which each of these scenarios apply are shown in Figure 15. 

Figure 15. Map of scenarios within the Merimbula Lake CLAM tool (ANU 2006). 

 

Although the CLAM tool BDN model was essentially constructed as a decision-support tool, it 
has been possible to interrogate the model to provide an indication of what changes are the 
most sensitive to outputs.  It is considered that those changes that are more ‘sensitive’ 
demand more careful management in the future. 

To assess the sensitivity of model changes, a series of simulations were undertaken wherein 
individual changes were made, whilst keeping all other model variables constant. The results 
were then analysed to determine overall variations compared with the existing “no change” 
simulation.  The results of the sensitivity assessment are summarised in Table 43, Appendix 
B.  

The modelling results suggest many of the scenario options produce only minor (<10%) 
changes in outputs. This is considered to demonstrate a relatively low sensitivity of the 
output to the given scenario option.  However, some options have produced more substantial 
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change (> 10%) in output variables, suggesting a relatively high sensitivity.  Model options 
and outputs that have demonstrated high sensitivity are discussed below. 

Use of the CLAM tool for sustainability assessment was limited for some output variables 
and for some future scenarios due to limited data availability, and uncertainty with some of 
the links and assumptions made in the model given the preliminary nature of the 
assessment.  The CLAM tool is capable of being modified or updated, in line with adaptive 
management approaches.  It is recommended therefore that the CLAM tool be updated and 
amended once this Management Strategy is adopted and implemented, to provide a better 
account of the potential impacts of the management actions and development controls 
included herein. 

Water Quality 

The CLAM tool contains a number of output variables for water quality, namely Lake 
ANZECC (which is a measure of compliance with ANZECC guidelines), Hydrocarbon (HC) 
Risk, Lake total nitrogen (TN), Lake total phosphorous (TP), Lake total suspended solids 
(TSS), Toxic Algal Blooms, Lake Pathogens, and Lake Salinity. The following water quality 
sensitivities were determined. 

• Lake pathogens was shown to increase substantially as a result of low and medium 
density urban development (in the urban development area shown in Figure 15). Flowing 
from this result, the compliance of the lake water body with ANZECC guidelines (Lake 
ANZECC) was shown to be greatly reduced (Lake Pathogens is linked directly with Lake 
ANZECC in the CLAM tool).  Assumptions within the CLAM tool indicate that urban 
developments will be connected to the reticulated sewerage system, but the incidence of 
overflows may increase due to the increased population.   

• A small likelihood of increase in Lake Pathogens due to rural residential developments is 
indicated in model results, due to the lesser increase in population. The use of on-site 
sewerage systems for rural residential developments and the potential problems 
associated with this were not included in the CLAM tool. 

• Similarly, an increase in accommodation at the Caravan Park using the existing system, 
or a 20% increase in tourists (using either water or land based recreation) is likely to 
largely increase Lake pathogens and decrease Lake ANZECC.  This result describes the 
likely overflows associated with an increase in catchment population and subsequent 
pressure upon sewage infrastructure, for both on-site or reticulated sewerage systems.  

• The risk of waterway contamination from hydrocarbons (HC Risk) appears to be largely 
reduced by replanting of native vegetation along the airport foreshore, and further 
reduced by construction of an artificial wetland in this area (both of which are outlined in 
the Airport Management scenario).  The CLAM tool has utilised information suggesting a 
50 – 100% reduction in HC in runoff through constructed wetlands to assume a similar 
but smaller reduction in HC for runoff flowing through foreshore vegetation.  

• Large reductions in the probability of increased TN, TP and TSS were shown as a result 
of fencing livestock or planting 50 m riparian buffers along Millingandi-Boggy Creek. 

• Rural residential development was indicated to significantly increase the probability of 
high TSS, although this increase was lessened when the vegetation buffer was increased 
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from 50m to 150m. Urban development was shown to moderately increase the probability 
of high TSS. It is not clear from information in the CLAM tool as to why such a large 
increase occurs as a result of rural residential development with buffers, while urban 
development scenarios produce far lesser increases in Lake TSS. 

Biological Health and Diversity   

The CLAM tool provides many output variables which may be considered to indicate 
changes to biodiversity and habitat. The output variables include Bush Area, Terrestrial 
Habitat, Direct and Total Impact on Wetland Habitat, Mangroves, Saltmarsh, Seagrass Beds, 
Migratory Birds, Vulnerability of Threatened Flora, Vulnerability of Threatened Fish Stocks, 
and Vulnerability of Threatened Forest Fauna. There are also output variables that may 
impact biodiversity and habitat but which are driven by social changes, namely the frequency 
of Unplanned Fire, and the Risk of Aquatic Weeds and of Aquatic Pests.  

Of the large range of model output variables, those shown to be sensitive are discussed 
below: 

• Model result showed Bush Area was likely to decrease greatly as a result of any urban 
development (low or medium density), and rural residential development involving a 50m 
buffer. In contrast, rural residential development involving a 150m buffer is indicated to 
increase bush area, possibly as a result of replanting in currently cleared areas.  

• Terrestrial habitat, as it is linked to bush area, exhibits a moderate decrease as a result of 
either low or medium urban development, or rural residential development with 50 m 
buffers. No change is displayed as a result of increased bush area with 150m riparian 
buffers for rural residential development. 

• Along Millingandi-Boggy Creek, stock exclusion is likely to moderately increase bush 
area, with a large increase achieved by planting of 50 m riparian buffers. Likewise, 
caravan park management involving increased foreshore and riparian buffers to 30 m 
width is also shown to be likely to largely increase bush area. 

• Similarly, Terrestrial Habitat is likely to increase slightly as a result of stock exclusion, and 
by a moderate degree as a result of 50m riparian buffers along Millingandi-Boggy Creek. 
In addition, Seagrass Beds are indicated to be likely to increase, while Mangroves and 
Saltmarsh were indicated to be more likely to experience no change in their extents.  

• Sea Level Rise in 2030, 2050 and 2100 was indicated to progressively increase the 
probability of higher lake water levels, following which, the Direct Impact on Wetland 
Habitat was also shown to progressively increase. No further significant impacts due to 
Sea Level Rise were indicated in the results. 

• An increase in the Direct and Total Impact on Wetland Habitat was indicated as result of 
the Wetland Management option of excluding domestic animals.  

• The vulnerability of fish stocks is indicated to markedly increase in response to any of the 
rural residential, urban development or tourism scenario options. 

• The frequency of Unplanned Fire is indicated to greatly increase as a result of any 
increase in tourists. 
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• The Risk of Aquatic Pests and the Risk of Aquatic Weeds were shown to markedly 
increase as a result of any of the urban development, rural residential or tourism increase 
options. This is due to the increased population resulting in increased in boating activity, 
which has been linked with the spread of aquatic weeds and pests. 

Social Values 

Output variables describing social impacts in the CLAM tool include Boating Activity, 
Recreational Boating, Catchment Population, Cultural Values, Recreational Cockle Catch, 
Recreational Fishing, Social Acceptability, Recreational Swimming, and Toxic Algal Blooms. 
Sensitive social variables are discussed below: 

• As a result of low or medium density urban development, or either rural residential 
development option, the results indicated a large increase in catchment population. 
Following on from this, a marked increase in the likelihood of boating activity, and 
recreational fishing, boating and swimming are simulated. 

• Similarly, a 20% increase in tourists, for either land based or water based recreation, 
resulted in an increased catchment population in the model, and hence a large increase 
in boating activity, and recreational fishing, boating and swimming was simulated. 

• Cultural Values exhibited a probable large decline as a result of either urban 
development or either rural residential development scenario options.  In contrast, the 
probable Social Acceptability increased moderately and greatly as a result of rural 
residential development and urban development options, respectively.  

• As the CLAM tool did not incorporate a change in catchment population as a result of 
increased accommodation at the Caravan Park, no changes in recreational activity 
numbers has been indicated in model results. 

Economic Values 

There are a number of economic output variables, including Commercial Cockle Catch, 
Commercial Fishing and Boating Hire, Council Infrastructure, Ongoing Net Benefit, Oyster 
Revenue, Oyster Yield, Sellable Oysters, Foreshore Amenity, Urban Amenity, National 
Parks, State Forest Recreational Value, State Forest Apiary, State Forest Logging, Private 
Native Forestry and Producer Surplus. The following sensitivities were indicated from model 
results: 

• As a result of rural residential and urban development scenario options and Caravan 
Park expansion including connection to the town sewer, Council Infrastructure costs were 
indicated likely to increase largely while the Ongoing Net Benefit was indicated likely to 
markedly decrease. 

• Medium Density urban development and the Caravan Park expansion without connection 
to town sewer resulted in a significant reduction in sellable oysters and subsequent 
oyster revenue. While all development options displayed marked reductions in water 
quality, the Medium Density and Caravan Park options outlined here were modelled in 
the CLAM tool to cause the greatest decline in water quality, to levels that are non 
compliant with the ANZECC guidelines for aquaculture (as shown in the Lake ANZECC 
output variable). 



 

NSW Department of Environment, Climate Change and Water 59  

• A large increase in Commercial Fishing and Boat Hire and in consumer surplus on the 
Foreshore Amenity were modelled to be probable as a result of the urban development, 
rural residential development or tourism scenario options. 

4.5 ISSUES IDENTIFIED IN RELEVANT PLANNING DOCUMENTS 

The issues identified in the relevant planning documents, as discussed previously in Chapter 
2, have been summarised in Table 18.  

Table 18. Issues identified in planning documents relating to Merimbula Lake 

Issue EMP PoM SCRS SRCAP 
Increased sediment and silt loads to lake due to erosion 
and stormwater runoff from urban developments     

Reduction and fragmentation of native vegetation, 
forested / natural habitats and threatened species 
habitats due to clearing for urban and residential 
developments 

    

Degradation the lake’s visual amenity due to reduction in 
natural vegetation caused by continued urban 
development 

    

Seasonal tourism demand causing blackouts and sewage 
spills and other damage to sensitive eco-systems.     

High nutrient and bacterial loads during summer holiday 
periods due to pressure on sewage infrastructure     

Occasional sewer overflows and unlicenced discharges 
particularly following rainfall resulting in reduced water 
quality of the lake 

    

Need for protection of the extensive seagrass meadows 
which support the lake as a major estuarine fish breeding 
ground  

    

Need for protection of habitats for the large population of 
migratory birds which utilise the lake     

Need to protect the diverse ecological communities and 
rare, threatened and biogeographically significant plants 
and animals which inhabit forested areas on both public 
and private lands 

    

Erosion of creek banks such as Millingandi and Boggy 
Creeks, resulting in sedimentation of creeks     

Erosion of foreshore area at entrance, particularly 
washouts of existing engineering structures     

Reduction in amenity of foreshore due to erosion of 
engineering structures     

Pollutants in agricultural runoff and from agricultural 
drains     

Poor agricultural land management practices, namely 
allowing stock access to waterways, misuse of fertilisers 
and overgrazing of land, which causes damage to water 
quality and lake ecosystem 

    

Fragmentation of rural/agricultural land due to urban and 
rural residential development     

Poor state of riparian vegetation     

Pest and weed invasion     
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Issue EMP PoM SCRS SRCAP 
Domestic animals causing damage to native vegetation     
Low understanding and acceptance of environmental 
management issues and actions within the wider 
community. 

    

Lack of flora or fauna studies     
Diminishing condition of aboriginal cultural sites due to 
poor identification, a lack of awareness, neglect and 
misuse. 

    

Need for preservation of cultural landscapes and heritage     

Need for protection of natural and scenic assets and 
character of the SC region     

Climate change impacts, including sea level rise.     
Lack of consideration for environmental needs for water 
(such as for wetlands, aquatic habitats and aquatic 
species) in past water licensing agreements, and water 
demands for irrigation and stock. 

    

Need to support oyster industry with good water quality     

4.6 ISSUES FOR SUSTAINABILITY 

Key issues that threaten the future sustainability of Merimbula Lake have been summarised.  
This summary has considered the lists of issues provided in previous strategic and 
management documents, the classifications of the relative sensitivity of Merimbula Lake to 
past and future human activities, and the predicted impacts of specific works and activities in 
the catchment as determined by the CLAM tool. 

The key issues for Merimbula Lake have been summarised under the headings; Biological 
Health and Diversity, Catchment Inputs, Human Demands, and Climate Change. 

4.6.1 Biological Health and Diversity 

Maintaining the biological health and diversity of Merimbula Lake will enable a degree of 
buffering of the negative impacts of catchment inputs, human demands and climate change. 
The various sustainability classifications and assessment approaches support this view. 
Biological health and diversity may be split into three areas – aquatic, riparian and terrestrial. 
While all of these areas are different in their biology, they interact to support and maintain the 
vitality of the lake as a whole ecosystem.   

Issue 1: Maintaining aquatic ecosystems 

Seagrass covers over 50% of the Merimbula Lake bed, the fourth largest seagrass beds in 
NSW. Seagrass growth is encouraged by the availability of light to shallow areas and 
excellent tidal exchange. In turn, seagrass supports acts as a major estuarine fish breeding 
ground, and an important habitat used by migratory birds, many of which are protected under 
international migratory bird agreements. 

The lake contains large areas of sand and mud flats (such as located in the entrance and 
fringing Top Lake and Golf Course Lagoons) which are important habitat for worms, shell fish 
and crustaceans. Oysters leases covers many of the sand and mud flats (WMA 1997), along 
with some areas of seagrass (including Posidonia beds) 
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Issue 2: Maintaining riparian ecosystems 

Riparian and foreshore areas provide an important transitory zone (or ecotone) between land 
and water. Healthy riparian zones along creeks and tributaries can provide water quality 
protection from adjacent land uses, bank stabilisation and important habitat areas.  

Erosion and poor riparian cover along tributary streams has been documented, particularly 
Millingandi and Boggy Creeks, and some areas of Baldy Hill Creek. Foreshore areas are also 
noted to have experienced erosion, while foreshore vegetation in urban areas and some rural 
areas is sparse.  

Issue 3: Maintaining terrestrial ecosystems 

Terrestrial habitats provide sanctuaries for endangered and rare plants and animals of 
national and regional importance. Runoff from forested land does not contain the same high 
levels of nutrients, sediments and pollutants as are contained within runoff from agricultural 
and urban lands.  

Over half of the catchment contains valued terrestrial habitat through native vegetation cover. 
Some of this habitat exists in the South East Forests NP and Yurammie State Forest, which 
provides protection from clearing or other damaging activities. However, there is still a 
significant amount of forested land on private freehold title that is zoned for urban, rural or 
rural residential uses. There is potential for further loss of habitat within these landuse 
zonings.  Location maps illustrate that some of this forest has already been fragmented to 
provide for electricity, roads and other services to residential properties in the vicinity of the 
forest. Further, there is no distinct and sufficient corridor between habitats in the national 
park and that adjoining the lake’s western side.  

The CAP states agricultural land owners will need to develop Property Vegetation Plans 
outlining areas of conservation in return for the approval of clearing in other areas.  CMAs 
are responsible for administering and managing Property Vegetation Plans (PVPs), 
administering and managing native vegetation clearing consents under the Native Vegetation 
Act 2003 and monitoring landholders who meet the contractual obligations of a PVP.  The 
system for managing native vegetation means that clearing of remnant native vegetation will 
only be approved if, overall, management actions improve or maintain environmental 
outcomes (DNR, 2006d).  Illegal clearing of native vegetation is also a risk on private 
property.  

4.6.2 Catchment Inputs 

The sustainability classification schemes and sustainability assessment tools all highlight the 
existing and potential threat caused by the export of nutrients, pathogens, sediments and 
other pollutants from the catchment. This issue may be separated into catchment inputs from 
rural lands, and catchment inputs from urban lands. 

The use of on-site septic systems in rural areas, and overflows of the reticulated sewage 
system in urban areas pose a threat to suitable water quality for public use, and for oyster 
production. Inputs of nutrients and pathogens from rural lands may also impact the aquatic 
ecology (seagrass, fish) as well as public health and oyster production.  
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Issue 4: Rural Catchment Inputs 

Runoff from agricultural land in the catchment may potentially contain: fertilisers, which are 
high in nutrients; animal waste, which is high in nutrients as well as pathogens; leakages 
from on-site septic systems which may deliver pathogens and nutrients; sediments which are 
eroded from cleared and unvegetated lands, stream beds and banks; and pesticides used in 
agricultural practices.    

Approximately 33% of the catchment is currently cleared and managed for rural uses.  There 
is potential for erosion off cleared lands, and sedimentation of the waterway, which may 
damage seagrass beds.  

Modelling by ANU (2006) demonstrates that existing catchment runoff does degrade the 
water quality within Merimbula Lake, particularly after large events, and in local areas around 
input locations.  Fortunately, through effective tidal flushing and the large dilution capacity of 
the lake, the runoff has limited potential to create broadscale environmental problems.  It is 
unknown, however, how much of an increase in catchment runoff can be accommodated by 
the lake before serious environmental degradation begins.  Management of nutrient and 
sediment export from the catchment in the future may help to ensure the long term 
sustainability of seagrasses and the ecology it supports, the oyster industry and the visual 
and recreational amenity associated with the lake. 

Issue 5: Urban Catchment Inputs 

Urban catchment inputs are a significant issue for Merimbula Lake, as highlighted in the 
EMP, and noted in other planning documents. Approximately 6% of the catchment is urban 
and it is located immediately adjacent to the lake’s foreshores.  The main urban impacts 
experienced in Merimbula Lake occur during the construction phase as well as an on-going 
contribution from developed areas. Large inputs of sediment causing sedimentation of the 
waterway have been associated with the construction of developments. Stormwater runoff 
may also deliver nutrients and other pollutants which may degrade lake water quality. 
Increases in sediment concentrations were also noted in the CLAM tool sensitivity 
assessment.  

