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Executive Summary 
 

The Clarence City Council Shoreline Monitoring Program is an annual coastal surveying project 

that documents contemporary and historical changes in shoreline structure and position on 

numerous beaches within the Clarence Municipality. The project was initiated after a large 

storm event on the 9th of July 2011 which resulted in substantial damage to both beaches and 

infrastructure along the south and south-east coasts of Tasmania. Significant erosion and 

shoreline retreat was observed at beaches stretching from as far west as Spain Bay in Port 

Davey, as far south as Prion Beach on the South Coast and east to Roaring Beach on the 

Tasman Peninsula.  

The main study sites of Bellerive, Howrah, Seven Mile, Roches and Clifton Beaches along with 

Cremorne and the southern end of Pipe Clay Lagoon have been surveyed and analysed 

annually starting immediately after the 2011 event. A further nine sites have also been 

surveyed at least once since the inception of the program.  

Pre 1960 historical aerial photographs for 12 of the 16 sites have been rectified to provide an 

historical record of shoreline positions and to provide a geomorphic context for areas 

experiencing elevated shoreline erosion. 

The results from the 2018-19 survey mimic the 2017-18 results with shoreline recession above 

the long term average at both Bellerive Beach and the shoreline along Bicheno Street on 

Pipeclay Lagoon. A mild recovery in shoreline position was observed at the rest of the study 

sites. The stabilisation observed at Roches Beach can be largely attributed to the ongoing 

beach replenishment program which has seen sand scraped from other areas of the beach to 

stabilise the ongoing recession that had been observed over many years.  Seven Mile, Howrah, 

Cremorne and Clifton Beaches all showed a slight recovery in their overall shoreline positions 

since the 2018 surveys.   

While the aforementioned beaches shorelines have all stabilised there is still some ongoing 

erosion observed at each of the beaches surveyed in 2019.  As with last year the western part 

of Bellerive Beach continues to show elevated rates of shoreline retreat which in places 

exceeded one metre from the previous year’s survey.  The northern end of Roches beach close 

to Bambra Reef continues to show increased erosion rates adjacent to the rock fill hardening. 

If the continued erosion is unchecked it is expected that there will be privately owned 

property losses in the near future at this site. The 2011 storm bite at Clifton Beach is still active 

and receding at several sites, and retreat is observed at beach access points at the southern 

of Bicheno Street on Pipeclay Lagoon 

Orthophotographs of both Rokeby and Mile Beaches have also been produced to perform 

quick assessments of shoreline change. The western end of Rokeby Beach has undergone 

retreat of up to 2.7 metres in front of and to the west of the Sewage treatment works, while 

the shoreline at Mile Beach have remained relatively stable. 
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Introduction 
 

Beginning on the 9th of July 2011 a large storm event pounded the west and south coasts of 

Tasmania with waves in excess of ten metres for approximately 54 hours. The long-period 

swell and associated surge resulted in a substantial storm bite with large quantities of sand 

removed from the beaches along much of the southern and south eastern Tasmanian 

coastline.  

The beaches of Storm Bay and Frederick Henry Bay were hit particularly hard with wave 

heights exceeding three metres and storm bites of around ten metres measured at parts of 

both Seven Mile and Roches Beach (Figure 1).  

Immediately after the storm event it was identified that there was a need to capture the 

resulting impacts using high resolution aerial photography for many of the beaches within the 

Derwent Estuary, Storm Bay and Frederick Henry Bay. The flights were flown on the 15th of 

July 2011.  In total 1250 photographs were taken covering numerous beaches within the 

Clarence, Sorell and Kingborough Municipal areas.  

 

 

Figure 1  - Significant wave heights for Frederick Henry Bay 9 July 2011 (source: Water 

Research Laboratory, University of New South Wales, 2011). 

The 10-15cm resolution orthophotography provided a quick quantifiable representation of 

the resulting shoreline position and clearly identified the areas hardest hit by the storm event.  
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The subsequent 2012 to 2019 surveys were more comprehensive surveys focussed primarily 

on the beaches of the Clarence Municipality. During these survey’s the beaches were 

intensively photographed with three or more flight runs per beach so that an accurate three-

dimensional representation of the beach profile information could be generated.    

