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Abstract 

 
The aim of this project is to investigate the effects of coastal erosion on coastal 

boundaries and to determine the rights, obligations and limitations attached to that 

land with respect to both the private land owner and the general public. 

 

The effects of coastal erosion along urbanised foreshores has seen the loss of land to 

private property by title as well as physical loss of land to the ocean, while public 

land is disappearing as erosion forces its natural coastal boundaries landward 

towards private fixed-line boundaries. As Australia continues to urbanise along its 

coastline, the value of coastal land near large cities in Australia is continually 

increasing, further highlighting the importance of resolving issues that surround 

coastal property boundaries.  

 

These issues have been demonstrated through a literature review. The collection and 

critical review of current legislation, case law, survey regulations as well as 

investigation into examples of coastal remedial works (both successful and 

unsuccessful) was then applied to a primary research study, located at Collaroy-

Narrabeen Beach, within the local government area of Warringah, NSW.  

 

A detail survey was conducted of the foreshore and adjoining properties along the 

described length of Collaroy-Narrabeen Beach, as well as boundary survey to define 

the cadastral boundaries between the beach reserve and private properties that it 

adjoins. This study revealed significant deficiencies that continue to see the loss of 

land along the foreshore, affecting both private land owners and public beach users. 

 

This study has proven that there are serious and concerning issues surrounding 

coastal erosion, and its effect on coastal property boundaries. As Australia’s stunning 

and iconic coastline continues to urbanise, the importance of collective and 

responsibly considered actions which successfully manage the delicate balance 

between protecting privately owned land and public interests from coastal erosion in 

New South Wales has never been more significant. 
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CHAPTER 1 
 
 

Introduction 
 
 

‘…on natural beaches, erosion does not endanger the beach itself. 
Shorelines eroded for thousands of years, yet beaches remained, 
because they could change their shape and position. Erosion only 
becomes a problem when we place stationary buildings, parking lots 
and roads too close to the beach.’ 

 

   Don Barber, Geology Dept., Bryn Mawr College c.2004 

 

 

1.0 The Problem 
 
Over tens of thousands of years beaches and coastlines around Australia have 

undertaken changes due to rises in sea levels, as well as erosion and accretion. 

Coastal erosion and rises in sea levels has formed a consistent historical pattern over 

time, however these historical changes have not been highlighted as a concern until 

recent decades, primarily due to the increase in urbanisation of Australia’s coastline. 

 

One of Australia’s uniquely defining characteristics is the permanence of our land, 

and, being the largest island in the world, its isolation. Australia is extremely sparse, 

and if our population was evenly spread out across the land, supply would be 

virtually unlimited, and demand would therefore be very low. Yet the majority of our 

population lives within our cities, most of which are located within proximity to the 

coast. No other country has this pattern of extreme concentration in a small number 

of isolated cities. This unique Australian population pattern and lack of portability of 

land has over time come to be seen as a desirable attribute thus making the land 

valuable. 

 

The value of coastal land near large cities in Australia is highly desirable, therefore 

the effect of erosion and accretion on private and public land, as Australia continues 

to urbanise along our foreshore, is of increasing significance and requires continual 

evaluation.  
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Major storm activity and climate change has resulted in significant rises to sea levels, 

thus contributing to fairly sudden and major erosion along many parts of the New 

South Wales coast line, and in particular, to my home beach of Collaroy-Narrabeen. 

As the shoreline begins to encroach upon land owners’ properties, it signifies that the 

boundaries formed between the beach reserve and the privately owned land can 

either change or remain, depending on its status as a natural or right-line boundary.  

 

If the boundary is natural, gradual and imperceptible accretion or erosion can cause 

the boundary to shift, increasing or decreasing the area of a property by title. 

Alternatively, if erosion occurs within proximity of a right-line boundary, this study 

has determined two problems: 

 

• The landward side of the affected area can appear to physically ‘lose’ land, 

although it does not lose area by title. The land on title could end up as part of 

the foreshore (ie. sandy beach) which may not be ideal for the owner. The change 

in landform could, in extreme circumstances, sweep away the land completely, 

leaving an unusable land form, such as water. 

 

• As the right line boundary remains despite the movement of the foreshore, and 

the adjoining coastal reserve is gradually swallowed up into the sea, the 

foreshore adjacent to the affected area is reduced, and could potentially disable 

public access completely. 

 

 

1.1 Research Aims 

 

The aim of this project is to investigate the effects of coastal erosion on coastal 

boundaries and to determine the rights, obligations and limitations attached to that 

land with respect to both the private land owner and the general public. 

 

Both current and future legislation, survey regulations, legal precedence and 

government planning procedures will be assessed to gain a greater understanding of 
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how coastal erosion may affect both natural coastal boundaries, as well as right-line 

‘fixed’ boundaries and how to minimise the effects of erosion. 

 

This investigation will aim to focus on both secondary research and a primary study 

to provide a more comprehensive and conclusive report that focuses on coastal land 

with personal significance. The primary component of study will focus on a section 

of beach front properties known locally for the effects erosion has on the area. It will 

identify the type of boundaries those properties have, being either ambulatory 

(natural) or right line boundaries, and the extent of erosion that has occurred on those 

properties with regards to those boundaries. 

 

The secondary component of study will examine Local Government planning 

procedures, as well as State Government legislation. These legislations will be 

reviewed to understand and determine the rights, obligations and limitations the 

landward property owner has with respect to erosion, and determine the areas of 

legislation that do not, in practice, adequately protect the foreshore. These 

procedures will also be reviewed to discover the role these tiers of government have 

on the protection of the general publics’ interests of the foreshore with respect to 

access and recreational purposes. 

 

It is the aim of this study to determine what changes to legislation, survey 

regulations, and planning procedures are required as well as what protective and 

preventative measures that can be put in place to protect both land owner rights and 

interests and the public use of the coastal reserve. 
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Figure 1 - Photo taken 23 July, 2011 days after a relatively small storm (Millard 2011) 
 

 

1.2 Scope of Research 

 

The scope of this research project is to investigate the rights, obligations and 

limitations attached to coastal land with respect to both the private land owner and 

the general public, with regards to coastal erosion. 

 

The literature review in chapter 2 will investigate the legislation in place with 

regards to land within the coastal area of New South Wales. It will also assess the  

New South Wales State Government and local government of Warringah Council’s 

guidelines in respect to planning and development within the coastal zone, ie. 100 

metres landward of the mean high water mark (Warringah Council 2001). It will also 

look at emergency procedures during times of large storm activities to assist in the 

prevention of coastal erosion, as well as long term preventative measure to reduce 

the effects of erosion caused by these storms. 

 

The research method will be determined in three parts; a detail survey will be carried 

out on the beach front along Collaroy-Narrabeen Beach to examine the position of 
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the mean high water mark, as well as the position of the grassy bank and sandy 

beach. Secondly, a boundary survey will be carried out to establish the position of 

the cadastral boundaries between the beach reserve and the privately owned 

residential lots. In combining both surveys, a position of the mean high water mark 

and the grassy bank can be determined in relation to the cadastral boundaries to 

establish whether any land loss has occurred. The third part of the research study will 

apply methods of legislation and council regulations to the subject area to understand 

what deficiencies have occurred. 

 

 

1.3 Area of Investigation 

 

The area of investigation is located within a portion of coastline in the suburb of 

Collaroy, New South Wales. Collaroy is part of Sydney’s Northern Beaches and is 

located approximately 17km from the CBD. It is situated within the Local 

Government Area of Warringah, Parish of Manly Cove, and County of Cumberland 

(Figure 2).  

Figure 2 – Greater Sydney with Collaroy-Narrabeen Beach shown (Google Maps 2011) 
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The area was originally settled by Europeans during the early 1800s, with the whole 

of the Collaroy-Narrabeen beachfront being almost fully developed by 1941 

(Warringah Council 1997). The suburb and beach of Collaroy were named after the 

paddle steamer S.S. Collaroy ran aground and was stranded on the beach in 1881 

(NSW Heritage Council 2003) (Figure 3). Previous to this, the area was known as 

part of Narrabeen. 

 
 

Figure 3 – S.S. Collaroy run-aground (Heritage Council Annual Report 2003) 
 

 

The beach is known as Collaroy-Narrabeen Beach and stretches approximately 

3.5km between the suburbs of Collaroy and Narrabeen. It is regarded by the New 

South Wales Government as one of the 19 ‘hot spots’ along the coast that suffers 

from severe coastal erosion (Warringah Council 2011). Collaroy-Narrabeen Beach 

has suffered many historically large storms, in particular during the years of 1945, 

1967 & 1974 (Clarke & Malone 1987). These storms have seen the destruction and 

loss of many houses along the beach front. 

 

The properties and beachfront under investigation is situated South of Ramsay 

Street, East of Pittwater Road, North of the Collaroy Beach Carpark (North), and 
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West of the Pacific Ocean. The properties are known as 1102-1124 Pittwater Road, 

Collaroy (Figure 4). 

 

 
Figure 4 – Area of investigation (Google Maps 2011) 

 

 

Among these properties stand four free-standing houses, three strata subdivisions, 

including two large multi storey apartment blocks, and an area of land that has been 

resumed by Warringah Council and converted to a recreational reserve. This stretch 

of area was chosen to provide a cross section of property types so that this study will 

provide a greater understanding of the effects of coastal erosion on cadastral 

boundaries. The two larger unit blocks, named ‘Shipmates’ and ‘Flight Deck’, 

located within my area of study have been the focus of much media attention 

throughout the years due to the effects of erosion upon the high-rise 8 and 15 storey 

properties respectively. 
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1.4 Summary of Chapter 1 

 

Coastal erosion is a topic widely reported on, not only within New South Wales and 

Australia, but also throughout the rest of the world. Global warming may contribute 

to not only rises in sea levels, but may also be an influence on increased storm 

surges. These factors may contribute towards coastal erosion, and this project will 

look at contributing factors as well as prevention of such erosion. Property owners’ 

rights and restrictions will be examined with regards to this erosion and government 

policies and legislation in place to protect private and public space. 
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CHAPTER 2 
 
 

Background and Literature 
 

 

 

2.0 Introduction 

 

This chapter will serve as a review of past and present literature and will investigate 

the regulations, legislation and coastal protection methods set in place to protect land 

with respect to both public use and private ownership.  