An additional issue caused by urban runoff is the increased volume of flow and speed with 
which it is delivered from the impermeable surfaces found in urban areas compared with 
vegetated lands. Erosion impacts on Merimbula Lake due to urban developments are 
outlined in the EMP.  

Potential spikes in pollutants loads during large runoff events may significantly impact the 
lake ecology, in spite of the good tidal flushing of the lake (ANU 2006). 

4.6.3 Human Demands on the Lake and Catchment 

A variety of human activities compete for use of the lake’s resources, placing pressure on the 
natural capability of the lake to support them. These activities may also result in conflicts of 
interest between different users and the environment. A number of factors comprise human 
demands upon the lake, outlined below as economic, recreational, social and indigenous 
demands.  
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Issue 6: Economic demands 

The oyster and tourism industries place economic pressures upon the lake for high water 
quality. Oyster leases utilise the large expanses of sand and mud flats in the lake, while the 
tourism industry is based around recreation in the lake, the foreshore amenity and 
accommodation in proximity to the waterway. Catchment inputs of pollutants from urban and 
rural areas may potentially reduce lake water quality, and damage associated industries.  

Commercial fishing pressures on the lake are believed to be small, with no permanently 
located fleet within the lake.  There is also a small demand for water extraction in the lake’s 
catchment for domestic use, stock watering and commercial irrigation purposes. Although, 
the amount of water extracted under Basic Landholder Rights is unknown, it is believed to be 
relatively small.  

The reduction in freshwater flows may increase the duration of low flows, reducing the 
survival of fish and other aquatic fauna during drought. There is also potentially the need to 
prevent creation of additional water rights that occurs when waterfront land is subdivided as 
indicated in the SCRS. 

Issue 7: Recreational demands 

Recreational demands (which are also economic in terms of tourism) include water based 
activities such as swimming, canoeing, fishing, boating, and water skiing. Water based 
activities require a high level of water quality. In turn, recreational activities may degrade 
water quality and lake function, through littering, erosion from boat wake, over-fishing (by 
recreational anglers) and discharges from boats.  

There are also large demands for foreshore access and usage, as well as foreshore facilities 
for sightseers. Modifications to the foreshore area may also impact the natural functioning of 
the lake, while large visitor numbers may also degrade and pollute these areas. 

Issue 8: Indigenous demands 

The indigenous community may also place demands for usage of the lake for traditional 
practices. Merimbula Lake has a history of Aboriginal occupation and usage, providing 
cultural and heritage value to the community surrounding the lake. 

Issue 9: Social demands 

Social demand for housing with views of the natural and scenic waterway is significant in 
Merimbula. There is known to be high demand for views of the scenic amenity, but often the 
degradation of the natural environment caused by development greatly reduces the scenic 
amenity itself. Inappropriate development in highly visibility areas was also outlined to be of 
major concern in the EMP, threatening the lake’s social, visual and recreational value. 
Development in foreshore areas may also destroy or degrade the fringing and aquatic 
vegetation.  

In addition, population growth may potentially degrade the lake condition through an increase 
in pollution and catchment inputs, as described previously. The growth in population may 
flow on to increase the other human pressures on the lake, particularly for recreation and 
foreshore access, as described above. 
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4.6.4 Climate change 

Issue 10: Impacts of climate change 

Global climate change will significantly affect Merimbula Lake and its catchment and will 
have an overriding impact upon all other issues stated above. Increases in annual average 
temperatures and sea levels are just two of the changes predicted to occur as a result of 
climate change.  Predictions about climate change and predicted sea level rise scenarios are 
available at a range of scales, including the CMA scale (NSW Govt & CSIRO, 2007).   

Exactly how estuaries will respond to sea level rise, in particular, is complex and often driven 
by local conditions but, in general, higher sea levels will lead to: 

• increased or permanent tidal inundation of land by seawater 

• changes in the way that tides behave within estuaries 

• saltwater extending further upstream in estuaries 

• higher saline water tables in coastal areas, and 

• increased coastal flood levels due to a reduced ability to effectively drain low-lying 
coastal areas. (NSW Government, 2009) 

Physical changes in estuaries driven by sea level rise will have an impact on coastal 
ecosystems, access to and use of public and private lands, historical and cultural heritage 
values, arable land used for agriculture, freshwater access, public and private infrastructure, 
and low-lying areas of coastal land that are affected by flooding (NSW Government, 2009).  
As such, the development of adaptation strategies for climate change is a critical 
consideration in managing Merimbula Lake. Strategies should include: 

• Adequate buffer areas to allow migration of species impacted by sea level rise. 

• Adequate buffer areas to accommodate foreshore inundation. 

• Land use planning and development assessment to consider impacts of climate 
change (e.g. increased flooding and foreshore inundation, maintenance of habitat 
corridors etc.). 

Merimbula Lake is considered permanently open to the ocean. It is believed that bedrock 
controls in the entrance channel encourage sufficient flow velocity through the entrance to 
ensure scouring which maintains an open entrance. However, deepening of entrance water 
level due to sea level rise may reduce the efficiency of bedrock controls to produce the 
conditions required to scour the entrance.  

The potential impacts of shoaling and channel constriction would be to reduce the efficiency 
of tidal flushing in the lake. At present, the good water quality enjoyed by lake users is 
generally maintained by the excellent tidal exchange. A reduction in water quality may cause 
significant decline in the economic viability of the oyster industry and tourism which demand 



 

NSW Department of Environment, Climate Change and Water 65  

high water quality. The potential for channel constriction and reduced tidal flushing due to 
sea level rise means that inputs of sediment, nutrients and pollutant inputs from the 
catchment must be carefully managed. 

Increased lake water levels due to sea level rise may also result in flooding of low lying land 
and assets along the lake’s foreshores. Flooding has not been highlighted as an issue 
around the lake due to the permanently open entrance, and the relatively small size of the 
catchment compared to the size of the waterway. The need for flood mitigation may become 
more of an issue in the future under projected sea level rise conditions.  

4.7 HUMAN ACTIVITIES THAT CAUSE ISSUES AND THREATEN SUSTAINABILITY 

The HRC (2002) Coastal Lakes Strategy focussed on addressing Human Activities as a 
means to redress issues affecting long term sustainability of coastal lakes. 

Table 19 lists activities have been determined to occur at present or potentially in the future 
in and around Merimbula Lake. For each activity, its potential relevance to the different 
Issues for Merimbula Lake has been highlighted.  

Based on an appreciation of the sustainability of Merimbula Lake, commentary has been 
provided on the likely impacts to date of these Human Activities, and also the likely capacity 
of Merimbula Lake to accommodate future increases in these activities (refer Table 20). 

Table 19. Relationship between human activities and issues for Merimbula Lake 
Issues 1 2 3 4 5 6 7 8 9 10 

Merimbula Lake Human Activities           
Agriculture - intensive           
Agriculture - improved cropping / 
grazing           

Agriculture -  unimproved/general           
Aquaculture           
Boating, Recreational  (motorised)           
Boating, Recreational  (non-
motorised)           

Boating, Waterskiing/PWCs           
Bulk Earthworks           
Bushfire Management           
Commercial / Industrial Landuse           
Conservation           
Dredging           
Erosion Stabilisation Works           
Fishing, Commercial           
Fishing, Recreational            
Foreshore Access           
Foreshore Structures - jetties, boat 
ramps etc           

Forestry (Private) / Agroforestry           
National Parks           
Park and Reserve Use           
Physical Infrastructure (eg Roads, 
Services, Utilities, stormwater)           
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Issues 1 2 3 4 5 6 7 8 9 10 
Merimbula Lake Human Activities           
Residential - Rural Homesteads           
Residential - Rural Residential           
Residential - Low Density           
Residential - Medium to High Density           
Revegetation           
Subdivision of Land           
Swing moorings           
Tourism (land based)           
Tourism (water based)           
Traditional Aboriginal Practices           
Vegetation clearing (including APZ 
clearing)           

Water extraction           

Issue Summary: 1 –  Maintaining aquatic ecosystems 
 2 –  Maintaining riparian ecosystems 
 3 –  Maintaining terrestrial ecosystems 
 4 –  Non-urban catchment inputs 
 5 –  Urban catchment inputs 
 6 –  Economic demands 
 7 –  Recreational demands 
 8 –  Indigenous demands 
 9 –  Social demands 
 10 –Climate change impacts 

 

Table 20. Existing and Future Risks associated with Human Activities in Merimbula Lake  

(High = H, Medium = M, Low = L) 

 
 
Merimbula Lake Human Activities 

Existing impacts / risks 
associated with activity(1) 

(A) 

Future Capacity / Threshold 
for increase in activity(2) 

(B) 
Agriculture - intensive L L 
Agriculture - improved cropping / grazing L L 
Agriculture -  unimproved/general M L 
Aquaculture L M 
Boating, Recreational  (motorised) L M 
Boating, Recreational  (non-motorised) L H 
Boating, Waterskiing/PWCs L L 
Bulk Earthworks L M 
Bushfire Management M M 
Commercial / Industrial Landuse M L 
Conservation L(3) H 
Dredging L M 
Erosion Stabilisation Works M H 
Fishing, Commercial L M 
Fishing, Recreational  L M 
Foreshore Access L M 
Foreshore Structures - jetties, boat ramps etc M M 
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Merimbula Lake Human Activities 

Existing impacts / risks 
associated with activity(1) 

(A) 

Future Capacity / Threshold 
for increase in activity(2) 

(B) 
Forestry (Private) / Agroforestry L L 
National Parks L(3) H 
Park and Reserve Use L H 
Physical Infrastructure (eg Roads, Services, 
Utilities, stormwater) H M 

Residential - Rural Homesteads L M 
Residential - Rural Residential M L 
Residential - Low Density H L 
Residential - Medium to High Density H L 
Revegetation L(3) H 
Subdivision of Land H L 
Swing moorings L L 
Tourism (land based) L M 
Tourism (water based) L M 
Traditional Aboriginal Practices L H 
Vegetation clearing (including APZ clearing) H L 
Water extraction L L 

(1) Low (L) impacts means that the activity is not having a significant influence on the issues identified for future 
management, while Medium (M) and High (H) impacts implies that the issues are affected by this activity. 

(2) Low (L) capacity means that there is little opportunity for increasing this activity without detrimental impact, 
that is, the threshold for increase in the activity is low.  In contrast, High (H) capacity means that this activity can 
be increased without a threat of significantly exacerbating the issues, that is, the threshold for increase is high. 

(3) these activities are likely to have a positive affect on Merimbula Lake 

Future management of Merimbula Lake should target those activities that are currently 
having a significant detrimental impact on the environment (that is, those activities with ‘H’ in 
Column A of Table 20), and those activities that could potentially exacerbate impacts if they 
were to increase in the future (ie there is a low capacity to accommodate future increases of 
these activities) (that is, those activities with ‘L’ in Column B of Table 20). 

4.8 KEY INFORMATION GAPS 

4.8.1 Ecosystem mapping 

A lack of mapping of critical habitat has been highlighted by the SRCAP and BVSC (2004). 
The SoE report for 2000-04 for Bega Valley indicated that assessment of changes to the 
extent and condition of the 91 vegetation communities that exist in the LGA was not possible. 
The only indicators available were that of vegetation clearing events and bushfires (both 
hazard reduction burns and wildfires). 

Mapping of vegetation communities is required across the catchment to identify areas that 
should be targeted for future rehabilitation and future protection.  This would include 
identification of significant, endangered or locally rare ecological communities across the 
Merimbula Lake catchment, and areas of outstanding conservation value, both on Crown 
land and under private freehold title. 
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4.8.2 Estuarine Ecosystem Health Monitoring 

Without an Estuarine Ecosystem Health Monitoring Program it will be impossible to measure 
the effectiveness of this management strategy.  Monitoring and evaluation of ecosystem 
health will allow for an adaptive approach to environmental management.   

As outlined previously the Natural Resources Commission has set state-wide targets and 
suggested ecosystem condition indicators for monitoring of estuaries and coastal lakes.  The 
NSW Natural Resource Monitoring, Evaluation and Reporting (MER) Strategy guides MER 
activities at a state-wide scale. Appropriate indicators, monitoring regimes, and reporting and 
response frameworks are being developed. 

Condition indictors that are being monitored as part of the Estuaries and Coastal Lakes MER 
Theme include: 

• Estuarine vegetation habitat extent 

• Chlorophyll-a 

• Macroalgae 

• Turbidity 

• Fish assemblages. 

Reporting through State of the Catchments Reports on estuarine condition is at the estuary, 
CMA region and state-wide scale. Reporting is against trigger values developed as part of 
the MER program and will provide guidance for management responses to be instigated. 

Recommendations from the state-wide program will inform the ongoing monitoring and 
reporting of condition indicators against the target.  Likewise the SRCMA has also been 
investigating Estuarine Ecosystem Health Monitoring and has prepared recommendations for 
condition monitoring, evaluation and reporting for the Southern Rivers region. The 
development and implementation of a localised Ecosystem Health Monitoring Program for 
Merimbula Lake that incorporates those recommendations should be a high priority.   

Condition indicators have also been recommended for other elements of the landscape such 
as native vegetation, freshwater environments and soils.  Relevant condition indicators 
should be considered in any monitoring program. 

Monitoring of environmental parameters should be carried out on different timescales, based 
on the relative rate of change of the parameter and must be statistically valid to ensure that 
natural variation is taken into account and to identify trends over time.   

Whilst emphasis should be placed on condition indicators to ascertain environmental health, 
monitoring of the Merimbula Lake environment should also include the relevant pressure 
indicators such as nutrient loads and associated contextual information such as water levels.  
Social and economic indicators are currently poorly documented and should be assessed, for 
example, the recreational use of the lake and foreshores. Indicators of recreational water 
quality, such as faecal coliforms should be collected as required and consistent with 
recognised guidelines.  
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There is also a lack of information regarding groundwater (depth and quality).  In particular, 
the impacts of recent urban developments and associated clearing on groundwater 
characteristics are unknown. 

4.8.3 Community Knowledge 

The SRCAP highlights the considerable and valuable work being undertaken to bring about 
an improvement in resource condition.  The SRCAP acknowledges the need to underpin 
community partnership programs with an understanding of the linkages between 
environmental change and management actions. The collection of additional scientific data 
(as suggested above) and dissemination of this information would improve knowledge on the 
environment held by the community, and would assist in building capacity for improved 
natural resource management in the future.  
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5. Management Strategy 

5.1 STRATEGY AIM AND OBJECTIVE 

This management strategy aims to provide an integrated framework for future management 
of Merimbula Lake and its catchment in order to achieve long term sustainability of 
environmental, social and economic resources.  As a ‘healthy modified conditions’ lake 
(HRC, 2002), the intended primary outcome of this management strategy is to rehabilitate 
and retain key natural and/or highly valued modified ecosystem processes.  The primary 
objective for management of Merimbula Lake therefore is to MAINTAIN or IMPROVE 
environmental conditions within the estuary, and thus ensure that the lake does not decline. 

An overview of existing assessments, policies and plans (refer Chapters 2 and 3) reveals 
that considerable consultation, research and planning has already been undertaken relating 
to the management of Merimbula Lake and its catchment.  This current strategy does not 
seek to replace or diminish any of this previous work.  Rather, it aims to draw together and 
highlight the main management issues that threaten future sustainability, and provide 
overarching and long-term recommendations for redressing these issues.   

An Estuary Management Plan for Merimbula Lake (and Back Lake) was prepared in 1997.  
Given the age of the EMP, this current strategy aims to update it by providing a suite of 
additional actions to complement the existing goals and objectives.   

As outlined in Section 4.6, the management issues and threats to future sustainability arise 
from existing and potential future human activities within Merimbula Lake and its catchment.   

The Management Strategy takes a dual approach to future sustainability of Merimbula Lake: 

1. Mitigation of past and existing impacts through Operational Plans developed around 
specific Management Actions (refer Section 5.4), aimed at rehabilitation and pollution 
control works, and 

2. Limitations and controls on future activities and development based on the capacity of 
Merimbula Lake to sustain new human activities within the waterway and catchment 
(refer Section 5.5). 

5.2 STRATEGY FRAMEWORK 

This management strategy provides a mechanism to implement the principles of the NSW 
Coastal Policy, as they apply to Merimbula Lake.  It also incorporates recommended actions 
and objectives of the South Coast Regional Strategy and the Southern Rivers Catchment 
Action Plan (CAP). 

This management strategy has been developed using the framework established by the 
Healthy Rivers Commission in their Coastal Lakes Strategy (HRC, 2002).  Mechanisms for 
implementing the recommendations of the management strategy include changes to the 
Local Environment Plan (LEP), new and/or amended Development Control Plans (DCPs), 
the Merimbula Lake (and Back Lake) Estuary Management Plan (EMP), and place-based 
Plans of Management, along with a suite of direct activities to be carried out by various 
stakeholders. 
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Figure 16 shows a summary of the strategic framework surrounding this coastal lakes 
management strategy. 

Figure 16. Contextual Framework for Merimbula Lake Management Strategy 

 

 

5.3 MANAGEMENT AREAS 

The Merimbula Lake waterway and catchment has been divided into Management Areas to 
facilitate future management.  Management Actions and future development restrictions and 
controls have been assigned on the basis of these Management Areas. 

Although the Management Areas are not intended to align specifically with current LEP 
landuse zonings, the different areas can, however, be used to inform future amendments and 
reviews of the LEP and other supporting planning instruments, such as DCPs.  Potential 
zonings consistent with the LEP Standard Instrument detailed in Section 3.3.4.1 are 
provided). 

The Management Areas for Merimbula Lake are discussed below, and presented in Figure 
17. 
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Figure 17. Merimbula Lake Management Areas (air photo c. 1999) 

 

5.3.1 National Park and Forest 

The ‘National Park & Forest’ Management Area covers all existing National Parks and State 
Forests within the catchment.  These areas are managed by State Government agencies in 
accordance with specific Plans of Management, and are zoned 1(f) under the existing Bega 
Valley LEP 2002.   