The data was processed in two stages.  In the first stage, the seaward extent of the vegetation 

line was extracted from the orthophotography. The second stage was a computationally 

intensive analysis of the orthophotography which enabled the extraction of relative beach 

profile information for all the beaches surveyed. 

The Clarence City Council Shoreline Monitoring Program is primarily a baseline monitoring 

project aiming to provide an objective set of accurate high resolution data from which 

decisions on future planning requirements and adaptation measures can be based. The data 

will support and strengthen the effectiveness of existing projects such as the TASMARC 

shoreline monitoring program, the findings of the Clarence City Council Coastal Vulnerability 

Assessment Report and the Tasmanian Coastal Adaptation Decision Pathways project. 

The Study Area 
 

The 2018-19 survey (Figure 2) aimed to cover most of the densely populated sandy beaches 

that experience substantial wave action within the Clarence Municipality. 

These shorelines included: 

 

• Seven Mile Beach 

• Roches Beach 

• Cremorne Beach 

• Clifton Beach 

• Bellerive Beach 

• Howrah  Beach 

 

AAM a commercial aerial survey firm from Melbourne was contracted by the Tasmanian 

government to acquire the 2018-19 imagery across much of Tasmania.  10 centimetre 

resolution imagery for the entire Clarence Municipality was captured but this high resolution 

imagery was only provided for the above 6 specified areas as well as Rokeby and Mile Beach. 

There is the possibility in the future of processing this 2018-19 data at 10 centimetres for all 

of the coastlines previously studied during this project, but the raw data will have to be 

purchased from AAM.  
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Figure 2 - Study area and 2018-2019 flight lines for the Clarence City Council Shoreline 

Monitoring Program. Photos were captured at all the blue photo points. 



 

5 | P a g e  

 

 

Wave Climate and Tide Regime 
 

The southern coast of Tasmania is a high energy swell environment (Davies 1980).  It is a very 

stormy region.   Waves of less than two metres occur only 2% of the time and waves of greater 

than five metres occur 40% of the time (Chelton et al. 1981).  Waves of greater than four 

metres regularly pound the coastline (Bureau of Meteorology 1995). 

The study area has a micro-tidal regime with spring tides of greater than two metres.  This 

tidal range is regularly amplified by high winds and large swells which cause areas of the beach 

and fore dunes that are normally beyond the reach of the tide and wave attack, to suffer 

significant erosion events. This effect is illustrated in Figure 3 below. The identified and 

labelled peaks correspond to a series of intense low pressure systems which pushed observed 

sea levels over 50cm above predicted levels during the storms in July 2011. 

 

 

Figure 3 - Storm tide peaks visible in tide gauge data from the 2011 Hobart Ports tide gauge 

data (Data courtesy of the Bureau of Meteorology 2011). 

Geology and Geomorphology 
 

The bedrock geology of the study area is principally Permian siltstones, Triassic sandstones 

and Jurassic dolerite. These rocks have been subject to normal faulting which has resulted in 

them being variably tectonically uplifted and dropped forming the typical undulating horst 
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and graben landscape. The Permian and Triassic sedimentary rocks have been intruded in 

places by igneous Jurassic dolerite. Overlying the hard bedrock are Tertiary and Quaternary 

sediments as poorly consolidated alluvium, colluvium and coastal sediments. 

Previous studies (e.g. Davies 1980) have identified the dune and beach deposits within the 

study area as being of Holocene or Pleistocene (Quaternary) age. 

 Methods 

 

The project methodology used a combination of traditional photogrammetric techniques and 

modern computer vision techniques. The orthophotos and digital elevation models were 

generated through complex mathematical analysis of on ground features within the 

overlapping areas of vertical digital aerial photographs.  A detailed flight plan was developed 

to ensure all beaches were completely surveyed and to ensure a minimum of three 

photographs contained any one point on the ground within the area of interest. Vertical digital 

aerial photographs of the selected beaches were collected using a 300 mm Visionmap A3 

binocular camera flown at an altitude of approximately 4000 metres. These photos were then 

orthorectified using differential GPS (DGPS) located control points resulting in planar 

positional accuracy of +/- 10cm. 

