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EXECUTIVE SUMMARY 

This final report details the investigation into the movement of the dune sheet at Dark Point and 
outlines management options to maintain access through Myall Lakes National Park between Hawkes 
Nest and Bombah Point. 
 
National Parks and Wildlife Service (NPWS) engaged gbaCOASTAL Pty Ltd (GBAC), in association 
with Sheldon Consulting Pty Ltd and RPS Harper Somers O’Sullivan (RPS HSO), to undertake a 
management options study for the transgressive dune sheet at Dark Point.  The study provides a 
comparison of management options that preserve road access into the park from the south for 
visitation and management: 
 
The scope of work for the investigation covered the following main tasks: 
 
 Collation and review of background information 
 Engineer site inspection 
 Environmental planning and park management context 
 Site investigations and appraisal 
 Consultations 
 Assessment of dune/road management options 
 Recommendation 
 Reporting 

 
The Dark Point dune sheet occurs within the Myall Lakes National Park.  It is approximately 250 ha in 
area and extends some 6 km south along the coast from Dark Point (Little Gibber).  Sand dunes to 
some 50 m in height occur within the sheet. 
 
The dune sheet is transgressive, moving in a net north north-westerly direction under the action of 
south-easterly winds.  The sheet is threatening Mungo Brush Road, the main north-south access road 
through the park, linking Hawks Nest with Bombah Point.  Provision of a well-maintained road network 
that is cost-effective, and minimises impacts on natural and cultural values, is a desired outcome of 
the Myall Lakes National Park Plan of Management.  Under the Plan the Mungo Brush Road must be 
maintained to an all-weather, two-wheel drive standard. 
 
The geophysical features and behaviour of the dune sheet are assessed.  Detailed aerial 
photogrammetry has been used to characterise the movement of the sheet over the past 50 years 
and extrapolated to forecast movement over the next 50 to 100 years.  The photogrammetry shows 
that the landward margin of the sheet is encroaching on Mungo Brush Road at up to 9 m/yr at one 
location in the northern section of the study area.  Average movements in the north range between 
3.5 and 4.9 m/yr, dropping to between 2.5 and 1.7 m/yr further to the south. 
 
Within 10 years without remedial action, sand is predicted to bury sections of Mungo Brush Road.  By 
2050, almost 1.5 million m3 of sand is forecast to pass onto or over the road. 
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Engineer site inspections and a road engineering appraisal were made.  An ecological review was 
carried out by RPS HSO and this involved desk top and field survey.  Discussions have taken place 
and opinions sought from geomorphologists, soil conservationists and catchment managers, NPWS 
personnel, local government officers, local users of sand who may be interested in acquiring product, 
and a former sand miner who worked the Dark Point dune sheet.  Prominent geomorphologist 
Professor Bruce Thom from the University of Sydney, who has an extensive experience in the study 
area, was consulted in some detail.  Before finalising this report, further discussions are planned with 
representatives of the local community. 
 
The investigations indicate that the sediments comprising the dune sheet form a closed system.  This 
means that any sand removed from the dune should not lead to a loss of sand from the adjoining 
active coastal system.  Erosion would not result at downdrift beaches.  However, extreme coastal 
storms still have potential to “crack” the foredune and feed beach sand into the sheet. 
 
A range of options for managing the dune and/or road have been developed and evaluated.  These 
take into account environmental planning constraints and management requirements set down for the 
park.  Due consideration is given to the outcome of all investigations, and the professional and 
scientific opinions canvassed over the course of the study.  For each option, financial, environmental 
and social aspects are considered.  Costs and benefits are appraised, sufficient to guide a 
comparative assessment and recommendations. 
 
The following nine options have been considered: 
 
(i) do nothing 
(ii) monitor 
(iii) stabilise mobile sand 
(iv) sand removal for environmental reuse 
(v) sand removal for commercial sale 
(vi) culvert existing road 
(vii) traffic signalling at existing road 
(viii) road relocation 
(ix) hybrid options 
 
Do Nothing 
 
The study forecasts that Mungo Brush Road will be cut within 10 years. Therefore, doing nothing does 
not address the NPWS objective to preserve road access from the south and is not an acceptable 
option. 
 
Monitor 
 
A system of monitoring is a viable short to medium term option.  However, it must link with a longer 
term management plan that is triggered when proximity benchmarks are exceeded.  Baseline 
monitoring involving ground survey or high accuracy GPS could be implemented for approximately 
$10,000/year assuming a 12 monthly monitoring interval.  This could be supplemented by airborne 
laser scan surveys or aerial photogrammetry. 
 



gbaCOASTAL Dark Point Dune Management Options Study 
 

J08-27/R81v2 
4 August, 2010 

iii

Stabilise Mobile Sand 
 
Experience with comparable size dune stabilisation projects in NSW and elsewhere has been 
appraised.  Rehabilitation techniques used by sandminers are particularly relevant. 
 
There is conjecture as to the feasibility of stabilising such a large and mobile dune sheet.  The 
methods required would be highly mechanised, and for Dark Point potentially attach significant 
morphological and cultural impacts.  It is estimated that full stabilisation would cost in excess of 
$7 million.  As a primary treatment option, stabilisation is excluded on the grounds of cost, risk of 
impact on values, and uncertainty of success. 
 
However, there is a justification for commencing a smaller trial stabilisation towards the southern end 
of the dune sheet, preferably without reshaping of the sand surface, to assess whether this may 
retard future dune movement. 
 
Sand Removal for Environmental Reuse 
 
Although sand mining is not permitted in the park, removal of sand from the dune sheet may not be 
considered mining.  Nevertheless, for other reasons, removal of the sand may not be consistent with 
objects and principles under the National Parks and Wildlife Act 1974. 
 
It may be possible opportunities to relocate the sand onto the beach immediately north of Dark Point, 
avoiding issues with transportation of the sand over longer distances.  However, this would modify the 
natural sediment transport regime and is not supported.  Potential impacts would include smothering 
of benthos and any reef habitat. 
 
 Nourishment to manage coastal erosion at nearby beaches is also an option.  Jimmys Beach in Port 
Stephens, Hawkes Nest, is subject to long-term erosion.  Great Lakes Council is committed to a 
regular campaign of beach nourishment with placements of some 20,000 m3 of sand per year.  The 
sand is sourced locally at Yacaaba under an existing approval, and pumped onto the beach at a cost 
of approximately $150,000 per year.  The prospect of sand from Dark Point being reused to replace or 
augment the current arrangements have been canvassed with Great Lakes, but dismissed for various 
reasons.  Environmental implications of importing borrow sand into Port Stephens are problematic, 
and furthermore, sand supply at Dark Point is predicted to outstrip demand at Jimmys after about 
35 years. 
 
Sand Removal for Commercial Sale 
 
Potential commercial recipients for the sand exist.  It is estimated that some 200,000 to 400,000 m3 of 
sand could be received by local commercial entities over the medium-term, say 10 to 20 years.  Some 
recompense would flow back to NPWS from the sale, however the environmental impacts would be 
high and sustained, particularly from trucking and use of other mechanical plant. 
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Culvert Existing Road 
 
 
Retaining the road at its current location would be expected to reduce some environmental impacts 
on the surrounding areas.  A culvert or tunnel option along part of the existing route may achieve this 
by permitting the sand to progress over the road.  The potentially long length of tunnel construction 
required to prevent sand encroachment on the traffic route renders this a costly and impractical 
solution. 
 
Traffic Signalling at Existing Road 
 
An option is to introduce portable traffic signal control when sand encroaches to a point that creates 
an unsuitable risk for road users.  The signals would enable alternate streams of traffic to pass along 
a single lane.  Owing to the rate and quantity of sand movement this is not a permanent solution but 
could be used as a contingency measure to “buy time” before a permanent option is completed. 
 
Road Relocation 
 
To provide continuity of access, an option is to relocate the road to a new landward route, ahead of 
the advancing dune. 
 
An initial concept alignment to enable a strategic consideration of this option has been selected.  This 
alignment, shown in Figure 0-1, has been investigated against ecological factors and endorsed by 
RPS HSO.  The route selection has broad regard to foundation criteria, topography and selects an 
alignment for low speed use.  The concept alignment is located to provide for at least 50 years before 
sand again encroaches from the dune. 
 
A Northern Zone (Stage 1) and a Southern Zone (Stage 2A and 2B) are distinguished based on dune 
encroachment.  The Northern Zone would need to be built first as the road threat here is more 
imminent.  The Southern Zone has slower rates of sand movement and encroachment may not 
eventuate.  All up road relocation costs are estimated at approximately $4.0 to 4.5 million for the 
Northern Zone, and some $2.0 to 2.5 million for the Southern Zone.   
 
Road relocation would cause a disruption to the natural environment of the site which would need to 
be minimised.  RPS HSO recommended a range of attendant measures including pre-clearing 
inspections, retention of hollow-bearing trees, review and mitigation of any hydrological impacts, and 
incorporation of fauna-friendly road design measures. 
 
If road relocation is the preferred option, it would need to be designed, the environmental assessment 
prepared, the necessary approvals put in place, and tendering and contract arrangements all 
attended to before encroachment of sand on the road.  The construction time for the Northern Zone 
would be about 12 months. 
 
Monitoring should be included to better predict sand encroachment.  Rates of sand movement should 
be re-determined based on data becoming available in the future.  This would help to refine the 
estimated period available before encroachment of the dune and project timelines. 
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Source: DECCW Photogrammetry.  H denotes high points. 

Figure 0-1 Proposed road relocation option 
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Hybrid Options 
 
There would seem to be some opportunity for combining selected options.  Incipient encroachments 
of sand onto the road could be removed with minimal impact, and traffic signalling used pending 
implementation of a long-term strategy such as road relocation.  Limited dune stabilisation could be 
trialled in the Southern Zone to assess whether sand movement here can be slowed, delaying any 
requirement for a longer term strategy such as road relocation.  Monitoring should underpin all 
feasible options. 
 
CONCLUSION AND RECOMMENDATIONS 
 
A system of monitoring the dune movement is viable in the short to medium term and should be 
pursued.  However, it must link with a longer term plan. 
 
Large scale dune stabilisation is not recommended.  Achieving a successful stabilisation project is too 
uncertain.  Importantly, it could also lead to unacceptable disturbance of the Dark Point Aboriginal 
Place.  However, in the less threatened Southern Zone there is a justification for commencing a 
smaller trial stabilisation.  If shown to be beneficial, then the scheme could be expanded further to the 
north.  Any delay to the implementation of a longer term strategy would defer expenditures and is 
beneficial. 
 
It is understood that removal of sand from the approaching landward margin of the dune should not 
impact on cultural material in the dune.  Furthermore, in Professor Bruce Thom’s opinion, sand 
removed from this edge should not significantly impact on the geomorphic value of the dune sheet.  
Nevertheless, the social implications and perceptions associated with a return to a form of “sand 
mining” inside the park would be difficult to manage.  There are also complex environmental 
considerations, not least road access limitations, truck traffic and noise, and cultural heritage issues.  
The cost-benefits that are likely to flow from sand removal would not be expected to offset the 
environmental and social impacts.  There is also some uncertainty as to whether sand extraction 
would be a permissible activity within the park.  For these reasons, sand extraction is not 
recommended.  Environmental reuse, similar in its implementation to extraction, also does not 
emerge as a viable long-term strategy. 
 
Culverts are inappropriate.  They are prohibitively expensive and a potential safety hazard.  Traffic 
signalling offers some application to address immediate and localised road access problems, but 
would need to link with other options. 
 
Road relocation stands out as the most sensible long-term option to address the mobile dune problem 
at Dark Point.  Delivery of a 50 year (to say 75 year) life for continued road access into the park from 
the south can be achieved with manageable impacts on vegetation.  Existing trails and former roads 
can be used in some parts.  Importantly, road relocation avoids conflict with aboriginal heritage and 
avoids potential morphological impacts to the dune sheet.  It also lends itself to staging from north to 
south. 
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The evolution of a road relocation project could be expected to include monitoring and some form of 
traffic signalling.  Minor clearing of pockets of sand which may protrude intermittently in advance of 
the main dune front should be acceptable and incorporated into the road relocation design 
development plan.  The most sensible destination for this sand would be to replenish the emergency 
stockpile at South Hawkes Nest, but if this is not achievable then replacement of this material onto the 
dune edge at the southern end of the Southern Zone would seem a reasonable alternative. 
 
The movement of the transgressive dune sheet has buried areas regenerated following cessation of 
sand mining.  In the future, the movement is forecast to progressively bury natural habitat to the west 
of Mungo Brush Road.  Consideration should be given to relocation of any particular flora or fauna 
that is threatened by this natural phenomenon. 
 
Finally, it is recommended that a small scale stabilisation trial be considered near the southern end of 
the Southern Zone to determine whether the natural landward advance of the feature can be retarded 
sufficiently to deliver a net longer term financial and environmental benefit.  This would need to be 
linked with an appropriate level of monitoring. 
 
Road relocation for the Northern Zone (Stage 1) is expected to cost in the order of $4.0 to 4.5 million 
(2010 $), expended over the next 5 to 10 years.  Additional moneys, some $2.0 to 2.5 million (2010$) 
would be required in subsequent decades to complete the Southern Zone (Stage 2A and 2B) when 
and if this becomes threatened. 
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1 INTRODUCTION 

1.1 BACKGROUND 
The Dark Point dune sheet is approximately 250 ha in area.  It extends some 6 km along the northern 
edge of the Fens Embayment, an open coastal embayment between Hawks Nest and Dark Point on 
the NSW mid north coast.  Substantial sand dunes to approximately 50 m in height occur within the 
dune sheet. 
 
The sheet is moving in a net north north-westerly direction under the action of predominant south-
easterly winds, potentially threatening Mungo Brush Road, the main north-south access road between 
Hawks Nest and Bombah Point.  Anecdote (preceding this study) suggested that the inland edge of 
the dunes may have moved approximately 100 m over the past 30 to 40 years, and that strong wind 
events may have caused movements up to 8 m within the last five years (Ms Fiona Miller, NPWS, 
pers comm). 
 
The Mungo Brush Road is the major ‘Public Access Road’ that provides access within the southern 
area of Myall Lakes National Park.  Originally established to meet the needs of the sandmining 
industry, the road remained unsealed until the 1990’s.  Today the road is fully sealed between Hawks 
Nest and Bombah Point carrying some 100,000 vehicle movements per year. 
 
Provision of a well-maintained road network that is cost-effective, and minimises impacts on natural 
and cultural values, is a desired outcome of the Myall Lakes National Park Plan of Management 
(NPWS, 2002).  Under the Plan the Mungo Brush Road must be maintained to an all-weather, two-
wheel drive standard. 
 
National Parks and Wildlife Service (NPWS) has engaged gbaCOASTAL Pty Ltd (GBAC), in 
association with Sheldon Consulting Pty Ltd and RPS Harper Somers O’Sullivan to undertake a 
management options study for transgressive dune sheet at Dark Point. 
 
The NPWS is part of the Department of Environment, Climate Change and Water (DECCW). 
 

1.2 STUDY OBJECTIVE 
The objective of the study as set out in the Brief is to provide a comparison of management options 
for the transgressive dune sheet directly to the south of Dark Point (Little Gibber).  The overarching 
objective is to maintain road access into the park from the south, preserving the current levels of entry 
for visitation and management. 
 
The comparison is to take into account the financial, environmental and social implications of each 
option.  Aspects such as cultural heritage (indigenous and European), the management of natural 
areas within National Parks, public access, social equity, uniqueness and other intrinsic values should 
also inform the comparison of management options. 
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1.3 STUDY AREA 
The study area is located in the vicinity of Dark Point between Hawks Nest and Mungo Brush within 
the Myall Lakes National Park (MLNP), NSW mid north coast.  It covers the shoreline for some 6 km 
south of Dark Point, extending inland up to approximately 1.5 km and to some 600 m west of the 
Mungo Brush Road. 
 
The study area shown in Figure 1-1 was enlarged during the course of the investigation.  Originally 
some 3 km long and 1 km wide, the area was extended to capture potential impacts on the road from 
the dune sheet further to the south.  The final study area covers approximately 1,000 ha. 

1.4 SCOPE OF WORK 
The agreed scope of work for the investigation covered the following main tasks: 
 
 Collation and review of background information 
 Engineer site inspection 
 Environmental planning and park management context 
 Site investigations and appraisal 
 Consultations 
 Assessment of dune/road management options 
 Recommendation 
 Reporting 
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Figure 1-1 Study Area 
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2 ENVIRONMENTAL PLANNING AND PARK 
MANAGEMENT CONTEXT 

2.1 EXTENT 
The Myall Lakes National Park is one of the NSW’s largest coastal lake systems and is listed as a 
Ramsar Wetland of International Importance (Section 2.5.1).  It is one of the most visited parks in 
NSW and contains one of the tallest trees in the state - the Grandis - a magnificent 76 m high flooded 
gum. 
 
Myall Lakes National Park (Figure 2-1) consists of a variety of ecosystems with a diversity of plant 
communities and wildlife within an area of some 48 000 ha that includes 10,000 ha of coastal lagoons 
south of Wallis and Smiths Lakes. 
 

 
Source: NPWS 

Figure 2-1 Myall Lakes National Park 
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2.2 NATURAL FEATURES 
The natural combination of lakes, river, coastal vegetation, beaches and sand dunes has produced 
one of the largest, most complex and most interesting lake systems in Australia1. 
 
The coastal lagoons, which are named Myall Lake, Boolambayte Lake, Two Mile Lake and The 
Bombah Broadwater, are linked by narrow river sections to form a continuous waterway to Port 
Stephens by the lower Myall River.  To the east of the Myall River and lakes, adjoining Dark Point, lies 
the high transgressive sand dune sheet. 
 
Along this section of coast are 40 km of sandy beaches punctuated by a few small headlands and 
offshore islands (Figure 2-2 and Figure 2-3).   
 

 
Figure 2-2 Panorama looking north towards Dark Point. 

 
Figure 2-3 Panorama east across dune sheet with Broughton Island and Dark Point on the 

right.   

The Myall Lakes wetlands are significant because they cover an extensive area and are in near-
natural condition.  They play an important role in the functioning of one of NSW's most important 
remaining coastal brackish systems.  They are also a particularly good example of the barrier lagoon 
systems that are found in the NSW North Coast bioregion. 
 
A wide range of native animals live around the Myall Lakes - including threatened species.  Large 
numbers of waterbirds regularly found in the Myall Lakes include migratory species covered by the 
Japan-Australia and China-Australia Migratory Bird Agreements.  The vegetation of Myall Lakes 
National Park is also renowned for its diversity.  A number of plant communities are recognised as 
being of state significance, due to their restricted distribution.  Threatened plant species can also be 
found in the park. 
 

                                                 
1 http://www.smh.com.au/news/New-South-Wales/Myall-Lakes/2005/02/17/1108500197940.html 
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There are 430 species of fauna recorded at Myall Lakes.  Of these 289 species are birds.  The park's 
birds come from a number of different species groups, indicating the diversity and productivity of the 
wetlands. 
 
Myall Lakes provide a permanent water source and serves as a drought refuge for fauna.  The 
wetland also provides nesting habitat for the little tern, pied oystercatchers, sooty oystercatchers and 
three species of shearwaters (NPWS, 2002). 

2.3 CULTURAL REVIEW 

2.3.1 Recent Aboriginal History 
The Worimi and Birpai people originally inhabited the Great Lakes region of coastal NSW.  Before 
contact with settlers, their people occupied the country from the Hunter River at Newcastle in the 
south, to the Manning River at Taree in the north, and west to Barrington Tops. 
 
The Worimi comprised a number of nuras, which were family groups or clans, each occupying a 
definite locality within the tribal territory.  There appears to have been three nuras originally inhabiting 
the Myall Lakes area2: 
 
 Garrawerrigal (between the Myall River and the seashore) 
 Yeerungal (around the Myall Lakes) 
 Birroongal (on the Myall River) 

 
The location of these tribal territories is not known accurately because of extensive de-tribalisation 
that occurred after about 1816 when cedar getters and their convict servants arriving followed by 
European settlement in the Myall and Manning areas.  Their impact was devastating on the 
population and tribal structure.  A brutal reminder is the massacre of Aboriginal people in the 1830s.  
As a result of the dispersal of the tribes, the tribal boundaries ceased to be observed and the Worimi 
and Biripi intermingled and camped in the same territory.   
 
Dark Point has been significant to Worimi people for at least 4,000 years.  The nuras gathered in 
particular locations at different times of the year for ceremonies or feasts.  One such time each year in 
April and May was when the bream, tailor and mullet ran at Dark Point.  The abundant food sustained 
large numbers of people who sang, danced and told stories.   
 
There are numerous middens on the coast and on Broughton Island.  The archaeological significance 
of Dark Point was uncovered following a cyclone in 1974 that exposed a large number of artefacts.  In 
1977, an archaeological survey identified stone material, shell middens and mammal, bird and fish 
bones around the site.  In 2001, further survey works were conducted with the NPWS and members 
of the Karuah Local Aboriginal Land Council.  This survey identified midden and artefact material 
extending from the headland, inland and south about 7 km along the eroded transgressive sand dune.  
Ancestral remains have also been uncovered and reburied at the site.  Wind erosion continually 
covers and uncovers artefacts throughout the sand dunes3.   
 

                                                 
2 Narelle Marr.  Aboriginal History of the Great Lakes Area 
(http://www.greatlakes.nsw.gov.au/commprof/aborigin.htm) 
3 NPWS.  Dark Point Aboriginal Place.  Brochure.  DEC 2007/113 March/2007 
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Local Aboriginal people still travel to the coast to fish and gather shellfish.  Dark Point remains 
important to Aboriginal people, not only for its links to the past, but as a place to pass on knowledge 
and cultural practices to future generations of Worimi. 
 
In recognition of the significance of the area to the Worimi people, approximately 647 ha of land 
surrounding Dark Point and to the east of Mungo Bush Road, has been gazetted under the NPW Act 
as an “Aboriginal Place” (Section 2.7). 
 
There appear to be no known aboriginal sites between Mungo Brush Road and west to the Myall 
River.  However, it is probable that the Worimi people’s access to Dark Point from locations further to 
the west (e.g.  Barrington Tops) would have been on foot or canoe then across the land to Dark Point.  
Therefore, the area may contain archaeological sites. 

2.3.2 Recent European History 
From about 1816 cedar getters and their convict servants started arriving in the Myall and Manning 
areas.  Access into the district was through the inland river system and chain of lakes.  Following this 
push into the area, timber industries, boat building, farming, fishing and mining followed.  Tallowwood 
and swamp gum were also logged for local boat building. 
 