 

Survey regulations will be examined to assist in understanding the meaning of 

natural boundaries, as well as the rights of land owners with respect to these 

naturally changing boundaries. Local and State Government legislation will be 

investigated to determine what, if any, protection is offered to beach reserves to 

prevent or reduce the effects of coastal erosion when properties landward of the 

natural boundary can claim title to this accretion through the doctrine of accretion 

and erosion. This legislation will also be examined to determine what regulations are 

in place to protect the interests of private property owners landward of these coastal 

reserves. Finally, an investigation of various methods of physical protection from the 

effects of accretion and erosion will be carried out to determine the most suitable 

techniques to assist in the reduction of these effects to the coastal area. 

 

 

2.1 Natural Boundaries 

 

A natural boundary is a line which represents a natural division between areas of 

differing types, such as land and water. Along a coastline this boundary can be 

defined by a cliff, bank or by the mean high-water mark (MHWM) along a beach 

front. As these boundaries are defined by a natural line, as the environment changes 
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so does the boundary. Accretion and erosion can cause shifts in the shoreline over 

time, moving the MHWM and therefore shifting the boundary line of a parcel of 

land, therefore making it ambulatory.  

 

The term ‘ambulatory’ is defined as ‘...moving from place to place’ or something 

that is ‘...capable of being altered.’ (Merriam Webster Dictionary 2011), which aptly 

describes a natural littoral boundary, as the shoreline is constantly moving. This 

process of the boundary line shift or alteration can only occur if the accretion or 

erosion takes place gradually over an extended period of time. If the erosion is 

caused by a sudden storm front, the boundary would remain in the position it was 

prior to the storm. 

 

Clause 48 (1) of the New South Wales Surveying and Spatial Information 

Regulations 2006 states ‘…if, since the date of a previous survey, there has been a 

change in the position of the mean high-water mark of tidal waters forming a 

boundary of land to be surveyed: 

(a) if the change arose from natural, gradual and imperceptible accretion or 

erosion – the position of the mean high-water mark as it is as the result of the 

change is to be adopted, or 

(b) if the change arose otherwise than from natural, gradual and imperceptible 

accretion or erosion – the position of the mean high-water mark as it was 

before the change is to be adopted. 

It is the role of the surveyor to determine the whether the shift in the shoreline 

warrants a change in the cadastral boundary in line with these current guidelines and 

regulations.’ 

 

This clause is complicated further by the gathering of evidence. Unless records are 

taken after each unexpected movement of the coastline, then there is no means by 

which to determine if the change can be classified accurately. 

 

On occasions, it can be difficult to establish whether a boundary is natural or right 

line, as in Suntea Investments Pty Ltd v. State of New South Wales (1995) 7 BPR 

14,598; (1998, unreported, NSWCA). The owner of Lot 1 in Deposited Plan 739877, 

with which was part of a Crown Grant, claimed the benefit of accretion on the 
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northern boundary in which was bounded by the Myall River. It was found that the 

northern boundary was not actually bounded by the Myall River, but in fact by a 

right line boundary. As this was a case involving land that adjoined Crown land and 

the boundary adjoining the two types of land was discovered to be a right-line 

boundary, the ruling determined that ‘...any ambiguities in a grant should be resolved 

in favour of the Crown’. 

 

 

2.2 The Doctrine of Accretion and Erosion 

 

The process of erosion and accretion as defined by the doctrine determines that 

where land which adjoins the sea accumulates deposits acquired from the sea, this 

acquisition of land becomes part of that title. Conversely, where land which adjoins 

the sea is eroded away, the deposits of land which have been removed no longer 

form part of that title. This process must happen in a gradual and consistent manner, 

imperceptible over the natural course time, with imperceptible meaning day to day, 

but not over a considerable length of time (Hallmann 2004; Government of the State 

of Penang v. Ben Hong Oon (1972) AC 425). This was reiterated in Hindson v. 

Ashby (1896) 2 Ch 1, whereby the change in a man’s natural boundary must not be 

seen ‘…day to day, week to week, month to month.’ Rex v. Yarborough (1824) 130 

ER 1023 describes ‘imperceptible’ as imperceptible in progress and not in result; 

that is to say, where the increase cannot be observed as actually going on, though a 

visible increase is observable every year. 

 

Any change in natural boundaries must come about by natural means and not involve 

the hand of man in any way: Trafford v. Thrower (1929) 45 TLR 502 & A-G and 

Hutt River Board v. Leighton (1955) NZLR 750. This was not the case in A-G v. 

Chambers (1854) 43 ER 486 & A-G of Southern Nigeria v. John Holt & Co. 

(Liverpool) Ltd (1915) AC 599 whereby accretion had been caused by the 

landowners knowing intent. However, if accretion is found to be caused by the 

landowners unintentionally, the doctrine applies: Brighton and Hove General Gas 

Co. v. Hove Bungalows Ltd (1924) 1 Ch 372; Verral v. Nott (1939) 39 SR (NSW) 

89. 
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‘…The common law doctrine asserts that where there is an acquisition of land from 

the sea by gradual and imperceptible means, the accretion is held to become part of 

the adjoining land so as to be included in the title.’ (Hallmann 2004, p.13-101).  

 

A speech by the Minister on the doctrine of accretion and erosion states ‘the doctrine 

can adversely affect public access to foreshore areas’ (Hallmann 2004, p.13-107). 

Landowners are able to apply by survey to increase the area of their land on title due 

to gradual accretion, with implications such as public beach access being restricted 

or disabled completely. Conversely, the Minister comments on when erosion occurs 

suddenly due to a storm, the doctrine does not apply, and therefore no land is lost by 

title to the landward property. It is apparent that the doctrine in New South Wales 

‘favours the private land owner at the expense of the public domain’ (Hallmann 

2004, p.13-107). 

 

The doctrine also originally asserted ‘…where land is eroded away or is encroached 

upon gradually and imperceptibly by the sea, the owner of the adjoining land loses 

title to that extent.’ (Hallmann 1973, p.189). 

 

While this information is relevant and generally widely accepted, it is important to 

examine this concept in context of additional legislation, which has recognised that 

more protection is necessary where public land is at risk. In a recent modification to 

the doctrine of accretion and erosion taken from the Coastal Protection Act 1979 No 

13, clause 55N section (2b) states that:  

 

‘…A court has no jurisdiction to make a declaration concerning a 

water boundary that would increase the area of land to the landward 

side of the water boundary if as a consequence of making such a 

declaration, public access to a beach, headland or waterway will, or is 

likely to be, restricted or denied.’ 

 

Further to this, the Coastal Protection Amendment Act 2002 inserted into Part 1, 

section 3 of the Coastal Protection Act that the objects of this act are: 
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- to promote public pedestrian access to the coastal region and recognise the 

public’s right to access, and 

- to provide for the acquisition of land in the coastal region to promote the 

protection, enhancement, maintenance and restoration of the environment of 

the coastal region 

 

Amendments are now in place to protect land that falls under public interest, while 

further investigation in this study has found the same does not apply to private 

property. This falls under the responsibility of the private owner.  

 

As indicated in the Coastal Protection Act and the Coastal Protection Amendment 

Act, the law provides little protection to the land owner if erosion decreases the size 

of ones land on title, but if the land is found to have increased in size by title through 

accretion, and the effects of that change disrupts the existing use of adjoining public 

land, such as a beach or reserve, the acquired land cannot be granted by a court and 

therefore the existing boundary will remain.  

 

The same concept applies in section (4b) of the Coastal Protection Act: ‘The 

Minister administering the Crown Lands Act 1989 (or a person authorised by that 

Minister) has no power under Part 7 of the Surveyors (Practice) Regulation 2001 (or 

any regulation made by way of replacement, or in substitution, for that Regulation) 

to approve a determination concerning a water boundary that would increase the area 

of land to the landward side of the water boundary if as a consequence of making 

such a determination, public access to a beach, headland or waterway will, or is 

likely to be, restricted or denied.’ 

 

 

2.3 Tidal Waters 

 

The term tidal water refers to the flowing back and forth of the tide as the water 

reaches the coastline before returning to the sea. Common law (Hallmann 2004) 

distinguishes between tidal and non-tidal waters and states that where land is 

bounded by tidal waters the boundary is determined by the Mean High Water Mark 
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(MHWM), which is measured by the average, or mean, of all the high tides including 

the neap and spring high tides, measured over a sufficiently long period of time 

(Hallmann, 2004 p.4-2; A-G v. Chambers (1854) 43 ER 486). Spring tide refers to 

the period when the sun and the moon are aligned with the earth and the tide is at its 

maximum range (Encyclopaedia Britannica 2011), and neap tide refers to the period 

when the sun and moon are at right angles to each other with respect to the earth 

with the tides at their minimum range  (Encyclopaedia Britannica 2011) 

 

‘A period of 19 years is generally considered as constituting a full 

tidal cycle, for during this time the more important of the tidal 

variations will have gone through complete cycles.  It is therefore 

customary to regard results derived from 19 years of tide observations 

as constituting mean values.  Hence sea level derived from 19 years of 

observations may be taken to constitute a primary determination and 

as giving accurately the datum of mean sea level.’ (Broadbent 2011).  