It is recommended that these areas be zoned as E1 - National Parks and Nature Reserves or 
E2 – Environmental Conservation, for land to be conserved, or RU3 – Forestry for lands to 
be retained as actively operated forest. 

5.3.2 Environmental Protection and Habitat Corridor Land 

The ‘Environmental Protection and Habitat Corridor Land’ Management Area covers lands 
within the catchment that is currently vegetated (native vegetation), but is outside existing 
National Park and State Forest boundaries.  This Management Area generally includes lands 
that have been identified as ‘Indicative Habitat Corridors’ within the SCRS (notably along the 
western foreshore of Merimbula Lake), as well as land identified as wildlife corridor value 
linking Yurammie State Forest with the vegetated Crown Land west of Stringy Bark Place in 
the Merimbula District Structure Report (BVSC, 2008).  A Regional Conservation Plan is to 
be prepared by DECCW, consistent with the habitat corridors identified in the SCRS.  The 
Conservation Plan, along with the Structure Report, will help guide preparation of Council’s 
new LEP.  

Environmental protection 
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It is recommended that these areas be zoned a combination of E2, E3 and E4 zones, 
considering existing use patterns. 

5.3.3 Foreshores 

The ‘Foreshores’ Management Area is approximately defined as riparian lands up to 50 
metres from the RL 2.0m AHD contour.  This definition is based on the assignment of vertical 
and horizontal buffers, as presented in Haines (2006a,b), and provides for natural variability 
in lake water levels, elevated groundwater levels, and maintenance of ecological function 
around the lake foreshores during times of elevated lake levels.  The definition also 
incorporates an allowance for future sea level rise.  The Foreshore Management Area 
includes all designated SEPP14 wetland areas around Merimbula Lake.  

The Foreshores Management Area does not encroach onto currently zoned urban land, 
except where that urban land has not been developed.  The Foreshores Management Area 
incorporates existing foreshore reserves provided in front of the urban area.  The seaward 
boundary of the Foreshores Management Area is generally Mean High Water Mark 
(MHWM), or the seaward boundary of the SEPP14 wetland area. 

It is recommended that the areas covered within the Foreshores Management Area be zoned 
predominantly for environmental protection (eg. E2 or E3).  The SCRS specifically requires 
all SEPP14 wetlands to be zoned for environmental protection (eg E2).  Rezoning of small 
sections of the Foreshore Management Area may also be considered for public recreation 
(eg. RE1 – Public Recreation) and special purposes (eg SP2 – Infrastructure), as 
appropriate, and in line with existing uses. 

5.3.4 Rural land 

The ‘Rural land’ Management Area incorporate lands within the catchment that are currently 
used for active rural enterprises, including rural small holdings (rural residential), excluding 
lands that are otherwise defined as ‘Environmental Protection and Habitat Corridor’ land or 
‘Foreshore’ land.   

Existing LEP zonings for lands within the Rural land Management Area include 1(a), 1(c) and 
a small section of undeveloped 2(c) land.  The Management Area also incorporates existing 
5(a), 6(a) 3(b) and 7(f1) zoned land around the southern end of Merimbula airport. 

Under the LEP standard instrument it is recommended that these areas be categorised a 
variety of zones, with the primary zones being RU1 – Primary Production and E4 – 
Environmental Living. 

5.3.5 Urban land 

The ‘Urban land’ Management Area encompasses the existing urban footprint, along the 
northern foreshore of Merimbula Lake, and surrounding the lake’s ocean entrance.  Urban 
areas are defined by the current Local Environmental Plan (LEP) as 2(a), 2(b), 2(c), 3(a), 
5(a) and 6(a) lands.  The SCRS states that future urban development is not to extend 
beyond the existing urban footprint, and thus this urban area is considered to remain relevant 
for the duration of this management strategy timeframe (minimum 30 years).   
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It is recommended that these areas be zoned as appropriate residential (eg. R1 General 
Residential), business (eg. B1 - Neighbourhood Centre), industrial (eg. IN2 – Light Industrial) 
and recreation (eg RE1 – Public Recreation) zones as part of the future rezoning process, in 
accordance with the Standard Instrument LEP, consistent with current zonings. 

5.3.6 Lake 

The ‘Lake’ Management Area is defined as all sections of Merimbula Lake below MHWM.  
This Management Area extends downstream as far as the ocean entrance, and upstream as 
far as the tidal limit in all tributaries. 

It is recommended that the Lake Management Area be zoned as W1 – Natural Waterway 
with consideration given to zoning the channel area as W2 – Recreational Waterway.  

5.4 MANAGEMENT ACTIONS  

Management actions have been developed aimed at addressing the issues associated with 
past and present human activities and uses of Merimbula Lake and its catchment, as well as 
filling existing data gaps.   

Brief descriptions of these actions are provided below, while details of each management 
action are provided in individual Operational Plans (refer Table 22 to Table 39).  The 
Operational Plans provide details on specific tasks required to implement each management 
action.  For each task, information is provided on: 

• Relevant Management Areas; 

• Timeframe; 

• Responsibilities; 

• Indicative Costs; and 

• Performance indicators / targets. 

The Operational Plans also provide links to other plans, policies and supporting guideline 
documents, which provide additional information and reference on implementation of the 
Management Action.  The Operational Plans relate directly to the management issues for 
Merimbula Lake and its catchment, as discussed in Section 4.6. The relationship between 
the Operational Plans, management issues, and key information gaps is shown in Table 21. 
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Table 21. Relationship between Operational Plans, Management Issues and Information Gaps 
Issues 

M
ai

nt
ai

ni
ng

 a
qu

at
ic

 e
co

sy
st

em
s 

M
ai

nt
ai

ni
ng

 ri
pa

ria
n 

ec
os

ys
te

m
s 

M
ai

nt
ai

ni
ng

 te
rr

es
tri

al
 e

co
sy

st
em

s 

N
on

-u
rb

an
 c

at
ch

m
en

t i
np

ut
s 

U
rb

an
 c

at
ch

m
en

t i
np

ut
s 

E
co

no
m

ic
 d

em
an

ds
 

R
ec

re
at

io
na

l d
em

an
ds

 

In
di

ge
no

us
 d

em
an

ds
 

S
oc

ia
l d

em
an

ds
 

C
lim

at
e 

ch
an

ge
 im

pa
ct

s 

 

Merimbula Lake Human Activities 1 2 3 4 5 6 7 8 9 10 Information Gaps 
Riparian habitat rehabilitation           Habitats 
Terrestrial habitat rehabilitation           Habitats 
Bushland management           Habitats 

Aquatic habitat rehabilitation           Habitats, water 
quality 

Water extraction           Water quality 
On-site sewage management           Water quality 
Farm management practices            
Runoff from roads and cleared lands            
Urban stormwater           Water quality 
Sewer overflows           Water quality 
Foreshore access            
Recreational facilities           Water quality 
Waterways zones            

Waterway navigability           Community 
knowledge 

Floodplain risk management           Community 
knowledge 

Public knowledge           
Community 
knowledge, 

sustainability 

Aboriginal cultural management           Community 
knowledge 

Ecosystem monitoring           
Sustainability, 
water quality, 

habitats 

 

5.4.1 Biodiversity and Ecosystem Health Management Actions 

Riparian habitat rehabilitation 

This involves the rehabilitation and protection of native vegetation around the banks of 
Merimbula Lake and along its tributaries.  Actions should cover the area within 50 m 
(minimum) from RL 2.0m AHD contour around the lake as well as appropriate buffers around 
streams and tributary waterways throughout the catchment (refer Figure 18).  Riparian 
rehabilitation also involves identifying and stabilising (using appropriate soft engineering 
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approaches) eroding foreshores and creek banks.  The Management Action is applicable to 
both private and public lands.  Protection of high value vegetation types on private lands in 
the future should be achieved through Property Vegetation Plans with the SRCMA. 

This Management Action is consistent with the strategies in the EMP and the Southern 
Rivers CAP.   

Modelling of riparian revegetation and establishment of waterway buffers (50m) around 
Millingandi – Boggy Creeks within the CLAM tool indicates that water quality (TN, TP, TSS) 
within the lake would improve, while ecological values would increase substantially, 
particularly bush area, mangroves, saltmarsh and seagrass beds (refer Table 43, Appendix 
B). 

Further information regarding this Management Action is provided in the Riparian Habitat 
Rehabilitation Operational Plan (refer Table 22). 
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Figure 18. Suggested areas to be targeted for habitat rehabilitation 
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Terrestrial habitat rehabilitation  

This Management Action is similar to the Riparian Habitat Rehabilitation Management 
Action, except that it applies to areas beyond the riparian zone.  It involves rehabilitation and 
protection of important habitat areas within the catchment, such as endangered ecological 
communities and other areas with significant conservation value, and the recreation of critical 
vegetated wildlife corridors between vegetation stands, as indicated in the SCRS and the 
Merimbula District Structure Report (refer Figure 18).  The Management Action also 
incorporates revegetation of areas around these important habitats to establish protective 
buffers of 50 m (minimum).  The Management Action is applicable to both private and public 
lands.   

Prior to implementation, habitat identification and mapping would be required across the 
catchment to first identify areas for rehabilitation and protection.  Once rehabilitated (or when 
receiving funding for works), habitat areas, including the 50 m revegetated buffers, on private 
lands should be protected with appropriate incentives considered (potentially through the use 
of PVPs).   

This Management Action is generally consistent with the objectives of the EMP and the 
Southern Rivers CAP.  No specific CLAM tool scenarios were developed for this 
Management Action, however, it is expected that the results for the Riparian revegetation 
options would be equally applicable to terrestrial revegetation, including improvement of 
water quality and ecological values. 

Further information regarding this Management Action is provided in the Terrestrial Habitat 
Rehabilitation Operational Plan (refer Table 23). 

Existing bushland management  

This Management Action applied to areas of existing native vegetation bushland.  It involves 
the active management of weeds, feral animals and bushfire on private and public lands, as 
well as within National Parks and Conservation Areas.  This Management Action also 
includes buffering and fencing off of bushland areas to prevent stock access. 

This Management Action is generally consistent with the objectives and strategies of the 
EMP, the Southern Rivers CAP, and the Plan of Management for the South East Forests NP. 

Further information regarding this Management Action is provided in the Bushland 
Management Operational Plan (refer Table 24). 

Aquatic habitat rehabilitation  

This Management Action involves pro-active management of the aquatic environment to 
improve the habitat value of Merimbula Lake and its tributaries.  Specific elements of this 
Management Action relate to improving fish passage, review and enforcement of recreational 
fishing bag limits, pro-active protection of seagrasses, saltmarshes and mangroves, and the 
re-establishment of snags and overhangs. 

Estuarine habitat conservation is a specific strategy of the EMP.  While some habitat 
conservation has been carried out in recent years, there remains considerable effort required 
to improve existing habitat value.  Targets for improving aquatic habitats, such as by re-
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establishing woody debris and overhangs in streams and encouraging best practice 
management for aquatic industries, are also contained in the Southern Rivers CAP. 

Further information regarding this Management Action is provided in the Aquatic Habitat 
Rehabilitation Operational Plan (refer Table 25). 

Water extraction 

This Management Action involves the assessment and rationalisation of existing water 
extraction provisions within the Merimbula Lake catchment.  Assessment should include 
consideration of sustainable freshwater flows within the creeks to support aquatic 
communities.  A draft macro water sharing plan exists for the Towamba River area (NOW, 
2009), which covers the Merimbula Lake catchment.  This Management Action should 
involve appropriate review of the gazetted plan, considering the environmental flow demands 
of Merimbula Lake, and the impacts of any licenced (and unlicenced) extraction.  

This Management Action is consistent with the targets specified in the Southern Rivers CAP.  
It is also consistent with the HRC Management Framework for Healthy Modified Conditions 
coastal lakes (HRC, 2002). 

Further information regarding this Management Action is provided in the Water Extraction 
Operational Plan (refer Table 26). 

5.4.2 Catchment Inputs Management Actions 

On-site sewage management  

This Management Action involves the assessment and compliance of existing on-site 
sewage management (septic) systems within the catchment.  Statutory requirements mean 
that Council currently inspects systems using a risk based approach whereby non-complying 
systems are identified and notice issued to the owner of the system.  Where systems are 
located in environmentally sensitive areas, alternative sewage disposal methods should be 
considered. 

This Management Action is consistent with the HRC Management Framework for ‘healthy 
modified conditions’ coastal lakes (HRC, 2002). The need for on-site sewerage management 
is also noted in the South Coast Regional Strategy and Southern Rivers CAP.  Maintaining a 
high level of water quality in Merimbula Lake is a strategy of the EMP. 

Further information regarding this Management Action is provided in the On-Site Sewage 
Management Operational Plan (refer Table 27). 

Farm management practices 

This Management Action aims to reduce point and non-point pollutant loads from rural 
enterprises through improved farm management practices.  Specific elements of this Action 
include stock exclusion from riparian zones, off-stream watering provisions, surface runoff 
treatment using sediment and nutrient traps, effluent treatment and reuse, gully erosion 
stabilisation and revegetation.  The most appropriate avenue for implementing this Action 
would be through targeted consultation and education of rural landholders, including 
incentives for adopting modified agricultural practices.  Some education and incentive 
programs have already been established through DPI (Agriculture) and the SRCMA. 
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Riparian stock exclusion and revegetation in Millingandi Creek was assessed using the 
CLAM tool, and was shown to significantly improve water quality within the lake, and improve 
the value of estuarine habitats (refer Table 43, Appendix B).  This Management Action is 
consistent with water quality improvement strategies in the EMP and the Southern Rivers 
CAP.  It is also consistent with the HRC Management Framework for Healthy Modified 
Conditions coastal lakes (HRC, 2002). 

Further information regarding this Management Action is provided in the Farm Management 
Operational Plan (refer Table 28). 

Runoff from roads, tracks and cleared lands 

This involves the interception and treatment of runoff from unsealed roads and tracks and 
areas of cleared vegetation within the catchment.  The main aim of the runoff treatment is to 
remove sediment from the runoff via detention and settlement.  A certain proportion of 
nutrients (particularly phosphorus) could also be removed from the runoff through adsorption 
to the sediment.  Where areas cannot or should not be sealed (eg. fire trails), management 
of runoff should be provided, for example, through roll-over diversions that redirect runoff into 
an off-line sediment trap / pond. 

This Management Action is consistent with Plan of Management for South East Forests NP.  
Sealing of road crossings across Millingandi Creek was included in the CLAM tool, and 
showed a potential reduction in TSS, along with a small potential increase in seagrass. 

Further information regarding this Management Action is provided in the Road Runoff 
Operational Plan (refer Table 29). 

Urban stormwater  

This Management Action involves the interception and treatment of urban stormwater.  
Options considered should aim to: 

1. reduce the quantity of urban runoff through infiltration and stormwater harvesting 
approaches (including installation of rainwater tanks), and  

2. reduce the concentrations of pollutants (sediment and nutrients) within the runoff through 
sedimentation, filtration and biological uptake.   

Examples of urban stormwater management mechanisms include vegetated swales, sand 
filters, artificial wetlands, sediment traps and bio-retention basins, and are typical of current 
best practice for Water Sensitive Urban Design (WSUD). 

This Management Action is broadly consistent with the water quality strategy outlined in the 
EMP, and stormwater harvesting recommendations made within the SCRS.  It is also 
consistent with the HRC Management Framework for ‘healthy modified conditions’ coastal 
lakes (HRC, 2002), and Council’s Urban Stormwater Management Plan (BVSC, 2003). 

Further information regarding this Management Action is provided in the Urban Stormwater 
Operational Plan (refer Table 30). 
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Sewer overflows 

The urban areas around Merimbula Lake are connected to a reticulated sewer network.  This 
Management Action involves reducing the likelihood of surcharges and overflows from this 
system, which are currently directed to the lake and its tributaries.  The population of the 
Merimbula Lake catchment can vary significantly depending on season.  Therefore, 
consideration of existing sewer facilities needs to accommodate this variable load.  Further, 
consideration should be given to potential increases in the sewer load in the future 
associated with potential expansion of the urban environment (through new development, 
infill development and redevelopment).  

This Management Action is consistent with the HRC Management Framework for ‘healthy 
modified conditions’ coastal lakes (HRC, 2002). The need for management of the variable 
pressure upon sewer systems as a result of seasonal tourism is also highlighted in the South 
Coast Regional Strategy. 

Further information regarding this Management Action is provided in the Sewer Overflows 
Operational Plan (refer Table 31). 

5.4.3 Amenity Management Actions 

Foreshore access 

This Management Action involves the improvement and rationalisation of pedestrian access 
around the foreshores of Merimbula Lake.  This would include, for example, formalising 
walking tracks through parks and reserves, and linking of foreshore access with other 
pedestrian access routes.   

This Management Action is consistent with the strategies in the EMP.  

Further information regarding this Management Action is provided in the Foreshore Access 
Operational Plan (refer Table 32). 

Recreational facilities 

This Management Action involves the improvement and rationalisation of recreational 
facilities around Merimbula Lake.  This would include improvements to boat launching 
facilities, toilet and picnic facilities and National Parks camping facilities, where appropriate. 

Improved recreational facilities and improved boat access is consistent with the strategies 
outlined in the EMP. 

Further information regarding this Management Action is provided in the Recreational 
Facilities Operational Plan (refer Table 33). 

Waterways zones 

This Management Action involves the review of waterway speed restriction zonings.  The 
review should focus on the potential conflict between different recreational and commercial 
user groups (including motorised boaters, non-motorised boaters, canoers / kayakers, 
wind/kite-surfers, bathers, oyster farmers, commercial fishers etc) and potential conflict 
between commercial and recreational activities and the natural environment (including 
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erosion of foreshores due to boatwash, propeller damage of seagrass, etc).  Any revisions to 
the Waterway zoning should aim to minimise potential for conflict and environmental 
damage. 

