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Figure 2-5 Water quality condition of the Georges River Estuary (upper and mid reaches) (source: 
http://www.georgesriver.org.au/River-Health-Monitoring-Program.html - refer source for detail) (see 

Figure 2-6 for legend) 
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Figure 2-6 Water quality condition of the Georges River Estuary (lower reaches) (source: 
http://www.georgesriver.org.au/River-Health-Monitoring-Program.html - refer source for detail) 
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Figure 2-7 Significant estuarine vegetation communities along the Upper Georges River 
Estuary (Source: SMEC, 2010) (refer to SMEC, 2010 for original high resolution mapping) 
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Figure 2-8 Significant estuarine vegetation communities along the Mid Georges River 
Estuary (Source: SMEC, 2010) (refer to SMEC, 2010 for original high resolution mapping) 
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Figure 2-9 Significant estuarine vegetation communities along the Lower Georges River 
Estuary (Source: SMEC, 2010) (refer to SMEC, 2010 for original high resolution mapping) 
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Foreshore development (photo: OEH) 

Estuarine reedlands occur in pockets along the entire reach of the study area, from Lake Moore 

wetlands to Woolooware Bay.  The reedlands cover an area of approximately 23ha. 

Estuarine Swamp Oak Forest also occurs along the entire estuary, from Lake Moore wetlands to 

Quibray Bay in Botany Bay, and covers some 126ha. 

Thirty riparian vegetation communities were found to occur within the areas surrounding the river. 

The condition of the riparian vegetation is considered mostly good with minimal invasive plants.  

Communities in poorer condition were typically found in the more upstream areas on more erodible 

soils, near stormwater outlets, close to urban areas and where rubbish tends to accumulate. 

Several of the estuarine vegetation communities are Endangered Ecological Communities (EECs) 

under the Threatened Species Conservation Act 1995, while mangroves and other marine vegetation 

are also protected under Part 7 Division 4 of the Fisheries Management (FM) Act 1994.  Furthermore, 

beds of Posidonia australis within Botany Bay are listed as an Endangered Population in Schedule 4 

of the FM Act.  Other threatened flora and fauna species are also considered likely to occur within the 

habitats provided by these riparian and estuarine areas.  The wetlands of the study area, and Towra 

Point in particular, are important habitat for threatened and migratory bird species, many of which as 

listed under international treaties.  Towra Point is a listed Ramsar wetland, with both saltwater and 

freshwater habitats, and where some 200 different bird species have been recorded. 

2.3 Human Usage 

The Georges River Estuary is surrounded by a variety of land uses. These land uses influence the 

health of the river system in different ways, with urban and industrial uses increasing pressure on the 

river ecosystem and degrading estuarine health.  

The dominant land use surrounding the estuary is urban, which includes a mixture of residential and 

commercial land use (refer Figure 2-10). Threats from urban areas on estuary health include invasive 

plants, pollution from diffuse (i.e. stormwater runoff) and point sources (i.e. overflows from sewerage 

pipes), vegetation clearing, illegal dumping of waste, vandalism and predation by domestic pets.  

The estuary is flanked by several golf courses and 

sports clubs, while there are a large number of 

recreational facilities along the foreshores, including 

boatramps, jetties and cycling paths. 

Historically, the river was used commercially for fishing 

and oyster farming.  Commercial fishing in the Georges 

River and Botany Bay was prohibited in 2002.  Oyster 

farming in the estuary has suffered from pollution and 

disease.  There are only a few oyster leases remaining 

today (essentially in Botany Bay), while a Government-

funded clean-up program has attempted to remove the 

debris left behind by commercial operators, such as tar 

sticks and racks. 
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Figure 2-10 Landuses across the entire Georges River catchment (Source: SMCMA, 2007) 
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Boating on the Georges River (photo: OEH) 

Bush regeneration is undertaken through approximately 30 individual bushcare groups across the 

catchment area, most of which are organised through Councils.  Community groups are also involved 

in the environmental health monitoring program, the results of which were presented previously in 

Figure 2-5. 

Waterway activities undertaken by the community have been determined via survey by the SMCMA 

(2008).  When asked ‘what activities have you done in our waterways in the past 5 year period?’, 

75% of respondents indicated walking, while 67% indicated bushwalking and party/picnicking.  

The majority of the highest ranking activities indicated by respondents were passive forms of 

recreation, including cycling, showing to visitors, educational activities, swimming, reflection and 

artistic pursuits.  More active recreation, such as boating, cruising, power boating, jet skiing and water 

skiing typically ranked low, with less than about 15% of respondents having pursued these activities 

in the past 5 years (SMCMA, 2008). 

2.4 Estuary Values 

The social significance or value of the estuary was also explored by the SMCMA as part of the 

BBCCIP (SMCMA, 2008).  Two different questions asked by the survey provide information on 

community values of the estuary.  Firstly, when asked ‘what do you appreciate most about the 
waterways?’, 76% of responses replied with recreational use.  Also appreciated by the community 

were the Estuary’s views (68%), the peace and quiet (68%), access (65%), wildlife (63%), open 

space (59%) and natural pristine areas (53%).  The second question asked the community ‘what 
aspect of activities are you concerned about losing from our waterways?’.  From this, it is inferred that 

the community also values the following existing attributes of the estuary: water quality (87%), native 

vegetation (78%), local biodiversity (76%), native wildlife (75%), scenic beauty and amenity (71%) 

and the natural balance of the environment (68%). 

The outcomes of surveys on the values of the 

Georges River highlight a strong connection 

with the waterways from both an 

environmental and recreational perspective.  

Furthermore, the recreational values provided 

by the estuary have a strong environmental 

dependency.  It is evident that within the 

heavily urbanised metropolis of Sydney, the 

Georges River estuary provides a very 

important nature refuge, where the community 

can escape to and appreciate the wonders of 

the Australian landscape and natural 

environment through passive recreational 

pursuits. 

