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4 Short term closed entrance management 

4.1 The need for short term closed entrance management 

When Narrabeen Lagoon entrance is closed, significant flooding of the adjacent low-lying floodplain can 

and does occur due to: 

 

• heavy rain; 

• elevated ocean levels in severe storms as a result of astronomical tide; 

• storm surge and wave setup; and/or, 

• a combination of these factors. 

 

This flooding has the potential to cause major damage to properties surrounding the lagoon foreshore. 

 

Removal of the sand at the blocked entrance allows the lagoon to drain to the ocean (depending on 

oceanic conditions), thereby reducing risk to properties from flooding due to rainfall. To reduce the impact 

of flood events in the short-term, the blocked entrance can be broken out using excavators as an 

emergency measure, subject to certain trigger conditions being satisfied. This is referred to as mechanical 

opening (refer Figure 4-1). 

 

The main objective of mechanically opening the lagoon entrance is to reduce lagoon water levels and 

prevent flooding of properties in the event lagoon water levels are elevated and moderate to heavy rainfall 

is forecast. 

 

As mentioned previously, during large storm events, short-term strategies alone will not be able to 

completely mitigate flood inundation. The reason for this is when catchment flooding occurs in 

combination with elevated ocean levels or when elevated ocean levels alone present a flood risk, 

mechanical opening of the lagoon entrance would not reduce the severity of foreshore flooding. 

 

While it is important to consider how management strategies can be improved individually, it should also 

be considered that the implementation of medium and long term entrance management strategies will 

have implications in the short-term as well. 

4.2 Review of current mechanical opening practices 

The existing short term management strategy employed by Council is to mechanically open the lagoon by 

creating an emergency breakout of the entrance when certain trigger conditions are met. The current 

procedures from Council’s OMS are summarised in Table 4-1. 

 

As the entrance berm is scoured away due to outflows resulting from the water level in the lagoon being 

higher than the ocean level (as discussed below), the lagoon water level lowers and the flood risk is 

reduced in the short term. However, the success of mechanical opening is dependent on various 

conditions being met including appropriate levels for lagoon water, entrance berm and ocean water as well 

as the prevailing tide and wave conditions (refer Section 4.2.1, Table 4-1). 

 

Mechanical openings are carried out most frequently when the entrance is closed and the lagoon water 

level is predicted to reach or has reached trigger levels of 1.0m to 1.3 m AHD (refer Table 4-1). When 

water levels exceed 1.3 m AHD, the rising water levels begin to encroach on Wimbledon Avenue, Lagoon 

Street, and the eastern foreshores of the eastern channel (Manly Hydraulics Laboratory, 1989). At a 

lagoon water level of 1.0 m AHD a small number of properties begin to be affected (e.g. ponding across 
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driveways in Malcolm Street, Narrabeen) and parts of the Narrabeen Lagoon Multi-Use Trail are impacted. 

At a lagoon water level of 1.3 m AHD, flooding starts extending over the Mactier Street roundabout and it 

is considered to be an unacceptable nuisance at a higher water level than this. This leads Council to 

opening the entrance to alleviate flooding, usually earlier than 1.3 m AHD to ensure flooding doesn’t 

occur. Trigger levels were assessed in the Narrabeen Lagoon Floodplain Risk Management Study, as 

discussed in Section 2.4.3. 

 

The mechanical opening usually involves an excavator digging a ‘pilot’ channel between the lagoon and 

the ocean. The pilot channel is occasionally dug a day or two in advance, particularly if the channel needs 

to be quite long. In such cases, a ‘plug’ is left at each end of the channel, to maintain the channel until the 

optimum timing is reached for release of lagoon waters. It is then a simple matter to ‘pop’ the channel to 

start the outflow and scouring action. An example of an entrance pilot channel being excavated at 

Narrabeen Lagoon is shown in Figure 4-1. This is a similar practice to that employed at Manly Lagoon 

when input from rainfall exceeds the capacity of the low flow pipes to drain the lagoon. Note that in short 

term mechanical openings, particularly in emergency situations, it is intended for the outflow to scour the 

initial mechanically created pilot channel, widening and deepening it, in an attempt to ensure that it stays 

open for a longer period. 