Zoning of waterways for environmental protection was recommended in the EMP. 

Further information regarding this Management Action is provided in the Waterway Zones 
Operational Plan (refer Table 34). 

Waterway navigability 

This Management Action involves establishing and implementing a program of works to 
improve and maintain an acceptable level of navigability within Merimbula Lake, focussing on 
the entrance channel between the ocean and the commercial jetties.  Significant local trade 
is generated from the ability of vessels to travel offshore from Merimbula Lake.  The on-going 
navigability of the entrance is important to the local industry and economy. 

Maximising the safety of the Merimbula Lake entrance is a recommendation of the EMP.   

Further information regarding this Management Action is provided in the Waterway 
Navigability Operational Plan (refer Table 35). 

Floodplain risk management  

This Management Action involves the preparation of a Floodplain Risk Management Plan for 
Merimbula Lake in accordance with the NSW Government’s Floodplain Development Manual 
(2005).   

Management of future flooding risks should consider the level of flood risk accepted by 
existing development, as well as the likely changes to flood risks associated with future 
climate change (particularly sea level rise). 

The CLAM tool assessed the potential impacts of future sea level rise.  The results of this 
assessment suggest lake height will increase (refer Table 43, Appendix B).  It is inferred from 
this that the risks of flooding for low-lying property and infrastructure around the lake would 
also increase. 

Further information regarding this Management Action is provided in the Floodplain Risk 
Management Operational Plan (refer Table 36). 

5.4.4 Education Management Actions 

Public knowledge  

This Management Action aims to increase public knowledge regarding Merimbula Lake and 
its various environmental processes and interactions.  Public knowledge should be increased 
through targeted consultation and education programs.  Increased knowledge could also be 
gained through public participation in environmental restoration and rehabilitation projects.   

Public education for residents (urban and rural) and visitors to Merimbula Lake and environs 
should focus on nutrient reduction, vegetation management, acid sulfate soil management, 
domestic pet and companion animal management, species conservation, legal fishing bag 
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limits and size restrictions, and bushfire management.  Some of these are already included in 
existing education programs. 

The support from Council and appropriate state agencies of existing community 
environmental groups, and the establishment of additional groups, as necessary, would 
further instil community interest and increase environmental knowledge of Merimbula Lake.  

This Management Action is consistent with the strategies of the EMP and the Southern 
Rivers CAP, and is well aligned with the objectives of the NSW Coastal Policy. 

Further information regarding this Management Action is provided in the Public Knowledge 
Operational Plan (refer Table 37). 

5.4.5 Cultural Management Actions 

Aboriginal Cultural Management 

This Management Action aims to preserve cultural landscapes and Aboriginal heritage within 
and around Merimbula Lake.  The need for improved cultural heritage management has 
been identified within the SCRS, the SRCAP and the Plan of Management for the South East 
Forests National Park. 

Cultural management will involve identification of culturally significant sites and landscapes, 
land management to rehabilitate or conserve specific locations, and public education to raise 
awareness regarding the significance of these locations to the Aboriginal people. 

Further information regarding this Management Action is provided in the Aboriginal Cultural 
Management Operational Plan (refer Table 38). 

5.4.6 Monitoring Management Actions 

Ecosystem health monitoring  

This Management Action involves monitoring of the Back Lake environment so that the 
ecological health of Back Lake can be assessed over the long term.  There are many biotic 
and abiotic parameters that can be assessed to provide an indication of ‘environmental 
health’ and the pressures / stressors impacting on this health.  Monitoring of different 
parameters should be carried out on different timescales, based on the relative rate of 
change of the parameter and must be statistically valid to ensure that natural variation is 
taken into account and to identify trends over time.   

As outlined in Section 3.1.5, the NSW Government (2009) has adopted state-wide targets 
and suggested ecosystem condition indicators for monitoring of estuaries and coastal lakes.  
Ecosystem health monitoring is discussed in Section 4.8.2.  

Further information regarding this Management Action is provided in the Ecosystem 
Monitoring Operational Plan (refer Table 39). 
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Table 22. Riparian Habitat Rehabilitation Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / 
targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Revegetation of presently degraded 
public foreshore and riparian land up to 50 
metres from the RL 2.0m AHD contour 
around the lake and 20 – 50 metres 
(depending on availability of land, existing 
infrastructure etc) from streams in the 
catchment 

Rural land 

Foreshores 

Env Protect’n 

High 1 – 3yrs SRCMA, BVSC, 
DECCW, Lands, 
Community 
groups 

$100,000 Revegetated 
foreshores in 
public lands 

2. Encouragement and incentives for 
revegetation of presently degraded private 
foreshore and riparian land up to 50 metres 
from the RL 2.0m contour around the lake 
(depending on availability of land, existing 
infrastructure etc) and 20 – 50 m from 
streams in the catchment  

Rural land 

Foreshores 

Env Protect’n 

Medium 3 – 10yrs SRCMA, BVSC, 
Landholders  

$300,000 Revegetated 
foreshores and 
riparian areas in 
private lands  

3. Encouragement and incentives for 
identifying and stabilising (with emphasis 
on soft-engineering) eroding foreshores 
and streambanks on private land  

Rural land 

Foreshores 

Env Protect’n 

Medium 3 – 10yrs SRCMA, BVSC, 
DECCW 

$300,000 Stabilised 
foreshore in 
private land  

4. Identification and stabilisation (where 
appropriate) of eroding foreshores and 
streambanks on public land 

Rural land 

Foreshores 

Env Protect’n 

Medium 3 – 10yrs BVSC, SRCMA, 
DECCW, Lands,  

$200,000 Stabilised 
foreshore in public 
land 

• EMP 

• SRCAP 

• CLII (HRC, 2002) 

• NSW Diffuse Source 
Water Pollution 
Strategy 

 

 

 Total indicative cost $900,000 
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Table 23 .Terrestrial Habitat Rehabilitation Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Identify areas of conservation 
significance, eg EECs, and areas 
most suited for rehabilitation of 
habitat corridors, making reference 
to the Regional Conservation Plan 
as per SCRS and the Merimbula 
District Structure Report 

National Park & 
Forest 

Rural land 

Env Protect’n land 

Foreshores 

High 1 – 3yrs DECCW, BVSC $50,000 Maps of vegetation 
within catchment and 
identification of 
areas of significant 
conservation value 

2. Rehabilitation of significant 
habitat areas and buffers areas on 
public land  

National Park & 
Forest 

Rural land 

Env Protect’n land 

Foreshores 

High 1 – 3yrs BVSC, DECCW, 
Lands, SRCMA, 
Community 
groups 

$200,000 Area rehabilitated 

3. Encouragement and incentives 
for private landholders to prepare 
and implement Property Vegetation 
Plans involving rehabilitation of 
significant habitat and buffer areas 
and protection and rehabilitation of 
(as per SCRS and Merimbula 
Structure Report) across the 
catchment  

Rural land 

Env Protect’n land 

Foreshores 

Medium 3 – 10yrs SRCMA, BVSC  $500,000 Private landholders 
with PVPs, Area 
under active 
rehabilitation or 
protection 

• EMP 

• SRCAP 

• SCRS 

• Merimbula Structure 
Report 

 

 Total indicative cost $750,000 
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Table 24. Bushland Management Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Prepare Plans of Management 
describing proposed environmental 
management of bushland areas on 
public land, including weeds, feral 
animals, bushfire, access, stock 
exclusion, etc (as per statutory 
requirements where relevant) 

National Park & 
Forest 

Rural land 

Env Protect’n land 

Foreshores 

High 1 – 3yrs BVSC, DECCW, 
Lands 

$50,000 Plans of 
Management for 
public bushland 
areas 

2. Encouragement and incentives 
for appropriate bushland 
management on private land, 
including weeds, feral animals, 
bushfire, stock exclusion, etc   

Rural land 

Env Protect’n land 

Foreshores 

High 1 – 3 yrs SRCMA, BVSC, 
DECCW 

$300,000 Private bushland 
under appropriate 
management 

3. Implement Plans of Management 
for bushland areas on public land 

National Park & 
Forest 

Rural land 

Env Protect’n land 

Foreshores 

Medium 3 – 10 yrs BVSC, DECCW, 
Lands, 
Community 
Groups  

$200,000 Completed actions 
identified in Plans of 
Management  

• EMP 

• SEFPoM 

• SRCAP 

 

 Total indicative cost $550,000 
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Table 25. Aquatic Habitat Rehabilitation Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Remap aquatic habitat types at 
suitable intervals to detect trends 
over time (as per the CCA) and 
assess condition and threats, such 
as restrictions on fish passage 

Foreshores 

Lake 

High 1 – 3yrs DPI (Fisheries), 
BVSC, SRCMA 

$25,000 Map of aquatic 
habitats and report 
on habitat threats 

2. Review of SEPP14 mapping to 
ensure boundaries include all 
wetland areas. 

Foreshores 

Lake 

High 1 – 3yrs DoP $25,000 Reviewed SEPP14 
mapping 

3. Review, amend as necessary, 
and enforce recreational fishing 
controls, including bag limits, 
minimum size limits, and designated 
no-take zones. 

Lake Medium 3 – 10yrs DPI (Fisheries) Within 
existing 
budgets 

Compliance with 
recreational fishing 
controls 

4. Remove identified obstructions to 
fish passage and improve habitat 
value and diversity through 
rehabilitation of natural aquatic 
environmental conditions  

Foreshores 

Lake 

Low 10yrs + DPI (Fisheries), 
SRCMA, BVSC, 
Lands 

Uncosted 

(see note 1) 

Improved condition 
of aquatic habitat 

• CLII (HRC, 2002) 

• EMP 

• SRCAP 

• Aquatic Habitat 
Management and Fish 
Conservation 
Guidelines (NSW 
Fisheries, 1999) 

• NRC standards and 
targets 

• Existing macrophyte 
mapping (Williams et 
al., 2006) 

 

 Total indicative cost $200,000 

 
(1) High priority locations within the Southern Rivers Region for improving fish passage at road crossings and 

weirs and have been identified in Department of Primary Industries (2005c) and Department of Primary 
Industries (2006b). Priority locations have not been identified in the Merimbula Lake catchment. 
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Table 26. Water Extraction Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Assess environmental flow 
requirements for Merimbula Lake 

Rural land 

Env Protect’n land 

Medium 3 -10 yrs NOW, DECCW  $80,000 Environmental flow 
assessment 

2. Review and modify draft macro 
Water Sharing Plan, as 
recommended by outcomes of 
environmental flow assessment, to 
rationalise and limit water extraction 
from surface and groundwater 
systems  

Rural land  

Env Protect’n land 

 

Medium 3 - 10 yrs NOW  $10,000 Reviewed Water 
Sharing Plan  

3. Implement and periodically 
review Water Sharing Plan to 
ensure sustainable balance 
between environmental and human 
demands on water resources 

Rural land Medium 3 – 10yrs NOW, SRCMA  $10,000 Management of 
water resources in 
accordance with 
Water Sharing Plan 

• CLII (HRC, 2002) 

• SRCAP 

• Towamba River macro 
water sharing plan 
(NOW, 2009) 

 Total indicative cost $100,000 
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Table 27. On-site Sewage Management Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Inspect and appraise all on-site 
sewage systems as per statutory 
requirements, based on a risk 
assessment to prioritise systems 

Rural land 

Env Protect’n land 

Foreshores 

High 1 – 3yrs BVSC $30,000 Appraisal of all on-
site sewage systems 

2. For systems identified as non-
complying, issue notices to owners 
requiring upgrade or replacement of 
systems, as appropriate.   

Rural land 

Env Protect’n land 

Foreshores 

Medium 3 – 10yrs BVSC, 
Landholders 

See note 
(1) 

Replacement of 
currently inadequate 
systems 
 
See note (2) 

3. Provide incentives for installing 
grey-water reuse systems which 
minimise discharge to the 
environment 

Rural land 

Env Protect’n land 

Foreshores  

High 1 – 3yrs Commonwealth See note 
(3) 

Installation of 
alternative sewage 
systems 

 

• CLII (HRC, 2002) 

• CLMS (Haines, 2006a) 

• SRCAP 

• SCRS 

 Total indicative cost $>30,000 
Notes: 
(1) costs for new systems to be met by landholders 
 
(2) Compliance of: High risk systems - years 3-5; Medium risk systems – years 5-8; Low risk systems – years 8-10. 
 
(3) Rebate of up to $500 available through the Commonwealth Government’s National Rainwater and Greywater Initiative.  
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Table 28. Farm Management Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Targeted programs for rural 
landholders regarding land and 
environmental management. 

Rural land 

Env Protect’n land 

Foreshores 

High 1 – 3yrs DPI (Agriculture), 
SRCMA, BVS,  

$30,000 Landholder 
participation in 
programs 

2. Encouragement and incentives 
for graziers to exclude stock from 
riparian zones and provide 
alternative watering sources 

Rural land 

Env Protect’n land 

Foreshores 

Medium 3 – 10yrs DPI (Agriculture), 
SRCMA, BVSC  

$200,000 Stock excluded from 
riparian zone 

3. Encouragement and incentives 
for rural landholders to stabilise 
erosion and capture and treat 
surface runoff via sediment / 
nutrient traps, filter strips, etc 

Rural land 

Env Protect’n land 

Foreshores 

Medium 3 – 10yrs DPI (Agriculture), 
SRCMA, BVSC  

$200,000 Reduced sediment 
and nutrient loads to 
waterways 

4. Encouragement and incentives 
for agricultural enterprises to 
capture, treat and reuse effluent 
discharges 

Rural land 

Env Protect’n land 

Foreshores 

Medium 3 – 10yrs DPI (Agriculture), 
SRCMA, BVSC  

$200,000 Reduced effluent 
discharges to 
waterways 

5. Encouragement and incentives 
for rural landholders to revegetate 
cleared lands, particularly using 
locally rare or threatened vegetation 
communities and/or to re-establish 
wildlife corridors across the 
catchment landscape (see also 
Terrestrial Rehab. Op. Plan, Table 
23) 

Rural land 

Env Protect’n land 

Foreshores 

Medium 3 – 10yrs SRCMA, DPI 
(Agriculture), 
BVSC, DECCW   

$300,000 Increased vegetation 
extents on rural 
lands 

• CLII (HRC, 2002) 

• EMP 

• SRCAP 

• NSW Diffuse Source 
Water Pollution 
Strategy 

 Total indicative cost $930,000 
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Table 29. Unsealed Roads, Tracks and Cleared Land Runoff Operational Plan 
 

Operational Plan tasks  Management Area Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / 
targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Identify unsealed roads, tracks 
and areas of cleared vegetation 
within catchment that are or could 
potentially erode, causing sediment 
runoff to waterways 

National Park & 
Forest 

Rural land 

Env Protect’n land 

Foreshores 

High 1 – 3yrs BVSC, DECCW, 
SRCMA 

$10,000 Mapped 
unsealed roads 
and cleared 
areas within 
catchment 

2. Where practical, and appropriate 
(note: is it not appropriate to seal 
fire trails etc) seal public roads 
and/or vegetate road verges to 
stabilise surface erosion, focusing 
on creek crossings as a priority 

National Park & 
Forest 

Rural land 

Env Protect’n land 

Foreshores 

High 1 – 3yrs BVSC, DECCW, 
Lands, SRCMA 

$200,000 Additional sealed 
roads, where 
appropriate 

3. On a priority basis, design and 
construct sediment control 
structures (eg. roll-over diversions) 
directing runoff into sediment traps, 
to allow for sedimentation before 
discharge to receiving water 

National Park & 
Forest 

Rural land 

Env Protect’n land 

Foreshores 

Medium 3 – 10yrs BVSC, DECCW, 
Lands, SRCMA 

$200,000 Reduced 
sediment runoff 
from public roads 
and cleared 
areas 

4. Encouragement and incentives 
for landholders to construct 
sediment control structures and 
divert surface runoff from unsealed 
private roads and areas of cleared 
vegetation on private land into 
ponds to allow for sedimentation 
before discharge to receiving water 

National Park & 
Forest 

Rural land 

Env Protect’n land 

Foreshores 

Medium 3 – 10yrs SRCMA, BVSC  $200,000 Reduced 
sediment runoff 
from private 
roads and 
cleared areas 

• EMP 

• SEFNPPoM 

• SRCMA Roads and 
Tracks Program 

• NSW Diffuse Source 
Water Pollution 
Strategy 

 

 Total indicative cost $610,000 
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Table 30. Urban Stormwater Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Review Council Urban 
Stormwater Management Plan, with 
specific focus on Merimbula. 
Prioritise stormwater discharges 
based on predicted pollutant loads  

Urban land High 1 – 3yrs BVSC $20,000 Priority list of 
stormwater outlets 
for treatment 

2. On a priority basis, design and 
construct measures to capture and 
treat stormwater.  Measures 
considered to include current best 
practice for stormwater 
management, including stormwater 
harvesting from existing and 
proposed development 

Urban land Medium 3 – 10yrs BVSC $500,000 Reduced pollutant 
loads from existing 
urban areas 

3. Retrofitting of rainwater tanks or 
grey water reuse systems. 

Urban land Medium By 2014 Home owners see note (1) 
Reduced stormwater 
runoff quantity due to 
rainwater tank 
capture 

• CLII (HRC, 2002) 

• SCRS 

• BVSC Urban 
Stormwater 
Management Plan 

• NSW Diffuse Source 
Water Pollution 
Strategy 

 

 Total indicative cost $520,000 

  

Notes: 

(1) Rebate of up to $500 available through the Commonwealth Government’s National Rainwater and Grey water Initiative.  
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Table 31. Sewer Overflows Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Critically assess capacity of 
existing sewerage system to 
accommodate existing and future 
sewage loads, including seasonal 
variations in load 

Urban land High 1 – 3yrs BVSC $20,000 Sewer system 
capacity assessment 

2. Investigate and progressively 
eliminate illegal sewerage systems 
inflows that lead to hydraulic 
overflows of sewerage systems. 

