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Figure 1-1 Site location with indicative zones of proposed activities (Map 1 of 2) 

 
 



 

Shoalhaven City Council | 4 April 2025  
Lake Conjola Entrance Opening Review of Environmental Factors Page 10 

 

 

 

 

Figure 1-2 Site location with indicative zones of proposed activities (Map 2 of 2) 
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Figure 1-3 Land zoning map 
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Figure 1-5 Dry notch configuration 

The location and the width of  the dry notch may vary based on experience but must not impact adversely on 
threatened migratory shorebirds. Due to the variability of  entrance conditions, Council is considering a large 
dry notch area to work within to allow operational f lexibility when undertaking this maintenance. This is to allow 
for the selection of  the most suitable dry notch location whilst mitigating potential impacts on foraging and 
nesting shorebirds.  

1.4.4 Reuse of excavated and dredged sand 

Sand excavated for the purposes of  maintaining the dry notch, lowering  of  the berm and creating a pilot channel 
is planned to be used benef icially in several ways. Sand f rom the maintenance of  the dry notch and berm 
lowering would ideally be placed on the spit south of  the entrance to increase its height and mitigate storm 
washover, but is subject to the migratory shorebird nesting season. Alternatively, this sand may be used for 
beach nourishment to the north or for the restoration of  erosion areas along the surrounding lake foreshore.  
Any stockpiles should be placed in cleared sites without tree or shrub cover. Additionally, all sand will be placed 
above the Mean High Water Mark. 

Sand excavated f rom the pilot channel would be deposited on the spit north of  the pilot channel, considering 
that the excavation would occur f rom the north side, making disposal to the south impractical. The sand would 
be placed as far as possible f rom the edge of  the pilot channel within the reach of  the excavator to reduce the 
likelihood of  the stockpiled sand falling back into the channel before it is opened.  

Sand placed on the southern spit to increase the dune's height would be stabilised with vegetation where 
feasible to prevent wind action f rom transporting it back into the entrance. Suf f icient width would be maintained 
north of  any vegetated dune to accommodate f lood f lows through the entrance.  

The placement of  excavated or dredged sand would consider potential impacts on threatened migratory 
shorebirds, as outlined in Section 6.4, along with the conditions and guidelines to mitigate these potential 
impacts. 

1.5 Project Justification and Options 

The purpose of  entrance management works for f lood mitigation is to assist Council in facilitating an expedient 
and swif t mechanical intervention in a f lood event, mimicking as far as practical a natural entrance breakout , 
and create a path for f loodwaters to escape and potentially reduce the impact of  f looding on low lying 
communities surrounding Lake Conjola. The entrance management activities also aim to maintain responsible 
environmental management of  the entrance berm and shorebird habitat, coastal wetlands and the protection 





























https://legislation.nsw.gov.au/view/html/inforce/current/act-1974-080#sec.2A
https://legislation.nsw.gov.au/view/html/inforce/current/act-1974-080#sec.30J


https://www.environment.nsw.gov.au/research-and-publications/publications-search/conjola-national-park-plan-of-management
https://www.environment.nsw.gov.au/research-and-publications/publications-search/narrawallee-creek-nature-reserve-plan-of-management
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5 ASSESSMENT OF ENVIRONMENTAL FACTORS 

Section 171 of  the EP&A Regulation lists the environmental factors to be investigated when consider ing the 
likely impact of  an activity on the environment under Part 5 of  the EP&A Act. An assessment of  the proposed 
activity against these environmental factors has been undertaken (Table 5-1). 

Table 5-1 Assessment of section 171 (EP&A Regulation) environmental factors 

In accordance with Section 
171(2) of the EP&A 

Regulation, Council has 
considered the following 

environmental factors: 

Assessment of 
impact 

Reasoning 

1. The environmental impact 
on the community Negligible/Positive  

 

The subject site is located within Crown land and is 
f requently used by the public for social and 
recreational activities.  

Minimal negative impact is expected while the works 
are undertaken. Positive impact is expected in the 
form of  f lood mitigation and f rom the sand 
nourishment aiming to strengthen the foreshore to 
coastal hazards.  

Section 6 provides a full assessment of  potential 
impacts on community.  

2. The transformation of  the 
locality 

Negligible/Positive  The subject site is an ICOLL and will remain as such, 
maintaining the range of  current benef icial uses. 
There will be transformation of  the locality f rom the 
benef icial reuse of  excavated sand creating a more 
resilient coastal area through sustainable 
engineering techniques.  