 

This is the standard for tidal measurements in Queensland, although tidal charts 

acquired through Manly Hydraulics Laboratory (1995), a division of the New South 

Wales Government, currently measure the Mean High Water Mark using 10 years of 

data and is accepted as the standard in New South Wales. 

 

Boundaries which are defined by tidal waters are of increasing concern because of 

the direct affect rising sea levels has on the Mean High Water Mark (MHWM). A 

government report indicates that the sea level will rise by 40cm by 2050, and as 

much as 90cm by the year 2100 (DECCW 2009; Cherry 2009). As the Mean Sea 

Level (MSL) increases, this in turn alters the location of the boundary further 

towards the land, as well as potentially causing the zone that waves break onto the 

shore to also proceed inland. 
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2.4 100 feet Reservation 

 

‘Most crown grants of farm lands issued between 1830 and 1844, and 

many from time to time thereafter, contain reservations of all land 

within on hundred feet (30.48m) of high water mark, whether the grant 

had a tidal frontage or not, and even where the land was inland’ 

(Hallmann 2004, p.13-121) 

 

Land with a tidal boundary that has been granted a 100 feet reserve has an adjacent 

right line boundary approximately parallel to the mean high water line. The right line 

boundary would not move from the position it was originally placed even if the 

mean high water mark did fluctuate (McGrath v. Williams (1912) 12 SR (NSW) 

447). 

 

In the court case of McGrath v. Williams (1912) 12 SR (NSW) 447, McGrath 

claimed that a reserve located along a section of the Shoalhaven River had in part 

completely eroded away. The Crown claimed the landward boundary of the 100ft 

reserve should be measured from the current high water mark, however the court 

held that the ‘…reservation so-called was really an exception from the grant and that 

the exception operated at the date of the grant’ (Azimuth 2010, p.14). 

 

Therefore the 100ft line must be related to the high water mark at the time of grant, 

and consequently the landward boundary is considered a defined artificial boundary. 

Further to this, if erosion continues past this landward boundary, the title holder of 

the lot landward of that boundary may in fact end up owning land under the water. 

Clause 55N, section 2b and 4b of the Coastal Protection Act 1979 No 13 as 

described above gives protection to the public beach user if land increases in size due 

to accretion, but doesn’t comment on whether a reserve can erode enough for the 

property of an owner landward of the right line boundary to eventually take 

ownership of that title which lies within the ocean. This erosion is based on gradual 

and imperceptible movement of the shore line and not erosion caused by a storm or 

flood. To date, this study has discovered no court case which has ever ruled on this 
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scenario, a landowner on the landward side of the right line boundary will still own 

this land by title. 

 

In an article contained within the publication ‘Azimuth’ (No.49, Issue 2 March 

2010), a comment by Booth suggests that if there is gradual and imperceptible 

erosion of the mean high water mark, and erosion were to affect land beyond the 

right line boundary, this boundary line should not move, but rather, the lot in 

question should reside in part under water. His reasoning is that ‘...the lot did not 

have original frontage to the MHWM, and that the right line boundaries defining the 

landward boundary are not ambulatory.’ 

 

Clause 58 of the Survey Practice Regulation 1990 states that a landward boundary is 

a defined boundary. As a result, the doctrine of accretion and erosion does not apply 

as the defined boundary is not ambulatory. If the predicted sea level rises continue 

then this situation could become more significant as additional cases emerge of land 

being physically lost to the sea. Currently, no precedence has been set and no 

legislation has ruled on this issue. 

 

 

2.5 The Littoral Zone 

 

The littoral zone (Figure 5) is widely referred to as a section of sea or lake which is 

closest to the shore. The extent of the littoral zone can be measured from the mean 

high water mark to the areas seaward that are permanently submerged. 
 

Figure 5 - Littoral Zone (U.S. Navy 2011) 
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The zone between the mean high water mark and the mean low water mark, known 

as the foreshore, as well as the land below the low water mark belong to the Crown 

as per common law (Fowley Marine (Emsworth) Ltd v. Gafford (1967) 2 All ER 

472). The littoral zone refers to the shoreline where the sand sits, and is where the 

waves can affect or disturb the sediment. It is therefore within this zone that littoral 

drift can occur. 

 

A natural and potentially devastating effect that can occur within the littoral zone is 

littoral drift. Littoral drift is widely known as the transport of sediments, generally 

sand, along the shoreline by forces such as waves, wind and backwash. It can play a 

large role in the shaping and morphing of a coastline and contributes to its evolution 

over time. Any changes in coastal conditions such as an increase or decrease in 

sediment supply can affect the behaviour of littoral drift. Littoral drift is a factor that 

influences both accretion and erosion along a beach front. 

 

 

2.6 Coastal Protection 

 

Collaroy-Narrabeen Beach will be the subject of a three year project carried out by 

Warringah Council to monitor and forecast erosion (Cherry 2011). Cherry (2011) 

reports that ‘...a research team will use a variety of monitoring equipment including 

cameras, all-terrain vehicles, jet skis, boats and buoys to measure the height, power 

and impact of waves along the beach’. The project will be jointly funded by the 

Federal Government and local Warringah Council. Long term studies are an 

important process in the collection of data so that solutions can be customised to the 

individual site, rather then using blanket methods that may not be as effective or 

successful. 

 

Methods such as sea walls, detached break walls and artificial headlands are some of 

the techniques used to assist in preventing or reducing littoral drift and erosion. At 

Collaroy-Narrabeen Beach, the use of a groyne is currently being considered by 
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Warringah Council as it suffers the continued effects of severe long and short term 

erosion, and is recognised as one the most erosion prone beaches in New South 

Wales. It is important to recognise that such methods can occasionally have an 

adverse affect on the natural movement of the coastline. With the installation of 

groynes and seawalls it can, in some cases, actually intensify the effects of erosion 

(Short 2011). 

 

 

2.6.1 Government Legislation – Coastal Development 

 

The New South Wales Coastal Policy 1997 sets out guidelines, management policies 

and standards for future development within the coastal zone of NSW, a zone that 

extends 1 kilometre landward of the open coast high water mark (NSW Government 

1997). The policy applies only to future development, and does not impact on the 

rights of use of current residential and other developments. It also only applies to 

coastal areas outside the Greater Metropolitan Region (GMR), which includes 

Sydney, Newcastle, Illawarra and the Central Coast. For these areas, Local 

Environment Plans (LEP) are produced by local councils due to the conflicts that 

may occur with the Coastal Policy with regards to sensitive coastal areas within 

these regions. 

 

The Coastal Protection Act 1979 No.13, Section 55M, refers to the granting of 

development consent with regards to permanent coastal protection works to prevent 

coastal erosion and accretion. It states that protective works may not be erected if the 

works may limit the access to the beach reserve by the general public, or are a threat 

to public safety, and must not cause any ongoing effects of erosion or accretion. 

Therefore, private owners may erect their own coastal protective works with the 

approval of the consent authority, this usually being the local government.  

 

Where possible, it is preferable that ‘soft engineered’ works be carried out for long 

term coastal protection which may include such processes as beach nourishment or 

dune rehabilitation (NSW Government 2010). ‘Hard engineered’ works such as 

seawalls, groynes and artificial reefs which can protect the immediate properties 
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from coastal hazard effects can consequently deflect wave energy and cause hazards 

elsewhere  (NSW Government 2010). 

 

Warringah Council sets out development guidelines for coastal development within 

the Warringah Local Environment Plan 2000 and is aligned with the Collaroy 

Narrabeen Coastline Management Plan (1997) and the New South Wales Coastal 

Protection Act 1979 No.13. The aims of these guidelines as stated in schedule 13, 

clause 2 are to ‘…preserve and protect the beach as a national asset for public 

recreation and amenity…’, as well as controlling development along the coastal zone 

to ensure new development takes into account the effects of current and future wave 

impact and coastal erosion. This illustrates a focus on protection of both public and 

private assets with regards to future development only.   

 

When development applications are approved for development within the coastal 

zone, advice is given by the council when development applications are submitted 

within schedule 13, clause 5 of the Warringah Local Environment Plan, to the 

developer: 

 

‘This property is on land located in an area where there is likely to be 

a risk of coastal erosion and wave impact during severe storms. The 

risk to the property may increase with time due to long-term beach 

recession caused by greenhouse induced sea level rise or natural 

processes.’ 

 

This statement demonstrates Council’s acknowledgement of the risks involved with 

proposed private development, but does not clearly determine where the risk lies. It 

could be interpreted that by providing this information prior to development of the 

land it acts as a disclaimer, therefore reducing the level of responsibility of the 

Council should the land be impacted by natural causes. It must be recognised that 

land released by the Council for private development must be done so responsibly. 

 

Development occurring near public open space within Warringah must be carried out 

so access to the open space is maximised for the publics use, buildings are to be 

constructed in such a manner that they do not appear to privatise the space and must 
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provide a visually appealing transition between the open space and the buildings 

(Warringah Local Environment Plan 2000 Part 4, Division 3, clause 52). 

Construction of fences is also to be avoided along boundaries between open space 

and private properties to assist in this visual transition (Warringah Local 

Environment Plan 2000 Part 4, Division 3, clause 51). 

 

The wave impact zone is an area set out by Warringah Council along Collaroy-

Narrabeen Beach with which it is referred to as a coastal hazard zone. It is a zone 

along the beach front that stretches from Fishermans Beach, Collaroy to Narrabeen, 

incorporating the entire beachfront of Collaroy-Narrabeen Beach. The zone is shown 

in Figure 6 as the area to the East of the most Eastern red line, and includes most 

existing development along the beach front. The other two red lines shown in Figure 

6 are the Zone of Slope Adjustment line, and the Zone of Reduced Foundation 

Capacity line, with which new development eastward of these lines must be 

‘…supported by piles to withstand loads which may be induced in the pile by 

slumping of the soil face’ (Warringah Local Environment Plan 2000 Schedule 13, 

clause 3(b)). 