The first settlements occurred as a result of the formation of the Australian Agricultural Company in 
London in 1824.  This Company, with John Macarthur as a Director, was granted the option of 
selecting one million acres of land in NSW.  Based on reports from John Oxley's 1818 expedition, the 
Company selected half a million acres from the northern shore of Port Stephens to the Manning River, 
inland to Gloucester and down the Karuah River.  Therefore, all the Great Lakes district was included 
in this first land grant4. 
 
In 1830 Henry Dangar, the Assistant Government Surveyor, explored and surveyed the Australian 
Agricultural Company's land for its potentialities.  As a result of his report, all of the country east of a 
line from Mt George on the Manning to The Branch south of Stroud, as well as the coastal strip 
bordering the lower Myall River to Hawks Nest, was found to be unsuitable for pastoral and 
agricultural activities and was surrendered to the Crown in 1832 in exchange for prime grazing land 
on the Peel River in the Tamworth district. 
 
Following the Company's surrender of the Myall Lakes and coastal areas, small settlements started to 
appear at a number of locations.  By the mid-19th century small communities at Nerong, Bulahdelah, 
Neranie, Mayer's Point and Bungwahl were established. 
 
Transport to the area consisted of steamer from Sydney to Raymond Terrance and then overland by 
horse or horse drawn cart.  A first hand account of life is contained in the “Letters of Rachel Henning” 
when she lived in the Myall from 1866 to 18675: 
 
Boat traffic remained the main form of transport into the area until the development of roads in the mid 
1900s. 
 

                                                 
4 Narelle Marr.  European History of the Great Lakes Area (http://www.greatlakes.nsw.gov.au/commprof/ 
european.htm) 
5 Rachel Henning (1826-1914).  The Letters of Rachel Henning.  A Project Gutenberg of Australia.  
(http://gutenberg.net.au/ebooks06/0607821.txt). 
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There was relatively little economic activity in the area until sandmining began in the late 1960s.  As a 
consequence of sandmining in this natural coastal environment there were major struggles between 
conservationists and mining interests.  East of the Myall River, there was one strip of sandmining that 
progressed north east up past Dark Point. 
 
In response to intense lobbying by conservationists, 15 000 ha of land was reserved as national park 
in 1972.  The areas sandmined were regenerated. 
 
At around this time, Tea Gardens/Hawks Nest began to prosper and grow with tourist roads 
constructed and on 6 April 1974 the Singing Bridge replaced the punt service (bridge plaque opening 
date). 
 
The remaining features of sandmining to the east of the Myall are the overgrown access roads, 
regenerated vegetation and a few water supply dams to the north-west of Mungo Brush Road.  These 
dams provided water to float the sandmining dredges and to enable heavy metals to be separated 
from the sand.  These relatively deep dams also provide a recent change to the local ecosystem 
(refer to Figure 3-17 and Figure 3-18). 
 
There are many non-Aboriginal families that have been associated with the area since the early 
1800s.  Over 70 sites associated with past use have been identified in the park including graves, early 
sawmill sites, isolated huts, remains of villages, jetties, the fishing village at Tamboy, the remains of 
old farmhouses at Kataway Bay and Sunnyside, and the remains of punts and shipwrecks 
(NPWS, 2002). 

2.3.3 Commercial Values 
Myall Lakes National Park is a major tourist destination and important to a number of towns in the 
region, such as Tea Gardens, Hawks Nest and Bulahdelah. 
 
The park is also of commercial value to fishers, charter boat, cruise and tour operators (particularly to 
Broughton Island) and houseboat operators.  Commercial and recreational fishing occurs throughout 
much of the park’s waterways; commercial prawning occurs mostly at Tamboy on the Myall River and 
mesh netting for fish occurs in the Lakes.  The Port Stephens–Myall Lakes estuary has historically 
produced the second largest volume of estuary commercial fish in NSW (NPWS, 2002). 

2.3.4 Research Values 
The park has been a major focus for research activities since the 1930s.  Within the park, the 
University of New South Wales operates a research station at Smith Lake, which provides a base for 
various ecological and other studies being carried out in the region.   
 
Substantial levels of scientific study and investigation have been undertaken in the park over recent 
years, particularly relating to natural heritage values (NPWS, 2002). 
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2.4 RECREATIONAL FEATURES 
Myall Lakes National Park is a popular holiday spot and its extensive waterways are ideal for sailing, 
surfing, canoeing, power-boating, kayaking, windsurfing, sunbathing, swimming, camping, waterskiing 
and bushwalking.  There are river, lake, fishing, deep-sea fishing and dolphin-watch cruises available, 
as well as boats and houseboats for hire at Tea Gardens, Bulahdelah and Nelson Bay.  There are 
canoes, sailboards, power boats and catamarans for hire at Myall Shores campground. 
 
Current estimates are approximately 100,000 visitors to the park per year (Mr Stephen Smith, NPWS, 
13/7/10 pers comm). 
 
The two main access routes into the southern area of the park are via the sealed Mungo Brush Road 
from Hawks Nest/Tea Gardens in the south (Figure 2-4) and Bombah Point ferry in the north.  There 
is no public road connection between the southern and northern areas of Myall Lakes National Park. 
 

 
Figure 2-4 Mungo Brush Road near Dark Point 

There are two signposted beach access tracks for 4WD vehicles that offshoot from Mungo Brush 
Road: Mungo 4WD Beach Access and Lemon Tree Beach Access.  4WD is restricted to the access 
tracks and to two beach sections only and is not permitted on the dunes. 
 
There are several walking trails in the vicinity of Dark Point, many of which require access from 
Mungo Brush Road and may involve crossing the Dark Point dune sheet: 
 
 Mungo Track which follows the former sandmining access track parallel to Mungo Brush Road 

near to Dark Point. 
 

 Dark Point (Little Gibber) Trail – 1 km of medium difficulty (30 min) across giant sand dunes to 
an Aboriginal midden and the Little Gibber Headland. 
 

 Old Dunes Walk – This is a short loop walk that runs off the Mungo Track near Stewart and 
Lloyds camping area (2.5 km). 
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2.5 INTERNATIONAL OBLIGATIONS 

2.5.1 Ramsar Convention 

Relevance 

The Ramsar Convention on Wetlands of International Importance6 is a multilateral convention that 
provides for the wise use and conservation of all wetlands.  It holds the unique distinction of being the 
first modern treaty between nations aimed at conserving natural resources.  Signing took place in 
1971 at the small Iranian town of Ramsar. 
 
The Ramsar Convention's broad aims are to halt the worldwide loss of wetlands and to conserve, 
through wise use and management, those that remain.  This requires international cooperation, policy 
making, capacity building and technology transfer. 
 

Ramsar Wetlands 

The Ramsar Convention encourages the designation of sites containing representative, rare or unique 
wetlands, or wetlands that are important for conserving biological diversity.  For a wetland to be 
designated to this list it must satisfy one or more of the criteria for identifying wetlands of international 
importance. 
 
Once designated, these sites are added to the Convention's List of Wetlands of International 
Importance and become known as Ramsar sites because they have ecological, botanical, zoological, 
limnological or hydrological importance.  As a Ramsar site, countries agree to establish and oversee a 
management framework aimed at conserving the wetland and ensuring its wise use (i.e. maintaining 
the ecological character of a wetland). 
 
Contracting Parties make a commitment to: 
 
 Designate at least one site that meets the Ramsar criteria for inclusion in the List of Wetlands 

of International Importance 
 Promote the conservation and wise use of wetlands 
 Include wetland conservation within their national land-use planning 
 Establish nature reserves on wetlands and promote wetland training, and 
 Consult with other Contracting Parties about the implementation of the Ramsar Convention. 

 
Under the Ramsar Convention, a wide variety of natural and human-made habitat types ranging from 
rivers to coral reefs can be classified as wetlands.  Wetlands include swamps, marshes, billabongs, 
lakes, salt marshes, mudflats, mangroves, coral reefs, fens, peat bogs, or bodies of water - whether 
natural or artificial, permanent or temporary.  Water within these areas can be static or flowing; fresh, 
brackish or saline; and can include inland rivers, coastal or marine water to a depth of six metres at 
low tide, and even underground wetlands. 
 

                                                 
6 http://www.environment.gov.au/water/topics/wetlands/ramsar-convention/index.html 
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Australian Management of Ramsar 

Australia was one of the first countries to sign the Ramsar Convention, and in 1974 designated the 
world's first Wetland of International Importance: Cobourg Peninsula Aboriginal Land and Wildlife 
Sanctuary in the Northern Territory.  Australia currently has 65 Wetlands of International Importance 
listed under the Ramsar Convention, covering approximately 75,000 km2. 
 
On 31 March 1999, Myall Lakes National Park (№ 51) was listed as a Ramsar wetland 
(APPENDIX A) and the classification covers 44 612 ha of Myall Lakes National Park. 
 
The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) established a 
framework for managing Ramsar wetlands.  Schedule 6 of the EPBC Regulations 2000 outlines the 
general principles for the management of Ramsar wetlands.  In addition, other guiding principles are 
established by the Ramsar Convention on Wetlands. 
 
The Australian Government has developed a management principles checklist that builds on the 
EPBC Act to help in the development of a Ramsar management plan.  The checklist only provides an 
overview.   
 
The National Guidelines for Ramsar Wetlands are currently being developed.  The aim of the 
guidelines is to facilitate improved management of Ramsar sites and maintenance of ecological 
character, in line with Australia's commitments under the Ramsar Convention and responsibilities 
under the EPBC Act.  The guidelines provide a framework for Ramsar Convention implementation in 
Australia and provide jurisdictions and other interested parties with clear guidance on the 
management of Ramsar sites.  The guidelines are being developed to include a series of modules: 
 
 Mapping Specifications for Australian Ramsar Wetlands (Module 1) 
 National Framework and Guidance for Describing the Ecological Character of Australia's 

Ramsar Wetlands (Module 2) 
 Ongoing management issues for Ramsar sites. 

 
The Ramsar Snapshot Study was commissioned by the Department of the Environment, Water, 
Heritage and the Arts to provide a preliminary review of the current status and management of all 
Australian Ramsar sites.  The report identifies a number of administrative, information and reporting 
gaps and makes a number of recommendations to assist Australia in meeting its obligations under the 
Ramsar Convention. 
 
The trangressive dune at Dark Point itself poses a risk to the southern parts of the MLNP Ramsar 
site. 

2.5.2 JAMBA and CAMBA 
Australia is party to two international agreements relating to migratory birds: 
are: 
 
 The agreement between the Government of Australia and the Government of Japan for the 

Protection of Migratory Birds and Birds in Danger of Extinction and their Environment 
(JAMBA); and 
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 The agreement between the Peoples Republic of China and the Government of Australia for 
the Protection of Migratory Birds and their Environment (CAMBA). 

 
The agreements with Japan and China lists eleven JAMBA and nine CAMBA species found in Myall 
Lakes National Park and Myall Coast Reserves. 

2.6 PLAN OF MANAGEMENT 

2.6.1 Legislative and Policy Frameworks 
The Plan of Management for the park (NPWS, 2002) details the legislative and policy frameworks in 
place to manage Myall Lakes National Park and the Myall Coast Reserves.  Key legislation includes: 
 
 The National Parks and Wildlife Act 1974 
 The Threatened Species Conservation Act 1995 
 Environmental Planning and Assessment Act 1979 

 
The NPWS is required to undertake environmental assessment for all proposed management 
activities on the NPWS estate in accordance with the Environmental Planning and Assessment Act 
1979. 
 
Other legislation expected to require consideration includes: 
 
 Catchment Management Act 1989 
 Environment Protection and Biodiversity Conservation Act (EPBC Act) 1999 
 Fisheries Management Act 1994 
 Heritage Act 1997 
 Local Government Act 1993 
 Noxious Weeds Act 1993 
 Protection of the Environment Operations Act 1997 
 Rural Fires Act 1997 
 Water Management Act 2000 

 
The plan has addressed the EPBC Act and guidelines for managing wetlands of international 
importance and for the assessment and approval of actions that may impact on the ecological values 
of a Ramsar site. 

2.6.2 Management Strategies 
The basis for gazettal of Myall Lakes National Park and its extensions involve the following values: 
 
 Aboriginal cultural heritage 
 Natural heritage 
 Social values and historic heritage 
 Commercial values 
 Research values 
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This plan places primary emphasis on the conservation of the natural and cultural values of Myall 
Lakes National Park and the Myall Coast Reserves.  Provision of visitor opportunities that are 
compatible with and promote the understanding and enjoyment of these values is also a key goal. 
 
A number of management strategies are proposed (NPWS, 2002).  Of particular relevance to 
providing access into the park are the following two strategies: 
 
 Fire management to protect life, property and biodiversity through fire planning and control 

programs in cooperation with other agencies and neighbours;  
 

 Provision of sustainable public vehicle access to identified visitor destinations through 
identifying the public road network, setting maintenance standards, implementing road and 
parking improvements, and cooperative arrangements with adjoining councils;  

 
These strategies are expanded to include the following guidelines and actions within the report: 
 
1.1.3 Maintain a network of public roads and management trails (see also action 4.5.2).   

Close and rehabilitate disturbed areas and illegal access not required for public use or management 
(see also action 4.5.3). 

1.1.5 Prohibit the extraction of sand, clay, rock, and gravel from the planning area, except for essential 
management work where no practical or prudent alternative is available and where the NPWS 
considers, through its environmental assessment process, that the environmental impacts are 
acceptable. 

4.5.2 Maintain the public road network to an all-weather, two-wheel-drive standard with the exception of the 
Nerong Road, Jarrah Road; Stony Creek Road; Purgatory Road; and Crawford Road that will be 
maintained to at least a dry weather two-wheel-drive standard. 

4.5.3 Close all management trails shown on map 3 to public vehicular access. Management roads are for 
NPWS management and emergency purposes only. 

 
The road network proposed in the plan considers minimising environmental impact, the recreation 
management zones, access to key park attractions, and resourcing requirements.  Under the 
proposal, over 135 km of road is available for 2WD touring and 81 km for 4WD touring in addition to 
over 17 km of beaches, including two restricted public access roads that have access regulated by 
permit and gates.  Fire-management considerations, along with the servicing of remote areas, have 
largely determined the management trail network (NPWS, 2002). 
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2.7 ABORIGINAL PLACE 
In November 2002, approximately 647 ha of land 
surrounding Dark Point and to the south east of 
Mungo Bush Road, was declared an “Aboriginal 
Place” under the National Parks and Wildlife Act 
1974 because of its special significance to 
Aboriginal culture (Figure 2-5). 
 
The Worimi Aboriginal community are custodians 
of this area. 
 
This declaration under Section 84 of the Act 
ensures an area cannot knowingly be destroyed, 
defaced or damaged without the consent of the 
Director-General of the National Parks and 
Wildlife Service. 

 
Figure 2-5 Dark Point Aboriginal Place 

 
Based on NPWS records, the reserves and surrounding area contain 61 known Aboriginal heritage 
sites.  Most of these sites are concentrated along the coast and include open campsites, burial 
grounds, stone arrangements, middens, scar trees, rock engravings and a fish trap. 
 
The options in Sections 5.4, 5.6 and 5.5 impinge on the area east of Mungo Brush Road and involve 
stabilisation or removal of sand emanating from the area.  Therefore, the impact on the Aboriginal 
Area would need to be carefully assessed. 
 

2.8 FIRE MANAGEMENT 
The Fire Management Strategy7 describes the strategies the NPWS plans to implement to meet its 
fire management obligations in Myall Lakes National Park and Corrie Island, John Gould, Little 
Broughton Island, Boondelbah, Stormpetrel and Seal Rocks Nature Reserves (hereafter referred to as 
the reserves) between 2004 and 2009 under the: 
 
 Rural Fires Act 1997 
 National Parks and Wildlife Act 1974 
 Threatened Species Conservation Act 1995 
 Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth). 

 
Bushfire risk analysis was undertaken by the NPWS to identify those assets most at risk and therefore 
most in need of the application of active fire management strategies.  Bushfire risk is defined as the 
chance of a bushfire or inappropriate fire regime occurring and causing damage to assets within or 
adjacent to the reserves.  Assets include life and property, cultural heritage and natural heritage. 
 
The bushfire risk analysis method described in the NPWS Approach to Fire Management Planning 
was applied to classify all assets within and adjacent to the reserves as low, moderate or high risk 
classes. 
                                                 
7 DECCW 2003 - Fire Management Strategy for Myall Lakes National Park and Island Nature Reserves 
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In Figure 2-6, which is reproduced from the Fire Management Strategy, there is no biodiversity 
identified with high bushfire risk in the southern area of Myall Lakes National Park.   
 
An integral part of the fire management strategy is the provision of a comprehensive network of roads 
and trails to provide access for fire fighting vehicles and that may be used as control lines for low 
intensity fires or for backburning from to contain higher intensity fires. 
 
The fire management strategy recommends the following: 
 
 Roads and trails classified as ‘Category 1’ be maintained to a standard sufficient to allow the 

passage of Category 1 fire tankers (4WD Heavy Tanker up to 3500 litre capacity). 
 

 Trails classified as ‘Category 9’ only be maintained to a standard sufficient to allow the 
passage of Category 9 fire tankers (4WD Ute/Cab Chassis with up to 400 litre capacity). 

 
Mungo Brush Road provides strategic access between Tea Gardens and Bombah Point.  The 
continued accessibility along this route is crucial for effective fire management of the area. 
 
In addition, many of the roads and fire trails are for management purposes only and are not open for 
public vehicles. 
 

 
Source: DECCW 2003 - Fire Management Strategy for Myall Lakes National Park and Island Nature Reserves 

Figure 2-6 Locations with high bushfire risk to  
life and property, cultural and natural heritage 
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3 SITE INVESTIGATIONS AND APPRAISAL 

The following particular site investigations and appraisals are made: 
 
 Geophysical assessment 
 Engineer site inspection 
 Ecological review and investigation 
 Road engineering appraisal 

3.1 GEOPHYSICAL ASSESSMENT 

3.1.1 Introduction 
The evolutionary history of dune development and possible recent triggers for mobilisation are 
considered.  The assessment has looked specifically at movements in the dune sheet over the past 
60 years, captured by aerial photographs and analysed photogrammetrically.  The measured 
movements are compared with windblown sand calculations.  An appraisal is also made of the 
geotechnical characteristics of the advancing dune face. 
 
The geophysical assessment is completed by considering the influence on physical dune behaviour of 
climate change, and future movement of the dune sheet over planning time scales. 

3.1.2 Formation and Recent Evolutionary Behaviour of Dark Point 
Transgressive Dune Sheet  

The mid north coast of NSW is characterised by a steep and relatively narrow continental shelf with 
high wave and wind energy.  Coastal sand barriers are contained within bedrock embayments.  The 
geomorphic and stratigraphic history of the Fens embayment including the Dark Point dune sheet has 
been studied and reported on by Thom et al (1981) amongst others. 
 
The Fens embayment extends from Port Stephens entrance to Broughton Island.  Like its adjoining 
embayments, Fens is partially infilled by sandy bay barriers and associated backbarriers.  Quartzose 
sand dominates, derived from fluvial sources and reworked by marine processes over the last 
2 million years (Quaternary period). 
 
Sand dunes at Dark Point dune may have initially developed in the Mid-Holocene, about 3,000 to 
6,000 years ago, when the sea level stopped rising and associated shoreline recession ceased, 
following the last marine transgression.  While the coastline position stabilised, sand supply from 
offshore continued as the coastal profile readjusted and regime was established.  Within the Fens 
embayment, this was expressed in the formation of beach ridges and foreshore dunes.  These 
features were then reworked landward by onshore winds.  Radiocarbon dating suggests several 
phases of marked aeolian activity over this period, with at least one major event in the Mid-Holocene 
(Thom et al, 1981). 
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Over the last 3,000 years following stabilisation of the sea level, the geomorphic activity at the coast 
diminished.  There is no evidence of shoreline progradation during this period, and the most dramatic 
phenomena were surges of aeolian activity behind open-coast beaches.  It is thought that such 
surges instigated the transgressive behaviour of the dune at Dark Point, between 400 and 800 years 
ago (Thom et al 1981, and 4/5/09 pers comm).  Thom (1978) has tentatively correlated this very 
recent geomorphic event with global climatic deterioration during the Little Ice Age, speculating that 
this was a period marked by east-coast storms of higher intensity and stronger onshore winds. 
 
While mooted as a possibility, Thom et al (1981) point out that there is no direct evidence that 
aboriginals, through the use of fire, may have initiated dune sheet mobility during the Holocene. 
 
Research by Dr Ian Goodwin from the University of Newcastle has established similar ages for 
transgressive dune behaviour along the eastern seaboard.  Goodwin has found that transgressive 
dune fields extending from the mid-north coast to Fraser Island are typically dated about 250 years.  
During this period high sediment feeds were established in response to particular climatic 
circumstances (presentation by Dr Goodwin to Maritime Panel of Engineers Australia, 20/4/09). 
 
According to Thom, the severe storms of May-June 1974 are tagged as particularly significant for the 
study area, possibly for 100 or more years.  These storms “cracked” the foredune in Newcastle Bight 
and most likely also in adjoining embayments.  This set in train a mechanism for blowout formation, 
extending to instability landward of the foredune.  According to Thom, a 100 m width of the coast was 
lost in the 1974 storms in Newcastle Bight and a comparable impact is likely to have occurred at the 
beach and dune at Dark Point. 
 
In broad morphological terms, there is evidence that certain transgressive dunes along the coast are 
becoming less mobile.  Since the early 1960’s sand-binding plants have been observed to spread out 
across the mouths of blowouts, assisting to stabilise the shore margin.  Thom et al (1981) suggests 
that this may reflect the decline in grazing of cattle in the dunes, rather than other factors. 
 
Thom points out that Dr Goodwin’s work has found that a previously active transgressive dune at 
Fraser Island appears to be stabilising.  Here sand binding vegetation is becoming more prominent.  
This is considered to reflect a reduction in the strength of south-east winds linked to climatic variations 
over decadal / century timescales.   
 
Further insights were learned from our discussions with Professor Thom.  He points out that the 
sediment budget comprising the Dark Point dune sheet may be considered closed in that if sand was 
to be removed from the dune sheet, then this should not express as a loss of sand from the active 
coastal system.  Erosion would not result at down drift beaches.  According to Thom, once the sand is 
into the sheet, it is outside the beach system.  Thom also advises that the dune sheet is not receiving 
any more sand, although the potential for a feed from the beach could not be discounted if the 
foredune were to be breached in a future major storm (4/5/09 pers comm). 
 