3. The environmental impact 
on the ecosystems of  the 
locality 

Negligible/Negative The ecosystems in the locality range f rom aquatic, 
intertidal and terrestrial. Impacts to f lora and fauna 
can result f rom all aspects of  the works. 

As the works are proposed to be conducted 
throughout the year, impacts on threatened  
shorebirds and habitats may occur.  A biodiversity 
conservation licence to harm for the works is 
required if  Council seek to conduct works within the 
designated buf fer zones.  

In other instances, analysis indicates the impact on 
these ecosystems is considered minimal given the 
assessments carried out and with the 
implementation of  mitigation controls. Refer to 
Section 6.4 for further information on this analysis. 
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In accordance with Section 
171(2) of the EP&A 

Regulation, Council has 
considered the following 

environmental factors: 

Assessment of 
impact 

Reasoning 

7. The endangering of  a 
species of  animal, plant or 
other form of  life, whether 
living on land, in water or 
in the air? 

Negligible/Negative The impact on threatened f lora and fauna that have 
been recorded within the locality have been 
considered in association with the proposed 
activities. 

The entrance, where the main impact will occur, 
contains limited animal, plant, or other form of  life 
habitat. The main risk lies within the disturbance of  
threatened shorebirds and habitat during works. This  
would be mitigated through a licence to harm f rom 
NPWS for when impact cannot be avoided. Without 
the licence, the 200m (f rom the temporary fence or 
a nest if  it is located outside the fence) and 50m 
(f rom any bird) buf fers need to be maintained  

Other impacts can be suitable managed through the 
mitigation measures recommended in Section 6.4. 

8. Long term ef fects on the 
environment Negligible The site is highly dynamic and subject to major 

inf luences f rom natural processes. The lake 
entrance is generally heavily disturbed by water 
f lows and sand movements. The trigger level is 
within the natural opening regime, and excavation 
works will occur within the natural bounds of  the 
entrance berm levels.  

Minimal sand accumulation may occur at the 
entrance berm, if  the hydraulic gradient between 
estuary and ocean level is not suf f icient to fully scour 
the entrance during a breakout. However, this will be 
of  minimal impact. 

The proposal is not expected to alter these 
processes in a signif icant way or beyond the natural 
regime, with therefore a negligible long-term impact 
on the environment. 
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In accordance with Section 
171(2) of the EP&A 

Regulation, Council has 
considered the following 

environmental factors: 

Assessment of 
impact 

Reasoning 

9. Degradation of  the quality 
of  the environment Negligible/Positive No degradation of  the quality of  the environment is 

expected.  

Sand movement within the area occurs naturally,  
with the proposal aiming to control sand movement 
for asset protection and f lood mitigation works. The 
benef icial reuse of  excavated/dredged sand will 
increase the resiliency of  the foreshore areas to 
coastal hazards. 

No detrimental impact to f lora and fauna is expected, 
with the potential exception of  shorebirds. Long-term 
or long-lasting impact on aquatic ecosystems 
inclusive of  microfauna and mesofauna such as 
invertebrates through the input of  sediments or 
nutrients into the ecosystem is unlikely. 

The proposed activity is unlikely to introduce weeds 
or pests to the area or contaminate the substrate 
within the subject site. 

The mitigation measures in Section 6.4.4.2 will 
minimise any potential impacts. 

10.Risk to the safety of  the 
environment Negligible/Positive The proposed activities would not increase the levels 

of  risks to the safety of  the environment that may 
occur in response to hazardous wastes, bushf ire, 
f lood, landslip or coastal hazard. The proposed 
works would reduce the impacts of  a f lood event. 

11.Reduction in the range of  
benef icial uses of  the 
environment 

Positive The subject site has a variety of  beach and ocean 
related recreational values. In general, the benef icial 
uses of  the area will not be impacted. However, sand 
nourishment would improve the useability by 
mitigating the foreshore and dune erosion.  
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In accordance with Section 
171(2) of the EP&A 

Regulation, Council has 
considered the following 

environmental factors: 

Assessment of 
impact 

Reasoning 

12.Pollution of  the 
environment Negligible There is the possibility of  degradation of  water 

quality f rom the proposed works, however with the 
implementation of  mitigation measures the impacts 
will be negligible. It is unlikely that the activity (with 
the implementation of  mitigation measures) would 
result in noise, or air pollution, spillages, dust, 
odours, vibration or radiation.  

The proposed activities are not expected to result in 
the oxidation of  acid sulfate soils and subsequent 
leaching back into the waterways.  

13.Environmental problems 
associated with the 
disposal of  waste 

Negligible The proposed activities would not result in the 
generation of  trackable waste, hazardous waste, 
liquid waste, or restricted solid waste as described in 
the POEO Act. 