 

 
Figure 6 – Wave Impact Zone (Warringah Council 2011) 
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This Wave Impact Zone was introduced due to major storm events which have seen 

the devastation of many properties along this stretch of coastline. The zone consists 

of planning procedures that limit the type of development allowed, as described in 

Schedule 13 of the Warringah Local Environmental Plan 2000. The guidelines 

prohibit major new development within the zone, but do not include engineered 

structures erected by a public authority for the purpose of coastal protection. Minor 

development such as sheds and landscape works are permitted within this zone 

through approval from council. All major new development is to be erected 

landward of this zone line. 

 

 

2.6.2 Government Legislation – Emergency Coastal Protection Works 

 

The State Government’s draft Coastal Protection and Other Legislation Amendment 

Bill 2010 proposed to ‘...give beachfront home owners the rights to build temporary 

seawalls without having to lodge a development application or take into account the 

effect their seawall will have on the coastal strip’ (Morcombe 2010). When the new 

bill was passed on 21 October 2010, there appeared to be no changes to the previous 

Act in this regard. Beachfront residents are, as they always were, able to erect 

emergency coastal protection works which can consist of sand, or fabric bags filled 

with sand, (other than sand taken from a beach or a sand dune adjacent to a beach), 

and other objects or material prescribed by the regulations (other than rocks, 

concrete, construction waste or other debris) as per Part 4C, Division 1 Section 55O 

of the Coastal Protection and Other Legislation Amendment Act 2010 No 78. 

 

The current Guide to the Statutory Requirements for Emergency Coastal Protection 

Works (2011) produced by the Department of Environment, Climate Change and 

Water NSW sets out the rights of coastal property owners in regards to erecting 

emergency coastal works prior to a storm event. These guidelines align with the 

Environmental Planning and Assessment Act 1979 and the Coastal Protection and 

Other Legislation Act. 
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Emergency coastal works must only consist of sand or geotextile fabric bags filled 

with sand that has not been taken from a beach or sand dune adjacent to the beach 

(DECCW, 2011). They may not include materials such as rocks, concrete or 

construction waste. These works are to be placed against the erosion escarpment on 

the seaward side as per Figure 7. 

 

 
Figure 7 – Allowable Area for Placing Sand or Sandbags (DECCW 2011) 

 

 

The erection of such works should not encroach upon public land wherever possible, 

with the exception of when this land is a reserve on a beach or sand dune, where 

there is no road through the reserve, or if the land is dedicated Crown land. Works 

may also be placed on adjacent private land if the distance from the existing building 

of residence under threat is equal to or within 20 metres of the erosion escarpment 

(Figure 8), with the appropriate safety precautions such as temporary fencing being 

placed for the protection of the public and those adjoining neighbours. 
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Figure 8 – Emergency Coastal Protection Works on Adjacent Private Land (DECCW 2011) 

 

 

All emergency protective works must be placed in such a manner as to not limit the 

publics’ access to the adjoining beach or headland, and must not increase the affects 

of erosion to the area.  

 

 

2.6.3 Beach Nourishment 

 

The concept of beach nourishment is widely known as the involvement of the 

replacement of sediment, usually in the form of sand, which has been lost or moved 

by the process of littoral drift. Beach nourishment is carried out when erosion affects 

a shoreline, to replace the sand eroded. It is not a preventative measure, but instead 

acts as a retardant to beach erosion, by prolonging its effects. Primarily, beach 

nourishment is carried out along Collaroy-Narrabeen Beach for two reasons 

(Acworth c. 2009): 

- To provide protection from the effects of erosion on beach front properties 

- To preserve and improve the recreational use by the public of the beach 
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The advantages of beach nourishment include the widening of the beach with 

nourishment, pleasing the users of the beach, as well as protecting properties and the 

structures located on these properties from the effects of erosion (Barber, D n.d.; 

Short 2011). Disadvantages may include marine life being disrupted due to different 

sand types being introduced, wave patterns being altered, also as a result of these 

different sand types, and increased rates of erosion. It can also be a costly process 

(Barber, D n.d.; Short 2011). 

 

Sand for beach nourishment can be derived from multiple sources including local 

building sites, commercial sand supplier, natural nearshore locations (although 

scarce) and offshore mining (Cameron 2010). Development sites in Collaroy, 

Narrabeen and nearby Manly have been used where large developments with 

proposed basement car parks are excavated, and sand, after being tested and 

approved by Warringah Council, is used to nourish Collaroy-Narrabeen Beach 

(Cameron 2010). 

 

 

 
Figure 9 – Nourishment of Precincts 2-3 showing the initial and final shoreline positions and the 
degree of change - Collaroy Narrabeen Beach (Acworth c.2009) 
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2.6.4 Offshore Sand Mining 

 

In an article from the Manly Daily (Morcombe 2010), Warringah Mayor Michael 

Regan suggests ‘...a trial of offshore sand mining for beach nourishment to save 

properties and infrastructure’ especially along Narrabeen-Collaroy Beach. This is a 

costly process, and was ruled to be too expensive for the council to implement. 

Mayor Regan has since put the responsibility of finance back on the State and 

Federal Governments. 

 

Offshore sand mining would prevent the need to find sand on shore, but could have 

damaging effects on marine life. The nourishing of the beach with off-shore sand 

could also have an affect on the Narrabeen Lagoon entrance which is at the northern 

end of the beach. Naturally, sand is eroded and transported north via the process of 

littoral drift. It settles at the mouth of Narrabeen Lagoon, eventually closing the 

mouth and contributing to the flooding of Narrabeen Lake and its surrounds 

(Morcombe 2010). The sand from around the mouth of Narrabeen lagoon is dredged 

every three to four years, while approximately 70,000 tonnes is replenished along 

Narrabeen-Collaroy from both the lagoon and other locations such as local building 

sites (Acworth c.2009; Cameron 2010 & Morcombe 2010). It then starts the process 

all over again. 

 

 

2.6.5 Groynes 

 

Groynes are artificial structures placed generally at right angles to the shoreline 

within the littoral zone. They can be constructed of various materials such as timber, 

stone or sandbags and are generally placed at regular intervals to act as a shield to 

littoral drift. Current legislation within the Warringah Local Environmental Plan 

does not permit the use of seawalls or groynes, however this legislation is currently 

being reviewed (Morcombe 2010). 

 

An example of a groyne is located at Port Geographe, Busselton, Western Australia. 

As can be seen from aerial photographs taken (Figures 10-12), the area South-West 

of the groyne structures has actually suffered from the effects of erosion due to the 
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groynes. Groynes can have an affect on the downward side of littoral drift, starving it 

of sand or sediment, and can therefore increase the effects of erosion if not installed 

correctly (Short 2011). Conversely, the area to the North-East has actually thrived 

with the effects of accretion. The photos also show the direction of the swell moving 

generally in a South-West direction. In the case of Port Geographe, the groynes have 

been constructed at close to right angles to the coast, but also, almost exactly at right 

angles to the swell direction. This may be a cause of this erosion and accretion at 

either ends of the development. 

 

Figure 10 – Accretion & Erosion at Port Geographe due to Groynes – 2003 (Google Earth 2011) 

Figure 11 – Accretion & Erosion at Port Geographe due to Groynes – 2005 (Google Earth 2011) 
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Figure 12 – Accretion & Erosion at Port Geographe due to Groynes – 2010 (Google Earth 2011) 
 

 

Another example of groyne construction is at Kirra Beach, Queensland. Kirra Beach 

is a popular surf spot and holiday area, and has suffered the effects of beach erosion 

over the years ever since its settlement in the late 1800s (NSW Government 2011). 

Historical photos (Figures 13 & 14) show Kirra prior to development, and shortly 

after a cyclone had struck in 1947. In 1972, the ‘Big Groyne’ was built, with the 

‘Little Groyne’ following in 1975 (NSW Government 2011). A recent photo of Kirra 

Beach (Figure 15) from the sky shows again how a groyne could potentially plunder 

sand from one side, while the other replenish. Note the general direction of the swell. 

The accretion occurs on the upward side of the swell, while the erosion occurs on the 

downward side. 
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Figure 13 – Kirra Beach in 1910 - Wide Beach with Little Development (NSW Government 2011) 
 

Figure 14 – Kirra Beach in 1947 Shortly After a Cyclone Stripped Beach of Sand Exposing the Sea 
Wall (NSW Government) 
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Figure 15 – Kirra Beach - Big Groyne with Little Groyne in Background (Joli n.d.) 

 

 

It is important to note that both Port Geographe and Kirra Beach have suffered 

erosion on the upward side of their groynes during large storms. It appears the 

construction of a groyne is beneficial to the upward side of the swell direction, but 

detrimental to the downward side, and even with the construction of a groyne, it does 

not prevent the effects of erosion during times of large storms (Port Geographe 

Action Group Inc 2011; Short 2011).  

 

A study recently completed on the effects of the groynes at Port Geographe has 

conceded there is a problem with the way in which the groynes have been 

constructed. A new model has been developed by Professor Pattiaratchi of the 

Faculty of Engineering, Computing and Mathematics in the School of Environmental 

Systems Engineering at the University of Western Australia in which a 

reconfiguration of the groyne layout has been proposed to allow a more natural flow 

of sand and seagrass along the coastline (Pattiaratchi & Wijeratne 2011). The new 

model places the groyne at a parallel angle to the swell direction (Figure 16).  
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Figure 16 – Most Appropriate Re-design for Groyne at Port Geographe (Pattiaratchi & Wijeratne 
2011) 
 

 

This design was the most successful of 8 models, including the current 

configuration. It suffered a small amount of erosion to the west of the groyne, but 

little to no accretion or erosion around the groyne itself. It also experienced 

considerable accretion to the West of the area (Pattiaratchi & Wijeratne 2011). This 

model is currently being reviewed by the public and open to discussion. 