To better understand the long term trends in shoreline position historical orthophotos were 

scanned and orthorectified and their shoreline positions examined and digitised.  It was not 

always possible to generate the orthophotos to the same accuracy as the modern equivalents 

and in some cases the photography was of such poor quality it was not suitable for use at all. 

For example, the pre-1960 orthophotos have a positional accuracy of +/- 1 to 2 metres 

depending on the scanning quality. 

The shoreline position was defined in this study by the most seaward position of continuous 

vegetation on the beach. The shoreline was hand digitised on the orthophotos at a scale of 

1:50.   The shoreline position for each time step and beach profile measurements, where 

available, were recorded along a series of 100 metre spaced transects located along the length 

of each beach. 

It should be noted that Quickbird satellite data was used to delineate the 2005 and 2007 

shorelines as part of this project. Quickbird imagery has a relatively coarse resolution of 40 

cm when compared to a resolution of 5-15 cm for the digitally acquired images and the 

positional accuracy of the Quickbird imagery is generally +/- 0.5 to 2 metres. Further historical 

orthophoto generation would need to be developed before more spatially and temporally 

accurate long term shoreline behaviour recession trend based around these shorelines could 

be determined. 

The deliverable products for this project are orthophotos and shoreline position for all time 

intervals, and beach profile information for each study area at each discrete time interval for 
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the annual 2011 to 2018 flights where sufficient photographic coverage and comprehensive 

ground control network exists.   

The project expands on the work of the Shorewave Project by Sharples et al. (2012 in prep). 

The Shorewave Project used scanned analogue aerial photographs that were orthorectified 

using the Climate Futures LiDAR Data as a base. This method was not a full photogrammetric 

reconstruction as all photos including the 1950’s images were forced to fit over the 2005 LiDAR 

topography and as a result have a higher margin of error (+/- 1 metre) than results of this 

project.  However the Shorewave Project covered beaches throughout Australia at more 

regular time intervals and provided a more in-depth analysis of the drivers of the observed 

changes in the shoreline with an analysis of long-term climatic and oceanographic datasets.  

The results and findings of the Shorewave Project report will be incorporated into future 

annual shoreline monitoring reports once formally released. 

The use of the 100 metre spaced points and transects for analysing was developed as part of 

the Shorewave Project. This technique allows for the semi-automated consistent sampling of 

data along the beach. 
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Results 
 

All of the beaches except the southern shorelines of the Pipeclay Lagoon shoreline along Bicheno 

Street, Western Rokeby Beach and Bellerive beach resurveyed during 2018-2019 survey showed a 

general recovery trend, with the consolidation of existing incipient dunes and thickening of existing 

dune and coastal vegetation evident. At Roaches beach this recovery has been supported by an 

ongoing beach replenishment program. Some ongoing shoreline erosion and vegetation degradation 

was observed around uncontrolled beach access points at most beaches, as is the reactivation of the 

2011 storm bite at select locations at beaches throughout the study area.    

Cremorne Beach 
 

Cremorne Beach exhibited an ongoing recovery in shoreline position, averaging 48 centimetres of 

seaward shoreline growth between the 2018-2019 surveys.  Shoreline positions at the transect 

points ranged from a recession of 3.4 metres to a growth of 5.8 metres. This large shoreline 

movement range is associated with the rapid expansion and contraction of marram grass 

(Ammophila arenaria) along the water dune interface (figure 4).   

 

Figure 4 – Marram Grass (Ammophila arenaria) and Coastal saltbush (Atriplex Cinerea) expansion at 

southern Cremorne Beach 2018-2019. 
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Coastal saltbush (Atriplex Cinerea) continues to show strong expansion where established, this is 

very evident and most pronounced around the end of the spit. The retreat in shoreline position 

through the middle of the beach is associated with a slight steepening of the beach profile and the 

dynamic nature of the shoreline close to the many beach access points (figure 5).  

 

Figure 5 - Shoreline movement at Cremorne Beach, 2018-2019. 