Urban land High 1 – 3yrs BVSC Uncosted 

See note 
(1) 

Reduction in illegal 
connections and 
hydraulic 
overloading 

3. On a priority basis, upgrade 
elements of the sewerage system 
that limit the capacity of the system, 
potentially leading to sewage 
overflows to the environment 

Urban land Medium 3 – 10yrs BVSC Uncosted 

See note 
(1) 

Reduced incidences 
of sewer overflows 

4. Monitor and record sewer 
overflows and periodically reassess 
system capacity based on changing 
population demands 

Urban land Ongoing  BVSC $30,000 Records kept and 
periodic 
assessments 

• CLII (HRC, 2002) 

 Total indicative cost $50,000+ 

 

Notes: 
(1) Indicative amount – actual cost will depend on scope of the upgrades required  
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Table 32. Foreshore Access Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Map existing access paths 
around Merimbula Lake foreshore 
and identify opportunities for 
improvement and linkage that do 
not impact upon foreshore 
vegetation (in conjunction with 
Table 33) 

Foreshores Medium 3 – 10yrs BVSC  $10,000 Map of existing 
foreshore access 
and masterplan of 
future access needs 

2. On a priority basis, design and 
construct additional foreshore 
access that does not impact upon 
existing foreshore vegetation 

 

Foreshores 

Lake  

Medium 3 – 10yrs BVSC, ,Lands 

 

$200,000 Improved access 
around foreshores 

• EMP 

 

 Total indicative cost $210,000 
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Table 33. Recreational Facilities Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Identify any existing deficiencies 
in recreational facilities and 
determine most appropriate 
locations for additional facilities if 
required.  Prepare a Masterplan for 
recreation around Merimbula Lake. 
(in conjunction with Table 32) 

Foreshores Medium 3 – 10yrs BVSC  $10,000 Masterplan of 
existing and potential 
recreational facilities 

2. On a priority basis, design and 
construct additional recreational 
facilities in accordance with the 
Masterplan (as above) ensuring no 
detrimental impacts on 
environmental processes. 

Foreshores Medium 3 – 10yrs BVSC, DECCW, 
Lands  

$250,000 Improved / additional 
recreational facilities 

• EMP 

 

 Total indicative cost $260,000 
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Table 34. Waterways Zones Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Review appropriateness of 
existing waterway zones / speed 
restrictions, giving consideration to 
safe use and enjoyment of the 
waterway by all users, and impacts 
of users on the natural environment. 

Lake High 1 – 3yrs Maritime Authority $10,000 Assessment of zone 
adequacy 

2. Modify, as necessary, and 
enforce waterway zones / speed 
restrictions within Merimbula Lake 

Lake Ongoing Ongoing Maritime Authority Within 
existing 
budgets 

Compliance with 
waterway usage 
restrictions 

• EMP 

• CLII (HRC, 2002) 

 

 Total indicative cost $10,000 
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Table 35. Waterway Navigability Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Undertake hydrosurvey of the 
entrance area to determine 
navigability on a periodic basis 

Lake High 1 – 3yrs Lands $30,000 Regular 
hydrosurveys of 
entrance 

2. If required prepare a Policy  
outlining the basis for maintenance 
dredging, triggers for action, etc 

Lake Medium 3 - 10yrs Lands $20,000 Management Policy 
document 

3. Install / relocate (as necessary) 
navigational markers within the 
entrance channel and regularly 
confirm channel location, and move 
markers accordingly 

Lake High 1 – 3yrs Maritime Authority $10,000 Navigation markers 
defining entrance 
channel 

4. If necessary, undertake 
maintenance dredging works, in 
accordance with above Policy.  
Precede works with appropriate 
environmental assessment and 
necessary approvals  

Lake Medium 3 - 10yrs Lands $500,000 Dredging in 
accordance with 
Management Policy 

• EMP 

 

 Total indicative cost $560,000 
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Table 36. Floodplain Risk Management Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Prepare a Flood Study for 
Merimbula Lake to determine flood 
behaviour and probabilistic flood 
height, including sea level rise 
benchmarks 

Urban land 

Foreshores 

Lake 

High 1 – 3yrs BVSC, DECCW $100,000 Completed Flood 
Study 

2. Prepare a Floodplain Risk 
Management Plan based on the 
results of the Flood Study and 
considering the present levels of 
risks accepted by the Merimbula 
Lake communities 

Urban land 

Foreshores 

Lake 

Medium 3 – 10yrs  BVSC, DECCW $100,000 Completed 
Floodplain Risk 
Management Plan 

3. Modify planning controls, as 
necessary, to limit the future 
potential for flood risk, incorporating 
provisions for increasing sea level 

Urban land 

Foreshores 

Lake 

Medium 3 – 10yrs  BVSC $20,000 Modified planning 
controls related to 
flood risk, in 
accordance with the 
Management Plan 

4. Carry out works or relocate 
assets to mitigate existing and 
future flood risk associated with 
existing development 

Urban land 

Foreshores 

Lake 

Medium 3 – 10yrs  BVSC, DECCW $300,000  

see note (1) 

Works carried out in 
accordance with the 
Management Plan  

• Floodplain 
Development Manual 
(NSW Gvt, 2005) 

• NSW Sea Level Rise 
Policy Statement 
(2009) 

 

 Total indicative cost $520,000 
 
Notes: 
(1) Indicative amount – actual cost will depend on scope of Floodplain Risk Management Plan  
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Table 37. Public Knowledge Operational Plan 
 

Operational Plan tasks  Management 
Area 

Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Establish and/or continue to 
support community-based working 
groups to assist with environmental 
rehabilitation projects 

Env Protect’n land
Rural land 
Urban land 
Foreshores 

Lake 

Ongoing   SRCMA, BVSC  $50,000 Community Groups 
actively involved in 
rehabilitation works 

2. Prepare and implement a public 
education program (for urban, rural 
and rural-residential landholders) 
regarding environmental 
management, covering topics such 
as nutrient reduction, fertiliser use, 
car-washing, control of pets and 
companion animals, planting in 
gardens near bushland, importance 
of foreshore vegetation, species 
conservation, fishing restrictions, 
bushfires and flood management. 

Env Protect’n land
Rural land 
Urban land 
Foreshores 

Lake 

High 1 – 3 yrs  BVSC, SRCMA, 
Community 
Groups (eg. 
Landcare) 

$100,000 Education program 
development and 
disseminated to 
landholders 

3. Install additional eco-educational 
signage at strategic locations 
around the lake as part of any 
improved foreshore access and 
recreational facilities 

Env Protect’n land
Rural land 
Urban land 
Foreshores 

Lake 

Medium 3 – 10 yrs BVSC $15,000 Signage installed  

4. Prepare and implement a school 
education program regarding 
ecological sustainability and 
environmental values of Merimbula 
Lake (eg see OceanWatch 
Australia’s Year 10 Geography 
Resource) 

Env Protect’n land
Rural land 
Urban land 
Foreshores 

Lake 

Medium 3 – 10 yrs BVSC, SRCMA $30,000 Program developed 
and disseminated to 
schools 

• EMP  

• SE Landcare 

• SRCMA’s Local 
Management Team 

 Total indicative cost $195,000 
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Table 38. Aboriginal Cultural Management Operational Plan 
 

Operational Plan tasks  Management Area Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, 
policies, strategies, 
guidelines 

1. Undertake a specific Aboriginal 
cultural assessment of the 
Merimbula Lake area, building 
upon the CCA cultural landscapes 
regional assessments 

National Park & 
Forest 

Env Protect’n land
Rural land 
Foreshores 

Lake 

High 1 – 3 yrs SRCMA, BVSC, 
DECCW, local 
Aboriginal 
communities  

$50,000 Identification and 
assessment of 
cultural locations 

2. Prepare and implement a 
program for rehabilitation, as 
necessary, and conservation of 
culturally significant locations on 
public lands.   

National Park & 
Forest 

Env Protect’n land
Foreshores 

Lake 

Medium 3 – 10yrs  SRCMA, BVSC, 
DECCW, local 
Aboriginal 
communities 

$200,000 Locations 
rehabilitated and 
conserved 

3. Prepare and implement a public 
education program regarding the 
cultural significance of the 
Merimbula Lake vicinity.  Can be 
incorporated into the general public 
education program / Operation 
Plan (see Table 37) 

National Park & 
Forest 

Env Protect’n land
Rural land 
Foreshores 

Lake 

Medium 3 – 10yrs  SRCMA, BVSC, 
DECCW, local 
Aboriginal 
communities 

$30,000 Program developed 
and disseminated to 
schools 

4. Design and install cultural 
educational signage, as 
appropriate, at strategic locations 
around the lake and within the 
catchment on public land 

National Park & 
Forest 

Env Protect’n land
Foreshores 

Lake 

Medium 3 – 10yrs  SRCMA, BVSC, 
DECCW, local 
Aboriginal 
communities 

$15,000 Signage installed 

• SCRS 

• SRCAP 

• SEFPoM 

• CCA Project No 10 

• CCA Project No 26 

 

 Total indicative cost $295,000 
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Table 39. Ecosystem Monitoring Operational Plan 
 

Operational Plan tasks  Management Area Priority Timeframe Responsibility Indicative 
Cost 

Performance 
indicators / targets 

Links to other plans, policies, 
strategies, guidelines 

1. Collate and review existing condition 
data relating to the Merimbula Lake and 
catchment environment. 

National Park & 
Forest 

Env Protect’n land
Rural land 
Urban land 
Foreshores 

Lake 

Ongoing  BVSC, 
SRCMA, 
DECCW, DPI 
(Fisheries),  

$5,000   Data collated and 
reviewed 

2. Prepare and implement a pilot 
ecosystem monitoring program aimed 
at establishing a relative measure of 
overall ecosystem health, with 
particular emphasis on gauging the 
relative success of this management 
strategy 

National Park & 
Forest 

Env Protect’n land
Rural land 
Urban land 
Foreshores 

Lake 

High 1 – 3yrs SRCMA, 
DECCW, DPI 
(Fisheries), 
BVSC 

 

$100,000 Completed pilot 
monitoring program 

3. Based on the outcomes of the pilot 
program, prepare and implement a 
long-term ecosystem monitoring 
program for Merimbula Lake and 
catchment. 

National Park & 
Forest 

Env Protect’n land
Rural land 
Urban land 
Foreshores 

Lake 

Medium 3 – 10yrs  BVSC, 
SRCMA, 
DECCW, DPI 
(Fisheries),  

$50,000 
per annum 

Long-term 
monitoring program 
underway 

4. Periodically use results of the 
ecosystem monitoring to determine the 
success of specific actions identified 
within this management strategy, and 
recommend modifications to the actions 
if benefits to the sustainability of the 
lake are not being achieved. 

National Park& 
Forest 

Env Protect’n land
Rural land 
Urban land 
Foreshores 

Lake 

Medium 3 – 10yrs  DECCW  $10,000 
per 5 yrs 

Evaluation of 
management 
strategy actions and 
modified, as 
necessary 

• NSW MER Strategy 

• NRC standards & targets. 

• SRCMA Estuary 
Benchmarking Project 

 

 Total indicative cost $315,000 for first 5 years 
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5.5 FUTURE DEVELOPMENT CONTROLS  

Whilst specific Management Actions and associated Operational Plans have been 
established for addressing the issues and problems associated with the past and current 
human activities in and around Merimbula Lake and its catchment (which have led to the 
current condition of the environment), it is equally important to ensure that any future human 
activities do not further exacerbate the degraded condition of the environment.  In this 
regard, it is recommended that some human activities be restricted from different areas 
within the Merimbula Lake catchment, while other activities are recommended to be 
permitted, with some requiring consent. 

The recommended permissibility of future development and associated conditions for 
achieving environmental outcomes and are provided below.  The overall objective of the 
controls (ie development restrictions and conditions) is to maintain or improve the current 
environmental conditions of Merimbula Lake, through limiting the potential for future 
environmental degradation.  This is consistent with the NRC targets and the NSW State 
Plan. 

It is recommended that the permissibility and controls are considered by Council and other 
relevant consent authorities when reviewing and amending relevant planning instruments (eg 
DCPs), and also when assessing future Development Applications and licence / permit 
applications within the catchment, particularly for developments that are permitted with 
consent under the revised LEP. Suggested controls on future activities within each 
management zone are outlined in Section 5.5.2, and are generally in addition to those which 
would normally apply under the LEP and existing planning instruments.  In most cases, 
controls and restrictions on activities apply to a specific management area. 

5.5.1 Permissibility of Development 

Table 40 provides a list of Human Activities and their future permissibility within the 
Merimbula Lake catchment.  Permissibility is provided for each different Management Area, 
as defined in Section 5.3.  Permissibility is given as ‘permitted’, ‘prohibited’, ‘consent 
required’, or ‘conditional’.  Meanings for these categories are outlined below: 

Permitted: activities allowed without the need for compliance with specific conditions 

Prohibited: activities should not be allowed within the specified management areas / zones 

Consent required: activities can be allowed, subject to standard development consent (or 
approvals through Part 5 of the EP&A Act), and subject to a range of additional conditions, 
as outlined in Section 5.5.2. 

Conditional: activities are generally permitted without the need for development consent, but 
may require a licence, permit or similar.  These activities should also only be carried out 
subject to the additional conditions, as outlined in Section 5.5.2. 

Reference to ‘complying development’ within Table 40 indicates that the activity may be 
regarded as complying development under the LEP requirements.  It may still, however, be 
subject to conditions as outlined in Section 5.5.2. 
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Table 40. Permissibility of future Human Activities within the Merimbula Lake catchment 
Management Area National 

Park 
Rural land Env. 

protection & 
habitat 

corridor land 

Urban land Foreshores Lake Reference 
Condition 

No. 

Human Activities       see Sect. 
5.5.2 

Agriculture – intensive prohibited consent 
required  

prohibited prohibited prohibited n/a 1 

Agriculture – improved 
cropping / grazing 

prohibited Permitted 
(complying 

development) 

prohibited prohibited prohibited n/a 2 

Agriculture -  
unimproved/general 

prohibited permitted conditional prohibited prohibited n/a 3 

Aquaculture n/a n/a n/a prohibited consent 
required 

consent 
required 

4 

Artificial Entrance 
Opening 

n/a n/a n/a n/a n/a prohibited (1)  

Boating, Recreational 
(motorised) 

n/a n/a n/a n/a n/a conditional 5 

Boating, Recreational 
(non-motorised) 

n/a n/a n/a n/a n/a permitted  

Boating, 
Waterskiing/PWCs 

n/a n/a n/a n/a n/a conditional 6 

Bulk Earthworks prohibited conditional conditional conditional prohibited n/a 7 

Bushfire management conditional conditional conditional conditional conditional n/a 8 

Commercial / Industrial 
Landuse 

prohibited prohibited prohibited consent 
required 

prohibited n/a 9 

Conservation permitted permitted permitted permitted permitted permitted  

Dredging n/a n/a n/a n/a n/a consent 
required 

10 

Erosion Stabilisation 
Works 

conditional conditional conditional conditional conditional conditional 11 

Fishing, Commercial n/a n/a n/a n/a n/a conditional 12 

Fishing, Recreational n/a n/a n/a n/a n/a permitted  

Foreshore Access n/a n/a n/a conditional conditional n/a 13 

Foreshore Structures – 
jetties etc 

n/a n/a n/a conditional conditional conditional 14 

Private Forestry / 
Agroforestry 

prohibited conditional conditional prohibited prohibited n/a 15 

National Parks permitted n/a n/a n/a n/a n/a  

Park and Reserve Use permitted permitted permitted permitted permitted n/a  

Physical Infrastructure 
(eg Roads, Utilities) 

consent 
required 

consent 
required 

consent 
required 

consent 
required 

consent 
required 

prohibited (1) 16 

Residential, Rural 
Homesteads 

prohibited consent 
required 

consent 
required 

prohibited prohibited n/a 17 

Residential, Rural-
Residential 

prohibited consent 
required 

consent 
required 

prohibited prohibited n/a 18 

Residential, Low Density prohibited prohibited prohibited consent 
required 

prohibited n/a 19 

Residential, Medium to 
High Density 

prohibited prohibited prohibited consent 
required 

prohibited n/a 20 

Revegetation permitted permitted permitted permitted permitted permitted  

Subdivision of land prohibited prohibited prohibited consent 
required 

prohibited n/a 21 
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Management Area National 
Park 

Rural land Env. 
protection & 

habitat 
corridor land 

Urban land Foreshores Lake Reference 
Condition 

No. 

Human Activities       see Sect. 
5.5.2 

Swing moorings n/a n/a n/a n/a n/a conditional 22 

Tourism (land based) consent 
required 

consent 
required 

consent 
required 

consent 
required 

consent 
required 

n/a 23 

Tourism (water based) n/a n/a n/a n/a consent 
required 

conditional 24 

Traditional Aboriginal 
Practices (pending 
appropriate agreements) 

conditional  conditional  conditional  conditional  conditional  conditional   

Vegetation clearing  conditional 
(PVP or 

PoM) 

conditional 
(PVP) 

conditional 
(PVP) 

conditional 
(TPO) 

conditional 
(PVP or TPO) 

prohibited 25 

Water extraction prohibited conditional  conditional prohibited prohibited n/a 26 

(1) Prohibited pending further investigations 

n/a = not applicable 

5.5.2 Conditions for Future Development 

The conditions imposed on selected future Human Activities within different sections 
(Management Areas) of the Merimbula Lake catchment are provided below.  These should 
be implemented through Council Development Control Plans (DCPs) and other Council 
policies, as a matter for consideration during development assessment.  Where Council is 
not the consent authority for the development, then the appropriate consent agencies should 
also adopt these conditions, as applicable, when issuing consents and licences (eg by NSW 
Maritime in respect to mooring licences). 