 

As discussed in further detail in Section 5.1, due to low-lying public infrastructure and private property 

ICOLLS in NSW are typically opened at a lower levels than their natural breakout range. Often when an 

ICOLL breaks out naturally, the higher level of water in the lagoon creates an outflow with enough force to 

scour the sand to widen and deepen the channel, ensuring that future tides and wave action do not 

immediately deposit enough sand straight back into the entrance to close it. While still lower than natural 

levels, Council has set the trigger level for mechanical opening at 1.0-1.3 m AHD (supported by 

experience and expert advice) to ensure that there is a sufficient water level difference, or hydraulic 

gradient, within the lagoon to overcome ocean tides, scour out a breakout channel and successfully 

reduce lagoon water levels. If done at a water level lower than 1.0m AHD, Council has experienced that 

the outflow will not create enough scour at the entrance, resulting in the deposition of sand by wave action 

that infills the entrance shortly after (within the range of days to weeks) (Cardno, 2019). This poses risks 

for current and future flood events and affects the overall efficiency of the mechanical opening. As part of 

this project the potential to mechanically open the entrance at lower levels with numerical breakout 

modelling has been investigated, the results of which are detailed in Section 4.4.1. 

 

It is also noted that, if possible, the entrance of a lagoon should not be broken out during king tides or 

large spring tides as the water level in the ocean can be higher than the lagoon water level resulting in the 

movement of sand back into the entrance channel before a stable outflow is established (Coffs Harbour 

City Council, 2018). However, it is acknowledged that this is not always possible during severe weather 

events (e.g. East Coast Low) when flooding within the lagoon can coincide with heavy swell and elevated 

ocean water levels associated with coastal storms (i.e. storm surge and wave setup). 

 

The volume of sand held in the entrance shoals can also have an adverse impact on the effectiveness of a 

mechanical opening. If an extensive volume of sand exists in shoals located upstream of the artificially 

created breakout channel, this constricts the outflow and slows the rate at which the water level lowers in 

the lagoon. This can result in early closure, particularly if the entrance is opened when the lagoon water 

level is below the trigger levels. 
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Figure 4-1: Pilot channel excavation, September 2018 

4.2.1 Trigger Conditions 

The Lagoon Entrance Management Operation Management Standard (OMS 455) identifies several trigger 

condition scenarios that initiate an emergency response from Council, based upon the water level within 

the lagoon and forecast rain. When these triggers are reached Council conducts an emergency breakout 

of the blocked entrance as shown in Figure 4-1. The exact timing of the breakout also takes into 

consideration factors such as the tide and wave conditions. Openings are not usually undertaken at lower 

water levels as they are not as efficient and do not result in considerable reductions in peak flood levels, 

as investigated in Section 4.4.1. 

 

A summary of the OMS procedures and actions to be taken for the mechanical opening and monitoring of 

Narrabeen Lagoon based on trigger water levels and other conditions is provided in Table 4-1. 
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Table 4-1: Narrabeen Lagoon procedures for mechanical openings 

Trigger Water Levels Trigger Conditions Desirable Conditions Actions Required 

≤1.0 m AHD 
Rising water levels and 

a closed entrance 
 

• Notify contacts 

opening is likely in 

next 24-72hrs 

• Monitor foreshore 

inundation 

• Monitor existing 

and forecast rain 

and rate of rise of 

water levels 

Scenario 1  • Falling tide 

• Low wave heights 

• Low ocean water 

levels (i.e. storm 

surge is minimal) 

• Large ocean tidal 

range (>1.0m) 

• Entrance plug is 

narrow (~80m or 

less) 

• These conditions 

are essential for 

Scenario 1 to 

ensure a 

successful opening 

• Decision to 

mechanically open 

lagoon is made and 

notifications sent 

• Plant and staff 

mobilised to site 

• Install warning 

signs and cordon 

off area 

• Excavate breakout 

channel 

• Close beach to 

public for 24 hours 

1.0 – 1.3 m AHD 

Lagoon has been 

closed for an extended 

period of time (months) 

Potential damage to 

foreshore vegetation 

and inundation of 

foreshore reserves 

Scenario 2  

≥1.3 m AHD 
Rain has fallen and / or 

rain is forecast 

 

With consideration for the review of ICOLL management up and down the NSW coast, presented in 

Section 3, the current management practices for Narrabeen Lagoon can be considered in-step with those 

for ICOLLs located in similar catchments, namely other heavily urbanised, flood prone catchments. The 

implementation of short term management procedures, for the purpose of flood mitigation, that involve 

mechanical opening of the Lagoon entrance at water levels that are lower than those that would breakout 

the entrance naturally, is considered comparable to current industry practices. 