Roches Beach 
 

The shoreline at Roches Beach showed a slight recovery trend since the 2017-18 survey with an 

average seaward growth of around 25 centimetres (figure 6).  Recession ranging from 0.7 to 1.3 
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metres was observed at 9 of the 20 survey transects.  Seaward growth of the shoreline ranging from 

0.1 to 2.16 metres was observed in the remaining 11 transects.  

 

Figure 6 - Shoreline movement at Roches Beach, 2018-2019. 
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The shoreline at the north end of the beach close to Bambra reef continues to show a strong 

ongoing recession trend with the active erosion scarp now beginning to undermine the boundary 

fences immediately south of the rock hardened shore (Figure 7). Shoreline retreat in excess of 3 

metres since the 2017-18 survey was observed for around 50 metres south of the northernmost 

transect. This represents a total shoreline recession of between 13 to 15 metres since 1957 for this 

stretch of beach, averaging around 25 centimetres per year. This rate is well above the beach 

average of 11 cm recession per year and is despite of a concerted and ongoing beach replenishment 

program.  

 

Figure 7. Continued erosion adjacent to the boulder hardened shore near Bambra Reef 

Elsewhere along the beach the shoreline vegetation continues to recover and expand seaward with 

noticeable recovery adjacent to the stairway beach accesses points.  

Western Seven Mile Beach 
 

At the western Seven Mile Beach study site the incipient dunes continue to increase in both height 

and extent while the Marram Grass in the incipient dunes has thickened and expanded seaward. Since 

the 2017-2018 survey 22 out of 23 transects recorded seaward growth. This has resulted in an average 

seaward growth of the shoreline averaging 1.63 meters, ranging from 6.3 metres growth to a single 

transect experiencing a recession of 21 centimeters (Figure 9). The only observed erosion at a survey 
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point is adjacent to a beach access point in the southern end of the survey area. In contrast seaward 

growth of the shoreline in excess of 1 metre is observed at thirteen of the twenty-two survey points 

within study area.  

The large seaward shoreline progression observed along the majority of the beach have mostly 

resulted from rapidly spreading marram grass moving laterally along the beach from seaward 

moving shoots. The Seaward moving shoots can be seen at sites A and B on Figure 10 and the lateral 

expansion at site C.  

 

 

Figure 9 – Shoreline movement at Western Seven Mile Beach, 2018-2019.  

 

Figure 10 – Marram Grass Expansion 2017-2019 at Western Seven Mile Beach 
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Bellerive  
 

The rate of recession at Bellerive Beach averaged around 22 centimeters across the 8 transects 

surveyed during 2018-2019. This is an increase from the average beach recession of 15 centimetres 

seen during last year’s survey, but is the third year of average net beach recession observed in the last 

4 years.  Recession was observed in 7 of the 8 transects, ranging from 81 to 9 centimetres. The largest 

recorded recession transect was in the eastern half of the beach where significant beach modification 

has been occurring over the last few years.  Figure 11 below illustrates this consistent recession trend 

along the beach. 

Throughout the last three years the beach has remained relatively steep and there has been a 

noticeable active erosion scarp for much of the Western Half of the beach. It is likely that this recession 

trend is in some part due to the increased pedestrian traffic through the dunes associated with the 

new children’s playground at the Western end of the Beach. 

 

Figure 11 – 2018-2019 Shoreline movement at Bellerive Beach 

Howrah 
 

The shoreline at Howrah beach between the 2018 and 2019 surveys recorded an average net shoreline 

growth of nine centimetres. Five of the eleven transect points measured along the beach showed a 

net shoreline growth since the 2018 survey ranging from 3 to 71 centimetres. The remaining six 

transects recorded recession from 8 to 30 centimetres (Figure 12). The protected fenced shoreline 

through the middle of the beach continues to remain stable and has shown a recovery trend over the 

last three years due to decreased foot traffic through the dunes.  

While a slight recession was observed at one transect the eastern end of Howrah beach has shown a 

consistent recovery trend close to the eastern most beach access.  Figure 13 below illustrates the 

shoreline has shown seaward growth of up to 3.8 metres since the 2014 survey. 
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Figure 12 – Shoreline movement at Howrah Beach, 2018-2019. 