14. Increased demands on 
resources (natural or 
otherwise) which are, or 
are likely to become, in 
short supply 

Negligible No natural or other resources that are, or are likely 
to become, in short supply will have increasing 
demands in response to the proposed activit ies. 

15.The cumulative 
environmental ef fect with 
other existing or likely 
future activities 

Negligible The site is not subject to any other activities except 
public recreational use. 

The works will not have a long-term detrimental 
ef fect on available options for future use of  the public 
land and any cumulative impacts of  the proposed 
activities will be negligible. 











https://www.environment.nsw.gov.au/topics/water/estuaries/estuaries-of-nsw/conjola-lake
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Figure 6-1 Beach Profiles 

Table 6-6 Maximum berm height for each profile (mAHD). Green shading indicates a higher berm level, whilst red 
shading indicates a lower berm level. 

Year P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 NSP 

30/03/1945  8.6 5.6 3.6 3.3 2.5 2.8 2.8 4.9 3.9 4.0 3.8 2.5 

1/04/1964 6.6 6.7 6.3 3.2 3.8 2.8 2.2 1.6 1.9 2.1 1.6 1.7 1.6 

28/06/1981 7.2 7.3 6.0 5.3 3.7 3.1 4.0 3.8 3.5 2.7 1.7 2.4 1.7 

14/05/1993 6.4 7.5 6.9 5.4 1.9 2.1 1.9 2.3 1.8 1.2 1.2 1.9 1.2 

1/03/1997 6.7 7.6 7.2 6.1 2.8 3.0 3.5 2.6 3.0 1.9 1.7 2.1 1.7 

27/11/2014 6.6 8.3 5.6 6.9 5.5 1.5 1.8 1.6 1.0 1.4 1.9 2.2 1.0 

20/11/2017 7.1 7.4 6.2 7.0 5.7 3.1 2.1 2.0 2.7 3.4 4.2 5.0 2.0 

15/09/2018 6.9 7.1 6.0 7.3 5.7 3.2 2.5 2.5 2.5 2.4 2.4 2.4 2.4 

16/07/2019 7.2 7.4 5.5 7.5 5.8 3.0 2.5 2.4 3.8 5.2 6.5 6.5 2.4 

19/06/2020 7.2 7.5 5.5 7.7 6.0 1.8 1.6 1.8 3.0 4.3 5.5 3.5 1.6 

5/12/2021 7.3 7.8 5.8 7.0 6.8 2.4 2.2 1.9 1.7 1.5 1.2 1.9 1.2 

10/10/2022 7.7 8.1 6.1 6.9 6.9 2.3 3.0 3.2 2.6 3.1 2.6 3.7 2.3 

28/10/2023 7.2 8.1 6.0 7.3 6.8 4.6 3.3 2.4 2.3 2.1 1.5 1.7 1.5 

16/11/2024 7.5 8.1 6.0 6.9 6.9 3.0 2.4 2.5 2.5 2.1 1.3 1.7 1.3 

Max 7.7 8.6 7.2 7.7 6.9 4.6 4.0 3.8 4.9 5.2 6.5 6.5 2.5 

P1 

P2 
P3 

P10 
P9 

P8 
P7 

P6 
P5 

P4 

P11 

P13

 
P12 

P14
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6.4.2 Terrestrial Flora 

There are multiple PCTs found in the assessment area including:  

PCT 3638 - South Coast Sands Bangalay Forest. This PCT is associated with Bangalay Sand Forest of  the 
Sydney Basin and Southeast Corner bioregions and the Kurnell Dune Forest in the Sutherland Shire and City 
of  Rockdale which are listed as Endangered under the NSW BC Act.  

PCT 3805 - Southern Sandplain Heath. This PCT has associations with the Eastern Suburbs Banksia Scrub 
in the Sydney Basin Bioregion which is listed as Critically Endangered under the NSW BC Act. It also has 
associations with the Eastern Suburbs Banksia Scrub of  the Sydney Region which is list ed as Critically 
Endangered under the federal EPBC Act. 

PCT 3922 - Sydney Coastal Sand Swamp Scrub. This PCT is associated with the Sydney Freshwater 
Wetlands in the Sydney Basin Bioregion which is listed as Endangered under the NSW BC Act.  