4.3 Review of emergency response for flood event 

In the event that flooding is predicted to have risks to life and property, a coordinated multi-agency 

emergency response may be required. 

Under the state and local Emergency Management Plan, the NSW SES is the appointed combat agency 

for storm and flood. In large events, Council supports the NSW SES and emergency services through the 

activation of the Local Emergency Management Officer (LEMO) and establishes an Incident Management 

Team (IMT). The LEMO and Council’s IMT provide assistance to the NSW SES by providing resources 

including plant and equipment, in addition to the provision of intelligence such as the predicted height, 

timing and extent of flooding. 

The decision to issue an evacuation warning or order is determined by the NSW SES. Other emergency 

services and supporting agencies, such as Council, assist in the execution of the order by facilitating 
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activities such as door knocking, provision of transport for evacuees, activating evacuation centres and the 

like. 

There is usually limited time in which evacuations can be conducted because the flooding that occurs at 

Narrabeen Lagoon can usually be characterised as flash flooding, meaning the rise in the lagoon’s water 

level is relatively fast in response to catchment rainfall and significant water level increases can occur in 

only a few hours (BMT WBM, 2013). The duration of flooding is relatively short, generally draining to the 

sea within a matter of hours once rainfall intensity and tidal water levels reduce. As such, there is potential 

for flooding to occur overnight when people are asleep and not aware of evacuation orders. This has key 

implications for how flooding is managed for Narrabeen Lagoon as a mechanical opening requires 

excavators to be mobilised and brought to site, then a channel needs to be dug, and subsequently it takes 

some time for water levels to drop, the rate of which is heavily influenced by the prevailing conditions. 

 

The predisposition for flash flooding and response time for mechanical openings has implications for flood 

warning and emergency response. To ensure access roads are used before inundation occurs, flood 

emergency response must be swift. Pre-emptive warnings are occasionally given to residents if a flood is 

predicted in order to enable the community to prepare and ensure that if evacuation is needed it will be 

effective. Communication about evacuation includes text messages to the public within the target area. 

 

Council uses a comprehensive flood forecasting system to inform decision making for emergency 

response. A series of different water level and rainfall gauges are located throughout the catchment and 

managed by MHL. The gauges record data at 15 minute intervals and send the data via telemetry to a 

central database. When the water level in the lagoon reaches certain predetermined levels, Council staff 

receive automated SMS alerts. The collected gauge data are also available to the public on MHL’s 

website. 

 

Flood prediction in ICOLLs is complicated by the highly variable downstream conditions related to tidal 

behaviour, berm height, entrance dynamics and morphology, and ocean waves. Since 2017, Council has 

been using Manly Hydraulics Lab’s (MHL) bespoke Flood Information Tool (MHLFIT), which integrates 

these considerations while incorporating near real-time gauge data, Bureau of Meteorology (BoM) rainfall 

forecasts, tide and antecedent moisture content into its automated predictions of lagoon level for up to 

three days into the future. The predicted levels are approximate, but with a run of the model taking less 

than 30 seconds, rapid sensitivity and scenario testing can be completed swiftly. Council also uses 

information derived from the Narrabeen Lagoon Flood Study TUFLOW Model (BMT, 2013) and the 

Northern Beaches Council LGA 3Di Model (RHDHV, 2018).  

 

In smaller events also, Council uses the MHLFIT software to predict lagoon water levels and uses this 

information to assist in developing a suitable response, including deciding if/when the lagoon should be 

opened. 

 

In addition to assisting the SES, Council provides information to the community about flood events and 

actions related to the opening of the lagoon through its website (refer Figure 4-2) and social media. For 

example, Council issued Facebook notifications are shown in Figure 4-3 below. 
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Figure 4-2: Examples of entrance management notifications on Council’s website 
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Figure 4-3: Examples of entrance management Facebook notifications 

4.4 Options for improving processes 

Upon review of the existing short term management strategies at Narrabeen Lagoon and other ICOLLs 

across the State, several opportunities for improvement and innovation of short term practices have been 

identified, being: 

 

• trigger condition flexibility; 

• pilot channel design; 

• expanding entrance breakout data collection; and, 

• remote sensing and automation. 

 

Each option is outlined further in the subsequent sections. 