 

A trial groyne which is to be constructed of geotechnical bags filled with sand, 

which can be easily removed by slashing the bags when the trial is complete, has 

been proposed by Warringah Council (Morcombe 2010). This would give those 

involved, including the local council and general public, a forum to consider the 

results and determine the success of the trial before implementing a more permanent 

plan. The designs of the proposed new groyne at Port Geographe should be 

considered by Warringah Council when planning for this trial groyne. 

 

The groyne has been proposed and modelled at Devitt Street, Narrabeen, and is a 

design square to the beach. This may bring about an increase in beach sediment to 

the south of the groyne, but in contrast cause increased erosion to the north of the 

wall. This scenario also includes the continuation of beach nourishment (Figure 17). 
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The study of Port Geographe shows there may not be a need for a continuation of 

beach nourishment if the groyne be constructed at the correct angle. 

 

 
Figure 17 - Nourishment of Precincts 2-3 with a groyne at Devitt Street, Narrabeen showing the 
initial and final shoreline positions and the degree of change (Acworth c. 2011) 
 

 

A groyne could be built not only to protect the mouth of Narrabeen Lagoon, but also 

to prevent some of the erosion suffered along the shoreline of Narrabeen-Collaroy 

Beach. It is important to also consider that while using a groyne may help resolve 

this issue of beach recession, apart from being a potential eyesore within the beauty 

of the natural landscape, it could potentially disrupt the natural surf patterns and 

upset local beach users. Narrabeen Beach is an especially popular surf spot, and to 

risk this aspect of the beach could destroy one of its major assets.  

 

 

2.6.6 Artificial Reefs 

 

Artificial reefs consist of manmade structures below the surface of the sea acting as a 

sanctuary for marine life or create a recreational area for divers, fisherman and 

swimmers. They can also be used to promote or demote wave activity, which in turn 

can encourage better surf, or reduce the wave impacts on beaches causing coastal 
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erosion. Artificial reefs are widely known to be constructed of numerous materials 

including disused oil rigs, ships, or even old train carriages. 

 

Artificial reefs can be used as an alternative to beach nourishment, when this method 

is not suitable or economically viable for the site in question, although beach 

nourishment is still considered the most effective way of increasing beach 

stabilisation, artificial reefs have proved to work well together with beach 

nourishment programs such as those carried out in Florida, USA (Harris 2009).  

 

They act as a submerged breakwater, helping to reduce the wave energy in the region 

of the shallow water or nearshore zone (Sawaragi, Deguchi & Park 1988). Japan has 

seen the construction of many artificial reefs over the past decades to help control 

coastal erosion. The main design used is a broad-crested submerged breakwater 

(Figure 18), although these can be expensive to build (Sawaragi, Deguchi & Park 

1988; Pilarczyk 2003). 

 

 
Figure 18 – Broad-Crested Submerged Breakwater (Artificial Reef) (Pilarczyk 2003) 
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An artificial reef could serve as an alternative to costly beach nourishment if the 

correct studies were carried out to model the effects of the reef. Through these 

studies a combination of beach nourishment and the construction of an artificial reef 

could be the best solution. After talking to a local surfer at Collaroy-Narrabeen 

Beach during my field work, he mentioned that an artificial reef could be an ideal 

solution, as it may not only assist in controlling beach erosion, but also serve as an 

excellent surf break. 

 
 

2.6.7 Land Acquisition 

 

The wave impact zone as discussed earlier includes approximately 80 properties 

(Warringah Council 2006), with Warringah Council having plans to purchase 

properties within the zone when available through developer funding known as 

Section 94 Developer Contributions. Currently to date, Warringah Council has 

‘…purchased 3 properties within this zone, with enough funds to purchase another 

when it becomes available’ (Warringah Council 2006, p. 1). The properties 

purchased are being converted to open space recreational areas such as parks, 

helping stabilise the zone which can in turn reduce the effects of coastal erosion. 

 

 

2.7 Conclusion 

 

This chapter has served as a review of past and present literature, including survey 

regulations, Local and State Government legislation, as well as procedures and 

safeguards to protect beachfront properties and the beach reserve from the effects of 

coastal erosion and accretion. 
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CHAPTER 3 

 
 

Research Method 
 

 

 

3.0 Introduction 

 

This chapter will provide the methodology involved in carrying out the primary 

research portion of this project. Firstly, it will describe the site chosen for my field 

survey, and the procedures carried out to search and obtain Deposited Plans to 

establish the boundary locations. Secondly it will provide the methods involved in 

carrying out a field survey which will include two components:  

- A detail survey of the foreshore and adjoining properties along the described 

length of Collaroy Narrabeen Beach; 

-  A boundary survey to define the cadastral boundaries between the beach 

reserve and private properties that adjoin the beach reserve. 

In carrying out these surveys the extent of erosion that has occurred along the beach 

front of Collaroy-Narrabeen Beach will be determined in relation to the cadastral 

boundaries.  

 

This chapter will also look at the methods involved in determining whether the 

affects of accretion or erosion are of gradual and imperceptible means, or due to the 

sudden effects of such events as storms. Finally, it will look at the responsibilities of 

both the private owners of beachfront properties, and the relative governments with 

respect to these effects of coastal accretion or erosion. 
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3.1 The Site 

 

The site chosen for my field survey is a portion of Collaroy-Narrabeen Beach and 

adjoining beachfront properties situated South of Ramsay Street, East of Pittwater 

Road, North of the Collaroy Beach Carpark (North), and West of the Pacific Ocean. 

As described in chapter 1, the two large apartment blocks, ‘Shipmates’ & ‘Flight 

Deck’, have been of much focus in the media due to the effects of severe erosion 

occurring directly adjacent to both sites. 

Both unit blocks were built in the 1960’s and were constructed despite the council’s 

plan to resume the land following the 1945 storms. Due to poor planning, council 

has not only allowed initial development within a hazardous coastal zone, but also 

allowed massive overdevelopment within the zone (Short 2011). 

 

The storms of 1967 undermined the ‘Flight Deck’ apartment block, exposing its 

concrete foundations (Figure 19). 

 

 
Figure 19 – ‘Flight Decks’ exposed foundations after 1967 storm (Worley Parsons 2011) 
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3.2 Searching of Plans 

 

Cadastral records obtained from the Land & Property Management Authority 

(LPMA) website via the Spatial Information Exchange (SIX) viewer are shown in 

Figure 20. It identifies each parcel of land with a unique lot and plan number. Lot 

7351 in Deposited Plan 1166942 is dedicated as a Crown Reserve which forms the 

Collaroy-Narrabeen Beach foreshore. A search of the local reference map showed 

the previous plan over the beach reserve being plan MS 16009 Sy (Figure 21), also 

known as CP16009-3000. An initial electronic search of the LPMA showed this plan 

was not available online. Further investigation found this plan was not held at the 

LPMA, and the records show that it was never lodged.  Table 1 lists the properties 

Lot, DP information and their address. 

 

 
Figure 20 – Cadastral Records (LPMA 2011) 
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Figure 21 – Reference Plan (LPMA 2011) 

 

Address Certificate of Title 
Identifier Type of Occupancy 

1098-1102 Pittwater 
Road, Collaroy 

4-5/9/2534, B/404802 Council Reserve 
(Resumed Land) 

1104 Pittwater Road, 
Collaroy 

A/404802 Private Residence 

1106 Pittwater Road, 
Collaroy 

8/9/2534 Private Residence 

1 Frazer Street, 
Collaroy 

1/306168 Private Residence 

1110 Pittwater Road, 
Collaroy 

SP61846 2 Strata Units 

1112 Pittwater Road, 
Collaroy 

2/306168 Private Residence 

1114 Pittwater Road, 
Collaroy 

SP1977 36 Strata Units 

1122 Pittwater Road, 
Collaroy 

SP677 27 Strata Units 
 

Table 1 - Cadastral Information (LPMA 2011) 
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Once lot and Deposited Plan numbers are obtained, the plans are ordered from the 

LPMA through the appropriate online searching company. Some of the plans ordered 

are compilation plans which generally provide no survey information other than 

boundary distances and lot areas. These types of plans have been compiled from 

previous plans which may be either another compiled plan or a survey plan. 

Deposited Plans 220059 and 1009032 as well as Strata Plans 677, 1977 and 61846 

contain enough survey information to carry out a boundary definition of the area to 

be surveyed. 

 

 

3.3 Field Survey 

 

3.3.1 Survey Equipment  

 

The survey equipment to be used for the primary research study includes: 

  - A Leica TCRP 1205+ Total Station with robotic capabilities. This 

instrument uses Electronic Distance Measurement (EDM), a system that utilises laser 

technology to measure distances to an accuracy of 1mm + 1.5ppm to a single prism, 

up to 3 kilometres, and 2mm +- 2ppm with its reflectorless function up to a distance 

of 300 metres, and measures vertical and horizontal angles to an accuracy of 5 

seconds (Leica Geosystems 2009). The instrument was checked and adjusted less 

than 6 months prior to the field survey, as well as base-lined within this time to 

assure its accuracy. 

 -  A Leica RX1200 remote control unit will be used along with a Leica 360o 

reflector prism atop a Leica Smart Pole to carry out the detail survey portion of the 

field survey. 