Another question asked of the community by SMCMA (2008) was ‘how would you like to be able to 
use the waterways in the future?’.  This is a very interesting question, as it helps to identify a future 

vision for the estuary.  The responses to this question were largely similar to the responses relating to 

existing use, indicating that conservation and preservation of existing values and conditions is an 

important management focus.  However, there was one activity that was ranked reasonably low for 
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existing usage, but topped the list for desirable future use – this being swimming.  Clearly, the 

community have a desire to be able to swim more in the natural waterways of the Georges River, but 

concerns over water quality (the key concern for the estuary) prevents this activity from being 

undertaken to its full potential. 

2.5 Issues for Future Management 

Based on an appreciation of the community values of the Estuary, combined with a detailed 

understanding of the physical, chemical and biological processes that are occurring within the 

Estuary and its catchment, the key issues driving future management of the Estuary have been 

established, and are discussed in further detail below. 

2.5.1 Improvement in Water Quality 

Despite current water quality monitoring efforts, there is limited data describing the historical water 

quality conditions of the Georges River Estuary.  Water quality has historically been poor in the upper 

reaches of the estuary, due to a high concentration of pollutant inputs, prolific bank erosion, and low 

natural flushing capacity.  Water quality in the lower reaches is likely to be much better, but may still 

be compromised from time to time by catchment runoff and/or sewerage overflows after rainfall.   

Water quality data (from 1997 to 2009) from the Bankstown LGA (covering Prospect Creek, Salt Pan 

Creek, Little Salt Pan Creek, Kelso Creek, and the Georges River) presented in SMEC (2010) 

indicate that ANZECC guideline values are frequently exceeded for a range of parameters including 

phosphorus, nitrogen, turbidity, chlorophyll-a, dissolved oxygen and coliforms (primary contact).  The 

interaction of potentially contaminated sediments with the overlying water quality is also of unknown 

consequence. 

Harbourwatch bacterial monitoring results also presented in SMEC (2010) indicate occasional 

elevated levels of coliforms and enterococci at a number of baths in the lower estuary, including Carrs 

Point and Oatley Bay, as well as foreshore beaches along Botany Bay.  There are many sewerage 

overflows located within the urbanised catchment area of the Georges River Estuary.  Bacterial 

contamination is likely to originate from general catchment runoff as well.   

Water quality control from existing urban environments can be very difficult given limited space 

availability along the stormwater network.  The BBWQIP (SMCMA, 2011) sets out reduction targets 

for chlorophyll-a and turbidity within the Georges River Estuary, which have been based on the 

community environmental values and scientific information (refer Table 2-1). 

SMCMA (2011) also define stormwater reduction targets for new urban developments within the 

Botany Bay catchment, as presented in Table 2-2.  The BBWQIP (SMCMA, 2011) recommends that 

all new developments comply with these reduction targets through application of Water Sensitive 

Urban Design (WSUD) measures. 
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Saltmarsh at Bankstown (photo: OEH) 

Table 2-1 Reduction targets for Chlorophyll-a and Turbidity (SMCMA, 2011) 

 

Area 

Reduction needed 

Chl-a Turbidity 

Upper Georges River Estuary 44% 91% 

Middle Georges River Estuary 38% 74% 

Lower Georges River Estuary 19% 38% 

Botany Bay Target met Target met 

 

Table 2-2 Stormwater reduction targets for urban development (SMCMA, 2011) 

Stormwater pollutant Greenfield developments, 
Large re-developments 

Multi-unit dwellings, 
commercial developments, 
industrial developments, 
small re-developments 

Gross pollutants 90% 90% 

Total suspended solids (TSS) 85% 80% 

Total phosphorus (TP) 60% 55% 

Total nitrogen (TN) 45% 40% 

 

2.5.2 Conservation of Ecological Values 

As outlined in Section 2.2.5, the Georges River Estuary contains a range of ecological communities 

and landscapes, which vary according to the underlying geology and topography across the 

catchment.  Many of the ecological communities have been listed as endangered under the NSW 
Threatened Species Conservation Act (1995) or the Fisheries Management Act (1994), particularly 

those communities located on the Cumberland Plain, while Towra Point at the mouth of the Georges 

River is a Ramsar listed wetland containing freshwater and saltwater habitats, including the only 

remaining significant saltmarsh community 

within the greater Sydney region.  Towra Point 

also contains an Aquatic Reserve and a 

Nature Reserve, which are key contributors to 

the conservation of ecological values in this 

area.  Posidonia australis seagrass beds in 

Botany Bay are listed in the FM Act as an 

Endangered Population. 

Key community values include a range of 

passive recreational activities that relate to the 

overall well-being of the environment, such as 
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Dumped rubbish in parkland (photo: OEH) 

bushwalking and visual amenity.  Conservation of existing ecological attributes, complemented by 

improvement in condition (e.g. through bush regeneration, weed and pest control), should therefore 

by a priority in the future management of the Estuary. 

Vegetated lands within the catchment have declined historically, primarily as a consequence of urban 

expansion.  Discharge of stormwater through remaining bushland, as well as uncontrolled access, 

has further reduced the condition of these habitats.  Control of the proliferation of weeds through 

areas of native bush represents one of the biggest challenges facing the 30+ bushcare groups that 

are active across the Georges River catchment.  Other important habitats, such as seagrass 

meadows and saltmarsh, have also declined in area over the past 100 years or so, impacted by 

sedimentation, poor water quality, land reclamation and dredging throughout the river. 

There are 454 species of fauna (both aquatic and terrestrial) recorded within the Georges River 

Catchment, many of which have been listed under the NSW Threatened Species Act (1995).  The 

diversity and richness of fauna varies considerably from the coastal areas, to the urban fringes, to the 

relative wilderness of some of the inland areas of the catchment.  Unfortunately, domestic pets and 

other introduced animals (e.g. Fox, Rabbit) can prey on native wildlife, or damage vegetation and 

cause erosion. 