4.4.1 Trigger condition flexibility 

Currently, the trigger water levels for mechanical breakout are set at 1.0-1.3 m AHD, as outlined in OMS-

455 (Warringah Council, 2013), which provides further detail on scenarios that initiate mechanical opening 

procedures. This report considered if lower trigger water levels could be adopted in certain conditions to 

better account for the range of dynamic conditions that may be encountered. 

 

At a lagoon level of 1.1-1.2 m AHD, many local residents want Council to open the lagoon, due to 

concerns about potential flooding if it rains. Some sections of the community call for the lagoon entrance 

to be opened at a level even lower than 1.0 m AHD, generally when the lagoon has already been closed 

for a while and they are concerned about water quality. 
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As discussed previously, Council has adopted the current trigger conditions in order to provide the best 

possible outcome for a successful entrance breakout that considers several factors, such as: existing 

water levels, predicted rainfall, tides, entrance berm condition and wave conditions. This does, however, 

limit the ability of Council to open the lagoon outside of the parameters set in OMS-455 (Warringah 

Council, 2013). 

 

It was considered if the Lagoon opening procedures could be updated a more flexible, or broader, set of 

trigger conditions, such as a decision tree style format, could be adopted. An example decision tree style 

format is provided below (refer Figure 4-7). To assess this option, numerical modelling of various 

breakout scenarios was undertaken for a variety of conditions. These included the lagoon water level at 

the time of mechanical opening, breakout channel excavation level, tidal phasing, and wave setup. 

Detailed information on the parameters and outcomes of the modelling is provided in Appendix C. 

 

Numerical modelling of the various scenarios indicates that mechanical opening at an initial water level of 

1.3m AHD is the most effective and rapid method to reduce lagoon water levels for flood mitigation 

purposes. This trigger level also corresponds to the initiation of nuisance flooding over the Mactier Street / 

The Esplanade roundabout. Flooding is considered to be an unacceptable nuisance at a higher water 

level than this 1.3m AHD trigger level. The historical experience of Council is that initiation of breakouts 

shortly after high tide is the best practice at Narrabeen Lagoon. 

 

The modelling results showed that mechanical opening at lower initial water levels of 1.0m AHD and 

0.8m AHD may be possible, however this results in a much slower build-up of breakout channel discharge 

which results in a narrower and shallower scour channel and thus the rate at which the water level in the 

lagoon falls is reduced. In addition, the narrower and shallower scour channel is more susceptible to 

infilling during this period by sand mobilised by wave action. This quicker infill time means there is a higher 

chance of a shorter period before another mechanical opening is needed, therefore reducing the overall 

efficiency of the mechanical opening program. Even though mechanical opening at lagoon water levels of 

0.8-1.0 m AHD may be possible, this should only be considered in extenuating circumstances, e.g. 

catastrophic rainfall forecasts or a devastating pollution/environmental incident event. This action must 

also be aligned with favourable conditions and when the timing of achieving lowered lagoon water levels 

or the length of time before the entrance closes again are not critical (i.e. it would be ineffective if the 

entrance was to close again before the peak flooding has occurred). If this action is undertaken Council 

should fully document the activity. 

 

Council has previously confirmed in practice that lower trigger levels of 0.6 m AHD are ineffective for 

entrance breakouts.  

 

In addition to the trigger water level, the modelling indicated that the depth of excavation (bed level) 

achieved in the pilot channel has an impact on the initiation of breakout scour processes, particularly for 

the lower water level of 0.8m AHD. This has also been demonstrated in practice with a recent mechanical 

opening at a water level of 1.1m AHD between 4-6 June 2021 when the entrance had considerable 

shoaling (refer Figure 4-4). The pilot channel was excavated at a relatively shallow bed level to initiate 

water outflow, however the weak outflow was not sufficient to initiate scour within the channel and the 

breakout channel subsequently closed during a moderate high tide and low wave conditions. Following 

this, a mechanical re-opening of the breakout channel by Council two days later on the 8 June 2021 was 

undertaken at mid tide falling (refer Figure 4-5 and Figure 4-6). This was successful due to a deeper 

excavation level being achieved that extended further into the lagoon across the flood tide shoal and a 

broadening of the excavation at the entry point for lagoon waters. As such, it is recommended that 

mechanical opening at lower lagoon water levels is carried out with the breakout channel excavated as 
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deep as may be practicable and wider at the upstream entry point from the lagoon so as to initiate the 

breakout with a stronger lagoon outflow that is able to start scouring the breakout channel quicker. 