1. Agriculture, intensive (Rural land) 

1.1 Catchment pollutant runoff/discharges not to increase compared to current 
landuse 

1.2 Adopt specific Best Management Practice to control pollutant runoff/discharges, 
involving runoff capture and pre-treatment (eg filtration through grass swales) 

1.3 Control runoff from access tracks (through vegetated swales and sediment ponds 
prior to runoff into natural drainage lines) 

1.4 Development of lands for agriculture is to consider soil suitability (eg. Soil 
Landscape Constraints Mapping of CCA Project 5, refer Section 2.2.5)  

1.5 Development to consider impacts upon cultural heritage (eg. consideration of 
Aboriginal Cultural Landscape Maps of CCA Project 26, refer Section 2.3.2) 
along with existing statutory requirements 

2. Agriculture, improved cropping / grazing (Rural land: complying development) 

2.1 No increase in catchment pollutant runoff compared to current landuse 

2.2 Adopt specific Best Management Practice to control pollutant runoff/discharges, 
involving runoff capture and pre-treatment (eg filtration through grass swales) 
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2.3 Control runoff from access tracks (through vegetated swales and sediment ponds 
prior to runoff into natural drainage lines) 

2.4 Development of lands for agriculture is to consider soil suitability (eg. Soil 
Landscape Constraints Mapping of CCA Project 5, refer Section 2.2.5)  

2.5 Development to consider impacts upon cultural heritage (eg. consideration of 
Aboriginal Cultural Landscape Maps of CCA Project 26, refer Section 2.3.2) 
along with existing statutory requirements 

2.6 Exclusion of stock from EECs and other valued habitats through the use of 
physical barriers (eg. fences) 

3. Agriculture, unimproved / general (Environmental Protection and Habitat Corridor Land) 

3.1 No increase in catchment pollutant runoff compared to current landuse 

3.2 Adopt specific Best Management Practice to control pollutant runoff/discharges, 
involving runoff capture and pre-treatment (eg filtration through grass swales) 

3.3 Control runoff from access tracks (through vegetated swales and sediment ponds 
prior to runoff into natural drainage lines) 

3.4 Development of lands for agriculture is to consider soil suitability (eg. Soil 
Landscape Constraints Mapping of CCA Project 5, refer Section 2.2.5)  

3.5 Development to consider impacts upon cultural heritage (eg. consideration of 
Aboriginal Cultural Landscape Maps of CCA Project 26, refer Section 2.3.2) 
along with existing statutory requirements 

3.6 Development to not compromise the regional strategy for re-establishing habitat 
corridors across the catchment (refer Conservation Plan and SCRS) 

3.7 Exclusion of stock from EECs, other valued habitats and areas of habitat 
rehabilitation, through the use of physical barriers (eg. fences) 

4. Aquaculture (Foreshores (land-based infrastructure) and Lake) 

4.1 To comply with State Government initiatives and directives for sustainable 
aquaculture 

4.2 Minimise impacts on the environment, including disturbance of shorebirds, 
destruction of seagrass beds, and ‘prop-dredging’ of shallow mudflats 

4.3 On-shore facilities to comply with relevant commercial development controls. 

5. Boating, Recreational (motorised) (Lake) 

5.1 Usage to comply with exclusion zones, speed restrictions, no wash areas, etc, as 
nominated and periodically reviewed by NSW Maritime Authority. 

5.2 Usage to minimise conflict with passive recreational users of the waterway and 
foreshores, and to minimise impacts on the environment, including disturbance of 
shorebirds, destruction of seagrass beds, ‘prop-dredging’ of shallow mudflats, 
and potential spread of C. taxifolia. 

6. Boating, Water skiing / PWCs (Lake) 

6.1 Usage to comply with speed restrictions, no wash areas, etc, as nominated and 
periodically reviewed by NSW Maritime Authority. Note, there is an 8 knot limit 
across the whole lake, thus preventing waterskiing 
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6.2 Usage of PWCs restricted to enable transit between the most downstream 
boatramp and the ocean, only.  PWCs to travel at idle speed only within estuary. 

7. Bulk earthworks (Rural land, Environmental Protection land, Urban land)  

Eg, dam construction, filling, terracing, etc with land area > 100m2. 

7.1 Bulk earthworks preferentially to occur on currently cleared land. Clearing, 
revegetation and offsets to be consistent with the Environmental Outcomes 
Methodology as per the Native Vegetation Conservation Act 2003 and a CMA 
approved PVP 

7.2 Application of best practice erosion and sediment control during construction 

7.3 Earthworks subject to Acid Sulfate Soil Management Plan, if soil testing shows 
presence of Actual or Potential Acid Sulfate Soil.  Testing and Management Plan 
to be in accordance with appropriate Acid Sulfate Soil Management Guidelines. 

7.4 No earthworks permitted on land lower than 2.0m AHD, unless specifically 
identified within the Merimbula Lake Floodplain Risk Management Plan and 
consistent with the Fisheries Management Act (1994) Part 7. 

7.5 Compliance with farm dams licensing requirements, as appropriate. 

7.6 Bulk earthworks not to compromise the future ability of lands to be rehabilitated 
for conservation and habitat corridor purposes, as identified in the SCRS 

8. Bushfire Management (all lands, excluding Lake) 

8.1 To be carried out as part of a specific Plan of Management, where applicable (eg 
National Parks, Crown reserves, etc) 

8.2 Hazard reduction burning to be carried out following Rural Fire Service 
requirements 

8.3 Appropriate fire regimes should be implemented for various vegetation 
communities. 

8.4 All development on Bush Fire Prone Land must satisfy the aims and objectives of 
Planning for Bush Fire Protection (NSW RFS, 2006). 

9. Commercial / Industrial (Urban land) 

9.1 Development only to occur on current cleared land 

9.2 No new commercial or industrial zoning in the lake catchment beyond the current 
urban footprint  

9.3 Development to duly consider existing and future risk of flooding and inundation 
from lake, catering for future sea level rise  

9.4 Development to achieve a maintained or improved environmental outcome for 
Merimbula Lake compared to pre-development landuse 

9.5 Development to be connected to reticulated sewerage system 

9.6 Application of best practice stormwater management, including WSUD 

9.7 Application of best practice integrated water management, including dual 
reticulation and/or stormwater harvesting for reuse (eg rainwater tanks) 



 

NSW Department of Environment, Climate Change and Water 107  

9.8 Consideration of compensatory environmental works within existing Merimbula 
Lake urban areas to help achieve maintained or improved environmental 
outcome (Condition 9.4) 

9.9 Application of best practice erosion and sediment control during construction  

9.10 Developments to adopt industry-specific best management practices during 
operational stage to limit pollutant runoff and environmental risks 

9.11 Developments to consider soil suitability (eg. Soil Constraints Mapping of CCA 
Project 5 (refer Section 2.2.5) 

9.12 Developments to consider impacts upon cultural heritage (eg. consideration of 
Aboriginal Cultural Landscape Maps of CCA Project 26, refer Section 2.3.2) 

10. Dredging (Lake) 

10.1 Dredging for maintenance of navigable tidal channels only. 

10.2 To consider appropriate environmental impacts in accordance with provisions of 
EP&A Act 1979 and specifically impacts upon seagrass beds and aquaculture 
leases. 

10.3 Appropriate disposal locations for dredged material to consider coastal and 
estuarine sediment transport processes and sedimentological characteristics. 

11. Erosion stabilisation works (all lands) 

11.1 Preference for ‘soft engineering’ stabilisation works, using natural products, 
revegetation, etc 

11.2 To be carried out in accordance with detailed design by a certified engineering 
practitioner, qualified soil conservation officer or land rehabilitation specialist 

11.3 Design of works to cater for future anticipated environmental conditions, including 
sea level rise, within design life timeframe 

11.4 Application of best practice erosion and sediment control during construction (eg. 
Bluebook) 

12. Fishing, commercial (Lake) 

12.1 To be carried out in accordance with State Government initiatives and directives 
for sustainable commercial fisheries (ie Fishery Management Strategy for Estuary 
General Fishery) 

12.2 Minimise impacts on the environment, including disturbance of shorebirds, 
destruction of seagrass beds, and ‘prop-dredging’ of shallow mudflats 

12.3 On-shore facilities to comply with relevant commercial development controls. 

13. Foreshore access (Urban land, Foreshores) 

13.1 Located to avoid or minimise disturbance to riparian vegetation and ecological 
communities 

13.2 Control runoff from access tracks (eg. through vegetated swales and sediment 
ponds prior to runoff into natural drainage lines) 

13.3 Application of best practice erosion and sediment control during construction 

14. Foreshore structures, jetties, boatramps etc (Urban land, Foreshores, Lake) 
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14.1 Preference for public structures, or shared community structures rather than 
private structures. 

14.2 Located to minimise disturbance to riparian and aquatic vegetation and 
ecological communities, including seagrass beds  

14.3 Replacement of derelict structures to incorporate more environmentally friendly 
designs than at present, including rehabilitation and enhancement of intertidal 
zone 

14.4 Located to minimise impact on safe navigation and existing waterway use 
(including oyster leases) 

14.5 Design to consider inundation due to potential high water levels associated with 
future sea level rise 

14.6 Application of best practice erosion and sediment control during construction 

14.7 Associated land-based development to comply with infrastructure, tourism and/or 
commercial development conditions, as relevant 

14.8 Subject to licensing requirements by Department of Lands and other agencies, 
as appropriate 

15. Forestry / agroforestry (Rural land, Environmental Protection and Habitat Corridor Land)  

15.1 Adopt industry standard practices, in consultation with DPI to limit impacts on 
arboreal species and catchment biodiversity, including use of private native 
forestry property vegetation plan. 

15.2 Adopt Best Management Practice to limit sediment erosion and runoff  

15.3 Control runoff from access tracks (eg. through vegetated swales and sediment 
ponds prior to runoff into natural drainage lines) 

16. Physical infrastructure (all lands, excluding Lake) 

Eg, roads, stormwater structures, sewage pumping stations, power substations etc. 

16.1 Infrastructure to duly consider existing and future risk of flooding and inundation 
from lake, catering for future sea level rise 

16.2 Adopt Best Management Practice to limit sediment erosion and pollutant runoff 
(eg. Bluebook) 

16.3 Control runoff from access tracks (through vegetated swales and sediment ponds 
prior to runoff into natural drainage lines) 

16.4 Stabilise and revegetate all cleared areas, as appropriate, following construction 

17. Residential, rural homesteads (Rural land, Environmental Protection and Habitat Corridor 
Land) 

17.1 Any vegetation cleared for house site only, plus appropriate Asset Protection 
Zone, with revegetation or offsets to be consistent with the Environmental 
Outcomes Methodology as per the Native Vegetation Conservation Act 2003 and 
a CMA approved PVP. 

17.2 Install best practice on-site sewage system (preferably incorporating greywater 
reuse) on ground elevations higher than RL 3.0m AHD. 
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17.3 Control runoff from access tracks (eg. through vegetated swales and sediment 
ponds prior to runoff into natural drainage lines) 

17.4 Application of best practice erosion and sediment control during construction 

17.5 Encourage preparation and implementation of Property Vegetation Plans (PVPs) 
covering existing vegetation as well as any revegetation required to offset 
clearing for homestead construction. 

17.6 Developments are to consider impacts upon cultural heritage (eg. consideration 
of Aboriginal Cultural Landscape Maps of CCA Project 26, refer Section 2.3.2) 

18. Residential, rural-residential (Rural land, Environmental Protection and Habitat Corridor 
Land) 

18.1 No new rural residential zoning in the lake catchment beyond the current zoning 
extents  

18.2 Rural-residential development preferentially to occur on current cleared land. 
Clearing, revegetation and offsets to be consistent with the Environmental 
Outcomes Methodology as per the Native Vegetation Conservation Act 2003 and 
a CMA approved PVP. 

18.3 Install best practice on-site sewage system (preferably incorporating grey water 
reuse) on ground elevations higher than RL 3.0m AHD,  

18.4 Control runoff from access tracks (eg, through vegetated swales and sediment 
ponds prior to runoff into natural drainage lines) 

18.5 Application of best practice erosion and sediment control during construction 

18.6 New rural-residential developments to achieve a maintain or improve 
environmental outcome for Merimbula Lake compared to pre-development 
landuse 

18.7 Revegetation (to help achieve a maintain or improve environmental outcome; 
Condition 18.6) to be carried out in accordance with a rural landscape 
revegetation masterplan, with revegetation emphasis on lake foreshores and re-
establish wildlife corridors across the catchment, as outlined in the SCRS 

18.8 Commercial rural-residential enterprises to adopt industry-specific Best 
Management Practice to limit pollutant runoff and environmental damage 

18.9 Developments to consider soil suitability (eg. constraints as per Rural Residential 
Soil Constraints Mapping of CCA Project 5, refer Section 2.2.5) 

18.10 Adoption of DECCW’s ‘Strategic Assessments of Riparian Corridors’ 
methodology and encourage re-creation of natural riparian functions 

18.11 Developments are to consider impacts upon cultural heritage (eg. consideration 
of Aboriginal Cultural Landscape Maps of CCA Project 26, refer Section 2.3.2) 

19. Residential, low-density (Urban land) 

19.1 No new low density residential zoning in the lake catchment beyond the current 
urban footprint  

19.2 Development preferentially to occur on current cleared land, and subject to 
Council’s Tree Preservation Order.   
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19.3 Development to duly consider existing and future risk of flooding and inundation 
from lake, catering for future sea level rise  

19.4 Development to achieve a maintain or improve environmental outcome for 
Merimbula Lake compared to pre-development landuse 

19.5 Development to be connected to reticulated sewerage system 

19.6 Application of best practice stormwater management, including WSUD 

19.7 Application of best practice integrated water management, including dual 
reticulation and/or stormwater harvesting for reuse (eg rainwater tanks) 

19.8 Consideration of compensatory environmental works (eg stormwater treatment) 
within existing Merimbula Lake urban areas to help achieve maintain or improve 
outcome (Condition 19.4) 

19.9 Application of best practice erosion and sediment control during construction  

19.10 Developments to consider soil suitability (eg. Standard Residential and 
Foundations Soil Constraints Mapping of CCA Project 5, refer Section 2.2.5) 

19.11 Adoption of DECCW’s ‘Strategic Assessments of Riparian Corridors’ 
methodology and encourage re-creation of natural riparian functions 

19.12 Developments are to consider impacts upon cultural heritage (eg. consideration 
of Aboriginal Cultural Landscape Maps of CCA Project 26, refer Section 2.3.2) 

20. Residential, medium to high density (Urban land) 

20.1 No new medium or high density residential zoning in the lake catchment beyond 
the current urban footprint  

20.2 Development preferentially to occur on current cleared land, and subject to 
Council’s Tree Preservation Order. 

20.3 Development to duly consider existing and future risk of flooding and inundation 
from lake, catering for future sea level rise  

20.4 Development to achieve a maintain or improve environmental outcome for 
Merimbula Lake compared to pre-development landuse 

20.5 Development to be connected to reticulated sewerage system 

20.6 Application of best practice stormwater management, including WSUD 

20.7 Application of best practice integrated water management, including dual 
reticulation and/or stormwater harvesting for reuse (eg rainwater tanks) 

20.8 Consideration of compensatory environmental works (eg stormwater treatment) 
within existing Merimbula Lake urban areas to help achieve net positive outcome 
(Condition 20.4) 

20.9 Application of best practice erosion and sediment control during construction  

20.10 Developments to consider soil suitability (eg. Standard Residential and 
Foundations Soil Constraints Mapping of CCA Project 5, refer Section 2.2.5) 

20.11 Adoption of DECCW’s ‘Strategic Assessments of Riparian Corridors’ 
methodology and encourage re-creation of natural riparian functions 

20.12 Developments are to consider impacts upon cultural heritage (eg. consideration 
of Aboriginal Cultural Landscape Maps of CCA Project 26, refer Section 2.3.2) 
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21. Subdivision of land (Urban land) 

21.1 Subject to Council regulations regarding minimum lot size, provision of 
associated infrastructure etc 

21.2 Adoption of DECCW’s ‘Strategic Assessments of Riparian Corridors’ 
methodology and encourage rehabilitation of natural riparian functions 

22. Swing moorings (Lake) 

22.1 Prohibited from within 10 m of seagrass beds, unless ‘seagrass friendly’ 
moorings adopted, subject to endorsement by DPI (Fisheries) 

22.2 Adequate provision of land-based facilities for dinghy/tender storage 

22.3 Excluded from within 30 m of existing jetties, and from within 50 metres of 
existing boatramps 

22.4 Subject to a Merimbula Lake Mooring Plan, to be prepared by Maritime Authority 
on an as-needs basis 

23. Tourism – land based (all lands, excluding Lake) 

23.1 No new tourism zoning in the lake catchment beyond the current urban footprint 

23.2 Development preferentially to occur on current cleared land. Clearing, 
revegetation and offsets to be consistent with the Environmental Outcomes 
Methodology as per the Native Vegetation Conservation Act 2003 and a CMA 
approved PVP. 