PCT 4097 - Samphire Saltmarsh. This PCT is associated with the Coastal Saltmarsh in the New South Wales 
North Coast, Sydney Basin and Southeast Corner Bioregions and the Shorebird Community occurring on the 
relict tidal delta sands at Taren Point which are both listed as Endangered under the NSW BC Act. This PCT 
is also associated with the Subtropical and Temperate Coastal Saltmarsh which is list ed as Vulnerable under 
the federal EPBC Act.  

PCT 4027 - Estuarine Swamp Oak-Mangrove Forest. This PCT is associated with Swamp Oak Floodplain 
Forest of  the New South Wales North Coast, Sydney Basin and Southeast Corner Bioregions which is listed 
as Endangered under the NSW BC Act. It also has associations with Coastal Swamp Oak (Casuarina glauca) 
Forest of  New South Wales and Southeast Queensland ecological community which is listed as Endangered  
under the federal EPBC Act. 

PCT 3788 - Coastal Foredune Wattle Scrub. This PCT is not associated with any TECs.  

PCT 3273 - South Coast Lowland Shrub-Grass Forest. This PCT is not associated with any TECs. 

PCT 3410 - Shoalhaven Lowland Wet Gully Forest. This PCT is not associated with any TECs. 

PCT 3654 - Shoalhaven Lowland Bloodwood Shrub Forest. This PCT is not associated with any TECs. 

The majority of  the vegetation found on site that is likely to be af fected by machinery used as part of  the 
proposed works were coastal groundcovers such as Spiny-headed Mat-rush (Lomandra longifolia), Coastal 
Spinifex (Spinifex sericeus) and Strand Sedge (Carex pumila). These species are very hardy and are not likely 
to suf fer long term impacts af ter being driven upon. Shrub layers nearby that may also be af fected by the 
proposed works include Coastal Wattle (Acacia sophorae), Tree Broom-heath (Monotoca elliptica) and Tea 
Tree (Leptospermum sp). There were a few canopy trees recorded f rom the carpark to the beach includ ing the 
Coastal Banksia (Banksia integrifolia subsp. integrifolia) and Swamp Oak (Casuarina glauca). These are 
unlikely to be af fected by the machinery movement that would be required for the works.  

A signif icant portion of  the species found on site were indicative species f rom the multiple PCTs mapped 
therefore it is dif ficult to differentiate PCT boundaries for accurate ground truthing. It would be safe to assume 
that the PCT mapping is correct f rom the type of  dominant species found on site.  

Native vegetation found on site was dominated by species such as Coastal Banksia, Coastal Wattle, Coastal 
Spinifex and Spiny-headed Mat-rush. Exotic species found include American Sea-rocket (Cakile endentula) 
and Bitou Bush (Chrysanthemoides monilifera subsp. rotundata). Bitou Bush was the only Weed of  National 
signif icance (WONS) found; however, it is unlikely to be spread by machinery used as part of  the proposed 
work, due to it being located within proximity of  the secondary access point and away f rom machinery access 
routes. Overall, site is in good condition with minimal weed incursion.  
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It is expected that the only vegetation to be af fected would be the coastal groundcovers which are generally 
hardy and likely to withstand being driven on by machinery. Nevertheless, care should still be taken to avoid 
the vegetated areas to minimise vegetation impact and the spread of  weeds as much as possible.  

A list of  species identif ied on site is presented in Table 6-9 Native Flora List and Table 6-10 Exotic Flora List. 
Vegetation likely to be af fected around the main access point and the secondary access point can be seen in  
Figure 6-4. A picture of  the Bitou Bush amongst acacias can be seen in Figure 6-5. 

Table 6-9 Native Flora List 

NATIVE SPECIES 

Scientif ic Name Common Name 

Canopy species 

Banksia integrifolia subsp. integrifolia Coast Banksia 

Casuarina glauca Swamp Oak, Guman (Cadigal) 

Eucalyptus botryoides Southern Mahogany, Bangalay 

Notelaea sp Mock-olive 

Midstorey species 

Acacia sophorae Coastal Wattle 

Correa alba White Correa 

Leptospermum sp. Tea Tree 

Monotoca elliptica Tree Broom-heath 

Myoporum sp Boobialla 

Climbers/Scramblers 

Cissus antarctica  Kangaroo Vine 

Groundcover species 

Atriplex sp Saltbush 

Carex pumila. Strand Sedge 

Carpobrotus glaucescens Pigface 

Dianella caerulea Blue Flax-lily 

Geranium solanderi Native Geranium 

Hydrocotyle sp.  Pennywort 

Juncus sp Rush 

Lomandra longifolia Spiny-headed Mat-rush 

Spinifex sericeus Coastal Spinifex 

Tetragonia tetragonioides NZ Spinach, Warrigal Greens 
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side of  the channel, however, this will vary year to year. Without a licence/permit to harm f rom DCCEEW, the 
200 m (f rom the temporary fence or a nest if  it is located outside the fence) and 50m (f rom any bird) buf fers 
need to be maintained the nesting bird can be relocated by a suitably qualif ied person. Council is to apply for 
a licence/permit to harm f rom DCCEEW for when works are likely to negatively impact  threatened fauna 
habitat.  