 

    

Figure 4-4: 4 June 2021 mechanical opening (photos taken at 10am low tide) 

 

    

Figure 4-5: 8 June 2021 mechanical re-opening (photos taken at 5pm, 2hrs before high tide) 

 

    

Figure 4-6: 10 June 2021 mechanical re-opening (photos taken at 4.30pm, mid tide rising) 

 

With consideration of the above modelling outcomes, it is suggested that if Council undertakes mechanical 

openings at lagoon levels lower than 1.3 m AHD, when conditions are favourable and breakout is 
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considered to be necessary, the lagoon and ocean conditions should be carefully documented and the 

outcomes monitored and reported (refer Section 4.4.3). 

 

 

Figure 4-7: Example decision tree for mechanical opening of closed entrance at Narrabeen Lagoon 

 

Ultimately, it is envisioned that a more flexible set of trigger conditions provide good decision making 

guidance when considering whether or not to undertake mechanical openings in any extenuating 

scenarios which may be encountered. This would allow Council to confidently refer other parties to the 

procedures that are being adhered to when assessing the need for mechanical breakout of the entrance. 

 

This decision tree could be published online for the public to view, should Council desire, and the current 

scenario indicated and updated so that concerned members of the public can view the conditions and 

decision pathway required to initiate a mechanical opening. 

 

Moreover it is recommended that the trigger levels (1.0 - 1.3 m AHD currently) and emergency procedures 

are re-assessed within the medium to long term due to sea level rise associated with climate change, as 

the water level at which an effective breakout can occur will be increased (to ensure there is still an 

adequate water level difference when the ocean level is higher) whilst the level at which properties 

become inundated will remain the same. 

4.4.2 Pilot channel design 

When the lagoon is to be mechanically opened, an excavator enters the beach via Birdwood Park and 

travels out to the entrance where a pilot channel is excavated. The location of the pilot channel is 

determined by visually lining up the ‘second light pole’ (which is the second light from the Swimming 

Association building at North Narrabeen beach) with the outer most tip of Long Reef (refer Figure 4-8). It 

is well documented that Collaroy-Narrabeen Beach experiences a cycle of beach rotation every ~10 years 
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where there is either a net material transport to the northern end of the beach or to the or southern end of 

the beach. This results in varying beach widths depending on the stage of the cycle (refer Figure 2-9). 

However, it is noted that the channel alignment is currently fixed in the operating procedure, and therefore 

does not change to reflect the prevailing beach rotation state. 

 

The length of the pilot channel, and therefore amount of sand required to be excavated to achieve the 

prescribed alignment, can vary significantly depending on whether the beach is rotated/rotating clockwise 

or anti-clockwise. It is therefore considered that flexibility with respect to both the angle of the pilot channel 

angle as well as the location should be incorporated into the emergency management procedures. This 

would allow the pilot channel to be excavated in a position that works more effectively with the natural 

configuration of the entrance shoals and beach berm at the time of mechanical opening. This is of 

particular importance during an emergency opening when timely excavation of the pilot channel is 

required. 

 

Figure 4-9 shows the surveyed entrance bedrock levels in 1976 and plots of the natural tidal channel 

centreline alignments obtained from review of various Google Earth aerial photographs between 2007 and 

2017. Figure 4-10 shows an approximate overlay of the natural tidal channel centreline alignments onto 

the 2015 rock surface contour survey. These figures indicate that the natural tidal channel alignment 

generally follows a SSE orientation and runs through the area of deepest bedrock levels. The natural tidal 

channel is generally located away from the shallow bedrock area adjacent to the footpath, the Swimming 

Association building and the ocean pool (visible on the June 2010 image in Figure 2-9). It is thought that if 

the artificial pilot channel followed this general natural alignment corridor to mimic the natural system in a 

‘working with nature’ approach this may maximise the available scour depth above bedrock. It is noted 

that the natural tidal channel centreline alignments shown in Figure 4-9 and Figure 4-10 are generally 

very consistent with the location that Council currently excavates for the pilot channel based on the 

guidelines in the OMS. The completion of a geophysical survey to accurately determine the bedrock level 

contours over the entrance area would be useful to define the best location for the pilot channel to 

maximise the depth of scour. The pilot channel should not be excavated over the northern entrance area 

where shallow bedrock and a rock shelf exists adjacent to the footpath. 
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Figure 4-8: Pilot channel alignment in current operating procedure 

 

Figure 4-9: Bedrock spot heights from 1976 survey and natural tidal channel alignments 
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Figure 4-10: Rock surface contours from 2015 survey and natural tidal channel alignments 

 

In addition to following the natural alignment of the tidal channel and lowest bedrock corridor, the extent 

and position of the ‘sand tongue’ formed by extension of the flood tide shoal into the lagoon can also 

influence the location of the breakout channel. Ideally, the pilot channel would be positioned parallel to 

and northward of the sand tongue to create the shortest possible channel length and enable linkage with 

deeper water in the natural flood tide channel running adjacent to the northern seawall.  