Thom regards the Dark Point dune sheet as an important geomorphic feature in that it remains 
relatively unimpacted by human activity.  He attaches a level of morphological significance to the 
sheet which he equates with dune systems at Nadgee in southern NSW, Stradbroke Island, Morton 
Island and Fraser Island along the eastern seaboard. 
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3.1.3 Contemporary Behaviour of Coastal Beach and Dune System between 
Port Stephens and Dark Point 

A so-called zeta curved beach is the equilibrium planform for shores experiencing an oblique swell 
wave approach.  The shoreline between Yacaaba at the entrance to Port Stephens and Dark Point 
exhibits a classic zeta (or log spiral) alignment.  Within Fens the inshore wave energy is distributed so 
as to maintain the zeta form by minimising long-term effects of littoral drift in any direction.  Wind 
energy is predominantly from the south, although the coastal sands are also freely moved by winds 
from other directions.  The effect of the south to south-easterly winds is most felt towards the north 
half of the bay, as manifest by the northerly increase in beach ridge height and development of mobile 
dunes.  Winter westerlies and summer easterlies are capable of reversing mobile transgressive dunes 
(Thom et al, 1992). 
 
The incipient dune observed along the back of the beach develops and erodes in response to coastal 
storms.  Spinifex grass seeds naturally in the study area, assisting to stabilise and consolidate the 
incipient feature over fairweather periods restricting supply of sand from the beach face to the dune 
sheet. 
 
There is no suggestion from existing studies and reports that the shoreline in the study area has 
receded over the last 50 to 100 years. 

3.1.4 Movement of Dune Sheet over Planning Time Scales 

General 

A transgressive dune is essentially a sand ridge aligned normal to the wind and moving with it 
(Cooper, 1958).  It is asymmetric in profile with a gentle windward slope and a steep leeward slope 
(slipface).  The details of the dune pattern depend on the incidence of high velocity winds from a 
particular direction (Thom et al, 1992). 
 
Observations by NPWS staff and local anecdote indicated that the inland edge of the dune sheet may 
have moved approximately 100 m over the past 30 to 40 years.  Furthermore, strong wind events may 
have caused movements up to 8 m within the last 5 years (Ms Fiona Miller, NPWS, pers comm).  
These rates exceed the estimated rates of inland penetration for the dune sheet of between 0.5 and 
1.0 m/yr reported in Thom et al (1992), based on airphoto coverage over a 30 year period.  A key 
requirement of the current investigation was to confirm the contemporary movement of the dune sheet 
using aerial photogrammetry. 
 
Aerial photogrammetry covering the dune sheet was completed by DECCW Coastal Unit, Floodplain 
and Coastal Programs, Newcastle.  This comprised mapping of 75 shore-normal profiles extending 
over 5 km of shoreline south from Dark Point.  The northern-most 1.7 km comprised profiles at 50 m 
spacings (Block 1), increased to 100 m spacings over the remaining southern area (Blocks 2 and 3).  
The mapping extended from the beach, across the foreshore and over the dune sheet.  The inshore 
edge of mapping terminated at Mungo Brush Road.  Nine dates of aerial photography were mapped 
for Block 1 and eight dates for Blocks 2 and 3. 
 
The layout and extent of the photogrammetric blocks and profiles developed for the Dark Point dune 
sheet are described in Figure 3-1 and Table 3-1. 
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Source: DECCW Photogrammetry; GoogleEarth Pro image – slight distortion as image not fully orthorectified 

Figure 3-1 Layout of Photogrammetry 
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Table 3-1 Extent of Photogrammetry 

 Block 1 Block 2 Block 3 

 
Study Area 

Profiles 1 - 34 Profiles 1 - 10 Profiles 1-31 

 Airphoto dates 50 m spacing 100 m spacing 100 m spacing 

 18/6/1963    

 9/9/1972    

 11/2/1980    

 20/5/1986    

 10/8/1991    

 1/12/1996    

 16/9/2001    

 21/4/2006    

 23/6/2008    

 
Fifty metre spacings were selected for Block 1 as it covered the more critical northern areas of the 
dune sheet.  One hundred metre spacings were considered suitable for the southern areas which 
were more remote from the road and less of an immediate problem.  The 1963 photography was 
omitted from Blocks 2 and 3 due to poor image quality and control. 
 
Example plots of photogrammetric profiles showing the landward movement of the dune at a critical 
location in Block 1 is reproduced in Figure 3-2. 
 

 
Source: DECCW photogrammetry. Note: Profiles can be located on Figure 3-1 

Figure 3-2 Example Photogrammetric Profile Plots 

 



gbaCOASTAL Dark Point Dune Management Options Study 
 

J08-27/R81v2 Page 22 
4 August, 2010 

Distance of Prograding Dune Toe from Road 

The key measurement made using the photogrammetry was the separation distance between the 
prograding dune toe and Mungo Brush Road.  This was completed using two methods for Block 1, 
and using one method for Blocks 2 and 3. 
 
For Blocks 1, 2 and 3, the position of the dune toe was visually identified on the profile plots, and the 
horizontal distance then measured along the alignment of each profile from the dune toe to the road 
centreline (Profile Method).  The exact position of the edge of the dune sand required interpretation 
for some profiles where the sand slope was relatively flat.  To check the methodology, for Block 1, the 
plan distance from the vegetation line to the road centreline was measured directly off the 
orthorectified air photo images (Image Plan Method).  These measurements were also made along 
the alignment of the profiles.  All measurements for both methods were made in AutoCAD. 
 
The baseline measured separation distances between the dune toe and the road are tabulated in 
APPENDIX B.  Where profile detail was missing or the plotted toe position was clearly not trending 
consistently with other dates, then that data point has been omitted and ‘NC’ (not clear) entered into 
the tables.  It can be noted from the data that the dune to road separation distances measured from 
the Image Plan Method are some 25 to 35 m larger on average than those measured using the Profile 
Method.  This would largely be attributed to the vegetation protruding through and above the 
prograding sand near the toe margin.  It is also apparent that larger differences occur for the earlier 
profile dates for which reduced photo quality and photogrammetric accuracy apply.  Notwithstanding 
these differences, both methods clearly demonstrate relatively high and sustained movements of the 
dune towards the road. 
 
Plots of the dune to road separation distance vs date for the full study area (Blocks 1, 2 and 3), based 
on the Profile Method, are shown in Figure 3-3, Figure 3-4 and Figure 3-5 respectively.  A plot 
showing the vegetation lines at the dune toe for the Block 1 for all dates of aerial photography is 
presented in Figure 3-6. 
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Scaled off photogrammetric profiles.  Interpretation required to pick toe of prograding dune 

Figure 3-3 Dune to Road Separation Distance –Block 1 

 
 

 
Scaled off photogrammetric profiles.  Interpretation required to pick toe of prograding dune 

Figure 3-4 Dune to Road Separation Distance –Block 2 
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Scaled off photogrammetric profiles.  Interpretation required to pick toe of prograding dune 

Figure 3-5 Dune to Road Separation Distance – Block 3 

 

Speed of Sand Movement towards Road 

The photogrammetry shows that sand from the dune sheet is encroaching on Mungo Brush Road at 
up to 7 to 9 m/yr in parts of Block 1.  The average for Block 1 is between 3.5 and 4.9 m/yr.  While 
these rates of movement would be considered high in coastal morphological terms, it is noted that 
they are very comparable to the encroachment rate of 5 -10 m/yr calculated by PWD for the leading 
edge of the Stockton dune in Newcastle Bight (PWD, 1977). 
 
This average speed drops to between 2.5 and 1.7 m/yr for Blocks 2 and 3 respectively. 
 
While it is likely that the sand movement would increase in response to severe southerly wind events, 
over the period of aerial photography there is no obvious accelerating or decelerating trend in the 
movement rates. 
 
Average movements in the dune toe towards the road are summarised in Table 3-2. 
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Source: DECCW Photogrammetry 

Figure 3-6 Vegetation Lines at the Dune Toe (Block 1) 
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Table 3-2 Analytical Method - Average Movement of Dune towards Road (m/y) 

 Block 1 Block 2 Block 3 

Profile No Profile Image Plan Average Profile Profile 

1 2.27 3.20 2.74 1.88 NC 

2 3.92 4.39 4.16 1.55 NC 

3 1.99 2.71 2.35 1.93 NC 

4 2.05 3.64 2.85 1.48 NC 

5 2.67 5.16 3.92 2.94 1.22 

6 4.81 6.78 5.79 4.48 3.52 

7 6.13 5.93 6.03 2.98 2.16 

8 2.53 1.89 2.21 2.83 2.52 

9 2.39 3.63 3.01 3.19 1.65 

10 2.60 2.90 2.75 1.44 2.26 

11 3.13 4.32 3.72  0.08 

12 5.29 5.84 5.56  0.90 

13 5.06 6.09 5.58  0.91 

14 3.99 5.20 4.60  0.48 

15 4.70 4.88 4.79  0.66 

16 5.41 4.64 5.02  -0.04 

17 4.73 5.39 5.07  1.21 

18 4.38 4.61 4.49  2.28 

19 5.95 6.44 6.20  5.07 

20 6.11 6.06 6.08  1.65 

21 2.29 4.19 3.24  1.19 

22 3.51 4.42 3.96  0.63 

23 4.17 4.98 4.58  1.70 

24 3.81 2.98 3.39  1.30 

25 3.72 3.73 3.73  2.39 

26 2.83 3.73 3.28  2.91 

27 0.76 3.28 2.02  1.09 

28 0.88 3.84 2.36  2.75 

29 1.67 5.15 3.41  2.25 

30 0.96 5.41 3.17  2.35 

31 0.07 6.94 3.50  1.17 

32 0.23 7.80 4.02   

33 5.36 9.31 7.33   

34 7.54 8.32 7.93   

Average 3.47 4.93 4.20 2.47 1.71 

Maximum 7.54 9.31 7.93 4.48 5.07 

Minimum 0.07 1.89 2.02 1.44 -0.04 
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3.1.5 Geotechnical Appraisal of Advancing Sand Face 
The sand comprising the dune sheet is clean quartz marine sand.  Based on well documented 
examples for dune sand along the NSW coast, grains should be subangular to rounded, well sorted, 
and of fine to medium grain size (d50=0.2 to 0.3 mm). 
 
The advancing dune face is sloped at the angle of repose for the sand.  From the 2008 
photogrammetric profiles, slopes between 18 and 41 degrees are measured with the average 
30 degrees (average face slope measured above the horizontal).  Thirty degrees is often adopted as 
the internal angle of friction for dune sand. 
 
This implies that the Factor of Safety (FOS) applying to the prograding dune slope has a value of one.  
By definition, this slope is at the point of failure.  If activating forces are increased, or stabilising forces 
are reduced, then a slip would result.  For example, if the slope is loaded from above, or internal 
friction is reduced by heavy wetting, then the slope (or a part of the slope) could fail. 
 
The scale of the potential failure is not known.  If a deep-seated slip failure were able to occur then a 
large volume of sand could slip down the face.  If the failure mechanism occurs as a surficial sheet 
flow, then the scale is likely to be smaller. 
 
In conventional engineering design, it is not acceptable to have an earthen slope with FOS=1 
adjacent to an asset or immediately below which a person may reside or pass.  It is necessary in such 
circumstances to strengthen the slope to improve its FOS, or remove life and property from harms 
way.  Strengthening of the sloped sand face could be achieved naturally (planting out of the slope 
with root binding vegetation) or by structural means (geomembrane and soil nails or revetment 
overlay).  An acceptable fair-weather FOS for an earthen slope is typically 1.5.  Note that flattening 
the dune face angle to 23 degrees without any steepening would achieve a FOS = 1.5. 
 
The NSW Roads and Traffic Authority has prepared a guide to analyse risks associated with cut and 
fill slopes and soil retaining structures adjacent to roads in NSW (RTA, 2001).  While this is intended 
for use by geotechnical practitioners, it is a helpful reference to gauge in preliminary terms the degree 
of threat associated with the advancing dune face at Dark Point. 
 
RTA (2001) sets out a qualitative systematic procedure for analysing risks associated with potential 
slope instability.  Risk to life and potential economic consequences of a failure are dealt with 
separately.  Adverse circumstances are essentially triggered by weather events.  Probabilities of 
slippage and travel distance by slip materials are addressed.  In GBAC’s appraisal of the 
methodology and its application at Dark Point, it is expected that the advancing dune slope could 
present a material hazard to passing vehicles before the dune sand actually encroaches on the 
bitumen.  A natural delivery of sand to the trafficable surface could be triggered by a slip failure which 
is rapid, involving a large volume of material. 
 
The separation distance (offset) between the advancing dune toe and the edge of bitumen at which 
the risk becomes unacceptable is not known and requires specialist slope stability assessment.  This 
would be considered as part of the detailed design for the selected remedial option.  What can be said 
is that the potential failure mechanisms could be either deep-seated or surficial.  The offset could 
therefore be as small as a couple of metres, or as large as say the height of the encroaching dune, 
some 15 m.  If for the purposes of this study the latter is conservatively adopted, then it is prudent to 
deduct a period of approximately 3 to 5 years from the sand arrival dates indicated in Table 3-3. 
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The geotechnical instability highlighted here for the Dark Point dune has been described for the 
Stockton dune in Newcastle Bight.  According to Thom et al (1992), the lee of a primary north facing 
sand ridge is sloped at the angle of repose of loose sand, and small scale avalanches are common on 
the slope. 

3.1.6 Influence of Climate Change 
It would seem that no clear patterns for significantly modifying the contemporary behaviour of the 
dune sheet could be attributed to climate change.  Recent investigations by CSIRO indicate that wind 
occurrence from dominant directions on the NSW coast are expected to change by up to 
approximately +/- 5% over the next 30 years, to +/- 9% over the next 70 years.  For higher wind 
speeds, notably those that cause larger movements of dune sand, the predicted changes are smaller.  
It is understood that the variability in these predictions is introduced principally in the method of 
meshing relatively coarse output from global atmospheric simulations, to fine grid models applied 
along the NSW coast (CSIRO, 2007). 
 
Sea level rise is commonly presented as a key response to climate change potentially affecting 
coastline processes and hazards.  Current predictions for sea level rise (SLR) along the NSW are up 
to 900 mm over the next 100 years.  However, dune crest levels at Dark Point are well in excess of 
existing and future wave runup levels so could not be breached.  SLR may lead to accelerated 
shoreline recession, but this too would be contained within the foredune of Bennets Beach, many 
hundreds of metres away from the prograding landward margin of the dune sheet. 
 
When asked what the influence of SLR would be on the behaviour of the dune sheet, Professor Thom 
noted that the system would not behave in a linear fashion, and that there could be a “tipping point” 
(see also Section 3.1.2).  However, if the reworking of the sand in the sheet was confined to the 
sheet (i.e. sediment budget remains fixed), then no effect would be expected.  Thom points out that 
sea levels have risen by approximately 20 cm over the last 100 years (DECCW, 2009), but no 
instability triggers are discerned at dune systems.  He cites Bondi Beach as an example.  The 
premise is that substantial dunal systems such as that at Dark Point would not be expected to readily 
respond to SLR over planning time scales. 
 
This accords with the opinion of Dr Goodwin conveyed in his talk to the Maritime Panel of Engineers 
Australia in May 2009.  Here Goodwin suggested that morphological changes to transgressive dunes 
due to SLR would likely be small compared to changes in response to climatic variability at 
mulitdecadal scales (El Niño and La Niña influences). 

3.1.7 Future Movement of Dune Sheet 
Thus having regard to likely anthropogenic and natural processes that may have influenced the dune 
sheet over the last century or so (Section 3.1.2), there is no suggestion that the gross behaviour of 
the dune sheet is about to change.  The patterns of movement exhibited over the past 50 years are 
not expected to materially change over the next 50 years. 
 
While sandminers worked through the landward margin of the sheet as recently as 40 years ago, 
there is no evidence that this activity may be linked to the high contemporary mobility at the landward 
margin.  Geomorphological investigations have determined that the transgressive behaviour of the 
Dark Point dune was instigated many hundreds of years ago, significantly in excess of the 50 to 100 
year planning horizon being considered here for continued of road access. 
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No clear patterns for significantly modifying the contemporary behaviour of the dune sheet also could 
be attributed to climate change.  Wind changes are predicted to be modest and varied.  Sea level rise 
is often cited as the key coastal response, and the effects that this could have on inundation and 
recession are certainly contained along the eastern margins of the sheet, well removed from the 
prograding landward edge.  Professor Bruce Thom and other academics have expressed opinions in 
line with the premise of a likely minor and non-significant influence of climate change on transgressive 
dune behaviour (Section 3.1.6). 
 
The timeframe for the prograding dune to reach Mungo Brush Road is of direct interest to the 
investigation.  This is derived by simply dividing the separation distance by the average speed of the 
advancing dune toe established directly from the photogrammetry.  To present the information, it is 
helpful to bin the results into chainage intervals along the road and progressive intervals of start/end 
dates.  Twenty-seven 200 m chainage intervals were selected, starting at Ch 0.0 – 0.2 km at the 
southern end of the study area, and ending at Ch 5.2 - 5.4 km immediately north of the mobile dune 
sheet (Figure 3-1).  Five yearly date bins were selected, starting with 2010 - 2015.  The results are 
shown in Table 3-3. 
 
In analysing the dune movement, it has been assumed that no additional sand is added to the dune 
sheet into the future, but rather that the sheet progresses landward preserving its current (2008) 
profile form.  It has also been assumed that only sand levels in the dune sheet which are higher than 
the road level contribute to deposition over the road.  Sand at a lower levels is disregarded.  Both 
assumptions could lead to a slight underestimate of sand volume delivery to the road, however over 
typical forward planning timeframes the discrepancy should be small. 
 
As shown in Table 3-3, the dune sand is predicted to reach the road within 10 years between 
Ch 4.4 km and Ch 4.6 km.  Our best-estimate based on the data is at 2017, in 7 years time.  By 2020, 
it is predicted that 5,000 m3 would have passed over the road between these same chainages.  This 
would increase to over 60,000 m3 passing over the road at all chainages by 2025, and over 
1,000,000 m3 by 2045.  Thus Mungo Brush Road at Block 1 for much of Block 2 is effectively fully 
covered with sand in 50 years time (2060).  The road at Block 3 is free of impact until 2080. 
 
Calculation estimates of wind blown sand volumes using the formulation developed by Hsu (1986) 
point to comparable sand movements over the longer-term.  Chapman (1990) evaluated seven 
equations for modelling wind sand transport applied to NSW coastal conditions and found Hsu (1986) 
as the most accurate (coefficient of determination r2=0.87 fitted to both laboratory and field data): 
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 Where:   
 q Sand transport rate (g/cm.s) 
 K Dimensional aeolian sand transport coefficient  
  = De 91.463.9 +−  (g/cm.s) 
 u* Shear velocity  
  = mu299.0  (from Hsu (1977) appropriate for dunes) (m/s) 

 g Acceleration due to gravity (m/s2) 
 D Mean grain diameter (mm) 
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For a mean dune sand grain size ‘D’ of say 0.25 mm which is in line with data presented in 
Clements (1988), and assuming nominal 8 knots of wind (u for 2m elevation) blowing from the south-
east for 30% of the year between say 10 am and 6 pm (8 hrs/day), acting over a 1 km dune face 
along Mungo Brush Road, a sand volume flux of approximately 25,000 m3/yr is calculated based on 
Hsu (1986). 
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Table 3-3 Five Yearly Natural Movement of Dune Sand over Mungo Brush Road (x 1000 m3 per 5 yrs) 
Start / End Year 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080 2085 2090 2095 2100 2105 

Start / End (km) 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080 2085 2090 2095 2100 2105 2110 

0.0 0.2                1 4 6 7 8 

0.2 0.4                1 3 4 6 7 

0.4 0.6                     

0.6 0.8                     

0.8 1.0                     

1.0 1.2                     

1.2 1.4               1 9 19 22 22 22 

1.4 1.6                     

1.6 1.8                     

1.8 2.0                     

2.0 2.2                     

2.2 2.4                     

2.4 2.6                     

2.6 2.8                     

2.8 3.0                     

3.0 3.2      4 20 33 36 39 40 38 36 34 31 30 30 30 30 30 

3.2 3.4            1 12 26 31 33 34 34 32 31 

3.4 3.6            1 9 18 21 23 25 26 26 27 

3.6 3.8        8 22 28 29 30 31 32 33 35 36 35 34 32 

3.8 4.0     11 29 37 38 40 41 43 45 47 49 48 45 42 40 37 34 

4.0 4.2    5 16 23 26 29 30 30 30 30 30 29 28 26 25 23 22 20 

4.2 4.4   15 40 49 47 46 44 42 40 38 36 32 26 21 15 10 4   

4.4 4.6  5 23 38 43 46 49 48 47 46 45 42 35 28 21 14 7 1   

4.6 4.8      13 33 42 44 45 45 44 44 43 42 39 35 31 27 23 

4.8 5.0     1 11 24 29 31 33 34 34 35 35 36 35 34 33 32 30 

5.0 5.2   1 15 32 38 39 41 42 42 43 44 45 44 43 42 40 39 38 37 

5.2 5.4   18 60 84 82 79 80 84 89 93 98 95 83 70 57 44 31 18 5 

TOTALS  5 56 157 235 293 353 392 417 432 440 443 450 446 424 403 387 359 330 306 

Note:  Blank cells represent no movement 
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3.2 ENGINEER SITE INSPECTION 
A site inspection was made when Mr Gary Blumberg of GBAC and Mr Grant Sheldon of Sheldon 
Consulting visited the site on 17 and 18 March 2009.  Weather during the inspection was fine, winds 
light from the E to NE, and little if any rain had fallen in the previous week.  Observed breaking wave 
heights along the beach immediately south of Dark Point were estimated at between 0.5 and 1.0 m.  
A selection of photographs taken during the inspection is in APPENDIX C. 
 
Of particular interest during the inspection were the following: 
 
 Verifying the area where the dune was closest to the road. 
 Identifying the type of vegetation, ground elevations and occurrence of swampy ground inland 

of Mungo Brush Road. 
 Locating existing tracks seen on the aerial photos as they could provide an alternative existing 

route or link to Mungo Brush Road. 
 Identifying other features that could pose a constraint to road relocation. 

 
A linear reference system was created along Mungo Brush Road to assist with referencing features 
and for communicating with Harpers Summers and NPWS. 
 