 

Figure13. Shoreline seaward growth at Eastern Howrah Beach 2014-2019 

 

Clifton Beach – Bicheno Street 
 

Between the 2018 and 2019 surveys a seaward expansion of the shoreline was observed at 15 of the 

21 survey points along Clifton Beach. The shoreline moved seaward an average 54 centimetres, 

ranging between 3.97 metres growth to 2.14 metres recession (Figure 14).  There was a strong 

seaward expansion of the shoreline in excess of 1 metre at 6 of the survey points.  The large seaward 

expansion observed at some sites is due to the rapid lateral expansion of marram grass along the 

stabilizing fore dune. The accelerated scarp retreat observed at several sites over the last two years 

has largely abated due to the further growth and stabilization of the incipient dunes.  Recession is still 

evident around a third of the way up the beach (Site A on figure 14) associated with a persistant 

offshore rip present in this part of the beach 
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The shoreline bordering Pipe Clay Lagoon along Bicheno Street has been experiencing long term 

recession averaging 7 cm per year since 1948. The Bicheno Street shoreline receded an average of 24 

centimetres between the 2018 and 2019 surveys, with 7 of 14 sites exhibiting recession. The largest 

recession of around 3 metres was observed at the access point in the Southwest corner of the Lagoon. 

This site shown as site B on figure 14 has experienced around 6 metres of shoreline retreat since the 

2016 survey. Figure 15 illustrates the consistent recession trend observed in other parts of the Pipe 

Clay Lagoon shoreline 

 

Figure 14 – Shoreline movement at Clifton Beach, 2018-2019. 

 

Figure 15 – Shoreline movement at southern Bicheno Street, Pipeclay Lagoon, 1948-2019. 
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Rokeby Beach 
 

Rokeby Beach was opportunistically processed from raw A3 imagery flown as part of the 2018-19 

state wide mapping program. Most of the shoreline between the Police Academy and the industrial 

zone has remained relatively stable since the 2012 survey due to rock fill hardening that has been 

used, particularly in front of the Industrial zone. A preliminary analysis reveals a 400 metre section of 

the coastline heading West from the Eastern boundary of the sewage works has shown continued 

retreat of up to 3 metres since 2012 and has exposed some water infrastructure as seen as site A on 

figure 16 below.  

 

Figure 16 – Shoreline movement at western Rokeby Beach, 1988-2019. 

Mile Beach 
 

Mile Beach was opportunistically processed from raw A3 imagery flown as part of the 2018-19 state 

wide mapping program. A visual inspection of the 2109 Orthomosaic reveals very little change from 

the 2013 shoreline.  Unfortunately imagery for the entire shoreline west up into Barilla Bay was not 

provided so the overall accuracy of the imagery is not sufficient to provide any usable data. 

General Discussion

  
 

All of the beaches surveyed except for the southern shorelines of Pipe Clay lagoon, Western Rokeby 

Beach and Bellerive Beach showed an overall gradual recovery trend between the 2018 and 2019 

surveys.  

Bellerive Beach has continued to show signs of increasing recession between the 2018-2019 surveys, 

particularly at the Western end. This area is particularly has a heightened susceptibility to erosion due 

the adjacent shoreline hardening that has been undertaken and the high amount of pedestrian traffic 

it receives. This beach should be monitored closely over the next few years. 
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The shoreline of southern Pipe Clay Lagoon continues to show a consistent recession signal and is 

resulting in the systematic decline of the saltmarsh community on the Northern side of Bicheno Street. 

As previously discussed this low wave energy, protected shoreline type has been identified through 

observations throughout Southern Tasmania as being the most likely accurate environmental 

indicator of rising sea levels. Some thoughts around managed access points should be considered, 

such as elevated boardwalks over the saltmarsh onto the beach. 

Beach access points, particularly those initiated outside of established and/or stabilised accesses, still 

pose an issue due to the susceptibility of these sites when large swell events occur, and during period 

of intensive use where the effect of foot traffic depresses the sand level immediately around the 

access point.  Most of the major erosion sites observed on semi protected beaches during the 2011 

storm event were centred on foot or vehicular access points onto the beach. This effect was also 

observed at some sites on the exposed high energy beaches like Clifton Beach, where recession of the 

shoreline in excess of four metres was observed at two sites at either end of the beach. 