A full list of  the habitat or potential habitat with the nearest coordinates can be found in Table 6-12. Examples 
of  the protected shorebird nesting habitat found on site can be seen in Figure 6-7 and the close proximity of  
the channel to the fenced of f  zone can be seen in Figure 6-8. 

Table 6-12 Habitat and/or Potential Habitat List 

Habitat Form Coordinates 

Shorebird nesting zone 1-3 -35.269561, 150.505704 
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Figure 6-3 Threatened Species Map within Lake Conjola 
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If  birds are observed to f ly into the site in f ront of  the machinery area of  operation, then works should halt 
immediately to protect the species. Once the bird has f lown of f  on its own accord, then works are able to be 
continued.  

All heavy vehicle mechanical access would ideally drive on non-vegetated areas to get to the pilot channel 
site, but there under certain conditions it can be expected that the heavy machinery will need to drive over 
native grassland on the edge of  the bushland. These grasses were found to be mostly exotic species with a 
few native Lomandra sp which are likely to experience minimal long term impacts. Therefore, the biodiversity 
impacts f rom the heavy machinery are minimal. 

Works are usually conducted in times of  poor visibility during heavy rain or in the dark which can potentially 
lead to accidental fatalities for species or nests outside the protective fencing. However, it should also be noted 
that during times of  natural environmental disturbances such as f looding and strong winds, it can have natural 
impacts to the nesting shorebirds by rapid rises in coastal rivers or lagoons and windblown sand covering eggs 
and newly hatched chicks, forcing adults to abandon them anyway . 

A licence to harm will supersede mitigation measures in relation to shorebirds. The licence may not apply to 
other threatened fauna. 

Mechanical berm lowering impact /mitigation 

Wave conditions may af fect the duration of  the berm lowering, and sand accumulation could occur before the 
Lake opening is achieved. Therefore, it is important to plan berm lowering considering oceanic conditions and 
the expected timing for the trigger level being met (i.e. the day prior). Details on intervention trigger conditions 
for mechanical berm lowering are detailed in the draf t EMP. 

All heavy vehicle mechanical access would ideally drive on non-vegetated areas to get to the pilot channel 
site, however under certain conditions, it can be expected that the heavy machinery will need to drive over 
native grassland on the edge of  the bushland. These grasses were found to be mostly exotic species with a 
few native Lomandra sp which are likely to experience minimal long term impacts. Therefore, the biodiversity 
impacts f rom the heavy machinery are minimal. 

The intertidal feeding grounds are important for long distance migrants and the availability of  an adequate food 
supply is likely to be a critical factor in their ecology. Most wader species in estuaries congregate at high tide 
in specif ic roosting sites, such as sand bars, spits, and beaches. There are usually only a limited number of  
roosting sites for each estuary. Disturbance of  birds when they are attempting to rest at roost sites is energy -
consuming and is likely to have a deleterious ef fect on survival rates. Therefore, to mitigate this risk it is best 
to leave the shorebirds alone as much as reasonably practicable and only disturb the species as a last resort.  

The current Crown Land licence includes stipulations set by NSW National Parks and Wildlife Services 
(NPWS) regarding minimisation of  disturbance to both threatened and migratory shorebird habitat during their 
breeding season by the use of  buf fer areas (50m from nesting site April-September and 255m in October-
March). The October-March buf fer has been revised to 200m for this REF and renewed licence. A licence to 
harm threatened fauna, in case of  f lood events, has not been obtain at the time of  writing this  REF, meaning  
that the buf fers need to be maintained at all times. 

If  birds are observed to f ly into the site in f ront of  the machinery area of  operation, then works should halt 
immediately to protect the species. Once the bird has f lown of f  on it s own accord then works are able to be 
continued. It is expected this is unlikely due to the noise and vibration will keep the fauna species away until  
works have completed. 
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Maintenance of a dry-notch impact /mitigation  

Access for maintaining the dry notch would be f rom the north, via Cunjurong Point Boat Ramp or Manyana 
Beach. The location and the width of  the dry notch may vary based on local site conditions but must not impact 
adversely on threatened shorebirds. Council is considering a large dry notch area to work within,  to allow 
operation f lexibility and mitigate potential impacts on foraging and nesting shorebirds.  Ideally, heavy vehicles 
would drive on the intermittent rocky outcrop to gain access to the site.  