Inspections were carried out in two general areas: 
 
 Seaward (east) of Mungo Brush Road 
 Inland (west) of Mungo Brush Road 

 

 
Figure 3-7 The Pipers Creek Fire Trail and Mungo Track to west of Mungo Brush Road 

3.2.1 Reference System 
A reference system was marked up on site to approximately correspond with the 34 profiles adopted 
by DECCW in its photogrammetry for the northern half of the study area.  Each profile was located 
using a car odometer, marked on the road edge in pink and location generally confirmed with features 
shown on the 2008 air photo.  A GPS cross-reference was set up at Profile 29 on the road edge. 
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3.2.2 Seaward of Mungo Brush Road 
Between Profiles 12 and 13 the sand appeared to be closest to the road and was measured at 27.2 m 
from the bottom of the sand slope to the road centreline (Figure 3-8).  At this location the edge of 
bitumen was 3.0 m from road centre and the table drain 5.7 m. 
 

 
Figure 3-8 Closest encroachment to the road (27.2 m) between DECCW  

Photogrammetric Profiles 12 and 13, Block 1 

Messers Blumberg and Sheldon traversed the area up and over the prograding face of the dune.  The 
sand was dry, loose and mobile under foot on the inclined face.  The height of the prograding dune 
crest was estimated at 13 m assuming a sand slope of 35°.  The observed profile at this critical 
location is shown in Figure 3-2. 
 
Between the road and toe were a number of dead banksia and paperbarks.  A banksia still alive 
protruded some 5 m above the sloping sand and approximately 12 m from the toe as measured along 
the face (Figure 3-9).  Dead vines collected over the tree. 
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Figure 3-9 Banksia partially buried by dune 

Trees protruding through the dune were inclined from the vertical indicating recent disruption to 
normal growing patterns (Figure 3-10).  There was evidence that the vegetation temporarily 
increased the slope of the sand face until it no longer provided support. 
 

 
Figure 3-10 Existing inland vegetation threatened by advancing dune front 

Hummocks of vegetation were observed further to the east on the surface of the dune sheet.  Species 
included spinifex, pigface, and coastal wattle.  Bitou and vines were also present.  This vegetation 
was soon to be covered by steep mounds of sand advancing within the body of the mobile sheet 
(Figure 3-11). 
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Figure 3-11 Existing vegetation on dune threatened by advancing dune front 

The large extent of the transgressive dune and the wind blown sand formations was evident when 
traversing towards the coast (Figure 3-12). 
 

 
Figure 3-12 Panorama south from the transgressive dune with Port Stephens headlands to 

the left 

Behind the vegetated foredune (Figure 3-13) and at the base of the primary hind dune within the 
sheet, wet areas were observed at the sand surface within the swale.  The water table was very close 
to the surface (probably within 0.5 m) and two small frogs were resident in the damp sand.  There 
also appeared to be darker coloured soil horizons exposed in the seaward face of the primary hind 
dune.  Soil from these areas may have reworked into the swale as the main dune has transgressed 
landward under predominant south to south-east winds  
 

 
Figure 3-13 View east from the transgressive dune to vegetated foredune  

(Dark Point on the left and Port Stephens headlands right). 

Adjacent to the coast is the vegetated foredune (Figure 3-14). The series of aerial photos from 1963 
to 2008 indicated that this area has become covered with more vegetation that indicates increasing 
stability quite independent from the movement of the transgressive dune.  
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Figure 3-14 Panorama south of Dark Point along vegetated foredune  

(transgressive dune sheet is immediately to the west) 

Inland of Mungo Brush Road 

A second inspection was carried out on the western side of Mungo Brush Road.  The path taken was 
through the vegetation between Profiles 2 and 3 (refer to Figure 3-15) to intersect the track running 
parallel to Mungo Brush Road.  The track, a former sandmining access road, was inspected on foot 
between Profile 2 up to approximately Profile 11, Block 1 (Figure 3-16). 
 

Figure 3-15 Vegetation west of  
Mungo Brush Rd (between Pr 2 and 3, Blk1) 

Figure 3-16 Mungo Track 
(former sandmining access road) 

The elevation of the track appeared similar to that of the road.  The track was moderately overgrown.  
Banksia, paperbark and some she oak appeared to be the main tree species growing along and 
immediately adjacent to the track (Figure 3-16).  There was no sign of any swamp or groundwater.  
Cobble size rock was observed along the road, probably placed to stabilise the track during the 
sandmining operations. 
 
Two features that appeared on the aerial photos were inspected to identify what they were (Profile 27 
Block 1, and Profile 1, Block 2).  Both were waterholes (Figure 3-17 and Figure 3-18), quite 
substantial in size with steep banks and probably quite a depth of water.  Vegetation had regenerated 
around the perimeters and down to the banks.  The water was clear and tea coloured.  These 
waterholes or dams located at regular intervals of about 1.0 km had been used to provide water to 
float and slush the sandmining dredge operations. 
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Figure 3-17 Waterhole/Dam (Blk 2, Pr 1) Figure 3-18 Waterhole/Dam (Blk 1, Pr 27) 

 

3.3 ECOLOGICAL REVIEW AND INVESTIGATION 

3.3.1 Introduction 
GBAC retained the services of RPS Harper Somers O’Sullivan (RPS HSO) to carry out the ecological 
investigations, primarily in relation to the road relocation option (Section 5.9). 
 
In September, RPS HSO completed the stand alone report “Ecological Constraints For Transgressive 
Dune Sheet At Dark Point, Mungo Brush Road, Hawks Nest NSW”.  The report was written by 
Deborah Landenberger (BSc Hons), Shaun Corry (Dip Cons & Land Mgmt) and Steve Roderick of 
RPS HSO.   
 
This report aimed to identify any possible ecological constraints, which may impact upon the 
realignment of the existing road.  More specifically, it examined the likelihood of threatened species, 
populations or ecological communities listed within the Threatened Species Conservation Act 1995 
(TSC Act 1995), occurring within the site.  The likelihood of occurrence of those threatened entities 
listed federally under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act 
1999) was also considered.  The report recognised the relevant requirements of the Environmental 
Planning and Assessment Act 1979 (EP&A Act 1979). 
 
The following sections highlight the main findings from the RPS HSO report, appended in full at 
APPENDIX D.  The RPS HSO report should be consulted to provide the necessary detail for future 
decisions. 

3.3.2 Methodology 
As part of its brief, GBAC provided to RPS HSO a proposed preliminary alignment for the road 
relocation option.  This alignment was developed having regard to the key physical constraints 
including clearance from the approaching sand dune, achieving reasonable road curvatures and 
avoiding low lying areas known to include swamps.  The ecological investigation sought to consider 
the ecological implications for the selected alignment and recommend measures to reduce impacts 
including route changes. 
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RPS HSO’s investigation provides an overview of ecological constraints and opportunities on site at a 
landscape scale.  The assessment was carried out at two levels: 
 
 A desktop search that reviewed available data for the site and the wider area. 
 A one day field survey to ‘ground truth’ the desktop assessment results and quantify regional 

vegetation community mapping, habitats and record any opportunistic observations. 

3.3.3 Desktop Search 
RPS HSO carried out a review that included the following literature and resources to determine the 
broad categorisation of vegetation within the site: 
 
 Fauna and flora records contained in the DECCW Wildlife Atlas (DECCW, 2009) 
 DEWHA EPBC Act 1999 Protected Matters Search (DEWHA, 2009) 
 The Vegetation Patterns on Quaternary Sands of the Fens Embayment, mid north coast of 

NSW - PhD thesis submitted to the University of Sydney (Clements, 1988) 
 Vegetation and Floristics of Myall Lakes National Park, (Hunter & Alexander, 2000) 
 GIS data including aerial photography, topographic maps, SEPP 14 Wetland Mapping, Soil 

Landscapes, Geology 
 The Department of Conservation and Land Management – Soil Landscapes of Port Stephens 

1:100,000 Sheet (Murphy, 1995) 
 
The results relevant to the site from the desktop search combined with RPS HSO’s collective 
knowledge gained from previous work in the area indicated: 
 
 7 vegetation communities had been mapped 
 10 state and federally listed flora species present 
 No EECs listed in EPBC Act (1999) were identified 
 27 threatened fauna species have been recorded within 10 km of the site and/or have 

potential habitat within the site 
 
The desktop search provided a focus for the field survey. 

3.3.4 Field Survey 
The field survey was carried out 1-2 July 2009 under fine sunny conditions.  Two survey techniques 
were used across the entire site to identify the majority of plant species present: 
 
 Six 20 x 20 m quadrats, and  
 Casual consideration in line with methodology such as the “Random Meander Technique” 

described by Cropper (1993). 
 
Flora surveys were carried out across the site, with an emphasis on potentially significant species.  
Consideration was given to the potential for the derived vegetation communities to constitute 
‘Endangered Ecological Communities’ (EEC) as listed within the TSC Act (1995) and / or EPBC Act 
(1995).  The type and general extent of the communities present were mapped into definable units 
where appropriate. 
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The types of vegetation community present and the dominant species were confirmed by the field 
survey.  However, RPS HSO advises that the flora species list cannot be considered to be complete 
with just one survey due to seasonality of flowering. The following were identified during the period of 
the field survey: 
 
 A total of 125 flora species (refer to Appendix 1 of RPS HSO).  However, none of these are 

listed as vulnerable, endangered or regionally significant under the TSC Act 1995, EPBC Act 
1999 or in any recognised literature. 
 

 Vegetation community delineation was into six distinct communities (Table 3-4). 
 

 No threatened flora species were detected within the site during targeted surveys.  However, 
the vegetation communities delineated within the site provides habitat for a number of 
threatened flora species. 
 

 No Rare or Threatened Australian Plants (ROTAP) species listed by Briggs and Leigh (19968) 
were recorded within the site.  However, two species have been identified as potentially 
present within the site - Banksia padulosa (not observed) and Corybas unguiculatus (one 
individiual within the dry heath). 
 

 No threatened fauna were detected during the field survey. 

3.3.5 Report Findings 
The findings of the RPS HSO report cover threatened flora and fauna.  The report provides advice on 
the proposed alignment for road relocation, and makes a number of recommendations to reduce the 
potential impact. 
 

Threatened Flora 

There are two vegetation communities that have been assessed as representing endangered 
ecological communities (EECs) under the NSW TSC Act 1995: 
 
 Swamp Sclerophyll Forest on Coastal Floodplains – Swamp Forest 
 Subtropical Coastal Floodplain Forest of the NSW North Coast – Forest Red Gum Forest 

 
The following threatened flora species were identified as having habitat within the vegetation 
communities within the site: 
 
 Chamaesyce psammogeton (Sand Spurge) – adjoin sand dunes on the south. 
 Corybas dowlingii (Red Helmet Orchid) – dry heath. 
 Senecio spathulatus (Coast Groundsel) – adjoin sand dunes on the south. 
 Syzygium paniculatum (Magenta Lilly Pilly) - Forest Red Gum Open Forest. 

 
One flora species Corybas unguiculatus was recorded within the site and is considered likely to be 
regionally significant. 

                                                 
8 Briggs, JD and Leigh, JH.  (1996).  Rare or Threatened Australian Plants.  CSIRO, Collingwood, Victoria. 
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Table 3-4 Vegetation Community Delineation 

RPS HSO Clements 1988 Hunter and Alexander 2000 

Dry Heath DH – Dry Heath Community 8 Banksia Woodlands 
& Heathlands 

Dry Heath/Wet Heath Mixture of DH & WH  

Wet Heath WH – Wet Heath Community 8 Banksia Woodlands 
& Heathlands 

Coastal Blackbutt Smooth-barked 
Apple Open Forest 

(Variant - canopy changes in the 
dominant species present) 

DSF – Dry Sclerophyll Open 
Forest  

IDF – Intermediate Dry Open 
Forest 

Community 1 Banksia – Smooth-
barked Apple Shrubby 
Woodlands 

Swamp Forest SF – Swamp Forest Similar to 
Community 11 Grey Ironbark – 
Paperbark Open Forests and 
Woodlands 

Forest Red Gum Open Forest WSF – Wet Sclerophyll Forest Similar to 
Community 11 Grey Ironbark – 
Paperbark Open Forests and 
Woodlands 

Dams and regrowth   

No equivalent identified in the 
study areas 

S – Swamp 

SM - Saltmarsh 

Community 5 Tallowwood – 
Diehard Stringybark Tall Open 
Forest 

Note: The colour coding corresponds to that used in RPS HSO Figure 3-1. 

 
A vegetation map prepared by RPS HSO summarising the vegetation communities, and showing the 
field survey quadrat locations is reproduced in Figure 3-19.  The preliminary road alignment shown in 
the figure is the same as that shown in Figure 5-4. 
 

Threatened Fauna 

The vegetation communities have potential to provide habitat for 21 threatened fauna species.  While 
recorded in other studies in close proximity, no threatened fauna species were encountered by RSP 
HSO. 
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Source:  RPS Harper Somers O’Sullivan 

Figure 3-19 Vegetation Map 
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Advice on Proposed Alignment for Road Relocation (Section 5.9) 

In their report, RPS HSO concluded:  

“The preliminary alignment will result in minimal vegetation loss.  If the road was 
moved further north-west (away from the coast and closer to the river) a slighter 
larger area of vegetation would be removed and possibly more of the EEC Swamp 
Forest.  Moving the road to the south east would defeat the purpose of moving the 
road due to the transgressive movement of the sand dunes.” 

The impact on the EEC swamp forest community needs to be minimised where some 0.7 km of the 
proposed route passes through. 
 
The swamp forest and forest red gum communities (areas shaded green and red in RPS HSO Figure 
3-1) potentially provide habitat to koalas and their presence needs to be verified.  If present, the RPS 
HSO report identifies road-kill as being the main risk and preventative measures should be 
implemented along this section of the proposed route. 
 

Recommendations 

RPS HSO recommends the following measures to reduce the potential impact from a new road: 
 
 Where possible keep the southern portion of the proposed road alignment along the old 

easement to minimise vegetation loss. 
 

 Ecologist should undertake pre-clearing inspections in wooded areas including during the 
removal of hollow bearing trees.  No breeding attempts should be disrupted during the course 
of the project. 
 

 Retention of hollow-bearing trees as part of the proposal where practical to provide habitat for 
fauna species. 
 

 Give due consideration to any potential hydrological impacts from the road construction to 
protect the Myall Lakes which have been listed as a Ramsar Wetland.  (The preliminary road 
alignment crosses elevated topography where possible which would assist to minimise 
wetland disturbance). 
 

 Minimise potential impacts associated with erosion and sedimentation during construction 
through the inclusion of appropriate erosion and sediment controls, in particular where the 
road alignment crosses through the Swamp Sclerophyll Forest on Coastal Floodplains. 
 

 Minimise potential impacts arising from stormwater runoff into riparian areas by designing and 
installing appropriate stormwater detention and/or filtering devices. 
 

 Consider the incorporation of fauna-friendly road design measures such as fauna fencing in 
combination with crossing points such as large culverts or overpasses where possible in 
relation to topography to facilitate safe fauna movement across the road and minimise the 
potential for road-kill. 
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After consideration of the RPS HSO report, a small adjustment to the road route north-east to not 
bisect the wet heath vegetation community is considered possible.  This would place the route along 
the perimeter with the Coastal Blackbutt Smooth-barked Apple Open Forest.  However, if the route 
coincides with an existing trail such an adjustment probably would not be beneficial. 
 
Eventually, all vegetation communities located between the existing Mungo Brush Rd and the 
proposed route are expected to be progressively covered by the transgressive sand dune.  Of 
particular note is that this includes loss of the remnant EEC Forest Red Gum Open Forest, which is 
adjacent to the fastest moving part of the dune. 

3.4 ROAD ENGINEERING APPRAISAL 

3.4.1 Introduction 
Mungo Brush Road currently provides vehicular access from Hawks Nest in the south and Bulahdelah 
via Bombah Point ferry to the north west.  Based on available traffic survey data, it is estimated to 
currently carry about 100,000 vehicles each year (refer Section 3.4.3). 
 
The 20.8 km section of Mungo Brush Road in the national park is maintained by the NPWS.  It is the 
continuation of a section maintained by the Great Lakes Council. 
 
The current written down value (WDV) of assets used for access in Myall Lakes National Park totals 
$21 million (Table 3-5).  Many of these assets are only accessible from Mungo Brush Road. 
 

Table 3-5 Asset Valuation 2009 for Myall Lakes National Park 

Asset 
Class Parent Asset № 

Assets Fair Value ($) Accum Depn ($) Net WDV ($) 

301 Fire & Management 
Trails 

55 4,232,757 -161,702 4,071,055

302 Public Access Roads 75 26,589,350 -11,094,230 15,495,121

303 Carparks 51 1,230,912 -716,657 514,256

304 Walking Tracks 19 1,031,677 -169,850 861,826

305 Bridges 3 191,354 -20,241 171,113

306 Boat Ramps 3 15,184 -13,666 1,518

307 Wharves 4 9,092 -8,183 909

 TOTAL   33,300,327 -12,184,528 21,115,799

Source: DECCWW Series 300 Asset Register (2009) 
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Note: The green cross on each aerial photo is a common reference point 

Figure 3-20 Aerial photo 1963 (pre sandmining) 

 
Source: DECCW Photogrammetry 

Figure 3-21 Aerial photo 1972 (post sandmining) 

 

Dam 
Dam 
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By 1963 the original road had been constructed as a gravel access road.  Part of this road was 
relocated to its current position to the north out of the path for sandmining as shown by comparing 
aerial photos of 1963 and 1972 (Figure 3-20 and Figure 3-21).  However, part of the original road 
was buried by the dune sand before 1972 and shown by the red circle.  Also of note were the several 
sidetracks to gain access to dams constructed as water supply for the sandmining dredges (refer also 
to description of roads in Section 3.2). 
 
In 1972 the Myall Park National Park was gazetted and the gravel road on the current alignment 
became the principal means of access through the new national park. 
 
Early in the 1990s the Mungo Brush Road was sealed on its current undulating alignment as a 
bitumen chip seal road. 
 
The road through the study area is a two lane local road with approximately a 6 m width.  The 
signposted speed is 80 km/hr.  NPWS is responsible for the maintenance and operation of the 
20.8 km section in Myall Lakes National Park.   
 
In 2009 the road was assessed as being in quite good condition although quite a rough ride with an 
estimated average roughness of 120 NRM (i.e. 3.0 IRI) and defects that included edge fretting, 
uneven shoulders and some drop-offs. 
 
The section of Mungo Brush Road in the study area defines the north-western most extent of 
sandmining.  However, there were access roads and signs of disturbance beyond this road. 
 
It is unclear why there was a road as well as a parallel access track constructed (Figure 3-21).  The 
tracks have become overgrown and some have become part of the Mungo Track (Section 2.4). 
 
Mungo Brush Rd was observed to be susceptible to possible flooding of the Myall River.  An increase 
in sea level could increase the lake level as a consequence and this may make some sections of the 
road more susceptible to flooding.  Therefore, low lying sections of the road to the north of the study 
area need to be assessed to ensure they provide continuity of access.   

3.4.2 Current Function 
Mungo Brush Road provides the sole vehicular access into the Myall Lakes National Park from the 
south.  The purpose for travel is generally for tourism related to day visits, overnight stays or care of 
the national park. 
 
Mungo Brush Road starts in Hawks Nest and north from where it enters the national park is 
maintained by NPWS.  The road connects via Lakes Road and the ferry at Bombah Point.  The ferry 
is owned and maintained by NPWS, and is operated by a lessee.  The ferry has capacity for 6 cars.  It 
operates from 8 am to 6 pm daily except for periodic maintenance. 
 
From the vehicle ferry there is road connection along The Lakes Road (also known as Bombah Point 
Road) to Eco Point Myall Shores Resort and then to Bulahdelah to the northwest.  Mungo Brush Road 
also provides 4WD vehicle access to some sections of beach in the park (Section 2.4). 
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Day visits are predominantly from the tourist areas of Hawks Nest/Tea Gardens, although there is 
some traffic from Bulahdelah, Bombah Point Eco Cottages and EcoPoint Myall Shores Resort at 
Bombah Point.  EcoPoint Myall Shores Resort is a tourist development with 132 sites under the 
Masterplan that relies on Mungo Brush Road for access from Hawks Nest.   
 
Mungo Brush Road provides direct sealed road access to seven NPWS camping grounds located 
around the Bombah Broadwater providing a total of 210 camp sites, with all but one of these being 
north of Dark Point.  The road also provides direct access to five NPWS day use areas, two of which 
offer BBQ facilities.  The road is also part of an important tourist drive between Hawks Nest and 
Bulahdelah.  Access to these facilities from Hawks Nest would not be possible should the road 
become blocked. 
 
Tourist activities include sight-seeing to specific locations such as Dark Point and the Broadwater, 
bushwalking, ocean and lake fishing, surfing and still water recreation (boating, kayak/canoeing, wind 
surfing).  Aquaplaning and skiing are prohibited in the river sections. 
 
The vehicular traffic is predominantly car with minimal truck traffic except for NPWS maintenance 
vehicles.  Cars and 4WD towing caravan or boat and mobile homes have probably increased in the 
past decade.  There are occasional tourist buses but there appears to be no regular passenger or 
school bus services along this route. 
 
The road being scenic, relatively flat and free of trucks is popular for cyclists for day rides up from 
Hawks Nest or from the camping areas. 
 
Mungo Brush Road is also critical for bushfire control and prevention and provides efficient access to 
fire trails that radiate from it.  In addition it provides access for the NPWS to exercise their care and 
control of the National Park. 

3.4.3 Usage 
The current demand and historical growth of traffic using Mungo Brush Road is difficult to quantify as 
there have been few traffic surveys within the National Park. 
 
The traffic data in Table 3-6 is for two sample sites and consists of a continuous axle count averaged 
over a period of about two weeks at each site.  Both were sampled outside peak periods. 

Table 3-6 Traffic Survey Data 

Location Period of Survey Average Daily over 
Period 

Mungo Brush Rd,  
100m north of Albatross Ave 

29 Nov – 12 Dec 2005 437 

Bombah Point Rd,  
south of treatment works 

6 – 15 Aug 2008 120 

 
Anecdotal evidence is that traffic numbers have been relatively stable since the opening of EcoPoint 
Myall Shores Resort. 
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From the available data the following is assumed for Mungo Brush Road: 
 
 AADT is about 400 at the southern end at the national park boundary. 
 AADT is about 120 at the northern end at Bombah Point. 
 Growth is probably less than 1% pa. 

3.4.4 Alternatives to Road 
Originally in the 19th century, access into the area was along the Myall River from Nerong or 
Bulahdelah by boat (punt) via Tamboy, Brasswater and Tea Gardens.  However, the river route is 
long and circuitous and speed is now limited to 4 knots to minimise wash that causes bank erosion. 
 
Increased use of the waterway would have an environmental impact from bank erosion, boat 
discharge and demand for additional services along the way.  Increased boating would potentially 
disturb the mangrove ecosystem located between Tea Gardens and the southern boundary of the 
national park. 
 