The majority of the observed natural stabilization of the beaches has been facilitated by the expansion 

of a mix of native and introduced coastal vegetation such as Marram Grass, Coastal Salt Bush, Pig Face 

and most recently an introduced Daisy species.  Marram Grass stabilization is observed at most of the 

open ocean beaches and usually starts after the stabilization and vertical growth of the incipient dunes 

in front of the most recent storm bite. My yearly survey has shown that second stage of stabilization 

involves the thickening of the Marram Grass and development of the downslope shoots. Once these 

leaders have been established, the Marram grass thickens again and then expands laterally along the 

beach.  It is this lateral expansion of the marram grass that generally results in the large one metre 

plus seaward growth observations at the transect points. 

Coastal Saltbush continues to spread naturally throughout most of the surveyed beaches, and has 

appeared most recently at several locations along Seven Mile Beach. The deep root system and robust 

branches and foliage appear to offer an affective armoring during heightened tides and storm erosion 

events. The introduction of saltbush should be trialed in places such a Bellerive Beach and at the beach 

access points at Pipeclay lagoon to try and reduce the accelerated recession observed at these 

locations. 

The aerial photographic data used for the 2018-19 survey was for the first time acquired by an external 

contractor.  The A3 twin binocular sensor used is able to capture data at a much faster rate than the 

previous surveys but the three dimensional models generated are inferior due to the wide flight line 

spacing. There is a decrease in resolution from the 7 cm imagery captured over the last two years and 

a decrease in quality as the imagery was captured at a lower sun angle resulting in excessive shading 

and poor color depth. However, there was 10 centimetre resolution imagery captured for the whole 

municipality, which means that many of the sites previously analysed could be revisited at a later date 

when time and money allow it. 

Future Work and Recommendations 
 

While there has been a stabilisation of recession at some of the study sites, a number of beach sections 

surveyed as part of this study are still exhibiting, or starting to exhibit a clear ongoing long term 
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recession trend. It is recommended that where this recession is occurring close to dense residential 

areas or within areas containing valuable infrastructure that ongoing annual aerial surveying be 

undertaken.  These beaches include Roches, Bellerive, Pipeclay Lagoon and Rokeby. This will help 

develop an accurate picture of the shoreline movement and will identify beaches exhibiting similar 

characteristics to Roche’s Beach which has shown an ongoing recession trend since 1977.  

Within the municipality there are still a number of shorelines that are either very low lying and are at 

risk of recession or are already exhibiting signs of shoreline recession.  These include the shorelines of 

Halfmoon Bay, Hope and Calvert’s Beach, Barilla Bay, Mile Beach, Richardson’s Beach and a number 

of other beaches and saltmarshes inside of Ralph’s Bay. Where a significant shoreline recession signal 

is detected, consideration should be given to the establishment of monitored transects using a 

combination of photogrammetric data and the TASMARC methodology.  

Where possible, ongoing annual aerial surveying should occur during summer months, ideally around 

the summer solstice where it is possible to eliminate the shadows cast by the dune scarps or coastal 

vegetation. This shadowing can affect the clarity of the aerial photography which in turn affects the 

clarity of the vegetation line and accuracy of the derived three dimensional models. For rapid response 

flights before or after major events it is recommended that shorter flights throughout the day be used 

to minimise shadowing on east, west and south facing beaches. 

Now a comprehensive set of contemporary orthophotographs have been developed for all the current 

primary study sites some effort needs be made in the generation of historical sequences of photos to 

establish a record of beach behaviour and rate of beach oscillation. The work of Sharples et al. (in 

prep.) 2012 produced detailed comprehensive time series datasets at intervals of around ten years for 

Roches Beach, Clifton Beach and part of Barilla Bay which gave a valuable insight into beach behaviour.  