The current Crown Land licence includes stipulations set by NSW National Parks and Wildlife Services 
(NPWS) regarding minimisation of  disturbance to both threatened and migratory shorebird habitat during their 
breeding season by the use of  buf fer areas (50m from nesting site April-September and 255m in October-
March). The October-March buf fer has been revised to 200m for this REF and renewed licence.  A licence to 
harm threatened fauna, in case of  f lood events, has not been obtain at the time of  writing this  REF, meaning  
that the buf fers need to be maintained at all times. The intertidal feeding grounds are important for long 
distance migrants and the availability of  an adequate food supply is likely to be a critical factor in their ecology. 
Most wader species in estuaries congregate at high tide in specif ic roosting sites, such as sand bars, spits, 
and beaches. There are usually only a limited number of  roosting sites for each estuary. Disturbance of  birds 
when they are attempting to rest at roost sites is energy-consuming and is likely to have a deleterious ef fect 
on survival rates. Therefore, to mitigate this risk it is best to not disturb the shorebirds as much as reasonably 
practicable and only disturb the species as a last resort.  

In line with NPWS response to consultation regarding shorebird habitat protection, dry notch maintenance  
carried out in line with the Crown Land licence buf fer areas (50m from any bird outside nesting season) will  
suitably minimise impacts on shorebirds. Dry notch maintenance should be scheduled for August or September  
to remove any buildup prior to the commencement of  the shorebird nesting season. Sand removal work, 
including dry notch maintenance, should avoid all vegetated areas (not including individual plants) to minimise 
disturbance of  shorebird nesting habitat. This includes dune grasses, shrubs and other foreshore vegetation. 
A buf fer of 20m around the vegetation should also be lef t untouched by the sand removal  works to not disturb 
the edge of  the vegetation, causing it to retreat and impacting on available habitat for fauna, including 
shorebirds. If  birds are observed to f ly into the site in f ront of  the machinery area of  operation, then works 
should halt immediately to protect the species. Once the bird has f lown of f  on it s own accord then works are 
able to be continued. It is expected this is unlikely due to the noise and vibration will keep the fauna species 
away until works have completed. 

A licence to harm will supersede the mitigation measure in relation to shorebird. The licence may not  apply to 
other threatened fauna. 

Disposal of excavated & dredged sand impact mitigation 

The dredged/excavated sand will be relocated to another place on site. Prior to works occurring, consultation 
with NPWS should be undertaken to choose the disposal location on either the north or south side to avoid 
potential impacts to threatened shorebird species such as Little Terns and Hooded Plovers that prefer to nest 
in low lying sands spit areas. All operators of  plant and vehicles and all personnel on site shall be briefed on 
relevant actions to reduce environmental impacts and include information on threatened shorebirds birds that 
are known to be onsite, that may arrive on site, and how to alert a supervisor should a threatened bird be 
sighted.  

Sand spoil mounds should be inspected for beach-nesting bird nests, with a focus on little terns, as they have 
been known to occupy sand spoil mounds. If  any detection of  nests is made, spoil movement and  placement 
may require the alternate northern bank access way which has historically been f ree of  nesting shorebirds, but 
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an assessment by a DECCEEW or council Biodiversity Of f icer will still be required to conduct to ensure tha t 
no threatened birds are within this zone either. 

 

Figure 6-4 Plant community type within Lake Conjola 

 

Figure 6-5 Bitou Bush WONS weed amongst acacias 
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Figure 6-6 Sooty Oystercatcher observed on site 

 

Figure 6-7 Example of a smaller fenced off nesting zone with ideal cover for the baby chicks 
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Impacts on biodiversity  

If yes detail impact: 

There are areas mapped as biodiversity values within the site area but not within the proposed works. 

There is a known migratory shorebird nesting zone in close proximity to the area proposed for entrance 
management works. However, this will vary in location year-to-year. Additionally, breeding season occurs 
during October-March, which means that these shorebirds will not always be present. The majority of  the 
machinery works will occur on the northern spit zone of  the pilot channel away f rom the protected zones.   
The current Crown Land licence includes stipulations set by NSW National Parks and Wildlife Services 
(NPWS) regarding minimisation of  disturbance to both threatened and migratory shorebird habitat during 
their breeding season by the use of  buf fer areas (50m from nesting site April-September and 255m in 
October-March). The October-March buf fer has been revised to 200m for this REF and renewed licence. A 
licence to harm threatened fauna, in case of  f lood events, has not been obtained at the time of  writing this 
REF, meaning that the buf fers need to be maintained at all times. It should be noted that the nesting sites 
for one year would be dif ferent to the next; therefore, a survey of  the nesting sites will need to reoccur at 
the beginning of  each nesting season to minimise the accidental breach of  unmarked nests hidden in the 
area.  
There was one WONS weed sighted in the form of  Bitou Bush amongst some native acacias. This WONS 
species was found outside the main works zone. 