23.3 Development to duly consider existing and future risk of flooding and inundation 
from lake, catering for future sea level rise  

23.4 Development to achieve a maintain or improve environmental outcome for 
Merimbula Lake compared to pre-development landuse 

23.5 Development to be connected to reticulated sewerage system, where available 

23.6 Application of best practice stormwater management, including WSUD 

23.7 Application of best practice integrated water management, including dual 
reticulation and/or stormwater harvesting for reuse (eg rainwater tanks), 
greywater reuse etc 

23.8 Consideration of compensatory environmental works (eg stormwater treatment) 
within existing Merimbula Lake urban areas to help achieve maintain or improve 
environmental outcome (Condition 23.4) 

23.9 Application of best practice erosion and sediment control during construction  

23.10 Developments to consider soil suitability (eg. Standard Residential and 
Foundations Soil Constraints Mapping of CCA Project 5, refer Section 2.2.5) 

23.11 Adoption of DECCW’s ‘Strategic Assessments of Riparian Corridors’ 
methodology and encourage re-creation of natural riparian functions 

23.12 Developments are to consider impacts upon cultural heritage (eg. consideration 
of Aboriginal Cultural Landscape Maps of CCA Project 26, refer Section 2.3.2) 

24. Tourism – water based (Foreshores, Lake) 

Eg, canoe hire operations 
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24.1 Development preferentially to occur on current cleared land. Clearing, 
revegetation and offsets to be consistent with the Environmental Outcomes 
Methodology as per the Native Vegetation Conservation Act 2003 and a CMA 
approved PVP and located to minimise disturbance to riparian vegetation and 
ecological communities 

24.2 Any associated buildings and infrastructure to be subject to land-based tourism 
conditions 

24.3 Prohibited from within 10 metres of seagrass beds, 30 metres of existing jetties, 
and 50 metres of existing boatramps 

24.4 Minimise conflict with existing recreational users of the waterway and foreshores, 
and minimise impacts on the environment, including disturbance of shorebirds, 
destruction of seagrass beds, and ‘prop-dredging’ of shallow mudflats. 

25. Vegetation clearing (all lands, excluding Lake) 

25.1 Subject to appropriate permits and consents, including clearing for Asset 
Protection. 

25.2 For rural land, clearing, revegetation and offsets to be consistent with the 
Environmental Outcomes Methodology as per the Native Vegetation 
Conservation Act 2003 and a CMA approved PVP.  

25.3 For urban land not covered by NVC Act & PVPs, clearing to be consistent with 
Council’s Tree Preservation Order.  Any revegetation and offsets should be 
consistent with the approach used in the Environmental Outcomes Methodology 
(Native Vegetation Conservation Act 2003). 

26. Water extraction (Rural land) 

26.1 Subject to provisions of Water Sharing Plan 

26.2 No increase in low flow extraction from streams 

5.6 IMPLEMENTATION RESPONSIBILITIES  

Responsibilities for the implementation of the Management Actions are detailed within the 
individual Operational Plans (refer Table 22 to Table 39).  Further, responsibility for imposing 
future development restrictions and enforcing development controls within the Merimbula 
Lake catchment lies with Bega Valley Shire Council and Department of Planning, although 
individual developers will be responsible for undertaking works to comply with relevant 
controls. 

A summary of implementation responsibilities for the Management Actions and future 
development restrictions and controls is provided in Table 41. 
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Table 41. Summary of Responsibilities for Implementation of the Management Strategy 
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Riparian habitat rehab.               

Terrestrial habitat 
rehabilitation 

              

Bushland management               

Aquatic habitat rehab.               

Water extraction               

On-site sewage mgt               

Farm management               

Road runoff               

Urban stormwater               

Sewer overflows               

Foreshore access               

Recreational facilities               

Waterway zones               

Waterway navigability               

Floodplain risk mgt               

Public knowledge               

Aboriginal cultural mgt               

Ecosystem monitoring               

Future development 
restrictions 

              

Future development 
controls 

              

Implementation of some aspects of the management strategy can be carried out as part of 
an agency’s operational activities (eg. the forthcoming LEP review), however implementation 
of other activities will be dependant upon available funding. 

5.6.1 Bega Valley Shire Council 

Bega Valley Shire Council (BVSC) has day-to-day responsibility for ensuring that the lands 
and waterways within the LGA are managed so as to achieve long-term sustainability.  The 
LEP is the key statutory instrument through which many of the management actions and 
future development controls and restrictions identified within this strategy can be realised.  
Under the direction of the Department of Planning, BVSC, along with all other Councils 
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across the state, are required to review their LEP in line with a LEP template (thus achieving 
a consistent approach to LEPs across the state). 

BVSC is also largely responsible for preparing and implementing the Merimbula Lake and 
Back Lake Estuary Management Plan, as developed under the NSW Government’s Estuary 
Management Program (NSW Government, 1992), with support and assistance by the 
Department of Natural Resources and other agencies and stakeholders. 

BVSC is also responsible for preparing and implementing a Floodplain Risk Management 
Plan for Merimbula Lake, again with assistance by DECCW, in accordance with the 
Floodplain Development Manual (NSW Government, 2005). 

5.6.2 Department of Environment, Climate Change and Water 
The Department of Environment, Climate Change and Water was formed in 2009 from the 
former Department of Environment and Climate Change. The water management 
responsibilities formerly in the Department of Water and Energy are now managed by 
DECCW through the NSW Office of Water (NOW). 

DECCW's wide-ranging responsibilities include: 

• climate change and greenhouse issues, including the climate change fund  

• sustainability programs, including environmental education, energy efficiency and 
water conservation programs and renewable energy policy 

• policy and regulation for air and water quality, noise control, chemicals, radiation 
and forestry 

• programs to reduce the amount and toxicity of waste, litter and illegal dumping  

• management of national parks and reserves, and marine parks  

• biodiversity, threatened species and native vegetation policy and programs 

• protection of soils and land and policies for catchment management  

• environmental water management and coastal lakes and estuaries 

• reliable water supply for critical human and industry needs and the secure and 
sustainable allocation of water between communities, industry, farmers and the 
environment 

• Aboriginal cultural heritage and historic sites  

DECCW administers the Estuary Management Program, which supports council and local 
communities to develop and implement plans to restore and protect estuaries. Through this 
program, DECCW can provide funding and assistance to support the implementation of this 
coastal lake strategy for Merimbula Lake. 

5.6.3 Industry and Investment NSW 

The former Department of Primary Industries (DPI) is now part of Industry and Investment 
NSW. The Department in partnership with industry and other public sector organisations 
aims to foster profitable and sustainable development of primary industries across the State.   

The Department is responsible for sustainable fisheries management including controls over 
recreational and commercial fishing, and protection of aquatic and marine habitats.  The 
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Department is also responsible for sustainable agricultural management and sustainable 
forestry management across the state. 

5.6.4 Department of Planning 

As the NSW Government authority responsible for establishing and enforcing planning 
controls within the State, the Department of Planning (DoP) has a critical role to play in 
ensuring the management actions recommended within this strategy are implemented.  The 
Department’s South Coast Regional Strategy sets high-level intentions that can be realised 
through the management actions detailed within this strategy.   

5.6.5 Maritime Authority 

NSW Maritime (Maritime Authority) is the State’s maritime regulator and administers several 
maritime-based Parliamentary Acts and Regulations. 

Maritime Authority is responsible for safety, legislative compliance and education in relation 
to recreational vessel activities.  It controls boating activities through declaration of different 
waterway zones (relating to speed, boat wash etc) and waterway navigational markers. 

5.6.6 Department of Lands 

Among other things, the NSW Department of Lands is responsible for sustainable and 
commercial management of Crown land.  All submerged lands below Mean High Water Mark 
(MHWM) are generally Crown lands, including the bed and entrance of Merimbula Lake. 

As representatives of the Crown, the Department of Lands is required to provide landowner 
consent for any works carried out on Crown land.  This includes, for example, dredging within 
the navigable channels of Merimbula Lake, and the construction of jetties and boardwalks 
over land below MHWM. 

5.6.7 Southern Rivers Catchment Management Authority 

The Southern Rivers Catchment Management Authority (SRCMA) is the regional body that 
works in partnership with farmers, local communities, Aboriginal communities, local councils, 
industry and State Government agencies to develop policies and programs for natural 
resource management at the catchment level. The SRCMA is also responsible for 
administering a joint State-Commonwealth funding package for natural resource 
management in the region. 

The SRCMA has prepared a Catchment Action Plan (CAP).  The 10 year Plan guides the 
CMA in managing natural resources within their region by providing a series of action and 
activities aimed at meeting designated targets.  An accompanying Investment Strategy is 
used to guide funding for projects based on the actions and targets specified in the CAP.  
The CAP is discussed in detail, in respect to Merimbula Lake, in Section 3.1.4. 

5.6.8 Local landholders 

The local communities, including private rural and urban landholders, Aboriginal 
communities, residents and holiday-makers, within the Merimbula Lake catchment are 
responsible for fulfilling some of the actions within this strategy.  In particular, landholders 
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can contribute to reduced pollutant loads and improved habitat and species conservation 
through more educated land management practices. 

5.6.9 Developers  

Private developers will be responsible for implementing many of the proposed planning and 
development controls as part of their development consent conditions in the future.   

5.6.10 Community Environmental Groups 

It is proposed to support existing community-based volunteer environmental groups, 
establish additional groups, as necessary.  These groups would be responsible for assisting 
with implementation of many environmental rehabilitation and bushland management tasks.  
Participation in these groups would also increase community awareness of environmental 
issues and values, which would help to improve practices by the community.  

The Community Environmental Groups are to be supported by BVSC and the SRCMA, 
through established and future programs, such as Bushcare. 

5.6.11 Aboriginal Communities 

Aboriginal communities around Merimbula Lake will be consulted with respect to appropriate 
management of Aboriginal culture relating to Merimbula Lake and its catchment.  
Opportunities will be made available for Aboriginal communities to participate in 
environmental rehabilitation and conservation projects, through the support of BVSC and the 
SRCMA. 

5.7 MONITORING AND EVALUATION 

The NSW Government has overall responsibility for overseeing the monitoring and 
evaluation of this strategy.  It is proposed that the Department of Environment, Climate 
Change and Water would be responsible for assessing and evaluating the success and 
progress of this strategy.  This should occur initially annually over the first three years, then 
every five years in recognition of the strategy’s longer term focus.  Much of this process 
could be undertaken in conjunction with the Estuary Management Plan review process. 

To gain an appreciation of the progress of strategy implementation, a series of performance 
measures can be assessed on a periodic basis.  These performance measures are aimed at 
measuring the key aspects of the Strategy, including the rate of implementation, specific 
outputs or deliverables and the overall outcomes resulting from the implementation of the 
Plan.  Three different types of performance measures are suggested. 

The first set of performance measures should ascertain whether the strategies are being 
implemented within the timeframe designated in the Strategy.  As such, these primary 
performance measures are simply a measure of implementation. 

A second set of performance measures relate to measuring specific outputs from the 
individual Strategy Actions.  Within the Operational Plans, each task is assigned a 
‘Performance indicator / target’.  These are to be used to gauge whether specific outputs 
have been achieved.   
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The third set of performance measures are aimed at measuring the outcomes of the 
Strategy, and as such relate to how implementation of the strategy has made a difference to 
the potential for sustainability of the Merimbula Lake environment. The main mechanism for 
gauging the outcomes of the strategy is long term ecosystem health monitoring.  Therefore, 
regular and systematic monitoring of various elements of the physical, biological and social 
environment of Merimbula Lake is an essential long-term component of assessing the overall 
success of the Strategy. 

As discussed in Section 4.3.1, a CLAM tool has been developed to assist with decision-
making for future management of Merimbula Lake.  It is recommended at the CLAM tool be 
used to predict the likely benefits associated with implementation of this strategy.  Where 
necessary, prioritisation for some management actions could be modified / fine-tuned, if it is 
found that particular actions have a greater potential for improving the sustainability of 
Merimbula Lake. 

The results of future monitoring should also be compared to the CLAM tool predictions to 
increase our understanding of coastal lake environmental processes, and to improve our 
predictive capacity to simulate these processes within a conceptual, numerical framework. 

Ongoing evaluation of the performance measures should include assessment of the need for 
adaptation of management actions and future development restrictions / controls based on 
evolving understanding of impacts of various scenarios.  Further, given the timeframe for this 
strategy, the management actions should be continuously updated in response to future 
understanding and evolution of best practice management approaches for achieving long-
term sustainability of Merimbula Lake. 

5.8 REVIEWS AND AMENDMENTS 

Periodic reviews and amendments to this strategy are necessary to ensure that it remains 
current and relevant to the environmental management and planning framework in which it 
operates.  



 

NSW Department of Environment, Climate Change and Water 118  

6. References 
Andrews, G., Daylight, C., Hunt, J. (2006), Aboriginal Cultural Heritage Landscape Mapping 

of Coastal NSW, prepared for the Comprehensive Coastal Assessment (DoP) by the 
Department of Natural Resources, Sydney. 

ANU (2006) Coastal Lake Assessment and Management (CLAM tool for Merimbula Lake, 
developed by the Integrated Catchment Assessment and Management Centre (iCAM) 
of the ANU in association with NSW Department of Natural Resources (DNR) and 
Department of Environment and Conservation (DEC), 2006. 

Baker-Finch, S.C., Newham, L.T.H., Moss A., Rissik, D. and Andrews, A. (2006), VPSIRR 
User Guide: Vulnerability Pressure State Impact Risk Response Assessment Tool, 
prepared January 2006. 

BVSC (2004) State of Environment Reporting data for 2004 provided on line at: 
http://www.begavalley.nsw.gov.au/Environment/Environment_Reports/Environment_Re
ports.htm Accessed 21/11/2006. 

BVSC (2008) Merimbula District Structure Report. Bega Valley Shire Council, July 2008 (as 
amended). 

Brundtland, G. (ed) (1987). Our Common Future: The World Commission on Environment 
and Development, Oxford: Oxford University Press 

Commonwealth of Australia and the State Government of New South Wales (1999) Regional 
Forest Agreement for the Eden Region of New South Wales, August 1999. 

Department of Land and Water Conservation (2000) Vulnerability Assessment of Estuaries in 
Eurobodalla and Bega Valley Shires – Draft for Comment  Prepared for Eurobodalla 
and Bega Valley Shire Councils by NSW Department of Land and Water Conservation, 
Sydney / South Coast Region, Wollongong 

Department of Land and Water Conservation (2002) Major Contributors of Sediment into 
Merimbula Lake via the Millingandi Creek System & Recommended Creek 
Rehabilitation Work Priorities, NSW Department of Land and Water Conservation, 
Sydney / South Coast Region, Bega. 

DNR (2006a) Final Report CCA-24 Preparation of Sustainability Assessments for Coastal 
Lakes, Comprehensive Coastal Assessment DVD, Volume 1.  Report prepared by 
Department of Natural Resources for Department of Planning, Sydney. 

DNR (2006c) Flushing of estuaries and intermittently closed and open lakes and lagoons.  
Prepared for the Comprehensive Coastal Assessment (DoP) by Patterson Britton and 
Partners. 

DNR (2006d) Submission to the Sensitive Urban Lands Review Panel Review of the urban 
sensitive land sites in Shoalhaven, Eurobodalla and Bega Valley Local Government 
Areas, prepared by the Department of Natural Resources, July 2006. 



 

NSW Department of Environment, Climate Change and Water 119  

DNR (2006e), Soil and Land Constraints Mapping for the Comprehensive Coastal 
Assessment DVD, Volume 1.  Report prepared by the Department of Natural 
Resources Decision Support (Soils), Parramatta for Department of Planning, Sydney. 

DP (2006), Draft South Coast Regional Strategy. NSW Department of Planning.  

DPI (2005a) Draft NSW Oyster Industry Sustainable Aquaculture Strategy, prepared by the 
NSW Department of Primary Industries (Fisheries) Port Stephens NSW. 

DPI (2005b) Aquaculture Production Report – 2004/2005, prepared by the NSW Department 
of Primary Industries Port Stephens Fisheries Centre. 

Department of Primary Industries (2005c) Reducing the impact of road crossings on aquatic 
habitat in coastal waterways – Southern Rivers, NSW. Report to the New South Wales 
Environmental Trust. NSW Department of Primary Industries, Flemington, NSW. 

DPI Fisheries (2006) mapping of estuarine macrophytes, compiled for Comprehensive 
Coastal Assessment Project 4 Estuarine Resources of New South Wales, New South 
Wales Department of Primary Industries (Fisheries), Port Stephens NSW. May 2006 

Department of Primary Industries (2006b). Reducing the Impact of Weirs on Aquatic Habitat - 
New South Wales Detailed Weir Review. Southern Rivers CMA region. Report to the 
New South Wales Environmental Trust. NSW Department of Primary Industries, 
Flemington, NSW. 

Environment Australia (2001) A Directory of Important Wetlands in Australia. Third Edition 

ESC (2001) Eurobodalla Coastal Environmental Capacity Planning Project, prepared by 
Eurobodalla Shire Council, 2001 

Fraser M. (2008) Development of an Ecological Health Monitoring Program for the estuaries 
and coastal lakes in the Southern Rivers Catchment Management Authority Region.  
Report prepared for the Southern Rivers Catchment Management Authority, 
Wollongong NSW. 

Gillespie Economics (2006) Coastal Lakes Sustainability Assessments – Merimbula Lake 
and Back Lake Pilot Study Estimation of Economic Values of Natural Resources and 
Natural Environments Final Report, prepared for NSW Department of Environment and 
Conservation, prepared by Gillespie Economics in partnership with AgEconPlus 
Consulting and Eco Logical Australia Pty Ltd, June 2006. 

Haines, P. E. (2006a) Coastal Lakes Management: strategies for a sustainable future.  WBM 
Pty Ltd, Broadmeadow, NSW 

Haines, P. E. (2006b) Physical and chemical behaviour and management of Intermittently 
Closed and Open Lakes and Lagoons (ICOLLs) in NSW  PhD thesis, Griffith University 

Haines, P. E., Tomlinson, R. B., and Thom, B. G. (2006)  Morphometric assessment of 
intermittently open/closed coastal lagoons in New South Wales, Australia  Estuarine 
Coastal and Shelf Science 67: 321-332 



 

NSW Department of Environment, Climate Change and Water 120  

Haines, P. E., and Thom, B. G. (2007) Climate change impacts on entrance processes and 
behaviour of intermittently open/closed coastal lagoons in NSW, Australia.  Journal of 
Coastal Research SI 50 (ICS 2007 proceedings) 242-246 

Healthy Rivers Commission of New South Wales (2001), Coastal Lakes Inquiry: 
Classification System and Classifications Draft Working Paper. Healthy Rivers 
Commission of New South Wales, Sydney. 