The ground control network is still a work in progress which will need to be maintained and expanded 

upon if the project is to continue into the future.  There are currently over 450 control points that 

have been used during the course of the project and each one must be revisited to check on their 

status if they fall within the yearly survey area. Many of the beaches in the municipality are sparsely 

developed and do not contain the infrastructure needed to establish permanent and comprehensive 

ground control network. Such a process would need to involve placing markers on privately owned 

land, fence posts or buildings to assist in the accurate generation of orthorectified imagery.  This work 

could be incorporated into future surveys of coastal council infrastructure. The development of a 

permanent set of ground control across the study area would enable remotely sensed data collected 

by the state government to be more readily incorporated into this study.  

Table 1 provides a summary of data collection and completeness of all the beaches surveyed since the 

initial survey in 2011. 

Table 2 provides the estimated pricing breakdown of the $25,000 estimated for the 2018-2019 

Clarence Municipality Coastal Survey. 
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Table 1 – Clarence City Council Shoreline Monitoring Program summary data and data completeness. 

Study Site Year first 
surveyed 

Year last 
surveyed 

Average 
Shoreline  

Movement 
cm/year 

Record 
Years 

TASMARC 
sites 

Historical 
Photo 

Intervals 
(pre 

2011) 

Future 
Work 

Priority 
Bellerive 2011 2019 -3 11 to 62 3  4   
Howrah 2011 2019 -1 62 3  4   

Clifton 2011 2019 13 71 3 4   

Bicheno Street 2013 2019 -8 68 3 4   

Cremorne 2011 2019 8 6 to 61 3 1   

Roches 2011 2019 -11 22 to 62 4 6   

Seven Mile 2011 2019 14 50 to 73 2  4   

Rokeby 2012 2019 -10 24   1   

Barilla 2013 2013 -25 23 to 67   3   

Halfmoon 2012 2012     3     

Fort 2013 2013           

Fivemile 2013 2016           

Hope 2011 2011     3 1   

Calvert’s 2011 2011           

Richardson’s 2014 2014       1   

Mile 2013 2019 -2 44   1   

        

 KEY:  
     

        

   Comprehensive   Urgent/ongoing  

   Preliminary   High/ongoing  

   No Data    Moderate/intermittent  
 

Table 2 – Indicative pricing for a 2018-2019 coastal survey. 

Beach 
Survey 
Ground 

Control ($) 

Beach 
Length  

(m) 

Total 
Flightlines  

(m) 
Photos 

Photo  
Processing 

($) 

Howrah  100 1200 7300 91 1500 

Bellerive 100 1200 7300 91 1500 

Roches  200 4800 29000 363 6000 

Western Seven Mile Beach 300 2000 12600 158 2600 

Cremorne 100 3200 15500 194 3100 

Clifton 100 4200 16000 200 3300 

      

 $1000    $18750 

Plane Hire         $3250 

High resolution drone survey       $1750 

Ongoing Reporting         $2000 

Total Cost         $25000
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Table 3 – Ongoing Clarence Shoreline Monitoring Program activity plan and estimated costings – 2018 to 2020. 

Job Details Who 2019-2020 2020-21 

Shoreline monitoring 
flights and data 
processing 

Ongoing shoreline monitoring flights. Flying of all beaches 
and processing of selected beaches as needed. Biannual 
rotation of less active beaches. Ancillary collection of 
other shorelines or areas such as new developments, 
inundation, fire scars. 

Matt Dell, UTAS Howrah 
Bellerive 
Roches 
Cremorne 
Seven Mile 
Clifton 

Howrah 
Bellerive 
Roches 
Cremorne 
Seven Mile 
Clifton 
 

   
$22000 $22000 

Historical orthophoto 
generation 

Orthophotos generated as funds allow. Priority given to 
beaches identified as problem areas or where other 
events are identified through the Coastal History Project. 

Matt Dell, UTAS - - 

Ground Control Network Continual establishment and maintenance of ground 
control network and rotating calibration of beaches. Cost 
reductions achieved through integration into Council 
surveying program. 

Matt Dell, CCC $1000 $1000 

Ongoing reporting, 
analysis and other works 
as scope increases and 
budget allows 

Compilation of reports. Use of new technologies/sensors. 
Integration of Shorewave Project results and datasets, 
preliminary sand budget investigations and scoping of 
bathymetric lidar surveys. 

Matt Dell, CCC $2000 $2000 

*Indicates acquired but not processed
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