 

It should be noted that excavation through the ‘sand tongue’ to shortcut the flow path of lagoon waters 

around the bend is not recommended. Maintaining the alignment of the dominant flood tide channel 

adjacent to the northern seawall is preferred in order to mimic the natural system, minimise excavation 

effort, and to avoid to potential risk of lagoon outflow scouring and undermining the landward side of 

Birdwood Park Dune resulting in loss of established vegetation and dune area. 

 

As discussed in Section 4.4.1, widening of the pilot channel entry point for lagoon waters, extension of the 

pilot channel across shallow flood tide shoal areas, and excavation as deep as may be practicable is also 

recommended. A typical pilot channel excavation width of around 2m is recommended to be achieved. 

Mounds of excavated sand should be scraped away from the edges of the pilot channel to facilitate the 

breakout process, particularly if opening at a lower lagoon water level. These general recommendations 

are depicted schematically in Figure 4-11. 
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Figure 4-11: Pilot channel recommended arrangement 

 

The option to maintain a complete or partial pilot channel across North Narrabeen Beach to create a 

(semi) permanent tidal exchange between the lagoon and the ocean or at a minimum lowering the natural 

breakout water level range by maintaining a lower berm height has been considered. This would be similar 

to what is done at Queenscliff Beach for Manly Lagoon (refer Figure 4-12) and the most efficient way to 

maintain such a channel may require that an excavator is stored onsite for immediate and regular use, as 

is the case at Manly Lagoon. This arrangement is not considered to be appropriate at Narrabeen Lagoon 

as the response of this larger waterbody to rainfall runoff is slower than the smaller catchment and 

waterway area of Manly Lagoon, so there is more time available for excavation of a pilot channel. As such, 

having rapid response capability onsite for flood mitigation purposes would provide little benefit. 
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Figure 4-12: Pilot Channel at Manly Lagoon (January 2020) 

4.4.3 Expanding entrance breakout data collection 

Council have gained a substantial amount of first-hand knowledge and experience regarding mechanical 

opening of the lagoon entrance and what conditions are necessary, sufficient and desirable. The dates of 

mechanical openings and entrance closures have been recorded by Council since 2009 in a database that 

includes the peak water level in the lagoon (e.g. from the gauge at the Ocean Street Bridge) at the time of 

opening and captures comments relating to the opening or closure process and decision making. It would 

be of great benefit for future Council operations to expand the range of data collected and maintained to 

create a more comprehensive record of mechanical breakouts going forward. This would build up a more 

comprehensive knowledge database to document Council’s first hand understanding of the lagoon 

entrance breakout dynamics.  

 

Expanded data capture could include: 

 

• additional condition information including water levels, tides, phasing of opening relative to ocean 

tide, recorded rainfall before and after, rate of water level change, photos, video, etc.  

• recording opportunities for improvement, documented after each mechanical breakout, and 

• rating operations on their success/effectiveness.  

 

The more informative the database is the more likely that it will be able to be utilised in developing and 

implementing future, more automated, management options. 

4.4.4 Remote sensing and automation 

Innovative means of remote sensing are becoming increasingly accessible and cost effective. Examples of 

such remote sensing include the use of Unmanned Aerial Vehicle (UAV) drones (for photography, 

videography, and photogrammetric topographic surveys) and solar-battery operated monitoring cameras 
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with a cellular network connection. These low cost technologies provide great opportunities for automated 

and remote data collection. By conducting routine (e.g. every month or following significant flood or ocean 

storm events) drone surveys, perhaps even using drones with mounted LiDAR4, the lagoon entrance berm 

height and width could be monitored and reported. The data could automatically and regularly update 

hydrodynamic models that may be used for event forecasting (refer Section 4.3). To maximise efficiency 

the aim could be to capture the maximum extent of entrance shoaling, which would best be done through 

frequent drone surveys completed at spring low tide. This would provide the most cost effective method of 

quantitative monitoring of entrance sand volumes and berm levels over time as it is when the lowest sea 

levels are experienced, and therefore the most land area is exposed. The drone surveys would also 

provide a useful aerial photo record for short and long term visual monitoring of entrance conditions.  