2.5.3 Improvement of Access and Recreational Function 

The Georges River and its tributaries form an important recreational function for local residents and 

visitors alike. The estuary is used for a range of land and water based recreational activities. Popular 

water activities include swimming, fishing, kayaking, canoeing, jetskiing and sailing.  Access to the 

water is typically from formal and informal walking tracks and boatramps.  Land based activities 

around the estuary undertaken include bushwalking, cycling, dirt biking and golf.  Again, these are 

centred around formal and informal access tracks and facilities.  In addition to the various public open 

spaces and parks, the estuary is also flanked by the Georges River National Park and the Towra 

Point Nature Reserve, both of which are used for hiking, fishing and nature appreciation.   

The high usage of the bushland and natural areas along 

the river potentially limits their environmental values, 

given the disturbance created by access and some 

more passive recreational activities.  Examples of this 

include erosion of unsealed and uncontrolled access to 

the shoreline, and propeller damage across shallow 

seagrass beds.  High usage also unfortunately attracts 

rubbish, which can degrade the environment and 

encourage pest species. 

From a future management perspective, the degree of 

disturbance should be minimised wherever possible to 

maximise the value of the remaining natural 

environment around the Georges River Estuary.  This could be achieved through a combination of 

signage and physical barriers (e.g. restricting inappropriate access), incentives (e.g. encouraging 

access at defined locations by provision of facilities), and education of users. 
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Foreshore development (photo: OEH) 

Eco-friendly seawall, Kogarah (photo: OEH) 

As outlined in Section 2.4, swimming in the estuary is a strong desire for the community.  Ensuring 

that the estuary has water quality that supports swimming with minimal risk therefore should also be a 

key management focus.  To optimise conditions for swimming, water quality would need to be 

improved, and in particular, reductions in turbidity, bacteria/pathogens, and algae. 

2.5.4 Control of Future Catchment Development 

It is clear that the condition of the estuary has deteriorated largely as a consequence of development 

within the catchment.  Given that there will continue to be on-going development, it is important that 

such development gives adequate and appropriate consideration of impacts on downstream 

receiving waters.  Developments can have significant impacts during construction (particularly if there 

is inadequate control of on-site sediment), as well as post-construction.  As outlined previously, the 

Botany Bay and Catchment WQIP (SMCMA, 2011) sets out targets for new developments in order to 

limit impacts of the estuary. 

As presented in Figure 2-10, there is a 

significant proportion of the Georges River 

catchment that remains bushland, mostly 

within National Park and the Holsworthy firing 

range (Army Reserve area).  It is considered 

that the extensive bushland helps to ‘buffer’ 

the impacts of the urbanised parts of the 

catchment on the health of the estuarine 

receiving waters.  Should these undeveloped 

areas become urbanised without appropriate 

controls, then the consequences on the 

remaining areas of natural environment within 

the Georges River Estuary could be 

detrimental or even catastrophic. 

2.5.5 Control of Sedimentation, Bank Erosion and Foreshore 
Structures 

The Georges River Estuary, and particularly along its upper reaches, has a contemporary history of 

bank erosion, which has been exacerbated to a large degree by the uncontrolled dredging and 

reclamation that has occurred in this part of the river.  

Dredging too close to the river banks has destabilised 

subsurface slopes, causing mass failure and shoreline 

recession.  Material loss due to bank erosion contributes 

to the on-going sedimentation issues along the river. 

The foreshores around the lower reaches of the estuary 

are also vulnerable to bank instabilities, which has 

manifest through removal of fringing foreshore 

vegetation and localised foreshore reclamation.  Some 

of these foreshores have also been used historically as 

landfill for waste material.  Seawalls now line many 

parts of the estuary, although the condition and integrity 
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Cleared riparian vegetation (photo: OEH) 

of these walls varies significantly.   

It is possible to construct seawalls that are more friendly to the environment.  These type of walls 

attempt to mimic some of the rocky features found along the shoreline, rather than adopting a smooth 

and straight (vertical) profile.  Construction of any new seawalls within the estuary should adopt more 

environmentally-friendly designs. 

2.5.6 Conservation of Natural and Cultural Heritage 

The Georges River Estuary has a rich cultural heritage with the presence of a range of Aboriginal and 

early European sites and places of significance spread across the study area (Goodall and Cadzow, 

2009).  There is currently insufficient knowledge of both Aboriginal and historic heritage within the 

study area, to ensure that such features are managed into the future. 

The Georges River was an important focal point for Aboriginal life and culture in the southern Sydney 

region, offering both food, transport and dreamtime links. Several major language groups existed 

along the river: Eora to the east, Dharug to the west, north and north-east, Dharawal to the south and 

Gandangarra in the far south-west.  

The early 1800's saw European settler's 

migrating to the areas along the Georges 

River and the river became increasingly 

important as a transport route. Much of the 

catchment was cleared for farmlands and 

housing, however, the banks stayed relatively 

untouched due to their rugged slopes. 

Significant urban development within the 

catchment began after WWII. As outlined 

previously, the consequences of urbanisation 

in the catchment are significant, with 

stormwater pollution, increased runoff and 

vegetation loss (including along riparian 

zones) all of great concern.   

Liverpool weir, constructed in 1836 by convict labour, forms the tidal limit for the river. It was built to 

supply water to the town of Liverpool and to serve as a causeway across the Georges River, and is 

recognised for its heritage significance.   

2.5.7 Climate Change and Future Planning 

The NSW Government has adopted a Sea Level Rise Policy Statement (2009), which sets out 

benchmarks for sea level rise that should be considered for future planning purposes.  These 

benchmarks are an increase of 0.4m by 2050 and 0.9m by 2100 compared to 1990 levels (DECCW, 

2009). 