- Computer aided drafting programs are required to process the data into a 

readable format so it can be understood and examined. The data will be downloaded 

from the total station in a neutral file format and processed in Civilcad 5.7. The 

Civilcad file will then be converted to a DWG file format to be opened in AutoCAD 

2008. This program will be used to produce the final drafts of survey plans. 
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3.3.2 Traverse for Survey Marks and Monuments 

 

To define the cadastral boundaries of the subject lots, a survey traverse was carried 

out to locate reference marks and permanent marks. These marks are shown on 

deposited plans with connections to boundaries through bearings and distances. 

 

DP1009032 is a reasonably recent plan registered in 1999, and contains most marks 

required to get an initial orientation fix. Two permanent marks (PM3986 & PM3988) 

will be located from this plan to fix an azimuth, as well as reference marks and 

occupations to complete to boundary fix. 

 

DP220059 was registered in 1964 and, despite the date of registration, reference 

marks were also found from this plan. It consisted of the original subdivision for the 

two unit blocks ‘Shipmates’ and ‘Flight Deck’ which also showed the partially built 

‘Shipmates’ with an offset to boundary. This will also be located to assist in the 

boundary definition. The Strata Plans that were produced with the subdivision plan 

DP220059 also show offsets from walls to boundaries of the two unit blocks. 

 

As well as marks and monuments found that are shown on registered plans, 

boundary marks were also discovered. A peg at the North Western corner of lot B in 

DP5234 will be located, as well as drill holes and nails at the boundary corners of 

SP677 and SP1977. The marks found and located will be enough to carry out a 

boundary definition of the subject lots. 

 

 

3.3.3 Detail & Level Survey of the Coast Area 

 

A height will initially be transferred from Permanent Mark 3986 which has an AHD 

value of 4.061m (LPMA 2011). A bench mark consisting of a nail in concrete will be 

placed to transfer the height from PM3986 through to a survey station near the beach 

front. Levels will be taken and an arbitrary value placed on the station for the initial 

detail survey. Heights will be calculated and transferred to AHD in post processing. 
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The detail survey of the subject area will be carried out in two parts. Initially a grid 

of spot levels will be taken across the sandy beach to determine the position of 

MHWM through contouring. From previous survey work, Pittwater Road has a 

generally known AHD value of approximately 4m. The beach had not been affected 

by a large storm surge recently, due to observations of the gentle gradient of the 

sand, so this method was deemed satisfactory to locate the MHWM initially. This 

decision was confirmed with Mr. Allan Gordon of NSW Maritime, who advised that 

this method would be satisfactory for the purpose of the survey, although if defining 

a MHWM boundary, real-time levelling would need to be carried out. 

 

The second part of the detail survey, carried out on a separate day, will be used to 

locate the grassy bank, where erosion has also occurred. This grassy bank bounds the 

vegetation area and properties to the west, and the sandy beach to the east. The top 

and bottom of bank will be located to show the steep grade in parts of the bank. 

 

 

3.4 Defining the Boundaries 

 

From marks and monuments found, the boundaries of the subject lots can be defined. 

Azimuth will be taken using PM3986 and PM3988. These marks are shown on 

DP1009032 and form a basis for connecting marks to boundary corners. From there 

the boundaries will be established using the accepted hierarchy of evidence for the 

reinstatement of boundaries.  

 

 

3.5 Survey Report on Location of Boundaries 

 

A survey report will be produced to comment on the position of the eroded bank. As 

with identification surveys carried out on property boundaries in New South Wales, 

a survey report accompanies the survey plan to assist in the explanation of the 

findings of the boundary survey. This report can be found in the appendices section. 
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3.6 Gradual & Imperceptible Erosion 

 

The Water Research Laboratory of the School of Civil and Environmental 

Engineering (UNSW) has placed 5 monitoring cameras on top of the ‘Flight Deck’ 

apartment block. These images are used to ‘…quantify and map shoreline variation 

along the embayment, and to quantify sediment movement within the embayment’ 

(WRL 2011). Images are archived and available online for the public to view. A 

study of these images will assist in determining whether changes to the shoreline are 

gradual and imperceptible, and therefore whether the doctrine of accretion and 

erosion may apply. 

 

 

3.7 Implications of the Crown Beach Reserve 

 

Lot 7351 DP1166942 is dedicated as a beach reserve over Collaroy-Narrabeen 

Beach. As mentioned earlier in this study, the previous plan over this area was 

unable to be located. A study of the legislation and survey regulations will determine 

whether the doctrine of accretion & erosion applies over this land, and will be 

examined in the results of Chapter 4. 

 

 

3.8 Government Responsibilities to Beach Erosion 

 

A review of legislation and local government guidelines conducted in Chapter 2 will 

assist in determining what responsibilities the local and state government has in 

reducing and preventing the effects of beach erosion. This will apply to both 

emergency coastal works after a recent storm, as well long term planning for 

protection of the foreshore and adjacent properties. In doing so, this study can then 

determine what, if any, changes are required to current legislation and guidelines to 

protect both the adjacent landowners rights, as well as public interests in regards to 

beach access and utilisation of the beach reserve. 
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3.9 Private Landowner Rights & Responsibilities to Beach Erosion  

 

As with Section 3.8 in this study, legislation and government guidelines will also be 

examined to determine the rights and obligations of the private landowner in relation 

to both emergency coastal works after a storm, and long term protection of their 

beachfront properties. 

 

 

3.10 Summary of Chapter 3 

 

This chapter has outlined the methods used to determine the position of cadastral 

boundaries with respect to the extent of coastal erosion upon these boundaries, 

government legislation and guidelines on coastal protection in regards to both public 

rights and interests of the beach reserve and the private landowners’ rights and 

obligations towards the protection of their own land. 
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CHAPTER 4 
 
 

Results 
 
 

 
 

4.0 Introduction 
 

Chapter 4 will outline the results of primary field data and secondary research data. 

It will aim to look at the effects erosion has on the cadastral boundaries of properties 

along Collaroy-Narrabeen Beach as well as the implications the Crown Beach 

Reserve has with regards to the doctrine of accretion and erosion. 

 

This chapter will also summarise the methods of protection that can be put in place 

prior to and during a large storm event to prevent or reduce the effects of erosion, as 

well as the long term plans by Governments to prevent erosion to the coast. 

 
 
 
4.1 Boundary Establishment 
 
 

From marks and monuments found, the boundaries of the subject lots have been 

defined. Azimuth was taken using PM3986 and PM3988. In comparing a connection 

between these two marks via survey and MGA ground, a difference of 0.002m 

(2mm) over 284.052m. this produces an accuracy of 1:142000, and is well within the 

accepted accuracy for this type of survey. These marks are shown on DP1009032 

and form a basis for connecting marks to boundary corners. From there the 

boundaries have been established using the accepted hierarchy of evidence for the 

reinstatement of boundaries.  

 

All boundaries fit to marks from survey to original survey plans, although the offset 

from the North Western corner of the garage wall of the ‘Shipmates’ building on 

SP677 was found to be different from original survey by 0.060m. This was proved 
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by checking an adjacent offset from the same building to boundary, which agreed as 

per original survey plans. This discrepancy has been disregarded and is shown, along 

with all other connections used to define the boundaries on the calculation sheet 

contained within Appendix G. 

 

 

4.2 Detail Survey of Part of Collaroy-Narrabeen Beach 

 

A detail survey of part of Collaroy-Narrabeen Beach front was conducted on 31st 

July, 2011. The survey took place between numbers 1098-1124 Pittwater Road, and 

1 Frazer Street, Collaroy and included the sandy beach and location of the grassy 

bank that runs along the property boundaries of the beach reserve and the landward 

properties bounding the reserve. The purpose of the survey was originally to 

determine the position of the mean high water mark in comparison to the cadastral 

boundaries of privately owned land along the strip. In carrying out the detail survey, 

it became apparent that the mean high water mark was not a concern for the cadastral 

boundaries (Figure 22) as it was found to be a minimum of 33.9 metres from the 

fixed line boundaries at the time of survey. It was apparent from the detail survey 

that no major storm activity had recently occurred due to observations of the gentle 

gradient of the beach, hence the mean high water mark being so far away from the 

private cadastral boundaries. Further evidence is shown when comparing the position 

of the surveyed MHWM line to the MHWM line shown on DP1166942 (Figure 22). 

The concern was the amount of erosion that had occurred between the private land 

and the beach. 
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Figure 22 – Position of Mean High Water Mark as per survey & DP1166942 (background image – 
nearmap 2011) 
 

 

It was revealed from the detail survey that the sandy beach had encroached upon the 

private land by up to 10.94 metres measured along the adjacent boundary lines to the 

sand line (Figure 23). This poses an increasing problem of privately owned land 

becoming part of the sandy beach, confusing beachgoers who may trespass on 

private land.  
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Figure 23 – Position of sandy beach with offsets to cadastral boundaries (background image – 
nearmap 2011) 
 

 

AutoCAD was used to compute the amount of physical land lost from the landward 

side properties to the beach caused by erosion along these fixed-line cadastral 

boundaries. As table 1 and graph 1 shows, up to 20.94% has been lost in the case of 

No.1 Frazer Street, Collaroy. This could cause some concern for beachfront land 

owners. 
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Address 
Total Land 
Size (By 
Survey) 

Total Land 
Lost to 
Erosion 

Percentage of  
Physical Land 

Lost 
1098-1102 Pittwater Road, 
Collaroy 

2176.8 417.0 19.15% 

1104 Pittwater Road, 
Collaroy 710.7 81.9 11.52% 

1106 Pittwater Road, 
Collaroy 788.6 108.6 13.77% 

1 Frazer Street, Collaroy 980.6 205.3 20.94% 
1110 Pittwater Road, 
Collaroy 383.4 0.0 0.00% 

1112 Pittwater Road, 
Collaroy 472.0 27.4 5.80% 

1114 Pittwater Road, 
Collaroy 2884.5 423.5 14.68% 

1122 Pittwater Road, 
Collaroy 2662.6 278.7 10.47% 

 
Table 2 – Percentage of Physical Land Lost 
 
 
 
 

Table 3 – Percentage of Physical Land Lost 
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4.3 Survey Report 

 

The purpose of the survey report is to assess any issues arising from the erosion 

caused along the coastal area surveyed. At the time of survey, the Mean High Water 

Mark had receded towards the ocean due to no large and substantial storm activity 

prior to the survey. It is clear from the position of the grassy bank however, that 

erosion is a problem along this coastal area, and after a large storm the sandy beach 

can be eroded up to this grassy bank, hence the mean high water mark possibly 

encroaching upon the private ‘right line’ cadastral  boundary. A copy of the survey 

report is included within Appendix F. 