Healthy Rivers Commission of New South Wales (2002), Independent Inquiry into Coastal 
Lakes (Final Report).  Healthy Rivers Commission of New South Wales, Sydney. 

Independent Review Panel [IRP] (2006) South Coast Sensitive Urban Lands Review  Report 
to the Hon. Frank Sartor MP, Minister for Planning  October, 2006 

Meehan A. (1997) Historical changes in seagrass, mangrove and saltmarsh communities in 
Merimbula Lake and Pambula Lake. Honours Thesis, Environmental Science Program, 
University of Wollongong. 

Meehan A. (2001) Conservation status of the seagrass Posidonia australis Hook f. in south 
east Australia, PhD Thesis, Environmental Science, Faculty of Science, University of 
Wollongong 

Moss, A., Cox, M., Scheltinga, D. and Rissik, D. (2006), Integrated Estuary Assessment 
Framework, Cooperative Research Centre for Coastal Zone, Estuary & Waterway 
Management Technical Report 69, May 2006 

New South Wales Government (2003), Statement of Intent Coastal Lakes (Incorporating 
decisions of the New South Wales Government on the report on the Healthy Rivers 
Commission on Coastal Lakes).  Healthy Rivers Commission of New South Wales, 
Sydney. 

NOW (2009) Draft Water Sharing Plan for the Towamba River unregulated and alluvial water 
sources 2010, Merimbula Lake Tributaries water source – Report Card 17 of 22, NSW 
Office of Water, October 2009 

NPWS (2006), South East Forests National Park and Egan Peaks Nature Reserve Plan of 
Management, prepared by the NSW National Parks and Wildlife Service [NPWS]. 

New South Wales Government (2005) Floodplain Development Manual  Department of 
Infrastructure, Planning and Natural Resources, Sydney 

New South Wales Government (2006) Standard Instrument (Local Environmental Plans) 
Order 2006.  Gazetted 31 March, 2006 

New South Wales Government (2009) NSW Sea Level Rise Policy Statement, Department of 
Environment, Climate Change and Water. Sydney South. 

New South Wales Government (2009) NSW State Plan – Investing in a Better Future. 
Department of Premier and Cabinet, Sydney. 

New South Wales Natural Resources and Environment CEO Cluster Group (2006) NSW 
Natural Resources Monitoring, Evaluation and Reporting Strategy. 



 

NSW Department of Environment, Climate Change and Water 121  

OECD (1993)  OECD core set of environmental indicators for environmental performance 
reviews  A synthesis report by the Group on the State of the Environment, 
Environmental Monographs No. 83 Organisation for Economic Cooperation and 
Development, Paris 

Robson, B., Sanderson, B. G., and Coade, G. (2004) Using a biogeochemical model to 
calculate estuary response to nutrient loading (Appendix 1 of Sanderson et al., 2006) 

Sanderson, B.G., Coade, G., Robson, B., Davies, P. and Baginska, B. (2006) Response of 
estuaries and coastal lakes to total nitrogen loading, prepared for the Comprehensive 
Coastal Assessment (DoP) by NSW Department of Environment and Conservation.  

Spurway, P and Lenson, D. (2001) Eurobodalla coastal environmental capacity planning 
project  Proc. 11th ann. NSW coastal conf., Newcastle 

SRCMA 2005, Southern Rivers CMA Draft Catchment Action Plan. Southern Rivers 
Catchment Management Authority. 

Terwilliger, K. and Wolfin, J. P. (2005) Decision making for sustainable use and development 
In: Coastal Lagoons: Ecosystem Processes and Modelling for Sustainable Use and 
Development (Gönenç, I. E. and Wolflin, J. P. eds.) CRC Press, Boca Raton 

Ticehurst, J.L., D. Rissik, L.T.H. Newham, R.A. Letcher, S. Powell, W. Merritt and A.J. 
Jakeman (2005) Development of a decision support tool for the integrated 
management of NSW coastal lake catchments. Proceedings of the NSW Coastal 
Conference, Narooma, 9th – 11th November 2005. Eurobodalla Council, Moruya. 

WBM (2005) South East Water Quality Project and Database, prepared for Eurobodalla 
Shire Council, Bega Valley Shire Council and Department of Infrastructure, Planning 
and Natural Resources, prepared by WBM Pty Ltd, September 2005. 

Webb McKeown & Associates [WMA] (1997), Merimbula Lake and Back Lake Estuary 
Management Plan and Management Study Summary, prepared for Bega Valley Shire 
Council, January 1997.  

Williams R. J., West G., Morrison D. and Creese R. G., 2006, Estuarine Resources of New 
South Wales, prepared for the Comprehensive Coastal Assessment (DoP) by the NSW 
Department of Primary Industries, Port Stephens. 

 



 

NSW Department of Environment, Climate Change and Water 122  

Appendix A: CLAM Tool Details  
 

Table 42. Summary of features available in the CLAM software (Ticehurst et al., 2005). 
Software Page Features available 

Welcome Project background, contacts and licensing agreements. 

Information Photograph gallery of the catchment, brief list of facts about the catchment and information on the 
current status of the lake and its catchment. 

Maps Series of catchment properties which can be overlaid, including land uses and zonings, protected 
areas and potential acid sulphate soils. 

Approach Brief description of Bayesian Decision Network approach and the framework for the catchment. 

Inputs Description of how the probability distributions were attained for each variable, including the 
assumptions and weaknesses for each. 

Scenarios Each scenario choice option, plus a map locating various scenarios and a description of the 
assumptions underlying each scenario. 

Outputs Resultant probability distribution of each state variable. 

Utilities Change in the dollar value for the economic variables within the model. 

Report A summary of the inputs, scenario choices and the output probability distributions, which can be 
exported and saved. 
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Figure 19. Example screenshots from the Merimbula Lake CLAM.  
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Figure 20. Example Bayesian Decision Network for Merimbula Lake. 

 
Shading: Solid = scenario (decision variable); unshaded = interim variable (state variable); diagonally hashed = 
output variable (state or utility variable). 
Abbreviations: ANZECC = Australian and New Zealand Environmental Conservation Council guidelines (2000), 
STP = sewage treatment plant, TN = Total nitrogen, TP = Total phosphorus, TSS = total suspended sediment, 
WQ = water quality. 
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Appendix B: CLAM Tool Results Summary 
LEGEND: 
↑  very small increase (ie, <5%) 
↑↑  small increase  (ie 5-10%) 
↑↑↑  increase  (Ie 10-20%) 
↑↑↑↑  large increase  (ie 20 - 35%) 
↑↑↑↑↑  very large increase (ie >35%) 
    
↓  very small decrease (ie, <5%) 
↓↓  small decrease  (ie 5-10%) 
↓↓↓  decrease  (Ie 10-20%) 
↓↓↓↓  large decrease  (ie 20 - 35%) 
↓↓↓↓↓  very large decrease (ie >35%) 
    
↑ no Δ  very small increase in the probability of "no change"    
↑↑ no Δ  small increase in the probability of "no change"    
↑↑↑ no Δ increase in the probability of "no change"   
 
 

Scenario Option Scenario Options 

1 No Change 
2 Increase in sea level by the year 2030 
3 Increase in sea level by the year 2050 

Sea Level 
Rise 

4 Increase in sea level by the year 2100.  
1 No Change 
2 Development with 50 m buffer 

Rural 
Residential 
Development 3 Development with 150 m buffer 

1 No Change 
2 Low density (26 people/ha) urban development Urban 

Development 
3 Medium density (34 people/ha) urban development 
1 No Change 
2 Move sediment traps to 150 m upslope of foreshore Urban  

Controls 
3 150 m riparian buffer of three storey native species 
1 No Change 
2 Increased accommodation, using current effluent system 

3 Increased accommodation, connection of park to town 
sewerage system 

Caravan Park 
Management 

4 Increased accommodation, connection of park to town 
sewerage system, 30m buffer lakeside and Baldy Hill Creek 

1 No Change 
2 20% increase in tourists Tourist 

Management 
3 20% increase in tourists, change from water based recreation to 

land-based recreation 
1 No Change 
2 Decrease to 75% of current (2005) limit Cockle Catch 

Limit 
3 Decrease to 50% of current (2005) limit 
1 No Change Oyster 

Industry 2 Change to 100% trays 
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3 Change to 50% trays, 50% tumblers 
1 No Change 
2 Replant native vegetation along foreshore banks Airport 

Management 
3 Construct artificial wetland 
1 No Change 
2 Seal unsealed stream crossings 
3 Fence livestock, pump water to troughs 

Millingandi-
Boggy Creek 

4 Revegetate 50m riparian buffers 
1 No Change Wetland 

Management 2 Exclude all domestic animals 
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Table 43. Results of CLAM tool scenarios (each option assessed independently) 

Scenario Sea Level Rise Rural Residential 
Development Urban Development Urban Controls Caravan Park Management 

Scenario Options Option 2 Option 3 Option 4 Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 4 
                          
Boating Activity       ↑↑↑↑  ↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑           
Recreational Boating       ↑↑↑↑ ↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑           
Bush Area       ↓↓↓↓ ↑↑↑↑ ↓↓↓↓ ↓↓↓↓         ↑↑↑↑↑ 
Catchment Population       ↑↑↑↑ ↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑           
Commercial Cockle Catch       ↓↓ ↓↓ ↓↓↓↓ ↓↓↓↓↓     ↓↓↓↓↓ ↓↓ ↓↓ 
Commercial Fishing & Boat 
Hire       ↑↑↑↑ ↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑           

Council Infrastructure       ↑↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑       ↑↑↑↑↑ ↑↑↑↑↑ 
Cultural Values       ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓           
Direct Impact on Wetland 
Habitat ↑↑↑ ↑↑↑ ↑↑↑↑                   

Foreshore Amenity       ↑↑↑↑ ↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑           
HC Risk                         
Lake ANZECC       ↓↓ ↓↓ ↓↓↓↓ ↓↓↓↓↓     ↓↓↓↓↓ ↓↓ ↓↓ 
Lake Height ↑↑↑ ↑↑↑↑ ↑↑↑↑↑                   
Lake Pathogens       ↑↑↑ ↑↑↑ ↑↑↑↑ ↑↑↑↑↑     ↑↑↑↑↑ ↑↑ ↑↑ 
Lake Salinity                         
Lake TN       ↑ ↑   ↓ ↑   ↓ ↓ ↑ 
Lake TP       ↑     ↓ ↓   ↓ ↓   
Lake TSS       ↑↑↑↑↑ ↑↑↑↑ ↑↑↑ ↑↑↑ ↑   ↑↑ ↑↑ ↑ 
Mangroves   ↑↑ ↑↑↑ ↑ ↑ ↑ no Δ ↑ no Δ           
Migratory Birds ↑         ↓ ↓           
National Parks         ↓ ↓ ↓↓   ↓       
Ongoing Net Benefit       ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓       ↓↓↓↓ ↓↓↓↓ 
Oyster Revenue       ↓↓ ↓↓ ↓↓ ↓↓↓↓↓     ↓↓↓↓↓ ↓ ↓ 
Oyster Yield                         
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Scenario Sea Level Rise Rural Residential 
Development Urban Development Urban Controls Caravan Park Management 

Scenario Options Option 2 Option 3 Option 4 Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 4 
Private Native Forestry       ↓↓   ↓↓ ↓↓           
Producer Surplus                         
Recreational Cockle Catch                         
Recreational Fishing       ↑↑↑↑ ↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑           
Risk of Aquatic Pests       ↑↑↑↑ ↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑           
Risk of Aquatic Weeds       ↑↑↑↑  ↑↑↑↑  ↑↑↑↑↑ ↑↑↑↑↑           
Saltmarsh   ↑↑ ↑↑↑ ↑   ↓ ↓     ↑ no Δ ↑ no Δ   
Seagrass Beds ↑ ↑ ↑↑↑ ↓↓↓ ↓↓ ↓↓↓ ↓↓↓ ↓   ↓↓ ↓↓ ↓ 
Sediment Deposition       ↑↑ ↑ ↑ ↑     ↑     
Sellable Oysters       ↓↓ ↓↓ ↓↓ ↓↓↓↓     ↓↓↓↓↓ ↓ ↓ 
Social Acceptability       ↑↑↑ ↑↑↑ ↑↑↑↑ ↑↑↑↑↑           
State Forest Apiary         ↓ ↓ ↓↓   ↓       
State Forest Logging         ↓ ↓ ↓↓   ↓       
State Forest Recreational 
Value         ↓ ↓ ↓↓   ↓       

Recreational Swimming       ↑↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑ ↑↑↑↑↑           
Terrestrial Habitat       ↓↓↓   ↓↓↓ ↓↓↓   ↓       
Total Impact on Wetland 
Habitat ↑↑ ↑↑ ↑↑↑ ↑↑ & ↓↓ ↑↑ & ↓↓ ↓↓↓ ↓↓↓           

Toxic Algal Blooms   ↑ ↑↑↑                   
Unplanned Fire         ↑ ↑ ↑↑   ↑       
Urban Amenity           ↓ ↓     ↓     
Vulnerability of Fish 
Stocks ↑ ↑↑ ↑↑ ↓↓↓↓ ↓↓↓↓ ↓↓↓↓ ↓↓↓↓     ↓ ↓ ↓ 

Vulnerability of Threatened 
Flora ↑ ↑↑ ↑↑↑ ↓↓ ↓↓ ↓↓ ↓↓     ↓ ↓ ↓ 

Vulnerability of Threatened 
Forest Fauna           ↓ ↓   ↓       

Table 43 continued: Results of CLAM tool scenarios (each option assessed independently) 
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Scenarios Tourist Management Cockle Catch Limit Oyster Industry Airport Management Millingandi-Boggy Creek 
Wetland 
Manage

ment 
Scenario Options Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 4 Option 2 
Boating Activity ↑↑↑↑  ↑↑↑↑                      
Recreational Boating ↑↑↑↑ ↑↑↑↑                     
Bush Area                   ↑↑↑ ↑↑↑↑   
Catchment Population ↑↑↑↑ ↑↑↑↑                     
Commercial Cockle Catch ↓↓↓ ↓↓↓                     
Commercial Fishing & Boat 
Hire ↑↑↑↑ ↑↑↑↑                     

Council Infrastructure                         
Cultural Values     ↑↑↑↑↑ ↑↑↑↑↑                 
Direct Impact on Wetland 
Habitat             ↑↑ ↑↑↑       ↑↑↑↑ 

Foreshore Amenity ↑↑↑↑ ↑↑↑↑                     
HC Risk             ↓↓↓↓ ↓↓↓↓↓         
Lake ANZECC ↓↓↓↓ ↓↓↓↓                     
Lake Height                         
Lake Pathogens ↑↑↑↑ ↑↑↑↑                     
Lake Salinity                         
Lake TN               ↓ ↓ ↓↓↓↓ ↓↓↓↓ ↓ 
Lake TP               ↓ ↓ ↓↓↓↓ ↓↓↓↓ ↓ 
Lake TSS             ↓ ↓↓ ↓↓↓ ↓↓↓↓↓ ↓↓↓↓↓ ↓ 
Mangroves                   ↑↑↑ no Δ ↑↑↑ no Δ   
Migratory Birds               ↑   ↑↑ ↑↑ ↑ 
National Parks ↓↓ ↓↓                     
Ongoing Net Benefit ↑↑ & ↓↓ ↑↑ & ↓↓                     
Oyster Revenue ↓↓ ↓↓     ↑↑↑↑↑ ↓↓↓             
Oyster Yield         ↑↑↑↑↑ ↓↓↓↓↓             
Private Native Forestry ↓ ↓                     
Producer Surplus                         
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Scenarios Tourist Management Cockle Catch Limit Oyster Industry Airport Management Millingandi-Boggy Creek 
Wetland 
Manage

ment 
Scenario Options Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 2 Option 3 Option 4 Option 2 
Recreational Cockle Catch ↑↑↑↑↑ ↓↓↓↓↓ ↓↓↓↓ ↓↓↓↓↓                 
Recreational Fishing ↑↑↑↑ ↑↑↑↑                     
Risk of Aquatic Pests ↑↑↑↑ ↑↑↑↑                     
Risk of Aquatic Weeds ↑↑↑↑ ↑↑↑↑                     
Saltmarsh                   ↑↑↑ no Δ ↑↑↑ no Δ   
Seagrass Beds ↓ ↓             ↑↑ ↑↑↑↑ ↑↑↑↑   
Sediment Deposition                   ↑ & ↓ ↓↓   
Sellable Oysters ↓↓ ↓↓     ↑↑↑↑↑ ↓↓↓             
Social Acceptability                         
State Forest Apiary ↓↓ ↓↓                     
State Forest Logging ↓↓ ↓↓                     
State Forest Recr. Value ↓↓ ↓↓                     
Recreational Swimming ↑↑↑↑↑ ↑↑↑↑↑                     
Terrestrial Habitat ↓↓ ↓↓               ↑↑ ↑↑↑   
Total Impact on Wetland 
Habitat ↑↑ & ↓↓ ↑↑ & ↓↓         ↑ ↑↑       ↑↑↑↑ 

Toxic Algal Blooms                         
Unplanned Fire ↑↑↑↑ ↑↑↑↑                     
Urban Amenity ↓ ↓                     
Vulnerability of Fish 
Stocks ↓↓↓↓ ↓↓↓↓             ↑ ↑↑ ↑↑   

Vulnerability of Threatened 
Flora ↓ ↓             ↑↑ ↑↑↑ ↑↑↑↑ ↑ 

Vulnerability of Threatened 
Forest Fauna ↓ ↓                     

 