Sea level rise will have a potentially significant impact on the Georges River environment, as well as 

community values.  At greatest risk of inundation will be the important habitats associated with Towra 

Point.  As Towra Point is not immediately flanked by higher land, there will be limited opportunity for 

habitats to migrate upslope as the sea level increases.  Consequently, one of the last remaining 
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significant saltmarsh areas in Sydney is expected to be substantially affected or even lost entirely, 

while the sites attractiveness to migratory birds would also be reduced greatly. 

Higher normal water levels throughout the estuary are likely to increase the susceptibility of 

surrounding areas to flooding.  There are already some 8000 properties at risk of flooding up to the 

PMF along the Georges River Estuary – this number may potentially increase with increasing sea 

level.  

Around the more steeply sided lower reaches of the estuary, impacts of sea level rise on privately 

owned properties are expected to be less, because these areas are less able to be developed (and 

apply to only a narrow strip fringing existing foreshores).  However, existing structures (e.g. seawalls, 

jetties, ramps, footpaths and even roads) may be more at risk of future inundation and may need to 

be modified or relocated to better accommodate the future climate conditions.  Careful consideration 

also needs to be given to the canal estates at Gwawley Bay / Sylvania Waters. 

2.5.8 Improved Knowledge of the Estuary through Regular 
Monitoring and Evaluation 

It is recognised that knowledge of the Georges River estuarine environment can be improved.  On-

going monitoring of the estuary is important to determine trends in its condition and health, and also 

to determine any improvements or benefits resulting from the implementation of this Coastal Zone 

Management Plan. 

The NSW Government advocates a Monitoring – Evaluation – Reporting (MER) framework for all 

natural resource monitoring and appraisal processes.  The MER approach is considered to be a 

continuous learning and adaptive management framework whereby decision-makers can learn from 

previous successes and failures.  They can also use this information to continuously respond and 

adapt to, or replace, policies, strategies, programs and actions so that goals are realistic and NRM 

outcomes are continuously improved (DECCW, 2010a).  The general MER process is presented in 

Figure 2-11.  The adaptive management approach is effective in NRM, because most NRM 

planning and investment decisions involve a high degree of complexity and uncertainty. 

Adaptive management is a way of testing assumptions and progressively reducing uncertainty 

without delaying action. Because it is iterative, the adaptive management cycle can be used by 

policy-makers, decision-makers and MER practitioners to adjust methods or change priorities as 

circumstances change, new data become available, and knowledge about system function 

improves DECCW, 2010a).  

There is scope for the community to be involved in the MER process, thereby using the process as 

an education tool as well.  The GRCCC currently uses community groups to participate in the 

Community River Health Monitoring Program, the results from which were presented in Figure 2-5.  

The GRCCC has adapted its River Health Monitoring Program sampling methods and protocols for 

the estuary to ensure it complies with the NSW Government’s MER requirements (2010a). 
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Figure 2-11 MER framework and the adaptive management cycle (DECCW, 2010a) 
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3 CONSULTATION DURING DEVELOPMENT OF THE PLAN 

This chapter briefly outlines the consultation undertaken in developing the Georges River Estuary 

Coastal Zone Management Plan.  

3.1 Estuary Management Committee Meetings 

Two special meetings of the Estuary Management Committee were held to develop the broad aims, 

objectives and management options for the draft plan. The first meeting was held on 28 April 2011 

and focussed on developing a consensus set of Aims and Objectives for the Plan.  The second 

meeting was held on 17 May 2011 and focused on developing a set of Management Options that 

would address the Aims and Objectives. The process for each workshop was very similar, 

comprising: 

• A background document with a set of proposed aims and objectives (workshop 1) or 

management options (workshop 2) was circulated to participants in the days before the 

workshop. 

• Participants were split into small groups to discuss the suggestions made in the background 

documents. 

• The entire group then worked through aims and objectives or management options to develop a 

consensus set. 

For both workshops, additional participants were invited beyond members of the Estuary 

Management Committee. This was aimed at having a greater level of representation and participation 

from Councils in the Georges River Catchment as well as ensuring other key institutional 

stakeholders were involved in the development of these draft aims, objectives and options. 

At the first workshop a questionnaire was distributed amongst participants aimed at collecting 

information to help prioritise aims and objectives using a risk based approach. This questionnaire was 

collected back at the end of the session. A lack of time during the second workshop meant that the 

survey designed to assist in prioritising management options could not be distributed on the day. 

Instead an on-line survey was constructed and emailed to participants and others not present on the 

day to get their feedback on the relative importance of suggested management options. 

3.2 Targeted on-line survey for prioritisation of 
Management Options 

This survey was largely targeted at those present during the second EMC workshop and was aimed 

at assisting with the prioritisation of suggested management options. Participants were asked to rate 

the relative importance of each management option to achieving the aims and objectives of the Plan. 

A link to the survey was sent to all those invited to the second EMC workshop, with those unable to 

attend invited to complete the survey and provide feedback on Management Options. There was also 

space within the survey for people to comment on the Management Options themselves as well as to 

suggest Management Actions under each option. 
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3.3 Targeted consultation with Councils and other 
organisations 

In order to develop a feasible set of management actions that are likely to be adopted by various 

organisations responsible for implementing the Plan, targeted consultation has also been undertaken. 

In most cases, this has involved emailing a list of suggested Management Actions or specific projects 

to a nominated person for each organisation with the request that they discuss the contents of the 

document and send back feedback on: 

• Management actions that should be removed and/or reworded for the purposes of the Plan; and 

• Management actions that should be added. 

Organisations were given a choice of conducting these discussions in-house and emailing back 

feedback or having a consultant present to help facilitate discussions. The approach used by 

organisations differed with some acting independently and simply sending feedback to the 

consultants when finished and other requiring further assistance. All organisations were contacted 

during the feedback period to see how they were progressing with the task and to offer further 

assistance if required. Organisations targeted for consultation in this way were: 

• Bankstown City Council; 

• Fairfield City Council; 

• Hurstville City Council; 

• Kogarah City Council; 

• Liverpool City Council; 

• Rockdale City Council; 

• Sutherland Shire Council; 

• NSW National Parks and Wildlife; 

• Sydney Metropolitan CMA; 

• Georges River Combined Councils’ Committee;  

• Department of Primary Industries: Fisheries;  

• Department of Lands;  

• Roads and Maritime Services; and 

• Sydney Water. 