 

 

4.4 Application of the Doctrine of Accretion & Erosion 

 

The analysis of beach width data and photographic evidence has aided in 

determining whether the doctrine of accretion and erosion applies along the beach 

front of Collaroy-Narrabeen. Certain criteria must be examined to assess whether 

this is the case. As seen in Table 4, beach movement has been quite irregular in the 

years 2004 to 2008. The dark blue line which represents the part of the beach directly 

adjacent to Jenkins Street and very close to where the primary research survey was 

partaken. It illustrates a beach width that fluctuates in a very irregular way, from as 

little as 17 metres in December 2004 to as much as 51 metres wide in June 2006. As 

can be seen, it is evident that erosion and accretion has not been gradual and 

imperceptible at all, but rather hugely irregular, due mostly to large storms impacting 

on the beach.  
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Table 4 – Fluctuations in beach width at Collaroy-Narrabeen (Water Research Laboratory – School 
Of Civil And Environmental Engineering 2011) 
 

 

It should be noted that the beach width is not measured to the landward side 

cadastral boundaries of the beach reserve, but instead from water line to landward 

sand/vegetation line. Due to this, the actual beach width at the extreme would 

measure just 6 metres wide from water line to the fixed-line cadastral boundary in 

December 2004. 

 

As photographic evidence from the monitoring cameras atop of ‘Flight Deck’ 

suggests (Figure 24 & 25), erosion of the beach and adjacent private land is not 

occurring gradually, day to day, week to week, month to month; instead it is 

happening almost instantaneously, during and immediately after a large storm. 

Figure 24 & 25 are photos taken at the same time of day, just a week apart. As can 

be seen, a large storm that has occurred during the week has exposed rock protection 

works in front of beachfront properties. The erosion has also exposed the 

foundations of a set of steps used to access the beach, making them a hazard to the 

publics’ use. These results, both measured and photographic, therefore illustrate that 

the primary study area within Collaroy-Narrabeen does not comply with the doctrine 

of accretion and erosion. 
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Figure 24 – Photo taken 8am, Friday 15th October, 2004 looking North (Water Research Laboratory – 
School Of Civil And Environmental Engineering 2011) 
 

 
Figure 25 – Photo taken 8am, Saturday 23rd October, 2004 looking North (Water Research 
Laboratory – School Of Civil And Environmental Engineering 2011) 
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For the doctrine to apply, it states that erosion cannot be caused by the intentional 

hand of man. Previous to rock stabilisation protection, erosion was not caused by any 

man made structures, or by any deliberate act of man, therefore the doctrine of 

accretion and erosion may apply. Since the erection of the rock stabilisation 

protection, it could be said that the process of erosion may have been accelerated due 

to these man made structures. In this case the doctrine would not apply. The doctrine 

of accretion and erosion may also apply, as it could be said the processes are natural, 

as in they are caused by storms. 

 

Looking at all these factors concerning the processes of accretion and erosion, it is 

apparent that the doctrine does not apply, as the erosion cannot be considered 

gradual and imperceptible. 

 

 

4.5 Crown Land Conversions & the Status of the Beach Reserve 

 

In January 2008, a Crown Lands Conversion, Valuation and Asset Data Management 

Program commenced, funded by the New South Wales Treasury. The aim of the 

project is to convert a large proportion of Crown land parcels that were formally held 

under the old system of titling, to the new system of Torrens Title. This allows these 

properties to be searched electronically online, the same as normal freehold titles can 

be. In doing so, this process allows the management and valuation of these Crown 

owned properties by Government agencies, as well as the general public having 

more readily available access to research these properties (LPMA 2011). These 

conversions are taking place across the eastern division of New South Wales, and 

include such parcels as beach reserves and mangrove areas. 

 

A recently lodged plan has identified the beach reserve of Collaroy-Narrabeen 

between the ocean and right-line cadastral boundaries on the East and West of the 

foreshore respectively, and Malcolm Street, Narrabeen in the North to Birdwood 

Avenue, Collaroy in the South. The beach reserve is now known as Lot 7351 in 

Deposited Plan 1166942. The plan was prepared solely to identify the land described 

above, and the boundaries were not investigated by the Registrar General. Hence, it 
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defines no cadastral boundaries, other than that the beach reserve extends to the 

mean low water mark to the east. 

 

Investigation into previous plans of this Reserve found that the previous plan was 

number MS 16009 Sy, also known as CP16009-3000. Investigations at the Land and 

Property Management Authority found they had no record of the previous plan. 

Further investigation at the LPMA found that they had never received a copy of this 

Crown Plan. 

 

The plan shows the reserve having a boundary to the east defined by the mean low 

water mark. Modification of the doctrine of erosion and accretion as stated in Section 

55N of the Coastal Protection Act 1979 No. 13 states that the doctrine applies to a 

water boundary which is defined or otherwise determined by reference to a mean 

high water mark. As the eastern boundary is bounded by MLWM, this coastal Crown 

Reserve is not affected by the doctrine of erosion and accretion and cannot lose or 

gain land by title. The Crown Reserve will therefore always remain as a piece of 

legal land, although may not continue to remain as a piece of physical land due to the 

effects of erosion and sea level rise perhaps eventually putting it completely under 

water. 

 

 

4.6 Government Responsibility to Erosion 

 

Storms in 1945 hit Collaroy-Narrabeen Beach and destroyed many properties 

(Worley Parsons 2011), some of those which now form the northern end of the 

Collaroy Beach car park (Figure 26). These buildings in this area were removed, and 

the properties resumed by council, allowing no more development on the properties. 
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Figure 26 – Damage to houses, June 1945, resulting in them being demolished, with the land being 
resumed by council (Cameron 2010) 
 

 

1967 saw another large storm strike the beach eroding sand to a depth of 5m along 

the portion of beach in front of the ‘Flight Deck’ unit block (Worley Parsons 2011), 

the area in which the primary study of this project was carried out. The erosion 

exposed the buildings foundations and caused serious concern for the stability of the 

multi storey building and its neighbouring high-rise ‘Shipmates’. 

 

In 1974, further large storms devastated the beach front, washing away dunes at 

North Narrabeen, and destroying part of Ocean Street, as well as washing away part 

of the central-northern area of the beach, threatening more homes, as well as another 

multi storey unit block at Narrabeen ‘Marquesas’ (Worley Parsons 2011). 

 

The state and local governments have a responsibility to ‘…preserve and protect the 

Collaroy/Narrabeen Beach as a national asset for public recreation and amenity…’ 

(Warringah Local Environment Plan 2000 schedule 13, clause 2). 
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These storm events show the responsibilities that must be extended by local & state 

governments to protect the existing private properties as well as the publics’ assets. It 

has been through poor management and planning practices throughout the past, that 

has allowed the development (and in some cases, overdevelopment) of these coastal 

areas. Remedial works of these areas have previously been carried out by the 

Government in the way of rock protection and sea walls, as well as ongoing sand 

nourishment of Collaroy-Narrabeen Beach. Future methods of remedial work must 

be studied and carried out to not only protect the private property owners interests, 

but also the interests of the public as a whole with regards to the continual use of the 

beach foreshore.  

 

 

4.7 Temporary Protection – Past & Present 

 

4.7.1 Concrete Tank Traps 

 

After the storms of 1945, huge concrete tank traps were placed in front of the 

Arlington Amusement Hall as emergency protection (Worley Parsons 2011). 

Concrete tank traps are large concrete structures, usually of square or pyramid shape, 

that are used in war time to prevent tanks from passing through an area (Wisegeek 

n.d.). These large structures helped break up the wave surges hitting the building. 

Although they are a very effective way of breaking up wave surges, they could only 

be put in place as a temporary measure as they are quite obtrusive and do not please 

the landscape aesthetically.  

 

 

4.7.2 Rock Protection 

 

As an emergency measure large boulders and rocks were placed along the eroded 

beach area (Figure 27) after historically large storms in 1967 to help not only break 

up the path of wave surges, but also to stabilise the already weakened banks and sand 

(Worley Parsons 2011). Much like the tank traps mentioned above, these rocks are 

an effective way of reducing wave surges. 
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Figure 27 – Emergency rock protection in front of ‘Shipmates’ & ‘Flight Deck’ c.1972 (Worley 
Parsons 2011) 
 

 

4.7.3 Sand Bagging 

 

As per government legislation, temporary emergency coastal works are permitted to 

be installed by private land owners to protect their properties. These works should be 

erected prior to or after a storm has commenced and can consist only of sand or geo-

textile bags filled with sand. The sand must be imported from elsewhere and may not 

originate from the beach with which they are being laid. No other temporary 

emergency protection materials are permitted by law. 