 

An example of an existing in-situ camera monitoring system and dashboard visualisation, installed in 

Terrigal NSW, is presented in Figure 4-13. A photographic collection is already being catalogued for North 

Narrabeen, which includes the beach berm, via the CoastSnap station located on North Narrabeen 

Headland. Collection relies upon community submission of photos via the CoastSnap application to build 

up a database of images. 

 

Using remote sensing a large amount of useable data can be accumulated for potential automation 

algorithms (e.g. machine learning) to help refine modelling and improve the accuracy of predictions. It 

could also be used to inform the best alignment to excavate a pilot channel at a given time. Some options 

also provide a simple, low cost means of regularly monitoring the lagoon entrance condition and publicly 

disseminating this information to interested residents (e.g. through the use of online dashboards). 

 

 

Figure 4-13: Basic ESRI Dashboard Example (UNSW WRL, 2020) 

4.5 Recommendations for short term entrance management 

In summary, the management of Narrabeen Lagoon can be considered in-step with the generally 

accepted entrance management strategies implemented for ICOLL’s located within heavily urbanised, 

flood prone catchments elsewhere up and down the NSW coast, as discussed in Section 3. These 

 
4 Previous investigations by Council into mounted LiDAR have determined that this not a cost effective option. 
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conditions warrant the implementation of short term management procedures, for the purpose of flood 

mitigation, that involve mechanical opening of the Lagoon entrance at water levels that are lower than 

those that would breakout the entrance naturally. 

 

RHDHV have identified several opportunities for improvement and innovation (refer Section 4.4). Outlined 

below, in order of importance and ease of implementation are the five (5) recommendations put forward 

for further consideration with respect to the short term management of Narrabeen Lagoon: 

 

1. Review: 

• trigger conditions. It is envisioned that a more flexible set of trigger conditions could provide 

good decision making guidance especially when considering undertaking mechanical 

openings in extenuating scenarios which may be encountered. Council could confidently refer 

other parties to the procedures that are being adhered to when assessing the need for 

mechanical breakout of the entrance. 

• pilot channel design/location. Refine, and make more flexible, the design guidelines for 

where the pilot channel is to be excavated, locating it in a position that works more effectively 

with the natural configuration of the entrance shoals and beach berm at the time of 

mechanical opening and in the area of lowest bedrock levels if possible. This is of particular 

importance during an emergency opening when timely excavation of the pilot channel is 

required. It is noted that completion of a geophysical survey to accurately determine the 

bedrock level contours over the entrance area would be useful to define the best location for 

the pilot channel to maximise the depth of scour. 

• update OMS and REF. Update Council’s existing OMS procedures and REF for lagoon 

openings based on the above review. 

 

2. Refine flood forecasting system. This could include improved automation, supplemented with 

remote sensing data (refer to next item for further detail). 

 

3. Enhance the installation and use of remote data collection equipment (e.g. camera, drones, 

etc.) to capture more data to help refine modelling and improve the accuracy of predictions. This 

may also be used to inform the best alignment to excavate a pilot channel at a given time. The 

additional data could also improve monitoring of lagoon outflow and assessment of the 

effectiveness of an opening. This may also provide a simple, low cost means of regularly 

monitoring the lagoon entrance condition and publicly disseminating this information to interested 

residents (e.g. through the use of online dashboards). 

 

4. Expand the qualitative and quantitative standardised data captured for each lagoon 

entrance mechanical opening. Items to consider including are:  

• additional condition information including water levels, tides, phasing of opening relative to 

ocean tide, recorded rainfall before and after, rate of water level change, photos, video, etc; 

• recording opportunities for improvement, documented after each mechanical breakout; and, 

• rating operations on their success/effectiveness. 

 

5. Enhance publicly available information on Council’s website and the MHL flood warning  

webpage to help the public understand the content and ultimately their understanding of how and 

why Council manages the Narrabeen Lagoon entrance. Information could include a decision 

matrix/tree, trigger levels for mechanical openings, and real-time updates on conditions. 

 

  