The two community representatives on the Estuary Management Committee also provided invaluable 

input to this study. 

3.4 Community forum and on-line survey 

A community forum was held on 24 May 2011 at Club Central, Hurstville. This was designed to 

provide the general community with an overview of the Georges River CZMP development process 

and timing as well as to seek their input on the aims, objectives, management options and actions 

suggested by the Estuary Management Committee for the Plan. This Forum included: 
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• A background presentation giving an overview of the Plan process and timing as well as outlining 

basic issues identified for the Georges River Estuary in the Processes study; 

• An overview of the EMC ideas on the following topics followed by a facilitated discussions: 

o What are we trying to achieve? 

o How are we trying to achieve this? 

o What management tools are available to us? 

• An opportunity for more general feedback on the planning process or other issues relevant to the 

Georges River Estuary Coastal Zone Management Plan. 

A feedback survey was also distributed during the forum and collected back at the end of the night 

covering each of these topics. This was complemented by an online survey covering the same topics 

for those not present on the night. For each of the questions above, people were asked to score the 

suggestions in terms of their importance. 

In total 21 people attended the community forum and a further 20 responses were received to the on-

line survey.  The results of the community workshop and online questionnaire are presented in 

Appendix B.  The top three aims as derived from the community responses were: 

1. Aquatic habitats and foreshore vegetation protected, enhanced and restored 

2. Optimum water quality in the Georges River Estuary and its tributaries 

3. Negative impacts of development in the catchment on waterway health minimised 

Not surprising, the highest scoring objectives for the CZMP as nominated by the community included 

various water quality and development objectives, with strong recognition of the link between 

catchment development and resulting conditions within the estuary.  With respect to management 

options/actions/tools to address the objectives, the community responses indicated that best options 

were those relating to protection of vegetation, restrictions on inappropriate development and 

improving controls on pollution (both point source discharges and runoff from development). 

3.5 Incorporation of Consultation Input 

The consultation program was undertaken progressively through the course of the study so that 

relevant input could be incorporated directly into the development of the CZMP.  Specifically, the 

initial engagement with the Estuary Management Committee was used to derive the overarching 

aims and objectives of this CZMP.  The initial workshops also prioritised the objectives so that options 

and actions could be targeted on the most serious issues across the estuary. 

Consultation with the Committee and other stakeholders was also used in the generation of an initial 

long list of potential management options/initiatives.  The community forum was then used to ‘ground-

truth’ the overall aims and objectives of the CZMP (refer Appendix C), and to gauge community 

opinion on the proposed options and actions for addressing the objectives of the Plan.  Community 

input was used directly in the multi-criteria scoring assessment for the options, which is described in 

detail in Section 5.1 and Appendix D. 
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4 AIMS AND OBJECTIVES FOR FUTURE MANAGEMENT 

The existing values and concerns of the estuary, along with the future desirable conditions within the 

waterways have been used to set overarching aims and objectives for this Coastal Zone 

Management Plan.  As discussed in Section 2.4, the environmental and passive recreation values are 

paramount within the Georges River Estuary, while the community would also like to swim more in 

the waterway.  In order to achieve this, there needs to be an improvement in estuarine water quality.  

Therefore, the key focus or goal of this Georges River Coastal Zone Management Plan should be  

“to conserve and improve the existing natural environment of 
the Georges River Estuary, and to improve the water quality of 
the estuary through targeted pollution reduction” 

4.1 Management Aims 

Nine broad “Aims” have been developed and agreed by consensus of participants at the EMC 

workshops for the future management of the Georges River Estuary. These aims cover the range of 

pertinent issues identified for the estuary, including water quality, habitats, recreation and 

infrastructure. The Aims seek to address the fundamental goal of the Coastal Zone Management 

Plan, which is to achieve a balance between the demands on the estuary from ecological needs and 

from recreational (human) pursuits.   

It is important that these Aims are read and considered in a combined and integrated manner, and 

not in isolation.  The estuarine environment of the Georges River is a complex and highly integrated 

structure, and as such, management of the estuarine environment needs to be multi-faceted, 

integrated and concurrent. 

The Aims of the Georges River Estuary Coastal Zone Management Plan are listed in Table 4-1.  The 

aims have been assessed and ranked according to the relative risks associated with their failure to be 

met.  A modified risk assessment approach was taken to rank the Management Aims.  Information 

and feedback from the EMC workshops was used to evaluate risks associated with the Aims of the 

Plan.  Table 4-1 includes the outcomes of this risk assessment process, while details of the risk 

assessment and ranking procedure for Management Aims are provided in Appendix C.  Of the nine 

Management Aims, five were considered to have intolerable risks if they failed to be achieved, while 

four were considered to have tolerable risks. 

For each of the Management Aims, detailed and specific Management Objectives have been 

formulated, to address these Aims. These Management Objectives were also developed and agreed 

by consensus through the EMC workshopping process, and are discussed further below.  
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Table 4-1 Aims of the Coastal Zone Management Plan 

 Description Associated Risk 
if aim not 
achieved 

A To optimise water quality within the Georges River Estuary and 
its tributaries 

Intolerable 

B To protect, enhance and restore aquatic habitats and foreshore 
vegetation  

Intolerable 

C To protect and enhance public access to the foreshore  Tolerable 

D To minimise the negative impacts of development in the 
catchment on waterway health  

Intolerable 

E To actively manage bank erosion and sedimentation  Intolerable 

F To manage existing built foreshore assets while maximising 
environmental values 

Tolerable 

G To identify, acknowledge and protect natural and cultural heritage Tolerable 

H To plan for and adapt to the potential impacts of climate change 
on the natural and built environments of the estuary 

Intolerable 

I To develop and support coordinated monitoring, reporting and 
evaluation programs for the Georges River Estuary  

Tolerable 

 

4.2 Management Objectives  

For each Aim, a series of Management Objectives have been drafted that highlight the approaches 

that are required in order to achieve the Aim.  Management Objectives developed for each Aim are 

specific, realistic, achievable, and measurable.  