 

 

4.8 Long Term Protection – Present & Future 

 

4.8.1 Rock Protection 

 

As a result of large storms, council partook in the dumping of large sandstone rocks 

and rubble. After the storm of 1967, rocks and rubble were placed along the 

beachfront (Figure 27), particularly in front of ‘Flight Deck’ to increase beach 

stability (Worley Parsons 2011). These rocks were placed initially as an emergency 
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measure, but have become a long-term protection method for the beachfront 

properties, although do not prevent beach erosion as can be seen in Figure 28. This 

photo was taken after large storms in 2007, and as can be seen, the beach has been 

heavily eroded. They do, however, prevent erosion occurring past (landward from) 

the rock protection, therefore protecting beachfront residences and their foundations. 

 

Figure 28 – Exposed rock walls at Collaroy-Narrabeen Beach, 28 July 2007 (Worley Parsons 2011) 

 

 

4.8.2 Sea Wall 

 

The southern end of Collaroy-Narrabeen Beach is now occupied by a seawall of 

stone gravity construction (Worley Parsons, 2011). The southern end of the beach is 

the popular position for beach-goers, and is where the flags are often placed for safe 

swimming. This southern end appears at most times to be plentiful of sand, and 

generally has quite a wide sandy beach area, although during large storms can suffer 

from heavy erosion which can expose rocks and also the foundations of the sea wall. 

It has proven over the years however, that it has been a successful in protecting the 

foundations of the ‘Arlington Arcade’ building as well as the Collaroy Beach 
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Reserve, which includes the ‘Collaroy Beach Surf Life Saving Club’, located 

immediately to the south of this ‘Arlington Arcade’. 

 
 
 

4.8.3 Prevention of Future Development & Planning Procedures 

 

As stated earlier, Warringah Council is in the process of purchasing beachfront 

properties in order to restore the land to its more natural state by turning it into a 

vegetated reserve. In doing so, this will prevent any future development of the land, 

stabilising the area and reducing the effects of erosion and accretion on the land. 

Two properties have been purchased to date with Section 94 Developer Contribution 

funds, with enough money to purchase another when it becomes available 

(Warringah Council 2006).  

 

Dune rehabilitation is an effective ‘soft engineered’ approach to combating the 

effects of erosion. With this form of protection it can also increase the number of 

ecological communities within the area, helping to maintain these dune systems 

(Department of Planning NSW 2010). 

 

Along with land acquisitions, Warringah council has guidelines in place to restrict 

and monitor future development. Restrictions such as the Wave Impact Zone, Zone 

of Slope Adjustment and the Zone of Reduced Foundation Capacity lines (Figure 6) 

allow Council to restrict or even completely prohibit major development within these 

zones, assisting the natural process of accretion and erosion to continue as it has for 

thousands of years. 

 

 

4.8.4 Beach Nourishment 

 

Beach nourishment is a popular method used by Warringah Council to replenish 

sand lost to storm surges. Although a reactive solution rather then a preventative one, 

it is an immediate solution that allows the continued use of the beach reserve by the 

public, as well as reinstating the physical land lost to erosion on private properties, at 
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least until the next storm removes the replaced sand. This solution does not offer any 

long term or permanent resolutions. 

 

 

4.9 Private Landowners Rights 

 

As discussed in chapter 2, private landowners have the rights prior to and during 

storm activity to erect temporary coastal protection to prevent erosion occurring to 

their properties. The only temporary protection permitted is geotextile bags filled 

with sand, with which the sand must not be taken from the adjacent beach. Land 

owners are expected to be aware of any approaching storms, and should be ready 

with appropriate protection.  

 

With regards to long term protection of land owner’s properties, planning procedures 

are in place to allow the construction of protective structures, such as sea walls, 

through development applications and approval from the consent authority. There 

are strict conditions that must be adhered to for the approval of these structures, but 

if all conditions are met, a landowner has the rights to construct coastal protection 

within their property boundaries. 

 

 

4.10 Summary 

 

This chapter has outlined the results of primary field data and secondary research. It 

has examined the effects erosion has on the cadastral boundaries of properties along 

Collaroy-Narrabeen Beach as well as the implications the Crown Beach Reserve has 

with regards to the doctrine of accretion and erosion. 

 

This chapter has also reviewed the methods of protection available prior to and 

during a large storm event to prevent or reduce the effects of erosion, as well as the 

long term plans by Governments to prevent erosion to the coast. 
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CHAPTER 5 
 
 

Conclusion 
 
 

‘Man cannot fight Mother Nature but educated man can assist her to 
restore balance.’ 

 

   Michele, Manly Daily, 2009 

 

 

5.0 Introduction 
 

This study has collected and reviewed both secondary research combined with a 

primary study to offer a cohesive report that critically reviews current legislation, 

case law, survey regulations and remedial coastal works, to recognise deficiencies 

and recommend considered solutions to the case study of Collaroy-Narrabeen Beach. 

 

 

5.1 Achievement of Objectives 

 

It was the aim of this project to investigate the effects of coastal erosion on coastal 

boundaries and to determine the rights, obligations and limitations attached to that 

land with respect to both the private land owner and the general public. This study 

comprehensively reviewed the above through a combination of secondary and 

primary research methods. The collection and critical review of current legislation, 

case law, survey regulations as well as investigation into examples of coastal 

remedial works (both successful and unsuccessful) was applied to a primary research 

study. This final chapter will suggest what recommendations are believed to be most 

effective in protecting the foreshore of Collaroy-Narrabeen. 
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5.2 Problems & Recommendations 

 

Natural boundaries will continue to be more difficult to review in context, simply 

because they are continually moving. There can be advantages for both the landward 

side property owner (private) and the seaward side property owner (the Crown) 

whose properties includes a natural boundary, in that if accretion occurs, title is 

gained by the private owner, and if erosion occurs the Crown would gain land by 

title. This however, has changed with the modification of the doctrine of accretion 

and erosion through the Coastal Protection Act, which currently states that land 

cannot be granted to the landward owner if it restricts or denies access to the 

adjoining beach reserve. This modification indicates a fairer and more balanced 

approach to legislation with the protection of public assets, without loss to the 

landward owner. 

 

To be protected under this law, conditions must comply with the doctrine of 

accretion and erosion, which states that such change must do so gradually and 

imperceptibly. When erosion occurs suddenly however, such as during a storm, 

although no land is lost by title, land is lost physically. Landowners have the right to 

place temporary protective works to protect their properties from these effects, 

although these works may only be placed immediately before or during a storm. If a 

property owner is not prepared for such storms, property damage and physical land 

loss can occur. Permanent protective works may be applied through a development 

application through local Council, although approval is not guaranteed. Permanent 

protective works such as sea walls may actually increase the effects of coastal 

erosion, and could in some cases accelerate the erosion of an entire beach width. 

 

Although 100 foot reserves have been successful in protecting properties with right-

line boundaries within the coastal zone to date, the solution has only been a 

temporary measure, as the natural boundaries will eventually meet the right-line 

boundary. Any erosion that occurs beyond the right-line boundary suffers a loss of 

physical land, though not by title, and the 100ft reserve becomes non-existent.  

 

As temporary solutions such as the 100ft reserve lose their effectiveness, more time 

and dedication needs to be committed to the research and testing of remedial 
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protective works to prevent further coastal erosion. Groynes can be a successful way 

of reducing the effects of littoral drift if placed correctly. As discussed in chapter 2, 

the groynes built at Kirra Beach have been quite successful, as can be seen in Figure 

15. These groynes have successfully allowed for the beaches upward of the littoral 

drift to thrive, and with strategic planning the placement of a groyne (or groynes) at 

Collaroy-Narrabeen Beach could be an effective way of increasing the beach width, 

protecting both private landowners assets, as well as the publics’ use of the beach 

reserve.  Initial testing with sandbags will be particularly useful in determining what 

the actual effects will be prior to committing to such a significant development. As 

Collaroy-Narrabeen is a popular surf spot, this testing will be instrumental in 

determining the effects on surf breaks also. 

 

Along with groynes, artificial reefs could also be implemented to reduce the wave 

impact on the shoreline, effectively reducing coastal erosion during large storms. 

Artificial reefs have many benefits, along with the assistance in the reduction of 

coastal erosion, they can serve as a recreational diving area, a surf break, as well as a 

new habitat for marine life.  

 

The wave impact zone line along Collaroy-Narrabeen Beach was implemented by 

Warringah Council to restrict and prohibit major development eastward of the line, 

and has proven to been an effective way of regenerating natural dunes along the 

coast. This solution, along with land acquisitions, will see continued natural dune 

rejuvenation, returning the coast to its natural state and in doing so the possibility of 

a decrease in sudden erosion due to dune stability. The wave impact zone position 

should be continually reviewed to determine the best setback positions for new 

development. This could be done with the introduction of surveys annually or bi-

annually of the beachfront, similar to the survey conducted in this primary study, to 

determine the exact movement of the sand and grassy bank from year to year. 

 

The importance of collective and responsibly considered action which successfully 

manages the delicate balance between protecting privately owned land and public 

use is demonstrated below in Figure 29, which forecasts a ‘doing nothing’ scenario, 

the results of which show the area of primary study (shown at chainage 2600) having 



 62

a shoreline change of -32m, and in doing so push the Mean High Water Mark 

Westward towards the right-line boundaries of the private properties. 

 

 
Figure 29 – The ‘do nothing’ scenario showing the initial and final shoreline positions and the degree 
of change (Acworth c. 2011) 
 

 

This study has proven that there are serious and concerning issues surrounding 

coastal erosion, and its effect on coastal property boundaries. As Australia’s stunning 

and iconic coastline continues to urbanise, the importance of collective and 

responsibly considered actions which successfully manage the delicate balance 

between protecting privately owned land and public interests from coastal erosion in 

New South Wales has never been more significant, which has been demonstrated 

through a primary research study complimented with secondary literature review.  
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