Sensitive receiving environments are within the immediate vicinity of  the project area. A survey of  seagrass 
beds was undertaken on 20 March 2020. The survey found that there were no seagrass beds in the 
proposed location of  the dredging activities. Similarly, there were no beds in the proposed disposal areas. 
The closest seagrass beds are within the channel either side of  the Cunjurong Point Boat Ramp which are 
not expected to be impacted. 

Mitigation Measures 

Table 6-14 Mitigation measures associated with biodiversity 

Type of 
Impact 

Mitigation Measure Timing 

Flora and 
fauna - 
general  

As part of  the site induction process, provide all site personnel with 
information on the biodiversity values of  the study area, including 
threatened species, Tree Protection Zones (TPZs), no-go areas and 
responsibilities under relevant environmental legislation. 

Pre-activity 

If  possible, all existing trees should be retained.   Pre- activity 

If  any protected fauna is detected in the vicinity of  the works or 
machinery access/egress, works and/or machinery movement will 
stop immediately and not resume until the animal(s) has vacated the 
site of  its own accord. In the event that a nest or nesting birds are 
detected, works will cease, and mitigation measures will be adapted 
in consultation with the NPWS Shorebird Recovery Coordinator, to 
minimise risk of  disturbance to the birds and ensure their protection. 
A licence to harm will supersede the mitigation measure in relation 
to shorebird. The licence may not apply to other threatened fauna. 

Pre-activity 

Conf ine vehicle movements and avoid movement on undisturbed 
areas. Avoid storing or parking equipment and materials on 
vegetation or under or close to trees. 

During activity 

At completion of  works, block of f  and rehabilitate/revegetate any 
potential access tracks or marks f rom stockpiles of site compounds 
made during the works. 

Post activity 
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Type of 
Impact 

Mitigation Measure Timing 

Clearing of 
vegetation: 
pre-clearing 

All vegetation to be retained is to be clearly marked out to ensure 
that no vegetation clearing is taking place within those areas. 

During activity 

If  any damage occurs to vegetation outside of  the boundaries of  the 
work site as a result of  the implementation of  the proposal, the 
Project Manager will be notif ied and will establish strategies for 
mitigation of  impacts and site restoration. 

During activity 

Loss of 
threatened 
species and 
their 
habitats 

Minimise removal of  native vegetation and disturbance of  fauna 
habitat. 

During activity 

If  any protected fauna are detected in the vicinity of  the works or 
machinery access/egress, works and/or machinery movement will 
stop immediately and not resume until the animal(s) has vacated the 
site of  its own accord. In the event that a nest or nesting birds are 
detected, works will cease and mitigation measures will be adapted 
in consultation with the NPWS Shorebird Recovery Coordinator, to 
minimise risk of  disturbance to the birds and ensure their protection. 
A licence to harm will supersede the mitigation measure in relation 
to shorebird. The licence may not apply to other threatened fauna. 

Pre- activity 

Works are not to create a barrier to fauna movement During activity 

The extent of  use of  the site by endangered shorebirds is variable 
year to year based on environmental conditions. Consultation with 
NPWS should be undertaken prior to accessing the site to minimise 
issues with entrance management works. 
Council is to establish exclusion zones and buf fer areas in 
consultation with NPWS. 

During activity 

 A suitably qualif ied shorebird expert can attend and supervise the 
survey works and provide advice and exclusion zones. 
A DCCEEW or other approved suitably qualif ied person shall 
undertake preclearance surveys for fauna presence prior to works 
commencing each day and prior to machinery access and egress 
f rom site.  

Pre-activity 

Aquatic 
habitats and 
Riparian 
zones 

Minimise sediment disturbance, erosion and runof f  to minimise 
impact on the littoral rainforest located near the entrance. and 
aquatic habitats. 

During activity 

Works should, where possible, be carried out in periods of  low 
rainfall to minimise impacts on threatened aquatic species and TECs 
on or downstream of  the site.  