The Management Objectives are outlined below, for each Aim. 

4.2.1 Water Quality 

This Aim recognises that water quality within the Georges River Estuary can be highly variable and 

rather than state what water quality levels should be, the word ‘optimise’ has been used to reflect ‘fit 

for purpose’ criteria.  Primary contact recreation (e.g. swimming) is desirable within the estuary, 

although it may be unrealistic to expect that primary recreation can be achieved throughout the 

estuary given the degree of urbanisation and naturally low tidal flushing in the upper reaches and 

‘dead zone’ sections of side bays. 

Under this Aim, six Objectives were identified and agreed through the consultation process, and are 

presented in Table 4-2.  
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Table 4-2 Objectives relating to the Water Quality Aim (Intolerable Risk) 

 Aim 

A. To optimise water quality within the Georges River Estuary and its 
tributaries 

 Objectives 

A1  To reduce the volume and pollutant load of stormwater runoff throughout the 
catchment  

A2  All greenfield and redevelopments should have a minimal negative impact on flow and 
water quality, meeting targets for water quality proposed in the Botany Bay and 
Catchment WQIP  

A3  Improve the performance of sewer overflows 

A4  Minimise build-up of gross pollutants and illegal dumping of waste into and along the 
estuary foreshores and waterway 

A5  Strive to protect undeveloped areas of the broader catchment that act as a buffer to 
water quality  

A6  To minimise the negative impacts of new and existing commercial operations in the 
catchment and estuary on flow and water quality  

 

4.2.2 Aquatic and Riparian Habitat 

This Aim encompasses seagrass, saltmarsh, mangrove, mud flats, sandy shoals and other habitats 

as well as riparian vegetation. The Estuary Data Compilation and Processes Study (SMEC, 2010) 

highlighted losses and degradation of these habitats as significant issues for the Estuary.  

Under this Aim, three Objectives were identified and agreed through the consultation process, and 

are presented in Table 4-3. 

Table 4-3 Objectives relating to the Riparian Habitat Aim (Intolerable Risk) 

 Aim 

B. To protect, enhance and restore aquatic habitats and foreshore 
vegetation 

 Objective 

B1  To minimise the impact of human uses on aquatic and terrestrial habitats  

B2  To minimise the cause and spread of invasive species in aquatic and terrestrial 
habitats  

B3  To protect and improve the extent and condition of estuarine and riparian vegetation  
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4.2.3 Recreation and Amenity 

This Aim is designed to balance the needs of the public and commercial users of the estuary with 

environmental and ecological needs. This aim recognises that the Georges River Estuary provides 

recreation, amenity and commercial opportunity to a wide range of users and that the value of many 

of these pursuits is enhanced by maintaining a high level of ecological health.  

Under this Aim, four Objectives were identified and agreed through the consultation process, and are 

presented in Table 4-4.  

 

Table 4-4 Objectives relating to the Recreation and Amenity Aim (Tolerable Risk) 

 Aim 

C. To protect and enhance public access to the foreshore 

 Objective 

C1  To maintain the varied legal recreational pursuits of the Georges River catchment 
without compromising estuary health and social amenity  

C2  To reduce the impacts of commercial and recreational uses on the waterways and 
aquatic and terrestrial habitat  

C3  To maintain and improve formal public access to the foreshore without compromising 
estuary health  

C4  Increase enforcement of restrictions on illegal recreational uses that impact on estuary 
health  

 

4.2.4 Land Use Planning and Development 

This Aim is designed to address the potential impacts of developments by ensuring effective planning 

and policy measures are available across the catchment.   

Under this Aim, three Objectives were identified and agreed through the consultation process, and 

are presented in Table 4-5. 

 

Table 4-5 Objectives relating to the Land Use Planning and Development Aim (Intolerable Risk) 

 Aim 

D. To minimise the negative impacts of development in the catchment on 
waterway health 

No.  Objective 

D1 To ensure appropriate measures are taken and maintained to reduce the erosion and 
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associated pollutant exports from areas under development 

D2 To ensure integration of the Georges River Estuary Coastal Zone Management Plan 
aims and objectives into strategic planning initiatives and developments 

D3 To minimise the negative impact of commercial and private activities on catchment 
waterways 

 

4.2.5 Bank Erosion and Sedimentation  

This Aim is complementary to Aim D in that it is targeted toward bank erosion processes rather than 

toward the key sources of new sediments, such as catchment development (i.e. hillslope and gully 

erosion). The Estuary Processes Study highlighted large stretches of bank erosion, particularly in the 

upper estuary and actions developed under this aim target these areas.  

Under this Aim, two Objectives were identified and agreed through the consultation process, and are 

presented in Table 4-6. 

 

Table 4-6 Objectives relating to the Bank Erosion and Sedimentation Aim (Intolerable Risk) 

 Aim 

E. To actively manage bank erosion and sedimentation 

 Objective 

E1  To reduce the extent and severity of bank and foreshore erosion while minimising the 
impacts on estuary health  

E2  To reduce the causes and impacts of sedimentation in the estuary  

 

4.2.6 Foreshore Protection 

This Aim is complementary to Aim E and recognises that built foreshore assets, such as sea walls, 

have a significant role to play in maintaining integrity, access, amenity and ecological value of the 

foreshore. A key aspect of this aim is the promotion of environmentally friendly seawalls guidelines 

which facilitate both the protection of foreshore assets and the provision of ecological services.  