Bike and walking trails are also an alternative.  Currently the route is popular for bikes but they share 
the road.  An overgrown trail without much signposting called the Mungo Track does exist 
(Section 2.4).  However, the section adjacent to the study area in the north would also be buried, 
albeit some time later than the road, by the transgressive dune. 

3.4.5 Future Access Demands 
Over the next 50 years it is expected that due to population increase and opportunities for faster travel 
from major catchments such as Sydney, Newcastle and the Central Coast there will be greater 
demand for access to and use of park facilities and destinations.  This increased demand may result 
in a need to increase the number and capacity of facilities and upgrade road access.  Any expansion 
of facilities would be subject to permissibility under the NPW Act and the permissibility process 
required for preparation of any subsequent Plan of Management for the park. 
 
The vehicular ferry at Bombah Point could be replaced by a bridge that connects Mungo Brush Rd 
with Bombah Point.  Currently there appears to be no proposal for the bridge at Bombah Point 
(Ms Miller, pers comm).  However, if a new bridge were constructed the traffic volumes would be 
expected to increase along Mungo Brush Road as the route would provide a scenic alternative to the 
Pacific Highway.  In addition, the vehicle mix may change to include tourist buses. 
 
The old mining road between Mungo Brush and Seal Rocks Road has been the subject of debate 
since the designation of Myall Lakes National Park.  This road traverses an area of high conservation 
value known as The Moors.  The road was constructed in the early 1970’s but then closed in the late 
1980’s as an action from the 1984 Plan of Management.  The original environmental and 
management reasons for recommending closure of this road remain valid.  There is no basis for 
reopening this road as a management response to the transgressive dune impact on Mungo Brush 
Road at Dark Point. 
 
Being a national park there is no industry expansion to be taken into consideration since the cessation 
of sandmining in the 1970’s. 
 



gbaCOASTAL Dark Point Dune Management Options Study 
 

J08-27/R81v2 Page 48 
4 August, 2010 

Tourist providers include NPWS camp sites and EcoPoint Myall Shores Resort at Bombah Point.  An 
expansion of tourist facilities would increase traffic volumes.  Expansion could include additional camp 
grounds, camp sites or potentially cabins.  The current supply is about 120 NPWS camp sites.  
EcoPoint has a 45 year lease starting from 1988 and their operation is controlled by the Master Plan 
for Myall Shores Eco Resort.  Their maximum carrying capacity is 600 people. 
 
Providers of tourist day trips may further develop with trips to locations within the national park.  This 
would create a greater reliance on Mungo Brush Road for small to large tour vehicles. 
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4 CONSULTATION 

4.1 LIAISON WITH CLIENT AND GOVERNMENT AGENCIES 
GBAC has liaised as required with Ms Fiona Miller from NPWS, the designated Principal’s 
Representative for the investigation.  This has involved meetings, phone calls and emails.  
Consultations have also taken place with relevant DECCW coastal officer(s), in particular Mr Neil 
Kelleher (Gosford). 
 
GBAC has contacted various state and local government agency representatives, primarily to discuss 
matter in so far as they relate to the management options (Section 1.5).  References to useful 
discussions are made in Section 5). 
 
Two meetings have taken place involving the client steering group: 
 
 Inception meeting 
 Presentation of draft report 

4.1.1 Inception Meeting 
The Inception Meeting on the core project took place on 17/3/09 at Bombah Point, shortly after 
commencing the investigation.  The meeting was attended by Mr Stephen Smith and Ms Fiona Miller 
from NPWS, Mr Neil Kelleher from DECCW, and Mr Gary Blumberg and Mr Grant Sheldon (Sheldon 
Consulting) representing GBAC.  The meeting followed the receipt and initial appraisal by GBAC of 
aerial photogrammetry (20/2/09 onwards), and a site inspection made by Messers Blumberg and 
Sheldon (16/3/09). 
 
The following matters were canvassed at the Inception Meeting: 
 
 available background information (package provided to GBAC) 
 photogrammetry 
 geomorphic development and contemporary behaviour of the dune field 
 cultural and development history 
 dune threat to the road (provisional timeframe for impacts and sand volumes) 
 preliminary discussion on the available options 

 
NPWS indicated their statutory obligations under the NPWS Act, Ramsar and the Plan of 
Management.  Broad feasibility and cost-benefits were discussed.  Anticipated before the Inception 
Meeting and confirmed on the day, it became clear that the scope of the investigation would need to 
be broadened to meet the NPWS and DECCW study objectives.  GBAC extended its investigations to 
cover an expanded study area of 1,000 ha in June 2009. 
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4.1.2 Further Consultations and Finalisation of Draft Report 
GBAC has prepared this draft report in consultation with NPWS.  The draft report is prepared for 
public consultation, anticipated to take place in year 2010/2011.  This consultation would include 
meeting with selected representatives of the local community (Section 4.4). 
 
Following the public consultation there may be a requirement to further revise the report to reach a 
final version. 

4.2 DISCUSSION WITH MR DAVID STOUPE 
Contact was made with retired sandminer Mr David Stoupe (24/3/09, pers comm).  Mr Stoupe worked 
west of the dune sheet for some 20 years from the inception of sandmining at Pipers Creek, to the 
termination of the project north of Sandy Point (immediately north of Dark Point).  Mr Stoupe has 
described the nature of the operation, the section of dune field disturbed, the quantity of material 
removed, and the history of road construction and its design.  The feasibility of road construction 
further to the west beyond the influence of migrating sand over a suitable planning period was also 
discussed, as well as other possible management options including the feasibility of trucking sand out 
to the Pacific Highway and vegetative dune stabilisation. 
 
The sandmining operation was restricted to a lease corridor located along the western margin of the 
dune sheet, shown in Figure 4-1.  The work progressed from south to north, commencing at Pipers 
Creek near Kangaroo Island in 1965.  Progress was rapid, and the operation had advanced over 3 km 
before it was officially opened in 1967.  By 1968 the operation had passed Dark Point and was 
terminated near Sandy Point. 
 
The mining operation involved two dredgers, operating side by side, each pumping at 300 tonnes of 
sand per hour (slurry contained 15% solids).  These a fed hydrocyclone plant located on a barge 
immediately behind the advancing dredgers, extracting the heavy minerals at 0.5 to 0.7% by volume.  
The important point here is that a negligible amount of sand was removed.  Over the three years of 
sandmining and based on the production rates described by Mr Stoupe, GBAC estimates that less 
than 1,000 m3 of material was removed from the corridor immediately west of the advancing Dark 
Point dune sheet. 
 
The dredgers and processing barge floated in a pit some 15 – 20 m wide and 80 - 100 m long.  The 
pit was charged with water pumped from nearby watersupply dams.  This elevated the local 
watertable by about 0.5 m.  The water was pumped in at about 25 litres per minute, the maximum 
achievable for the available pumping plant, pipework and spacing of dams.  The dams remain today, 
clearly visible from aerial photographs (Section 3.2). 
 
The sandmining pit tracked along the western margin of the dune sheet, progressing at about 50 to 
100 metres per week during operations.  The front face into which the dredgers were working 
measured some 9 m across.  The sand was dredged to a depth of no more than 3 to 4 m.  At greater 
depths, below the base of the Holocene sands, heavy minerals were absent and mining here was of 
no value.  As the pit advanced, the sand was replaced behind the pit to its predisturbed natural profile. 
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Source: NPWS in Umweldt Aust Pty Ltd (2001) Ref R01_V1/1452_026.dgn 

Figure 4-1 Extent of Sandmining Operation 

 
Mr Stoupe was involved in the restoration and stabilisation of the dunes after completion of the 
mining.  Based on his experience, he believes that the dunes at Dark Point could be stabilised by 
fencing and planting out with suitable grasses at the windward face (spinifex and marram).  It would 
be necessary, he says, to fertilize the grass plantings.  Attempting to stabilise the leeward face would 
not help in that it would be covered over by the advancing sand. 
 
Mr Stoupe does not consider it feasible to remove the sand by trucking.  The volumes involved would 
be prohibitive and the very high levels of trucking through Tea Gardens to access the Pacific Highway 
would be a major issue for the town.  He points out that notwithstanding the very small volumes of 
sand trucked in the 1960’s, over 30 years ago, trucking impacts were a major issue and the legacy of 
which, he says, still remains for Tea Gardens.  There is also a weight limit of 39 tonnes on Singing 
Bridge.  A truck and dog cannot pass fully loaded. 
 
It was Mr Stoupe’s view that relocating the road further to the west would be feasible so long as it 
remained on the more elevated sandy dune areas (he was referring here to the surface Holocene 
materials rather than the deeper Pleistocene sands).  It would not be feasible, he says, to track the 
road across the swamps further to the west. 
 
It should be possible to reuse parts of the “public road” located on the western side of Mungo Brush 
Road.  This road replaced the old sandmining road further to the east seen on the early aerial 
photographs.  The existing Mungo Brush Road is a more recent transport corridor (see also 
Section 3.4.1) 
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The “public road” was used by the sandminers as a haul road, passing close to the water supply 
dams along the lease route.  Like the original sandmining road, this haul road was never sealed.  Mr 
Stoupe recounts how natural ridge gravel from Tea Gardens Quarry was placed to a depth of 300 mm 
to form the trafficable surface along the mining roads.  This armouring was lost at a rate of about 
25 mm per year and the road was rendered unusable after approximately 60 mm had been removed.  
The road gravel was replaced every 5 years with a 230 mm screed over the surface.  While GBAC 
has heard from others that larger boulders had been used as a foundation for the haul roads opposite 
Dark Point, Mr Stoupe said this was not the case in this area.  Large boulders had been used as a 
foundation, but further to the north through the wetlands near Bombah Point. 

4.3 MEETING PROF BRUCE THOM (4 MAY 2009) 
A meeting was held with Professor Bruce Thom on 4/5/09 in Sydney.  This meeting was attended by 
Messrs Blumberg, Sheldon, Smith, Kelleher and Ms Miller representing GBAC and the client team.  
Facilitated by GBAC, the meeting sought to canvas Professor Thom on his knowledge and extensive 
experience with the geomorphology of the mid north coast, including particularly the Fens embayment 
and the dune sheet.  The linkages between the dune and the contemporary littoral regime were 
discussed, and contemporary vs. evolutionary stability of the dune sheet. 
 
Professor Thom’s opinion has assisted to guide NPWS and GBAC in understanding the ramifications 
of the option of removing the western margin of the dune sheet (Sections 5.6 and 5.5).  Other options 
canvassed included doing nothing and loosing access, road relocation, attempting to stop the 
advancing dune with vegetation, and hybrid schemes. 
 
Outcomes from meeting are reported in Sections 3.1.2, 5.4.4 and 5.6.2. 

4.4 MEETING WITH SELECTED REPRESENTATIVES OF THE 
LOCAL COMMUNITY 

NPWS has requested that Messrs Blumberg and Sheldon be available to meet on a single occasion 
with selected representatives for the local community.  It is understood that this meeting, to take place 
at Tea Gardens or nearby, would be scheduled towards the end of the programme when our 
investigative tasks are largely completed and draft reporting material is prepared or in the process of 
being prepared. 
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5 ASSESSMENT OF DUNE/ROAD MANAGEMENT 
OPTIONS 

5.1 GENERAL 
A range of dune/road options have been developed and evaluated for achieving NPWS’s overarching 
objective (Section 1.2): to maintain road access into the park from the south, preserving the current 
levels of entry for visitation and management. 
 
Our options take account of the environmental planning constraints and the management 
requirements set down for the national park (Section 2).  Particular consideration is given to the 
outcome of our Site Investigations and Appraisal (Section 3) including Engineer Site Inspection 
(Section 3.2).  Each option addresses financial, environmental and social implications.  Costs and 
benefits are quantified where possible, sufficient to guide a comparative assessment and 
recommendation. 
 
A planning period for the life-cycle options assessment of 50 years has been adopted, selected in 
consultation with NPWS. 
 
The following nine options have been considered: 
 
(x) do nothing 
(xi) monitor 
(xii) stabilise mobile sand 
(xiii) sand removal for environmental reuse 
(xiv) sand removal for commercial sale 
(xv) culvert existing road 
(xvi) traffic signalling at existing road 
(xvii) road relocation 
(xviii) hybrid options 
 
Conceptual diagrams have been developed for relevant management options. 

5.2 DO NOTHING 
Sand is predicted to impact on vehicle movements along Mungo Brush Road within 5 to 10 years.  As 
doing nothing does not address the objective of NPWS to preserve road access from the south, it is 
not an acceptable option. 
 
While doing nothing attracts no direct monetary outlay, it would significantly impact on the usage and 
management of the park. 
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5.3 MONITOR 

5.3.1 Introduction 
A system of monitoring dune movement and encroachment is a viable short to medium term option.  
However, it must link with a longer term management plan that is triggered when benchmarks are 
exceeded. 
 
The rate of movement of the dune towards the Mungo Brush Road would be periodically monitored at 
various locations in order to re-assess the risk to road users from the sand.  The periodic 
measurements can be compared with those predicted (benchmarks) to enable the critical dates to be 
recalculated for specific locations.  Based on these revised estimates, the necessary actions can be 
implemented. 
 
For example, if the road relocation is the preferred option, at least 2 to 3 years is probably required for 
the planning, funding, EIS, detailed design, tendering and construction.  Therefore, the risk to closure 
should not be left to less than 2 to 3 years before this option is initiated. 

5.3.2 Method 
Monitoring can be done using the following methods: 
 
 Aerial photogrammetry (eg  derive toe of dune as per this project). 
 Ground survey using survey instruments or high accuracy GPS (eg  taken at toe and top of 

dune and road centreline). 
 Real time automated monitoring systems. 

 
Airborne laser scanning survey technology (airborne LiDAR) has rapidly developed in recent years 
and is widely applied for topographic mapping in NSW.  While not as accurate as aerial 
photogrammetry, the technique would be sufficiently accurate to monitor the movement in the dune.  
However, mobilising an airborne LiDAR survey campaign specifically for Dark Point is unlikely to be 
cost effective.  Great Lakes and Port Stephens Council may already use airborne LiDAR to map their 
coastal corridors and there could be an opportunity to attach a monitoring program onto such other 
projects. 
 
Measurement should be periodically taken (eg  every 6 to 12 months) as well as after unusual 
weather events such as very high winds. 
 
Real time automated monitoring and possibly alarm warning when benchmarks are exceeded could 
be investigated for locations where the dune is very close to the road.   

5.3.3 Cost estimate 
Baseline monitoring involving ground survey or high accuracy GPS could be implemented for 
approximately $10,000/year assuming a 12 monthly monitoring interval.  Aerial photogrammetry could 
be provided by DECCW at additional cost. 
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5.4 STABILISE MOBILE SAND 

5.4.1 Introduction 
In this section this current general approach to dune stabilisation in NSW is considered, implemented 
mainly by government authorities although sandminers would also apply these techniques to dune 
stabilisation.  Experience with comparable size dune stabilisation projects is then discussed based on 
conversations with officers from coastal CMA’s and DECCW. 
 
The prospect of successful stabilisation is then canvassed with coastal geomorphologists with a 
research interest at Dark Point.  Their experience with vegetative stabilisation is summarised and 
comments are relayed on possible application at Dark Point. 

5.4.2 General Approach to Dune Stabilisation in NSW 
Dune vegetation has the ability to prevent wind erosion and sand transport by decreasing the wind 
speed at ground level and by providing a protective cover over the dune.  Natural revegetation would 
not stabilise the mobile sand sheet at Dark Point.  Any stabilisation would need to be assisted.  
Ideally, locally indigenous plant species should be used.  The NSW Coastal Dune Management 
Manual provides some guidance on planning and design for assisted dune stabilisation projects 
(DECCW, 2001). 
 
In assessing the site for stabilisation, it is clear that no vegetation is growing naturally and in sufficient 
abundance to stabilise the dune sheet.  The only suitable species to achieve stabilisation are grasses, 
in particular spinifex or marram. 
 
Spinifex is the most important sand stabilising plant in NSW.  It is a summer growing species which 
performs particularly well along the coast north from the Hunter.  It is best established between 
October and March, either by hand planting entire seed heads or runners.  Sowing of threshold seed 
is another method.  Trials conducted on the NSW Central Coast have found that planting of seed 
clusters in early Spring is most successful.  New Zealand experience suggests that if nursery facilities 
are available, raising tube stock from seeds can provide sufficient plants for large scale projects.  
Spinifex responds well to high nitrogen fertilizer broadcast 2 to 3 weeks after planting, and in both 
early Spring and Autumn to take advantage of the best growing seasons.  Large plantings of spinifex 
must be accompanied by brush matting in exposed sites (DECCW, 2001). 
 
Marram grass is a native of the Mediterranean area, and is found commonly on cooler coastlines.  
Marram was introduced to Australia as a primary sand binding grass in the 1880’s.  Because of its 
rapid growth, it has proven ideal for stabilising sand dunes.  It has been extensively used in NSW for 
the purpose, particularly south of the Hunter.  Although an exotic, its use has been justified on the 
basis of its excellent stabilising capability and the expectation of natural die-off without regeneration.  
However, the use of marram is no longer encouraged.  It persists for many years longer than 
expected, leading to a more hummocky dune surface.  There is also evidence that its persistence is 
impacting adversely on dune biodiversity.  While marram has produced viable seed in Victoria, this 
has not been the case in NSW with its shorter day lengths (DECCW, 2001). 
 
The NSW Coastal Dune Management Manual recommends that marram planting only be considered 
where severe degradation is affecting a large area, and that co-planting and followup planting of 
locally indigenous primary species is essential.  Removal of persistent marram tussocks as the native 
plants establish may also be required. 
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Indicating good support for dune stabilisation as a strategy for mitigating coastline hazard, the NSW 
Coastline Management Manual states that “stabilisation of the source area to cut off the supply of 
sand is the only way to control a moving dune slip face.  Any other means of control, short of 
complete removal of the sand itself, is doomed to failure” (NSW Government, 1990). 
 

5.4.3 Experience in NSW with Larger-Scale Dune Stabilisation Projects 
To gain an understanding of the experience with stabilisation of larger scale projects in NSW, GBAC 
has contacted officers with dune stabilisation experience within the NSW Catchment Management 
Authority.  Stabilisation of dunes at Stockton have also been canvassed with DECCW Coastal 
Section. 
 
The difficulty in attempting to stabilise a large mobile dune sheet was highlighted in our discussion 
with Mr Roger Stanley, a Catchment Manager in the Northern Rivers area who previously worked with 
the Soil Conservation Service.  According to Mr Stanley, any attempts to stabilise must start upwind at 
the sand source.  Bulldozers are usually required to realign the sand.  Wind velocity must be 
decreased at the surface using dune fences and matting, planting out with grasses such as spinifex 
and marram, fertilizing and fencing.  While marram is not the favoured species as it is not native, 
Mr Stanley and others speak of the success that they have had using marram.  Typical costs to 
stabilise dunes today, escalated from rates applied some 20 years ago, are estimated in the order of 
$30,000 per hectare which, for the whole Dark Point dune sheet, would translate to a cost of some 
$7.5 million (Mr Roger Stanley, Northern Rivers CMA, 9/6/09 pers comm). 
 
In our discussions with Mr Neil Rendell, Southern Rivers CMA, he recounted his experience in 
stabilising the dunes at Wanda in Bate Bay, Sutherland Shire.  The large scale of this feature is 
comparable to that at Dark Point.  There are also added threats at Wanda in that the adjacent 
coastline is receding at approximately 1 m/yr, and sand extraction is continuing at the landward 
margin of the dunes.  It is Mr Rendell’s general view that revegetation on a large scale is feasible.  
Like Mr Stanley, he too recommends working from the windward margins, preferably the foreshore.  
Reshaping with dozers would probably be needed, lowering the tops of the dunes and pushing sand 
back towards the foreshore (two D5 dozers worked in tandem at Wanda).  Marram and spinifex would 
then be planted and a generous coverage of brush matting and fences provided.  Mr Rendell 
indicates a preference for marram to achieve initial stabilisation, with fertilizing for 1 to 2 years.  
Irrigation is not practical.  While marram may not be a favoured species because it is not native, in his 
experience there is no natural seeding of marram at Wanda, so this should not pose an issue further 
north at Dark Point.  When the marram has taken, then additional planting of spinifex should follow.  
Given the immediacy of the threat at the northern part of the study area at Dark Point, Mr Rendell was 
not confident that stabilisation could be implemented successfully in this area and that road relocation 
seemed a sensible outcome.  However, he felt that NPWS might consider employing stabilisation 
down at the southern end to avoid further road relocation here in to the future (9/6/09 pers comm). 
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GBAC understands that stabilisation work also took place at the dune field immediately south of Hat 
Head where a transgressive dune sheet was moving over banksia woodland, and contact was made 
with Mr Mike Dodkin, NPWS Port Macquarie, in this regard.  Mr Dodkin investigated the Hat Head 
dune sheet in the 1970’s and recommended stabilisation.  While the dune here was being worked by 
heavy mineral miners, Mr Dodkin points out that the high mobility of the dune sheet predated the 
mining activity and was possibly a result of too many fires or cattle grazing following European 
settlement.  More generally, it is Mr Dodkin’s view that the value of the geomorphic feature of a 
transgressive dune should be balanced against the value of any threatened or endangered flora and 
fauna that the sand may smother.  He feels that stabilisation as a strategy should be feasible and he 
does not consider stabilisation as significant an impact as sand removal.  The stabilisation that 
Mr Dodkin recommended for Hat Head was not undertaken by the authorities, but became the 
responsibility of the sandminers after they had worked an area (10/6/09 pers comm).  While the 
northern portion of the Hat Head sheet today shows no signs of vegetative stabilisation (2 km x 
600 m), an area just to the south is relatively well stabilised, attributed to the revegetation activities by 
miners. 
 
Finally, it is understood that attempts were made to stabilise the prograding faces of the Stockton 
dunes in the 1980’s.  The approach was to stabilise the sand at its source and to stop the material 
blowing over the crest.  Today at Stockton there are no substantial prograding faces that are naturally 
stabilising (Mr Doug Lord, formerly with DECCW, pers comm). 

5.4.4 Comments on Vegetative Stabilisation Option by Coastal 
Geomorphologists with Research Experience at Dark Point 

GBAC also followed up two academic coastal geomorphologists with a particular interest in the Dark 
Point dune sheet, recommended by Professor Bruce Thom: Dr Patrick Hesp, a professor in the 
Department of Geography and Anthropology at Louisiana State University, and Dr Rob Brander, 
School of Biological, Earth and Environmental Sciences, University of New South Wales.  The 
position was put independently to Drs Hesp and Brander that while three basic options probably stood 
out as most feasible to GBAC, namely do nothing, relocate the road, or remove the sand, it was of 
interest to gauge their views on the prospect of succeeding with vegetative stabilisation. 
 