Pre activity 

Harm of  marine vegetation f rom these works should be avoided. 
Should this be required, then it will need to be minimised, and the 
works will trigger a permit to harm marine vegetation under s.205 of  
the FM Act.  

During activity 

A visual inspection of  the waterway (ocean and lake in the vicinity of  
the opening) for dead or distressed f ish (including f ish gasping at the 
water surface) shall be undertaken periodically whilst the lake is 
opened. 

As required 
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7 DETERMINATION AND RECOMMENDATIONS 

7.1 Summary of Findings 

The REF has been prepared in accordance with all the relevant legislative requirements and regulations. The 
REF has ensured that Council has examined and considered to the fullest extent possible, all matters that 
have the potential to af fect or are likely to af fect the existing environment as a result of  the project.  

The extent, duration and depth of  f looding at Lake Conjola can be related to the entrance condition, with a 
closed condition resulting in increasing nuisance f looding. Dry notch maintenance, mechanical berm lowering 
and pilot channel excavation are the preferred strategies of  the Lake Conjola EMP to manage and mitigate 
this f lood risk for the low-lying communities surrounding Lake Conjola. These works have been demonstrated 
to positively impact f lood behaviour and f lood duration and will not adversely af fec t f lood risk. 

Surface water will be impacted by the entrance management works and resultant entrance openings. The 
entrance opening may cause a local and temporary increase in tidal exchange with the ocean. However,  
entrance opening is a f requent and natural process, with the trigger levels within the natural breakout range.  
The pilot channel excavation will not result in surface water impacts outside of  what is naturally occurring .   

Analysis of  the performance of  mechanical openings carried out over recent years by Council and the results 
of  numerical modelling carried out as part of  development of  the CMP, have shown the benef it of  opening the 
lake at water levels as high as practicable. The proposed trigger water levels were also informed by the lowest 
habitable f loor level of  1.79 m AHD determined f rom the Shoalhaven LGA Floor Level Survey for Flood 
Planning (2024) and the lowest level for evacuation along Lake Conjola Entrance Rd o f  approximately 1.2 
mAHD (Draf t EMP, 2025). Intervention trigger conditions for entrance opening and the decision f low chart for 
entrance management is shown in Figure 1-4. The proposed works will allow Council to control the timing and 
location of  an opening to mitigate any adverse impacts. 

Groundwater will not be impacted by dry notch or pilot channel excavation or sand nourishment activities. The 
excavation will typically not be greater than 1 m in depth and will not reach groundwater or aquifers.  

There are areas mapped as Biodiversity Values within the site area, but not within the proposed works. There 
is a small patch of  mapped BV adjoining Ottawa street which is located slightly northeast of f  the York Street  
boat ramp. The patch is located approximately 290 m f rom the entrance canal in which the works will operate 
but will not be af fected due to being in the dense bushland away f rom the machinery access point.  Another 
small patch can be seen northeast of f  Chinamans Island which is approximately 1.2 km f rom and is also not 
to be impacted the entrance canal. Both of  these BV patches have been classif ied as having Biodiversity 
Values under the Coastal Management Act- Littoral Rainforest. 

Additionally, wetland communities, such as PCT 4097- Samphire Saltmarsh, require periodic inundation to 
function. The proposed works would alter the f requency and duration of  inundation but will maintain the natural 
ICOLL properties of  the site, therefore maintaining the range of  current benef icial uses such as periodic 
inundation. The entrance management works will only occur only when the trigger levels have been met and 
will be benef icial to the natural environment by following sustainable engineering techniques such as the reuse 
of  excavated and dredged sand to create a more resilient coastal area. 

The current Crown Land licence includes stipulations set by NSW National Parks and Wildlife Services 
(NPWS) regarding minimisation of  disturbance to both threatened and migratory shorebird habitat during their 
breeding season by the use of  buf fer areas (50m from nesting site April-September and 255m in October-
March). The October-March buf fer has been revised to 200m for this REF and renewed licence. A licence to 
harm threatened fauna, in case of  f lood events, has not been obtain at the time of  writing this REF, meaning  
that the buf fers need to be maintained at all times.  
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APPENDIX A 
SITE PHOTOS 



SITE PHOTOS 

 

The Lake Conjola entrance view from Cunjurong Point boat ramp (north of entrance) 

 



 

Migratory shorebirds nest (photo taken from Cunjurong Point boat ramp) 



 

Close-up of the shorebirds nest 

 



 

Vegetation from the main access point of Conjurong Point boat ramp 



 

The Lake Conjola open entrance 



 

Low lying residential areas to the south of the entrance 



 

Vegetation upstream north of the entrance 
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