Under this Aim, four Objectives were identified and agreed through the consultation process, and are 

presented in Table 4-7. 
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Table 4-7 Objectives relating to the Foreshore Protection Aim (Tolerable Risk) 

 Aim 

F. To manage existing built foreshore assets while maximising 
environmental values 

No.  Objective 

F1  All new seawalls and repairs to existing seawalls throughout the estuary to incorporate 
the principles of the environmentally friendly seawall guidelines within legislative 
constraints 

F2  Not used 

F3  All foreshore developments to incorporate best practice environmental management  

F4  Compliance on unauthorised foreshore development across the estuary is enforced  

 

4.2.7 Natural and Cultural Heritage 

This Aim is designed to ensure that adequate protections are provided in this plan for natural and 

cultural heritage assets. Cultural assets in this context are not just restricted to those of traditional 

owners.  

Under this Aim, two Objectives were identified and agreed through the consultation process, and are 

presented in Table 4-8. 

 

Table 4-8 Objectives relating to the Cultural Heritage Aim (Tolerable Risk) 

 Aim 

G. To identify, acknowledge and protect natural and cultural heritage 

 Objective 

G1  To effectively manage threats to and to enhance the natural and cultural heritage 
values in the catchment and waterways  

G2  To ensure development minimises impacts on aesthetic and social values  

 

4.2.8 Climate Change and Sea Level Rise 

This Aim was included in recognition of potential climate change impacts such as sea level rise on 

the estuary ecological and built assets. This aim was not intended to capture the broader climate 

change issues, such as reduction of CO2 emissions, but instead is focussed upon ensuring adequate 
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planning and response mechanisms are allowed for in the future to adjust to climate change impacts. 

In many ways, this aim is complementary to Aim F: Foreshore Protection.  

Under this Aim, two Objectives were identified and agreed through the consultation process, and are 

presented in Table 4-9. 

 

Table 4-9 Objectives relating to the Climate Change and Sea Level Rise Aim (Intolerable Risk) 

 Aim 

H. To plan for and adapt to the potential impacts of climate change on the 
natural and built environments of the estuary 

No.  Objective 

H1  To protect public foreshore areas required for potential retreat of estuarine vegetation 
in response to sea level rise from development or infrastructure  

H2  Plan for and adapt where possible to manage impacts on foreshore infrastructure 
resulting from an increase in tidal inundation and localised flooding associated with sea 
level rise as outlined in the sea level rise policy statement  

 

4.2.9 Monitoring and Evaluation 

This Aim was designed to ensure that actions are identified to monitor the progress and effectiveness 

of this plan. In this context, monitoring may consist of annual assessments of actions completed, as 

well as biochemical and ecological monitoring of estuary health.  

Under this Aim, two Objectives were identified and agreed through the consultation process, and are 

presented in Table 4-10. 

 

Table 4-10 Objectives relating to the Monitoring and Evaluation Aim (Tolerable Risk) 

 Aim 

I. To develop and support coordinated monitoring, reporting and evaluation 
programs for the Georges River Estuary 

No.  Objective 

I1  To build on the existing GRCCC coordinated estuary health monitoring of the Georges 
River to ensure compliance with the NSW Government Monitoring, Evaluation and 
Reporting Program  

I2  To monitor the effectiveness of the plans objectives and management actions  
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4.3 Ranking of Management Objectives 

Management Objectives were ranked in order to provide focus to the Coastal Zone Management 

Plan.  That is, actions that target the most important Management Objectives were given highest 

priority in the Plan.  Ranking of the Management Objectives followed a similar process to ranking of 

the overarching Management Aims, using an adaptation of the standard risk assessment framework.  

Again, quantification used in the risk assessment was derived from feedback from participants at the 

EMC workshops.  Details of the ranking process are provided in Appendix C, while the resulting 

ranked list of Management Objectives is given in Table 4-11. 

 

Table 4-11 Results of Ranking and Prioritisation of Management Objectives  
(refer Appendix C for further details) 

No. Objective Overall 
rank Classification 

A1 
To reduce the volume and pollutant load of stormwater runoff throughout the 
catchment 

1 High 

A3 Improve the performance of sewer overflows 2 High 

A2 
All greenfield and redevelopments should have a minimal negative impact on 
flow and water quality, meeting targets for water quality proposed in the Botany 
Bay and Catchment WQIP 

3 High 

A5 
Strive to protect undeveloped areas of the broader catchment that act as a 
buffer to water quality 

4 High 

A6 
To minimise the negative impacts of new and existing commercial operations in 
the catchment and estuary on flow and water quality 

5 High 

E1 
To reduce the extent and severity of bank and foreshore erosion while 
minimising the impacts on estuary health 

6 High 

A4 
Minimise build-up of gross pollutants and illegal dumping of waste into and 
along the estuary foreshores and waterway 

7 High 

E2 To reduce the causes and impacts of sedimentation in the estuary 8 High 

B3 
To protect and improve the extent and condition of estuarine and riparian 
vegetation 

9 High 

B2 
To minimise the cause and spread of invasive species in aquatic and terrestrial 
habitats 

10 High 

B1 To minimise the impact of human uses on aquatic and terrestrial habitats 11 Medium 

D2 
To ensure integration of the Georges River Estuary Coastal Zone Management 
Plan aims and objectives into strategic planning initiatives and developments 

12 Medium 

D1 
To ensure appropriate measures are taken and maintained to reduce the 
erosion and associated pollutant exports from areas under development 

13 Medium 

H1 
To protect public foreshore areas required for potential retreat of estuarine 
vegetation in response to sea level rise from development or infrastructure 

14 Medium 

D3 To minimise the negative impact of commercial and private activities on 15 Medium 
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No. Objective Overall 
rank Classification 

catchment waterways 

H2 

Plan for and adapt where possible to manage impacts on foreshore 
infrastructure resulting from an increase in tidal inundation and localised 
flooding associated with sea level rise as outlined in the sea level rise policy 
statement 

16 Medium 

F4 
Compliance on unauthorised foreshore development across the estuary is 
enforced 