Dr Hesp agreed that relocating the road or removing the sand would be the “best” two options.  
However, stabilisation he felt could be done and there were examples he cited which he had seen in 
South Australia, Western Australia and Brazil.  Whereas extensive plantings of spinifex would be 
required to stabilise the whole sheet, concentrated plantings to mitigate the immediate threat would 
be his preference.  Nevertheless, the operation would need to be mechanized given the scale of the 
problem including reshaping to flatten the steeper dune slopes.  While he acknowledged that works 
would be required to preserve access into the National Park, Dr Hesp reiterates the point made by 
Professor Thom that the Dark Point dune is one of the last active transgressive coastal dunefields in 
NSW, and as much of the dune as possible should be left in a naturally functioning state (11/4/09 pers 
comm). 
 
The prospect of stabilisation as even a possible option is not shared by Dr Brander.  Because of its 
massive size and transgressive momentum, he feels that stabilisation would be virtually impossible 
and ultimately ineffective.  He would pursue moving the sand on an as-needs basis until such a time 
that it becomes impractical, and then investigate moving that loop of the road (24/3/09, 20/7/10 pers 
comm). 
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5.4.5 NPWS Experience with Vegetative Stabilisation in Myall Lakes National 
Park and Comments on Possible Application at Dark Point 

NPWS has recently used marram to stabilise the dune at Yagon at the northern end of Myall Lakes 
National Park (Figure 5-1).  This has proved successful, slowing the progression of the dune to a 
point where movement of sand into the camping area further to the north has ceased.  However, it is 
acknowledged by NPWS that the scale of the work at Yagon is much smaller than that required at 
Dark Point. 
 

 
Figure 5-1 Dune stabilisation work at Yagon, Myall Lakes National Park 

 
NPWS has indicated that they could consider the option of vegetative stabilisation if it was evaluated 
as a suitable option.  They indicated that key considerations were the importance of the dune sheet 
as a natural landscape feature in the park and a declared Aboriginal Place that was protected under 
the NPW Act 1974, the cost of implementing the stabilisation method and the risks associated with 
success using this method. 
 
Thom regards the Dark Point dune sheet as an important, largely undisturbed geomorphic feature that 
has a level of significance ascribed to a small number of dune systems along the eastern seaboard 
(refer to Sections 3.1.2 and 5.6.2).  He believes that reshaping the bulk of the dune sheet would 
constitute a significant impact on the feature (4/5/09 pers comm). 
 
The Dark Point Aboriginal Place takes in the full extent of the dune sheet (refer to Section 2.7).  
NPWS advise that disturbance of Aboriginal cultural material within the Aboriginal Place would not be 
considered acceptable to the local Aboriginal community.  According to Umwelt (2001) there are 
extensive deposits of cultural material located along the seaward length of the dune sheet from the 
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Dark Point headland to approximately 6 km southward.  Further discussion on cultural heritage is 
included in Section 5.6.6. 
 
It follows that vegetative stabilisation may not be appropriate if it involves reshaping by mechanical 
plant such as bull dozers.  NPWS note that the risk (and cost) of attempting to stabilise the dune but 
not succeeding is significant and unacceptable (Mr Stephen Smith and Ms Fiona Miller, NPWS 9/6/09 
pers comm). 
 

5.4.6 Overview of Vegetative Dune Stabilisation Option 
There is conjecture as to the feasibility of stabilising such a large and highly mobile dune sheet.  
While dune restoration work over comparable dune features has been included with NSW coastal 
sandmining projects with some success, it seems that unless a comprehensive effort is made to 
stabilise the foreshore and windward faces of the dune sheet, including significant reshaping using 
mechanical plant to lower dune crests and flatten dune slopes, stabilisation could only be 
implemented with limited confidence at best. 
 
The Dark Point dune sheet is significant as a relatively undisturbed example of a geomorphic feature 
that is uncommon along the eastern Australian seaboard.  It is also a declared Aboriginal Place 
containing highly sensitive cultural material.  Consideration of any works that may impact on these 
values would need to be carefully made to ensure the values remain protected. 
 
The cost in excess of some $7 million to implement vegetation stabilisation over the entire dune sheet 
is substantial, although there may be discretion to reduce the area treated to lessen this cost.  It 
would appear that use of machinery on the dune sheet, whilst considered a necessary part of 
stabilisation, is likely to be unacceptable on the windward side of the dune sheet due to its potential to 
impact on the geomorphic feature and the Aboriginal cultural material. 
 
This option is therefore excluded as a primary treatment option for the dune sheet on the grounds of 
cost, risk of impact on values, and uncertainty of success. 
 
However, there is a justification for commencing a smaller trial stabilisation with an appropriate mix of 
marram and spinifex towards the southern end of the dune sheet, preferably without reshaping of the 
sand surface, to assess whether this contributes to retard the movement of the leeward face of the 
dune sheet over the medium term.  Because the road opposite the southern end of the sheet is not 
immediately threatened, there is time to monitor and assess the performance of such a measure 
(Section 5.3).  If it transpires that it is helpful, then progressive extension of the planting over future 
years (decades) could be pursued to extend protection to the road in the southern part of the study 
area. 
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5.5 SAND REMOVAL FOR ENVIRONMENTAL REUSE 
NPWS has no requirements for any sand within MLNP. 
 
Two possible opportunities for environmental reuse can be considered: 
 
(i) relocation of the sand onto the beach immediately north of Dark Point; 
(ii) nourishment to manage coastal erosion hazard at nearby beaches. 
 
Sand removal for environmental reuse involves the same considerations as sand removal for 
commercial sale (Section 6.5), except in two respects.  There is unlikely to be the prospect of 
payment to NPWS in exchange for the sand (a disadvantage), although the net environmental 
outcome is enhanced (advantage). 

5.5.1 Relocation of Sand onto the Beach immediately North of Dark Point 
The natural net long-shore movement of sand along the Fens coastline is south to north, controlled by 
dominant incident wave energy from the south-east sector.  The transport quantities are not known.  
The extent to which shoreline sediments may bypass Dark Point is also not known.  Typically a 
headland feature such as Dark Point would be regarded as a boundary to a coastal compartment, 
which may from time to time and in very substantial south-east storms, be bypassed.  Such bypassing 
is typically indicated by discoloured plumes occupying the inner nearshore zone off the headland. 
 
Based on the understanding of the morphological behaviour of the dune sheet (Sections 4.1.2 
and 4.1.3), there is no suggestion that the sand comprising the sheet is denying an otherwise natural 
feed of sand around Dark Point to the north.  GBAC is not aware of any coastal recession problem 
which may exist on the northern side of Dark Point.  Indeed, Sandy Point only 1.5 km further up the 
coast is a feature which exhibits a large accumulation of sand. 
 
Any relocation of large quantities of sand to the beach on the northern side of Dark Point would 
modify the natural sediment transport regime.  Potential impacts would include smothering of benthos 
and any reef habitat. 

5.5.2 Nourishment to Manage Coastal Erosion Hazard at Nearby Beaches 
Property at Winda Woppa, Hawks Nest, is currently threatened by beach erosion.  To manage this 
hazard, currently GLC is committed to nourishing Jimmys Beach (Figure 5-3) on a regular basis, 
typically involving average annual sand placements of 20,000 m3/yr.  Under existing arrangements, 
this sand is sourced from Yacaaba some 2.5 km to the south-east along the shoreline within Port 
Stephens.  The nourishment sand is placed at an estimated recurrent cost of approximately $150,000 
per year (2009 dollars). 
 
In exploring the possibility of using the sand from the dune sheet to nourish Jimmys Beach, there are 
a number of considerations. 
 
The sand comprising the dune sheet is finer and therefore less suitable for nourishment than the sand 
at Yacaaba.  Based on methods outlined in CERC (1984), a so-called “overfill factor” of 1.6 is 
estimated for the Dark Point sand.  This means that 1.6 m3 of sand from the dune sheet would be 
required to produce the equivalent of 1.0 m3 of native material on Jimmys Beach, in terms of its 
capacity to resist erosion.  Thus the average nourishment requirement involving sand from the dune 
sheet would be approximately 32,000m3/yr (1.6 x 20,000). 
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Under the current arrangements, GLC needs to mobilise a dredge approximately once every one to 
two years to win the nourishment sand.  This sand is pumped via a permanent pipeline installed 
below the back of the beach between Yacaaba and Jimmys Beach.  Avoiding repeat dredge 
establishment would clearly be beneficial to GLC. 
 
GLC currently places sand onto Jimmys Beach using trucks in emergency situations to counter storm 
erosion (typically 4,000 to 7,000 m3 per emergency based on recent experience).  However, the 
prospect of using trucks to also deliver an annual 32,000 m3 baseload is less appealing.  Traffic and 
noise impacts for Hawks Nest would be a significant an issue.  Also, compared to the current pumping 
arrangement, it would be a lot more difficult to place sand onto Jimmys Beach using trucks without 
disturbing wind fences and dunal vegetation (Mr David Bortfeld, GLC Manager Parks and Reserves, 
pers comm). 
 
One other key issue that would need to be addressed is the placement of sand sourced externally into 
Port Stephens.  Siltation of navigation channels is an ongoing management issue for the Port 
Stephens and Great Lakes Council’s.  Periodic maintenance dredging is required.  In fact the spoil 
from these campaigns has in the past often been placed onto Jimmys Beach.  Under the current 
nourishment arrangements for Jimmys Beach, sand is effectively recycled within the Port.  This is a 
feature of the scheme that underscores its acceptance.  Any proposal to introduce external sand 
would be scrutinized to ensure that increased siltation could not occur.  Preceding any decision to 
place sand from an external source onto Jimmys Beach, a thorough investigation to demonstrate no 
impact on siltation would be required. 
 
The emergency sand stockpile for Jimmys Beach is currently located at the south end of Beach Road, 
Hawks Nest.  GBAC understands that this is a naturally accumulated stockpile, essentially forming the 
back dune area between Bennets Beach and Port Stephens, between Yacaaba and the Hawks Nest 
township.  In recent years Council’s emergency sand requirement from this stockpile has amounted to 
some 4,000 to 7,000 m3/yr.  GLC would not favour replenishment of the stockpile with dune sand from 
Dark Point because of the double handling - the need to truck material in, and then truck material out 
in an emergency.  Over recent emergency management campaigns, GLC has managed to truck sand 
from the stockpile and place this onto Jimmys Beach at a cost of approximately $3.00 to $3.50 /m3 
(Mr David Bortfeld, pers comm). 
 
If siltation of navigation channels due to external sand soucing was properly investigated and 
discounted as an issue, then GLC may be interested in discussing with NPWS the possibility of 
acquiring from the Dark Point dune one-off batches of sand.  These transfers would be prompted by 
depleted conditions at the time on Jimmys Beach, and prospective cost savings to Council.  The 
campaigns would need to be pre-planned some 3 to 6 months in advance.  Meeting the cost of 
investigations and approvals, which would not be minor, would be expected to form part of any 
agreement (Mr David Bortfeld, pers comm). 
 
In closing, it should be noted that even if Jimmys Beach received all its nourishment sand from the 
dune sheet (a most unlikely scenario based on the above), then the sand could be kept clear of 
Mungo Brush Road only for about 35 years.  After this time additional quantities from the advancing 
dune sheet would need to be directed elsewhere to preserve access (refer Figure 5-2). 
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Figure 5-2 Jimmys Beach nourishment demand compared with sand removal  
requirements at Mungo Brush Road 

 
 
 

 
Figure 5-3 Jimmys Beach showing Yacaaba Headland centre left 

 
To address capacity limitations with nourishment demand, or indeed with any of the sand removal 
strategies, it may be possible to relocate immediately to the north of Dark Point say 2/3 of the 
approaching mobile sand, and sell and truck out 1/3 to the south such that the total management 
measure is cost-neutral.  Trucking out 33% rather than 100% may be sustainable.  Transfer of sand to 
the north could be achieved by either dry-winning and trucking, or by dredging and pumping. 
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5.6 SAND REMOVAL FOR COMMERCIAL SALE 

5.6.1 Introduction 
Initial legal advice sought by NPWS indicates that whilst removal of sand from the dune sheet at Dark 
Point may not be considered mining, it may not be consistent with objects and principles under the 
National Parks and Wildlife Act 1974 (Section 2.6.1). 
 

5.6.2 Legal Position regarding Sandmining and Extraction in Myall Lakes 
National Park 

Sandmining as an Impetus to Establish MLNP 

Heavy minerals, such as rutile, were in great demand from the 1940s and mining applications were 
granted in the region as early as 1956 (Clements, 1988).  Exploration for heavy minerals began in 
1957.  Mineral Deposits Pty Ltd began mining the outer dune barrier of Myall Lakes in 1966, its lease 
passing directly through the study area (Figure 4-1).  Other sandmining occurred on the western side 
of the Myall River. 
 
The start of mining coincided with increased public concern for the environment, and the mining at 
Myall Lakes became a focal point for the struggle between conservation and mining interests.  Due to 
public opposition to sandmining along the NSW coast, the Sim Committee was established in 1965 to 
provide recommendations regarding sandmining and conservation.  In 1968 the committee 
recommended the establishment of a national park between the Broadwater and Kataway Bay, to the 
east of the lake system.  Myall Lakes National Park was approved by NSW Cabinet in 1970 and 
gazetted in 1972.  This was the first area on the New South Wales coast outside of Sydney to be 
established as a national park (NPWS, 2002). 
 
It is unlawful to mine for minerals in a national park, except as expressly authorised by an Act of 
Parliament. 
 

Objects and Principles under NPW Act 

One object of the National Parks and Wildlife Act 1974 is to conserve landforms of significance, 
including geological features and processes [Cl 2A (1) (a) (iii)]. 
 
Furthermore, under s 30E of the Act, a national park is to be managed in accordance with certain 
management principles including: 
 
(a) the conservation of biodiversity, the maintenance of ecosystem function, the 

protection of geological and geomorphological features and natural phenomena 
and the maintenance of natural landscapes,… 
 

(e) provision for sustainable visitor use and enjoyment that is compatible with the 
conservation of the national park’s natural and cultural values…. 
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Professor Bruce Thom regards the Dark Point dune sheet as an important geomorphic feature in that 
it remains relatively unimpacted by human activity.  He attaches a level of morphological significance 
to the sheet which he equates with dune systems at Nadgee in southern NSW, Stradbroke Island, 
Morton Island and Fraser Island along the eastern seaboard (Section 4.1.2).  However, it is 
understood from discussions with Professor Thom that conservation of the Dark Point dune sheet 
should not be compromised so long as the sand was only removed from its landward edge.  This he 
regards as a management issue as distinct from reshaping the bulk of the feature or removal of sand 
from within the complex which would detract from its distinctive quality and be considered a significant 
impact (4/5/09 pers comm). 
 

Permissibility of Sand Extraction under Plan of Management 

The Myall Lakes National Park Plan of Management (PoM) was adopted in 2002.  The PoM is a legal 
document that outlines how the park is to be managed going forward.  The PoM sets out 
management strategies, and implementation actions and guidelines.  In relation to landforms, soils 
and scenic values, one action adopted under the PoM is to prohibit the extraction of sand, clay, rock, 
and gravel from the planning area, except for essential management work where no practical or 
prudent alternative is available and where the NPWS considers, through its environmental 
assessment process, that the environmental impacts are acceptable (Action No 1.1.5, NPWS 2002). 
 
In order to be permissible under the Plan of Management it follows that, before undertaking any sand 
extraction works, NPWS will need to be satisfied that the sand extraction activity is essential 
management work, that there are no practical alternatives available, and that the environmental 
impacts are acceptable following an environmental assessment. 
 

5.6.3 Description of Transgressive Dune Sand 
As reported in Clements (1988), the sand comprising the transgressive dune sheet is very well to 
moderately sorted, medium to fine quartz sand with mean diameter 0.2 to 0.3 mm.  Additional 
information presented in Clements (1988) suggests a median grainsize for transgressive dunes in the 
Nelson Bay area ranging between 0.29 mm and 0.37 mm (derived by Roy, 1982). 

5.6.4 Conceptual Arrangement for Commercial Sand Removal from Dark Point 
Dune Sheet 

This option would involve dry-winning of sand with excavators working below the face of the 
advancing dune.  Excavators would fill trucks directly.  All trucks would access the site from Hawks 
Nest, and depending on destination, through Tea Gardens and the Pacific Highway.  Trucks arriving 
would enter directly from Mungo Brush Road.  Suitable turning lanes along and adjacent to Mungo 
Brush Road would need to be provided.  Trucks would turn before loading, and return southbound 
towards Hawks Nest. 
 
Based on the predicted natural movement of the advancing sand dune set out in Table 3-3, it follows 
that sand removal activities would need to commence between the years 2015 and 2020.  Allowing 
for slope stability risk (Section 3.1.5), this period may need to be brought forward approximately 3 to 
5 years. 
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The sand removal operation would initially be located between Ch 4.4 km and 4.6 km.  Within 10 to 
15 years, the operation would extend north and south from this zone, estimated then to cover some 
1.4 km between Ch 4.0 and 5.4 km (Figure 3-1). 
 
For the purposes of this assessment it has been assumed that each loaded truck movement from the 
site would transport 20 tonnes of sand (Section 5.6.5).  If rigid body trucks without trailers were 
involved, then the payload would be less.  Our assessment of nominal truck movements per hour is 
summarised below in Table 5-1.  This allows for sand removal operations five days a week, assuming 
80% annual average utilisation between 7.00 am and 4.00 pm each day. 
 
Environmental issues with trucking are canvassed in Section 6.5.6. 

5.6.5 Commercial Value in the Sand 
The dune sand on its own would not be suitable for concrete or masonry products, but is a potential 
fill material.  Based on experience from Boral’s dune extraction operation at Stockton, the sand could 
be mixed with quarry dust to produce an aggregate suitable for manufacture of masonry products.  
Any such mixing or processing of sand would take place off site, outside of the National Park. 
 

Table 5-1 Truck Movements to Remove Sand 

 Year (1) Truck Movements(2)  
(per Hr) 

 2010 – 2015 0.8 

 2015 – 2020 1.0 

 2020 – 2025 2.6 

 2025 – 2030 4.0 

 2030 – 2035 4.8 

 2035 – 2040 5.8 

 2040 – 2045 6.6 

 2045 – 2050 7.0 

 2050 – 2055 7.2 

 Notes (1) Allows for 5 year buffer to account for slope stability risk (Section 4.1.4) 

  (2) Total of empty and loaded truck movements.  Assumes 20 tonne payloads 
with trucks operating from 7.00 am to 4.00 pm daily with 80% utilisation 
over normal working year. 

 
 
There are two larger-scale local developers that may have an interest in acquiring the quantities of 
sand that need to be removed: 
 
 Crighton Properties (Myall Quays, Tea Gardens) 
 Crownland Developments (North Hawks Nest) 
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Crighton Properties (Myall Quays) 

GBAC has made contact with Crighton Properties, the developer of Myall Quays in Tea Gardens.  
Crighton Properties indicated that they require approximately 300,000 to 400,000 m3 of sand for their 
subdivision activities at Myall Quays.  Currently their sand is sourced from an adjoining quarry which 
we understand can supply its total development sand needs.  However, the quarry itself occupies land 
which would otherwise be used for housing sites.  Crighton has indicated that the dune sand would be 
suitable for fill sand, but not for concrete. 
 
Crighton would truck material out from Dark Point via Hawks Nest and Singing Bridge, using tipper 
trucks or trucks and dogs (Section 6.5.5).  They consider that trucking should be acceptable through 
Hawks Nest and Tea Gardens using the main roads.  A financial arrangement would be negotiated 
with NPWS for Crighton to receive and remove the material.  If necessary, Crighton could collect sand 
and store it on their site to meet necessary sand removal rates (Mr Geoff Cox, Crighton Properties, 
16/1/08 pers comm). 
 

Crownland Developments (North Hawks Nest) 

Crownland Developments is proposing to consolidate some 30 properties between the Hawks Nest 
Golf Course and MLNP.  A Local Environmental Study (LES) has been prepared for Great Lakes 
Council to examine a prospective rezoning.  The Preferred Option and Principles Plan shows a total 
site area of 696 ha occupying the corridor between the coast and the Myall River, with 89.7 ha 
designated as urban on the eastern side of Mungo Brush Road (RPS Harper Somers, 2008). 
 
According to the LES, no filling is proposed west of Mungo Brush Road.  However, no details are 
provided on what degree of filling may be required on the eastern side of the road.  The 1 in 100 year 
flood level in the Myall River is reported as up to RL 2.25 m AHD opposite the site.  Since natural 
ground levels are approximately RL 4 m AHD on the eastern side of Mungo Brush Road, it follows 
that flooding from the river should not be an issue.  Equally, the setback of the urban precinct from the 
ocean would be expected to readily remove the building sites from any threat of coastal inundation.  
Any filling of the sites would therefore relate to avoiding localised rainfall and runoff ponding impacts. 
 
It is normal practice in slab on ground construction to raise the slab slightly above ground level to 
avoid problems with local drainage.  GBAC has observed this practice elsewhere in Hawks Nest.  It is 
noted from the Preferred Option and Principles Plan in the LES that 89.7 ha is designated as urban.  
Allowing for roads, conservatively this should yield approximately 900 housing blocks.  If slab on 
ground is assumed throughout with a typical slab footprint of say 200 m2 per block raised say 300 mm 
above ground level, a total sand fill requirement of approximately 180,000 m3 is indicated.  In addition 
to filling under housing slabs, filling could also be required to raise road pavements. 
 

Concluding Remarks regarding Commercial Value in the Sand 

Two potential commercial recipients are identified, Crighton Properties and Crownland Developments.  
Crighton has registered an interest which presumably could be realised in a relatively short period of 
time.  The outcome at North Hawks Nest is by no means certain as the planning process has yet to 
run its course.  The traffic impacts associated with a transfer of the sand to North Hawks Nest would 
be less than a transfer to Tea Gardens. 
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In conclusion, it would be fair to expect that some 200,000 to 400,000 m3 of sand could be received 
by local commercial entities over the medium-term, say 10 to 20 years.  Some recompense could be 
expected to flow back to NPWS for sale of the sand. 
 

5.6.6 Environmental Issues with Sand Removal 
Key environmental issues with sand removal relate to: 
 
 truck traffic and noise 
 cultural heritage issues 
 changes in wind-borne salt delivery and impacts on vegetation 
 groundwater effects 

 

Truck Traffic and Noise 

Optimum trucking would involve truck and dog trailer combinations.  A 39 tonne weight limit currently 
applies at the Singing Bridge in Tea Gardens.  This would restrict any trucking operation through Tea 
Gardens.  It is understood that truck and dog trailer combinations currently use Singing Bridge, but 
the dog trailers are not fully laden. 
 
If this option was to be pursued with trucking through Tea Gardens, it may be feasible to assess 
whether the weight limit on Singing Bridge could be increased by either more detailed investigation, 
and if required by strengthening the bridge supports.  It is estimated that running of fully laden trucks 
and dogs should reduce the trucking movements presented in Table 6.1 by approximately 30% to 
50%. 
 
Any major trucking operation associated with sand removal would result in increased road 
maintenance costs. 
 
However, from our discussions with retired sandminer Mr David Stoupe, it is understood that removal 
of sand by trucking is unlikely to be acceptable.  In spite of the relatively small quantities of trucking 
movements associated with mineral sandmining in the 1960s, over 30 years ago, Mr Stoupe says that 
trucking impacts remain a legacy issue for Tea Gardens (Section 5.1). 
 
Unlike road relocation, sand removal would need to continue indefinitely.  The long-term maximum 
trucking rate governed by sand volume removal requirements is approximately seven movements per 
hour allowing for empty trucks in and loaded trucks out. 
 

Cultural Heritage Issues 

Given the dune sheet occurs within an Aboriginal Place, any sand removal operation permissible 
under the NPW Act would need to be culturally appropriate. 
 
The Karuah Local Aboriginal Land Council (LALC) represents the interests of Aboriginal people in 
Myall Lakes National Park Park.  It is understood from Umweldt (2001) that potential disturbance at 
Dark Point is of particular concern to Land Council members.  Aboriginal sites close to Dark Point 
include middens, open campsites and burials, and the Land Council has previously worked with 
NPWS to rebury exposed skeletal material. 
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The Local Aboriginal Community has stated that the dunes around Dark Point have high cultural 
value. 
 
According to Umwelt (2001), the “highly sensitive” cultural area at Dark Point includes the headland 
and the area extending from the landward side of the foredune to the seaward crest of the active 
transgressive dune field.  This area extends north towards Sandy Point as far as the boundary of the 
former mine path and south for approximately 2 km from the headland.  A “sensitive” area extends 
further to the south for approximately 4 km. 
 
Importantly for this investigation, the inland part of the transgressive dune field is not considered to be 
sensitive.  This is because part of the dune has been mined, and also because the surface is a recent 
depositional unit.  Any past occupation evidence is expected to be buried at various depths below the 
mobile sand sheet (Umwelt, 2001). 
 
In principle it would seem therefore that removing sand from the leading edge of the dune sheet 
should not impact on cultural material at Dark Point.  Issues associated with the protection of cultural 
heritage values of the Dark Point Aboriginal Place would need to be discussed with the Karuah LALC. 
(Section 4.4). 
 

Changes in Wind-borne Salt Delivery and Impacts on Vegetation 

Investigations by others suggest that removal of part of the transgressive dune sheet would increase 
exposure to onshore winds and seaspray/salt in the immediate area, and the tolerance of the leeward 
vegetation to increased salt is likely to be an issue. 
 
The capacity for salt variation to influence the vegetation in the study area is highlighted in Thom et 
al (1992).  With reference to Fens, they cite Myerscough and Carolin (1986) who found that the 
successful development of plant communities on the beach ridge plain has long been disturbed by 
ecological factors such as sea salt flux. 
 
A separate and more recent study also underscores the significance of this issue.  In a Local 
Environmental Study (LES) for a prospective land rezoning immediately south of the Myall Lakes 
National Park, RSP Harper Somers (2008) has reported that the vegetation of the North Hawks Nest 
area, particularly to the east of Mungo Brush Road, is influenced by prevailing onshore salt laden 
winds.  Those communities closest to the sea, including relatively salt tolerant heath communities 
currently provide protection for less tolerant Blackbutt communities, which in turn buffer the more 
sensitive swamp forest communities.  It was reported that where vegetation clearing had occurred in 
similar coastal locations, forest die-back followed as a result of salt scald on the more sensitive 
communities.  To address this issue, it was considered crucial for future buildings within the LES zone 
to follow the same height gradient as the natural vegetation. 
 
Although the LES highlights the eastern side of Mungo Brush Road as the main problem area, it is 
referring to prospective structural elements significantly smaller and lower in elevation that the dune 
sheet.  The potential for salt transport landward to progressively increase over time as the dune sheet 
is lowered due to an expected limited sand feed from the coast and, at the same time, removal of 
sand from the landward margin, must be regarded as high and a significant impact weighing against 
this option. 
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Groundwater Effects 

To avoid potential impacts on groundwater, Boral, in their sand mining operations at Stockton, 
restricted their proposed sand extraction to one metre above standing groundwater level.  A similar 
restriction could reasonably apply to any sand removal at Dark Point. 

5.6.7 Preliminary Life-Cycle Costing 
For beach and adjacent dunal situations in NSW, where substantial quantities of sand are involved, 
sand is typically excavated and disposed at an all-up cost of say $10 to $15/m3.  This could include 
nearby hydraulic disposal into a waterway, or possibly trucking offsite for stockpile or reuse.  It is 
proposed that an additional trucking rate of $5/m3 be allowed to transport the sand to a destination 
within say 20 km. 
 
Based on the quantities set out in Table 3-1 and allowing a surcharge of say 25% for establishment, 
environmental management, clean up and contingencies, the estimated cost of removing sand would 
increase from less than $100,000 prior to 2020, but then increasing rapidly to a total spend of $1.3 m 
by 2025, $4.8 m by 2030 and in excess of $40 m by 2050.  The rate of expenditure would continue to 
increase until about 2070 before it reduced. 
 
It is fair to say that the above costs could be significantly reduced if commercial sale was a definite 
component, and forward contracts for the sale of the sand were in place.  As noted above, GBAC 
estimates that some 200,000 to 400,000 m3 of sand from the dune could be received by local 
commercial entities over a period of 10 to20 years. 
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5.7 CULVERT EXISTING ROAD 

5.7.1 Introduction 
Retaining the road at its current location may reduce some environmental impact on the surrounding 
areas. 
 
A tunnel option along part of the existing route may achieve this by permitting the sand to progress 
over the road.  The concept is similar to a snow shed along a road in alpine areas (eg  European Alps 
& US) that tend to be located on strategic transport routes. 
 
The option is expected to have a very high capital expenditure and high ongoing running and 
maintenance costs.  In addition, the option introduces some other potential impacts for both the 
environment and personal safety. 

5.7.2 Constraints 
The length of the tunnel depends on the future natural movement of the sand and is difficult to 
estimate. 
 
The width would need to allow two traffic lanes (eg 2 x 3.2 m) and cycle/pedestrian ways in both 
directions (2 x 1.8 m) – a total width of about 10 m.  
 
Lighting and ventilation are further cost depending on the length of tunnel. 
 
A tunnel in a relatively remote area with few vehicles also creates a concern for personal safety, 
especially at night.  A tunnel would be easy to blockade and potentially could be used by criminals.  
As well, not all people are comfortable with travelling underground through a tunnel. 

5.7.3 Design Considerations 
Prefabricated structural culvert elements are available either in reinforced concrete or steel.  A sound 
foundation to prevent differential movement under surcharge and an even placement of backfill are 
important factors that are problematic for the site.  Transporting units to the site is a problem as the 
Singing Bridge has a load limit as does the ferry. 
 
Foundation material along the route is understood to comprise fully marine sand deposits which would 
probably require a suitable structural foundation (eg reinforced concrete slab raft) to support the units 
and the mass of sand above. 
 
If the exposed tunnel units were left for the sand to naturally build up there would be unbalanced 
forces exerted on each side of a unit.  The tunnel would initially form a temporary barrier along its 
eastern face until the sand reaches the height of the unit.  However, on the western edge there would 
be no sand to counteract the sideward force from the sand on the eastern edge. 
 
Therefore, to avoid the imbalance, sand would require removal and then placement on each side of 
the standard culvert units at least to bury them.  This construction would interfere with the natural 
progression of sand and would tend to dictate the location where sand is permitted to cross the route. 
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Analysis in Section 3.1.7 indicates that the sand would potentially cover different sections of road at 
different times.  However, to be most cost effective, construction would need to be planned in 
advance and completed as a number of sections. 
 
Predicted movements of the dune sheet developed in this report indicate that a tunnel would be 
2.5 km long by 2050, plus further extensions into the future as the dune sand from the southern areas 
of the sheet become more problematic (Table 3-3).  A potential tunnel length of more than 5 km could 
not be discounted.  Such tunnel lengths are impractical for natural ventilation and powered ventilation 
systems would need to be installed which would add to capital cost and involve high running costs. 
 

5.7.4 Cost estimate 
Concrete box culverts suitable for through traffic cost approximately $1,650/m2 based on RTA-NSW 
strategic construction unit rates.  Allowing for a 10 m width, a base cost is approximately $16,500 per 
metre length, or $16.5 million per kilometre.  Costs for lighting and ventilation would be additional. 
 
By 2050 approximate capital expenditure on this option could therefore be about $41 million for 
2.5 km, and further ingress of sand could potentially double the cost.  Operational and maintenance 
requirements could be in the order of 2-5 % per year. 
 

5.7.5 Discussion 
The physical size of the tunnel and the need to control the backfill operation on either side would 
mean interference with the natural progression of the transgressive dune.  The tunnel could tend to 
deflect the dune’s natural course and be contrary to a non-intervention strategy.   
 
Construction would require replacing the current road route and probably would need temporary 
sidetracks that would impact on the adjacent environment.  The large quantity of materials (i.e.  
premix concrete, steel for foundation and the units) would be difficult to transport to the area as the 
only access is via the load limited Singing Bridge or the ferry. 
 
Without a temporary sidetrack for normal traffic around the work, the route would probably be closed 
until construction was completed.   
 
The potentially long length of tunnel construction required to prevent sand encroachment on a traffic 
route make this a very costly solution, both in terms of capital cost and ongoing running costs. 
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5.8 TRAFFIC SIGNALLING AT EXISTING ROAD 

5.8.1 Description 
An option is to introduce traffic signal control when sand encroaches to a point that creates an 
unsuitable risk for road users and makes some of the road unsafe.  The traffic signals would enable 
alternate streams of traffic to pass along a single lane. 
 
Automated mobile traffic signals are usually mounted on trailers, are solar powered with backup 
batteries and automatically coordinated using detectors to control each direction. 
 
They are a quick and relatively low cost option to implement but have ongoing operating costs.  They 
are generally used to enable temporary control around an obstacle.  The intention would be to use 
them while excess sand is removed and carted elsewhere.   
 
In a remote location, the traffic signals would stop vehicles at specific locations and potentially could 
be used by criminals.  They could be a target for vandalism. 
 
They are not a permanent solution but could be used as a contingency measure in conjunction with 
another permanent option to “buy time”. 

5.8.2 Cost estimate 
Hire of a variable message sign is about $600/wk plus traffic signals. 

5.9 ROAD RELOCATION 

5.9.1 Introduction 
Road relocation to a new route is an option to provide continuity of access around the dune. 
 
Road relocation would cause a disruption to the natural environment of the site and this must be 
minimised. 
 
While relocation to landward (west) to stay ahead of the advancing dune is perhaps the more obvious 
strategy, relocation to seaward (east) back over the mobile sand feature into a zone which is 
sufficiently stable is also worth considering. 

5.9.2 Constraints 
The major physical constraints for relocation are: 
 
To the east: 
 
 the transgressive dune system 
 gazetted Aboriginal Place 
 sandy beaches with RAMSAR protection. 
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To the west: 
 
 EEC vegetation communities (especially Forest Red Gum Open Forest and Swamp Forest – 

Section 3.3) 
 a few dams 
 wetlands with RAMSAR protection 
 Myall River. 

 
A new road would impact on the natural environment.  However, the impact could be reduced by: 
 
 reusing existing trails or reopening old trails 
 using areas that have been previously disturbed even though they may be regenerated (30 yrs 

after sandmining) 
 avoiding unique or sensitive areas 
 incorporating fauna-friendly road design measures (minimise potential for road kill) 
 implementing best-practice environmental controls during construction. 

5.9.3 Options for relocation 

Relocating East 

Relocating the road further east would need to cut through the designated Aboriginal Place and also 
create major impact on the beach dune system.  Any proposal for locating a road on the seaward side 
of the dune sheet would likely directly impact cultural material which would be unacceptable.  It would 
also require certainty that storm breakthrough of the foredune and potential reinvigoration of dune 
building was not going to occur.  This may not be the case, and the level of certainty required is not 
delivered by this investigation. 
 
This option is not considered further in this report.  However, at some future time (say 50 years or 
more), the transgressive dune may have moved further away from the coast and the threat of sand 
mobility within the sheet may have diminished such that relocation of a road near its original location 
prior to sandmining could be an option. 
 

Relocating West 

This option aims to locate the road in front of the advancing transgressive dune so that it remains 
serviceable in the medium term.  The long-term behaviour and rate of progress of the transgressive 
dune is difficult to predict so that relocating the road to the west would probably not provide an 
indefinite solution. 
 
The further west the road is relocated gives a longer life for the road until again being under threat.  
However, there are many constraints imposed to the west and these tend to greatly increase near the 
Myall River. 
 
Therefore, the location of the route to the west would be a compromise between the time before being 
under threat from the advancing sand, and minimising encroachment into the national park. 
 
The relocated road to the west is the option that is considered further in the following sections. 
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5.9.4 Design Considerations 
The following analysis assumes that Mungo Brush Road’s function does not markedly change from its 
current function and usage (Sections 3.4.2 and 3.4.3).  Unless there is commitment or a clear 
indication that the future demands identified in Section 3.4.5 would eventuate, the current usage 
pattern is assumed to continue for the road’s design life.   
 
The analysis has adopted a minimum 50 to 75 year useful life for the relocated road before possibly 
being again under threat from the dune.  The 50 to 75 years recognises the need to minimise 
disruption to the area and the high capital cost to relocate the road.  A longer life would push the road 
further west, require a longer road and result in greater environmental impacts.  The road would be 
quite distant from the coastal destination.  A shorter life would not significantly reduce the length of 
the road. 
 
An initial route was identified to allow assessment by RPS Harper Somers O’Sullivan.  It is helpful 
here to distinguish a Northern and Southern Zone for the route. 
 

Route Selection - Northern Zone 

The Northern Zone is the most critical for sand movement and encroachment onto Mungo Brush 
Road.  This zone is distinguished by Photogrammetric Block 1 and parts of Block 2 (Figure 3-1). 
 
The existing Mungo Track is well within a minimum 50 year dune envelope and is therefore unsuitable 
as the basis for a new route.  There are no other parallel and existing trails available.  
 
At the northern extent of the Northern Zone (Ch 4.4 to Ch 52 km), there is remnant EEC Forest Red 
Gum Open Forest and low lying EEC swamp forest community adjacent to the fastest moving part of 
the dune.  This area cannot be avoided by the new route.  Without doing anything, the EEC Forest 
Red Gum Open Forest is itself threatened with destruction by the advancing dune. 
 
Three deep waterholes are dominant features that need to be avoided – they form an integral part of 
the sandmining heritage, they support new ecosystems and they would be costly to construct a road 
through.  The route skirts them to the north-west. 
 
The height contours in Figure 5-4 have been considered in the route selection to stay on the elevated 
areas and keep away from the lower swampy areas.  This aims to minimise cuts and the high points 
(marked ‘H’) have been avoided.  However, this results in tighter horizontal curves and a lower speed 
route.  More accurate contours from land survey required for design development would enable a 
refined alignment. 
 

Route Selection - Southern Zone 

The Southern Zone is less critical for sand movement.  This zone is distinguished by 
Photogrammetric Block 3 and the western edge of Block 2 (Figure 3-1). 
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There are two existing access trails running broadly parallel to and connecting with Mungo Brush 
Road and both are located outside the estimated 50 year dune front.  One trail appears to be 
associated with the old sandmining waterholes.  The Mungo Track is closer, on a better alignment 
and connects more directly with Mungo Brush Road.  Following the Mungo Track is the route 
proposed. 
 
Two deep waterholes previously used for sandmining are located to the north west and are avoided 
by the proposed route. 
 
The height contours in Figure 5-4 indicate a generally flat area with some depressions and just one 
higher area (marked ‘H’). 
 
Generally the re-use of an existing trail in the Southern Zone, albeit with widening, reduces the 
environmental impact when compared with a new route.  Depending on sand movements the road 
could be relocated as one or two stages and independently of the Northern Zone. 
 

Road Design 

The NPWS standard for width of Mungo Brush Road is 6 m and this is assumed in the option. 
 
The one enhanced design feature is to provide sealed shoulders along the road.  This feature moves 
the edge of seal well away from the wheelpath.  The extra cost is a relatively small marginal cost and 
justified for the following reasons: 

 
 provides a much safer edge of pavement for cyclists on a popular bike route used by other 

vehicles; 
 improved safety for all users as the sealed shoulder provides a consistent run-off and recovery 

zone; 
 improved safety by preventing loss of control when a vehicle slightly deviates and hits a drop 

off at the edge of seal; 
 reduces future maintenance costs of the seal by reducing moisture ingress under the 

wheelpath and edge fretting of the seal. 
 
NPWS should investigate progressively upgrading and sealing the shoulders in conjunction with 
cyclical resealing work along the rest of Mungo Brush Road. 
 
The road design parameters are summarised in Table 5-2. 
 
The speed limit may need to be reduced to 60 km/hr in the Northern Zone owing to tighter horizontal 
curves. 
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5.9.5 Potential Alignment 
A minimum 50 year design life for the route has been adopted as reasonable.  That means that at the 
higher rates of progress indicted for some sections from the photogrammetry and image plan 
assessments (Section 3.1.4), the new alignment would itself be threatened by the transgressive dune 
in about 50 years.  Should the dune movement progress at a rate which is closer to the average 
rather than the maximum, the design life for the route consequently would be greater than 50 years, 
and probably closer to 75 years.  The proposed route for the relocated road option is summarised in 
Figure 5-4.  A summary of deliberations relating to road alignment and dune movement is presented 
in Figure 5-5.  A more detailed plan showing the proposed route with other physical constraints is 
attached in APPENDIX E. 
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Source: DECCW Photogrammetry 

Figure 5-4 Proposed road relocation option 
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Source: Developed from DECCW Photogrammetry 

Figure 5-5 Predicted dune movement relative to proposed route alignment 
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5.9.6 Road Construction Strategy 
The dune encroachment is accentuated at a few locations along Mungo Brush Road in the study 
area.  Therefore, each one of these locations next to the dune could be expected to cause road 
closure at different times in the future. 
 

Table 5-2 Base Design Parameters for Road 

 Design Parameters Value 

 Speed limit 60 to 80 km/h 

 AADT (Average Annual Daily Traffic) 400 

 Traffic Growth 1% 

  Sealed width of pavement 6 m 

  Sealed shoulders each side 1.2 m x 2 

 Sealed road width 8.4 m 

 Pavement Design Imported granular sub-base and base 

Hot sprayed cutback bitumen chip seal.   

Primer seal followed after 1 year by single 14 mm seal. 

 
 
The uncertainty of forecasting the timing of each of these events as of the date of this report, means 
that different staging strategies are available to deal with the uncertainty. 
 

Full Construction 

If all the locations identified were expected to cause road closure within a short time frame of each 
other (say within 5 years), the whole new road could be constructed when the first section is within 18 
to 24 months of closure.  This would have the highest requirement for capital finance but would be the 
lowest construction cost owing to the large scale of operation.  
 
However, if different sections of road are expected to remain serviceable for some time, construction 
of the whole road on the new alignment would be in advance of actually being required.   
 
Full construction of the Northern and Southern Zones is not required.  While the existing road through 
the Northern Zone is fully threatened within 50 years, this is not the case for the Southern Zone.  Here 
much of the road may remain free of encroaching sand for 75 years or more. 
 

Staged Construction 

If a section of road was expected to cause closure but other sections still have more than 5 years 
service, a staged approach could be used to bypass just the threatened section of road.   
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The staging would progressively construct the whole new road, but each stage would need additional 
connections to the existing road.  For the study area as a whole, staging is recommended as there is 
a higher rate of sand advance in the Northern Zone compared with the Southern Zone.  Practically 
there may be two (ie Northern then Southern Zones) or three stages (ie Northern then Southern 2A 
and 2B Zone –refer Figure 5-4). 
 
Staging requires less capital finance in any one year but will tend to cost more owing to the cost of 
connections and being on a lesser scale.  
 
Staging enables greater flexibility and recognises that the movement of sand is more difficult to 
estimate into the future.  The advantage is that a relocated section may not be required for a long time 
and so is not constructed until it is required.  The disadvantage is that connections are lengths of road 
in addition to the whole route which involve additional costs and impacts. 

5.9.7 Cost Estimate 

Northern Zone 

Assuming new road construction with high level of environmental control during construction (eg type 
of imported material, runoff, etc) and environmental features incorporated: 
 
 Length approximately 3.3 km and sealed road width 8.4 m. 
 Strategic unit rate of $150/m2. 

 
Estimated design and construction cost = 3,300 x 8.4 x $150 = $4.2 million. 
 

Southern Zone 

Widening of existing trail and conversion to surfaced road.  High level of environmental control during 
construction (e.g. type of imported material, runoff, etc) and environmental features incorporated.  
 
 Length approximately 2.3 km. 
 Strategic unit rate of $125/m2. 

 
Estimated design and construction cost = 2,300 x 8.4 x $125 = $2.4 million. 
 
The strategic unit rate cost estimates used above are P90 values consistent with project identification 
phase costings.  P90 implies that there is a 90% chance that the amounts will not be exceeded 
(Evans and Peck, 2008).  The P90 rates allow for an above average number of constraints and 
conditions that are expected for the project.  The average DECCW valuation for Mungo Brush Road is 
$77/m2 (Sheldon Consulting, 2009).  Therefore, a P90 rate of $150/m2 applied for the Northern Zone, 
which is almost double, is considered appropriate.  The P90 rate for the Southern Zone is expected to 
be slightly less than for the Northern Zone as it follows an existing trail.  Therefore, a P90 rate of 
$125/m2 for this section of road is considered appropriate. 
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5.9.8 Discussion 
The proposed alignment is an initial concept to enable a strategic estimate to be made for the road 
relocation option.  Importantly, the route is endorsed by RPS Harper Somers O’Sullivan who report 
that it will result in “minimal vegetation loss” (Section 3.3.5).  However, the route is not optimised to 
balance cut and fill.  Also, given the conceptual level of design development, it does not address all 
geometric road design criteria, although it does go some of the way to achieving these. 
 