17 Medium 

I1 
To build on the existing GRCCC coordinated estuary health monitoring of the 
Georges River to ensure compliance with the NSW Government Monitoring, 
Evaluation and Reporting Program 

18 Medium 

F1 
All new seawalls and repairs to existing seawalls throughout the estuary to 
incorporate the principles of the environmentally friendly seawall guidelines 
within legislative constraints 

19 Medium 

F3 
All foreshore developments to incorporate best practice environmental 
management 

20 Low 

C2 
To reduce the impacts of commercial and recreational uses on the waterways 
and aquatic and terrestrial habitat 

21 Low 

G1 
To effectively manage threats to and to enhance the natural and cultural 
heritage values in the catchment and waterways 

22 Low 

C3 
To maintain and improve formal public access to the foreshore without 
compromising estuary health 

23 Low 

I2 To monitor the effectiveness of the plans objectives and management actions 24 Low 

C4 
Increase enforcement of restrictions on illegal recreational uses that impact on 
estuary health 

25 Low 

C1 
To maintain the varied legal recreational pursuits of the Georges River 
catchment without compromising estuary health and social amenity 

26 Low 

G2 To ensure development minimises impacts on aesthetic and social values. 27 Low 
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5 POSSIBLE OPTIONS TO ADDRESS AIMS AND OBJECTIVES 

A list of possible Management Options were developed by the Estuary Management Committee, and 

agreed by consensus of those present at the EMC workshop held on 17 May 2011. Management 

Options were formulated for each Aim, and later linked to specific Management Objectives (more 

than one in many cases). Management Options have also considered, and are consistent with, the 

broader policies and management actions that are in place at state and regional level.   

As there is always a variety of ways to address a given issue, the possible Management Options 

identified utilise a variety of implementation mechanisms that can act at different levels, or on different 

aspects of the problem.  Types of Management Options considered include:  

• planning controls and policies,  

• economic incentives and cost sharing arrangements,  

• regulation and compliance,  

• on-ground works and rehabilitation,  

• investigation,  

• monitoring,  

• research, and 

• education and public relations. 

5.1 Evaluation of Possible Management Options 

An initial ‘long-list’ of possible Management Options was developed, under each Management Aim.  

This ‘long list’ of options is provided in Appendix D.  The potential merit of each option was assessed 

by determining which objectives were targeted by each option, the priority ranking (importance) of 

these objectives, and how well the option satisfied the particular objectives.  The technical evaluation 

process for the options is detailed in Appendix D, and led to an overall ‘total potential’ score for each 

possible Management Option, which accounts for its contribution to all aims and objectives of the 

Coastal Zone Management Plan, including environmental conservation, pollution reduction and 

recreational enhancement. 

A multi-criteria rapid assessment tool was developed to assess the positive and/or negative costs and 

benefits of the various options.  These costs and benefits consider more than the technical merits of 

the options (i.e. total potential), by including aspects such as cost, timeframe, community acceptance, 

ease of implementation, and considering whether there would be ‘no regrets’ (refer below).  

The rapid assessment tool is based on a “traffic light” colour system for a range of variables, to clearly 

display if an aspect of an option should be cause to “stop” and reconsider, “slow” to proceed with 

caution or “go” with few trade-offs expected.  The assessment has been conducted for each possible 

Management Option. It is aimed at presenting quickly and clearly the benefits and trade-offs of a 

particular option, to assist in the selection of a preferred option.   

The criteria for the assessment of the variables in provided in Table 5-1, while the results of the 

assessment for every potential management option are given in Appendix E. 
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Table 5-1  Rapid Cost Benefit (Traffic Light) Assessment Criteria – refer Appendix E for application 

  
Effectiveness / 
Risk Reduction 
Potential (RRP) 

Time frame Cost  Practicality / Legal  Community Support “No 
Regrets” 

STOP 
& reassess 
 

Option does not 
provide an effective 

and long term 
solution.  Risk 

reduction potential is 
relatively low 
RRP < 3.2 

LONG Term (> 5-10yrs 
before tasks can 

commence). Requires 
prior commitment of 

funds, resources or other 
tasks to be completed 

first 

High  ($300K 
to millions) 

LOW: Will require approval to 
implement and significant 
community engagement.  

There is a residual risk that 
approval will not be able to be 

obtained for the proposed 
works/strategy.  Works may 

also require significant 
resources that are presently 

unavailable 

LOW: Unlikely to be 
acceptable to community 

and politically unpalatable. 
Extensive community 

education, endorsement of 
the concept by Minister(s) 

and Council required. 
Comm. Score < 3.0 

 

SLOW 

Option is considered 
worthwhile, but does 
not necessarily help 

with long term 
sustainability and 
estuary health. 

3.2 < RRP < 5.2 

MEDIUM Term (> 2 – 
5yrs before tasks can 
commence). Requires 
prior commitment of 

funds, resources or other 
tasks to be completed 

first 

Medium (e.g. 
$30,000 - 
$300,000)  

MEDIUM: May require 
approvals to be implemented, 

but works are generally 
supported.  Generally these 
approvals would likely to be 

granted assuming requirements 
are met.  May require some 
resources that would require 
redistribution of existing tasks 

and duties by officers. 

MEDIUM: Would be 
palatable to some, not to 
others (50/50 response). 

Briefing by Councillors, GM 
and community education 

required 
3.0 < Comm. Score < 4.0 

 

GO 

Option provides an 
effective long term 

solution 
 

RRP > 5.2 

SHORT Term (tasks can 
commence within 

approximately 2 years).  
Generally can be 

completed without too 
many barriers 

Low (< 
$30,000) 

HIGH: No or minimal approvals 
or other impediments required 
to implement.  No significant 
additional resources required 

(can be done as part of normal 
duties) 

HIGH: Is very politically 
palatable, acceptable to 

community. Minimal 
education required 

 
Comm. Score > 4.0 

YES 

RRP > 10.0 
VERY HIGH:  

Comm. Score > 4.5 
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