The best alignment for the road relocation needs to be designed based on improved contour details, 
by applying the ecological impact remediation measures recommended by RPS Harper Somers 
O’Sullivan (APPENDIX D), and further ground truthing. 
 
The road design should at least incorporate fauna-friendly road design measures that minimise 
potential for road kill.  Effective control of water run-off needs to be designed into the project. 
 
The specification needs to require the contractor to implement and maintain best-practice 
environmental controls during construction (Quality Plan requirements). 
 
The alignment should not be located within the 50 year forecast sand encroachment identified in this 
report unless a shorter design life for the road relocation is required. 
 
If the road relocation option is the preferred option it should be designed, environmental assessment 
prepared and determined, and contract documents prepared well before imminent encroachment of 
sand on the road.  In that way, the sand encroachment can be monitored and when it reaches a 
certain point the tenders for construction can be called, approved and work completed without 
adversely affecting vehicle access through the National Park.  The construction time for the Northern 
Zone would be about 12 months. 
 
Rates of sand movement should be re-determined based on data becoming available in the future.  
This will help to refine the estimated period available before encroachment of the dune and the timing 
of road construction in stages. 

5.10 HYBRID OPTIONS 
There would seem to be some limited opportunities to be combining selected options to develop an 
optimal plan for addressing the dune sand issue. 
 
Incipient encroachments of sand onto the road could be removed and traffic signalling used pending 
implementation of a long-term strategy such as road relocation. 
 
Limited dune stabilisation could be trialled in the Southern Zone to assess whether sand movement 
here can be retarded to delay any requirement for road relocation in this area (Section 6). 
 
Monitoring should underpin all feasible options. 
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6 CONCLUSION AND RECOMMENDATIONS 

Dune sand encroachment is predicted to impact on vehicle movements along Mungo Brush Road 
within 5 to 10 years.  As doing nothing does not address the objective of NPWS to preserve road 
access from the south, it is not an acceptable option. 
 
A system of monitoring dune movement is viable in the short to medium term and should be pursued.  
However, it must link with a longer term plan that is triggered when benchmarks are exceeded.  
Monitoring is an inexpensive strategy which serves to update the risk to road closure.  GBAC would 
recommend aerial photogrammetry (or airborne LiDAR if cost effective) at 1 to 2 year time intervals to 
track the toe of the dune as the preferred monitoring method. 
 
Large scale dune stabilisation is not recommended.  Conjecture and lack of confidence in the 
prospect of success are key considerations.  There is also a clear risk that large scale stabilisation 
could lead to unacceptable disturbance of the Dark Point Aboriginal Place.  However, in the less 
threatened Southern Zone there is a justification for commencing a smaller trial stabilisation using an 
appropriate mix of marram and spinifex, preferably without significant reshaping of the sand surface.  
The objective would be to assess whether this contributes to retard the movement of the leeward face 
of the dune sheet over the medium term.  This strategy should be accompanied by monitoring.  If the 
trial is shown to be beneficial, then the scheme could be expanded further to the north.  If stabilisation 
developed on a progressive trial basis is found to be successful, it could be expected to delay the 
implementation of a longer term strategy, particularly in the Sothern Zone.  Deferring large 
expenditures is obviously beneficial. 
 
Initial legal advice sought by NPWS indicates that whilst removal of sand from the dune sheet at Dark 
Point may not be considered mining, it may not be consistent with objects and principles under the 
NPW Act 1974.  In addition, before undertaking any sand extraction works, to be permissible under 
the Plan of Management, the NPWS would need to be satisfied that the sand extraction activity is 
essential management work, that there are no practical alternatives available, and that the 
environmental impacts are acceptable following an environmental assessment.  There is some 
uncertainty as to whether sand extraction would be permissible. 
 
Environmental reuse does not emerge as a viable long term strategy.  Jimmys Beach is probably the 
only feasible destination for the sand, but supply of sand from Dark Point would outstrip the demand 
from Jimmys Beach after about 35 years, and there would be significant separate approvals to obtain 
and administrative difficulties.  Great Lakes Council currently has implemented a management 
strategy for periodically nourishing of Jimmys Beach.  While this costs in the order of $0.5 million per 
annum to operate, it is approved and attaches relatively low environmental impacts.  Topping up 
Council’s emergency nourishment stockpile at South Hawkes Nest is possible, but there would seem 
little prospect of a regular commitment. 
 



gbaCOASTAL Dark Point Dune Management Options Study 
 

J08-27/R81v2 
4 August, 2010 

It is understood that removal of sand from the approaching landward margin of the dune should not 
impact on cultural material in the dune and Professor Thom considers that sand removal on this edge 
should not significantly impact on the geomorphic feature of the dune sheet.  Nevertheless, the social 
implications and perceptions associated with a return to a form of “sand mining” inside the National 
Park are unlikely to be manageable.  There are also complex environmental considerations, not least 
road access limitations, truck traffic and noise and cultural heritage issues.  GBAC is of the opinion 
that the cost-benefits that are likely to flow from sand removal would be insufficient to offset the 
environmental and social impacts. 
 
Culverts are inappropriate.  They are prohibitively expensive and a potential safety hazard.  Traffic 
signalling offers some application to address immediate and localised road access problems, but 
would need to link with other options. 
 
Road relocation stands out as the most sensible long-term option for address the mobile dune 
problem at Dark Point.  Delivery of a 50 year (to say 75 year) life for continued road access into the 
park from the south is achievable with limited and manageable impacts on vegetation.  Existing trails 
and former roads can be used in some parts.  Importantly, road relocation avoids conflict with 
aboriginal heritage and avoids potential morphological impacts to the dune sheet.  It lends itself to 
staging in recognition of the variable sand encroachment rates. 
 
The evolution of a road relocation project could also be expected to include monitoring and some form 
of traffic signalling.  Minor clearing of pockets of sand which may protrude intermittently in advance of 
the main dune front should be acceptable and incorporated into the road relocation design 
development plan.  The most sensible destination for this sand would be to replenish the emergency 
stockpile at South Hawkes Nest, but if this is not achievable then replacement of this material onto the 
dune edge at the southern end of the Southern Zone would seem a reasonable alternative. 
 
We would recommend that a small scale stabilisation trial be considered near the southern end of the 
Southern Zone to determine whether the natural landward advance of the feature can be retarded 
sufficiently to deliver a net longer term financial and environmental benefit.  This would need to be 
linked with an appropriate level of monitoring. 
 
Road relocation for the Northern Zone (Stage 1) would be expected to cost in the order of $4.0 to 
4.5 million dollars (2010 $), expended over the next 5 to 10 years.  Additional moneys would be 
required in subsequent decades to complete the Southern Zone (Stage 2) when and if this becomes 
threatened. 
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Reproduced from:  
http://www.environment.gov.au/cgi-bin/wetlands/report.pl?smode=RAMSAR&ramsar_refcodelist=52 
 
1.  Form compiled by: NSW National Parks & Wildlife Service, Conservation and Planning Division, PO Box 1967, Hurstville NSW 

2220, AUSTRALIA, Telephone: 02 9585 6692/6884, Fax: 02 9585 6495 

2.  Sheet last modified: 31 March 1999. 

3.  Country: Australia  

4.  Name of Ramsar site: Myall Lakes  

5.  Map of site included? a) hard copy 
b) digital (electronic) format 

6.  Geographical 
coordinates: 

Latitude: 32 degrees 19' S to 32 degrees 42' S.   
Longitude: 152 degrees 2' E to 152 degrees 31' E. 

7.  General Location: The Myall Lakes wetlands are situated approximately 75 kilometres north of Newcastle which is at the 
northern extremity of the Sydney Greater Metropolitan Region; between the villages of Hawks Nest and 
Tea Gardens (5 kilometres) to the south and Forster (35 kilometres) to the north, on the central coast of 
New South Wales, Australia.   

8.  Elevation: 0 - 495 metres above sea level.   

9.  Area: 44 612 hectares.   

10.  Overview: The site occurs within the Myall Lakes National Park and includes the Corrie Island and Little Broughton 
Island Nature Reserves.  It constitutes one of the few coastal brackish lake systems in NSW which has not 
been greatly modified by human activities.  This extensive system provides habitat for a diverse number of 
native flora and fauna species, including large numbers of waterbirds, and is an important drought refuge.  
The lakes also have very high social value providing a broad range of recreational, educational and 
scientific opportunities.   

11.  Ramsar Criteria: 1a, 1c, 2a, 3b 

12.  Justification of criteria 
under point 11: 

Criteria 1a & c: criteria for representative or unique wetlands. 
The Myall Lakes wetlands are significant because they cover an extensive area and are in a relatively 
near-natural condition.  They also play a substantial ecological role in the functioning of one of the most 
important remaining coastal brackish systems in NSW and represent a particularly good example of the 
barrier lagoon systems which occur within the North Coast Biogeographic Region. 

Criteria 2a: general criteria based on plants or animals.   
The area supports a diverse range of native flora and fauna species including an appreciable assemblage 
of threatened species (see Appendix 3).  In particular, the site provides habitat for endangered and 
vulnerable birds such as the Masked Owl, Powerful Owl, Black-necked Stork, Wompoo Fruit-Dove, 
Turquoise Parrot and Little Tern.  A number of vulnerable mammals, amphibians and reptiles are also 
found within the boundaries of the National Park including the Little Bent-wing Bat, Common Bent-wing 
Bat, Koala, Tiger Quoll, Eastern Chestnut Mouse, Wallum Froglet and Stephen's Banded Snake.  The 
vegetation of Myall Lakes National Park is renowned for its floristic diversity and a number of communities 
are recognised as being of state significance due to their restricted distribution and pristine condition.  
There are a number of plant species within the Park that are listed as threatened, including Asperula 
asthenes, Senna aclinis and Syzygium paniculatum. 

Criteria 3b: specific criteria based on waterfowl.   
This site regularly supports a substantial number of waterbirds, including migratory species covered by 
Australia's obligations under JAMBA and CAMBA.  A number of groups are respresented such as the 
Pelicanidae (pelicans), Phalacrocoracidae (cormorants), Podicipedidae (grebes), Anatidae (swans and 
ducks), Ciconiiformes (herons, egrets, bitterns, ibises and spoonbills) and Charadriidae (plovers and 
lapwings), which are indicative of wetland diversity and productivity.  The region is also important for 
wetland-related raptors (Accipitridae and Falconidae).   

13a.  Biogeographic region:    

13b.  Biogeographic 
regionalisation scheme: 

Environment Australia 2000.  Revision of the Interim Biogeographic Regionalisation of Australia (IBRA) 
and the Development of Version 5.1.  - Summary Report.  Department of Environment and Heritage, 
Canberra.   

14.  Physical Features: Myall Lakes National Park comprises three main lakes (the Bombah Broadwater, Boolambayte and Myall 
Lakes), together with the lesser areas of Nerong Creek, Two Mile Lake, sections of the Upper and Lower 
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Myall River, Boolambayte Creek, Fame Cove inlet and Broughton Island approximately 2 kilometres 
offshore from the mainland.  The other main features of the Park are the coastal dune system and the 
forested areas of the Koolonock and Myers Ranges.  The Park incorporates a number of distinct wetlands 
associated with the waterways and dune systems.  Little Broughton Island and Corrie Island Nature 
Reserves are also included within the Ramsar site.  On the mainland, the dominant geological structure is 
the Myall Syncline within which the main rock types are Carboniferous sandstones, siltstones and 
mudstones, with some igneous intrusions varying in composition from rhyolite to basalt.  A belt of 
limestone outcrops on the eastern side of Myall Lake.  On the western side are a series of alluvial plains 
dissected by sandstone ridges comprising Crawford Formation Sandstone and Alum Mountain Volcanics.  
Further north the sandstone ridges grade into a series of low hills formed from the Wootton Beds and 
Nerong Volcanics.  Broughton Island and Little Broughton Island have rock types associated with the 
Carboniferous Nerong Volcanics that are made up of toscanite, dacite, andesite, ignimbrite, agglomerate, 
conglomerate, sandstone and siltstone.  Corrie Island constitutes a mixture of sand and mud flats.  It is an 
excellent example of a landform produced by coastal processes.  Various erosional and depositional 
features have resulted from reworking of the island by waves and tides.  The waters of the Myal Lake 
system are shallow and of roughly uniform depth (2.4 - 3.7m), with the Myall River reaching 8m in depth.  
Lake level fluctuations are associated with rainfall rather than tidal influences.  The lakes are drowned river 
basins and the remnants of former hind-dune drainage systems.  Their configuration is largely determined 
by the irregular bedrock topography of the western shoreline.  The eastern shores are mainly formed by 
the two distinct beach ridge systems of an inner and outer barrier.  The coastal dune systems were laid 
down between 60,000 and 2,000 years ago.  The inner barrier system is composed of highly podzolised 
Pleistocene sands overlying a sandrock hardpan.  The Holocene sands of the outer barrier are only 
moderately podzolised.  An intervening swamp or lagoon usually separates these two larger systems.  Acid 
peat soils occur in these areas.  In general, soils are of moderate to low fertility and are subject to 
waterlogging or erosion depending on their location.  The main input of fresh water to the lake system is 
from the Myall and Crawford Rivers.  Other inputs of fresh water are rainfall and groundwater drainage 
from the Eurunderee sand mass on the eastern shoreline.  The water of the lakes has a pH of 7 - 7.5.  
Unlike the estuarine systems, the northern part of the Broadwater and Boolambayte Lakes are not subject 
to normal tidal flushing.  Most of the Broadwater and Boolambayte Lakes are subject to marked and 
protracted fluctuations in salinity levels.  Myall Lakes has a temperate coastal climate, with an average 
annual rainfall of approximately 1,300 mm.  The wettest months are in late summer and early autumn.  
Mean monthly maximum temperatures range from 27 degrees C in summer to 17 degrees C in winter with 
minimums of 15 degrees C and 3 degrees C respectively.   

15.  Catchment Area:    

16.  Hydrological Values: The Myall Lakes comprise a series of fresh, saline and brackish water bodies of differing depths and 
associated vegetation types.  The wetlands provide a permanent water source and thus serve as a key 
drought refuge for flora and fauna.  The waters within the Myall Lakes National Park are in relatively 
natural condition because of the inherent stability of the small catchment, most of which has now been 
incorporated into the Park, and the level and type of land use that currently exists in the surrounding areas.  
Since the Myall Lakes system has not been greatly modified by human activity, the area provides an 
important historical record of the changes in the coastline, lake deposits and seabed.   

17.  Wetland Type: D, E, F, K, I, J, H  

18.  Ecological Features: Myall Lakes is renowned for its floristic diversity and complex variety of habitats which are largely due to 
differences in substrate.  Over 17 separate plant communities have been identified in the Park to date 
ranging from rainforest pockets to forest, heath, grassland and swamp.  The vegetation of the sand dunes 
comprises a sequence of communities from dry heath forest through to dry heath, wet heath, swamp forest 
and swamp.  In areas of sufficient shelter from the wind, open woodland communities occur.  The 
dominant species here are Angophora costata and Banksia species.  On deep stable sands, a forest of 
Eucalypts develops.  Eucalyptus pilularis is the dominant species and often occurs with E.  gummifera.  An 
extensive heath, 6 to 8 kilometres long and as much as 1 kilometre wide, lies between the coastal dunes 
and the hills south-east of Myall Lakes.  The heath contains more than sixty species.  In the wetter areas 
the heath gives way to peat swamps.  These areas are dominated by Leptospermum liversidgei.  The 
vegetation of the hills differs markedly from the settled dunes and sand flats, comprising a mixed 
Eucalyptus forest and sub-tropical rainforest.  The open water of the lakes is fringed by a reed swamp, 
except where sand reaches the water's edge.  Boolambayte and Broadwater Lakes contain a number 
submerged and emergent aquatic plant communities.  The most abundant species is Prickly Waternymph 
(Najas marina), which has been found to a depth of 3 metres.  This extends towards the shore to depths of 
about 0.5 metres.  It is associated with Floating Pondweed (Potomogeton tricarinatus), Vallisneria spiralis 
and Ruppia maritima, a seagrass.  Reeds extend from the water's edge up to a depth of 1.5 metres, the 
dominant species being Scirpus locustris.  Nearer to the shore, in 0.3 to 0.6 metres of water, there is 
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usually a continuous densely-growing zone.  On the landward side of this zone S.  locustris becomes 
mingled with Phragmites communis.  A characteristic swamp forest with a dense undergrowth of sedges 
extends from the edge of the reed swamp to the junction with the stable sand or silt flats.  This can be 
divided into two zones in which Casuarina glauca and Melaleuca quinquenervia respectively dominate.  
The former lies nearer the lake.  Behind the swamp forest, on either side of the Boolambayte Creek and 
the Upper Myall River, are extensive silt flats caused by flooding and wash from the neighbouring hills.  
These flats have been largely cleared of woody vegetation.   

19.  Noteworthy Flora: Myall Lakes National Park is botanically diverse with over 600 species of plants having been recorded in 
the area.  The major vegetation communities associated with the wetlands of Myall Lakes National Park 
are: swamp, swamp forest, wet heath, fringe forest and Lepironia swamp.  Swamp is differentiated from 
swamp forest largely by absence of trees and not by any major floristic difference in the understorey.  The 
two species of tree in the swamp forest are Melaleuca quinquenervia and the Eucalyptus robusta.  The 
shrubs Leptospermum liversidgei and Sprengelia incarnata, and the restiad Lepyrodia muelleri are 
included in the cluster of species comprising swamp and swamp forest.  Swamp forest is particularly 
common amongst the inner parabolic dunes.  The Lepironia swamps are dominated by open stands of 
Lepironia articula, a tall sedge often 1.5 metres or more in height; in some swamps Jointed Twig-rush 
(Baumea articulata) and Lepidosperma longitudinale may occur intermixed with Lepironia. 

20.  Noteworthy Fauna: Myall Lakes National Park provides habitat for a diverse range of fauna species.  Over 300 animals have 
been recorded within the park with approximately two thirds being bird species.  The wetlands regularly 
support large numbers of waterbirds and waders including ducks, swans, egrets and terns (see Appendix 
1).  Bird species covered under the JAMBA and CAMBA are also found with the Park.  In addition, Myall 
Lakes provide habitat for vulnerable and endangered bird species such as Tyto novaehollandiae (Masked 
Owl), Ninox Strenua (Powerful Owl), Ephippiorhynchus asiaticus (Black-necked Stork) Ptilinopus 
magnificus (Wompoo Fruit-Dove), Neophema pulchella (Turquoise Parrot), and Sterna albifrons (Little 
Tern).  Mammals listed as vulnerable under the NSW Threatened Species Conversation Act (1995) are 
also found with the Park and include the Miniopterus australis (Little Bent-wing Bat), Miniopterus 
schreibersii (Common Bent-wing Bat), Phascolarctos cinereus (Koala), Dasyurus maculatus (Tiger Quoll), 
and the Pseudomys gracilicaudatus (Eastern Chestnut Mouse).  The vulnerable amphibian Crinia tinnula 
(Wallum Froglet) and the reptile Hoplocephalus stephensii (Stephen's Banded Snake) are also found 
within the Park (see Appendix 3).   

21.  Social and Cultural 
Values: 

The Myall Lakes wetlands have a high social and cultural value.  There is a diverse range of recreational 
activities undertaken throughout the area including: sailing, swimming, power boating, canoeing, bush 
walking, four-wheel driving and bird watching.  The area is also popular with commercial and recreational 
fishers.  The University of New South Wales has established a research station in the park from which it 
conducts a range of ecological and other studies.  Myall Lakes National Park contains numerous middens, 
which are the major items of Aboriginal heritage found in the Park.  Some of these middens also contain 
Aboriginal skeletons.  No canoe trees have been identified to date, although canoes were obviously used 
to reach Broughton and Little Broughton Islands.  The Park contains some evidence of early European 
occupation.  The main features are: graves and early sawmill sites; the fishing village of Tamboy; old farm 
houses at Kataway Bay and Sunnyside; and the remains of barges used to transport timber to the 
sawmills. 

22.  Land tenure/ownership: (a) The Ramsar site comprises National Park and Nature Reserve dedicated under the National Parks and 
Wildlife Act 1974 (NSW).  (b) Surrounding land comprises a mixture of Crown Land managed by the 
Department of Land and Water Conservation, State forests and freehold land.   

23.  Current land use: (a) The lands within the Ramsar site are permanently designated as National Park or Nature Reserve and 
are managed primarily for nature conservation purposes.  The Park's wetlands cater for a variety of 
recreational activities, principally sailing, power boating, canoeing, and bird watching.  Bush walking and 
camping occur around the coastal and lake shores.  One lease concession operates permanently within 
the park, "Myall Shores" on Bombah Point.  The concessionaire has established facilities for both campers 
and visitors seeking on-site accommodation.  Commercial and recreational fishing occurs throughout much 
of the park's waterways.  Commercial prawning occurs mostly at Tamboy and in the Myall River, and mesh 
fishing in the lakes.  (b) Land surrounding the Ramsar site is primarily used for grazing domestic stock and 
crop cultivation.  Some of the hillier areas are reserved as State forests and managed for timber production 
by NSW State Forests.   

24.  Factors adversely 
affecting ecological 
character (past, present, 
potential): 

Past/present: (a) at the site - The Myall lakes are susceptible to pollution and damage from overuse due to 
their relatively small catchment, the shallowness of the water and the lack of tidal flushing.  Human-
induced disturbance has occurred at isolated sites and increased levels of recreation pose a moderate 
threat to the stability of aquatic ecosystems in some areas.  Myall Lakes is heavily utilised for recreation 
and fishing.  While many current recreational activities appear to be compatible with the conservation of 
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the Park's natural values, some activities such as power-boating on the lakes and river, as well as 
vehicular access to a number of environmentally sensitive areas, do pose a moderate threat.  Commercial 
prawning and fishing have been traditional uses of the area and provide a livelihood for some of the local 
community.  At present, these activities have low impact upon the wetland resources.  Noise pollution from 
airforce operations in the region has a moderate but widespread impact on the Park, disturbing Park users 
and wildlife.  Speed boats and water skiing pose a similar disturbance.  Camping around the edge of the 
lakes is impacting on vegetation and causing shore erosion which is considered a moderate threat.  
Currently, camping sites are being moved back from the lake's edge to reduce erosion and a waste 
disposal system has been installed to reduce pollution of the surrounding area.  Former uses, now 
discontinued, have had an impact upon the Park environment.  These include timber harvesting, grazing, 
settlement and quarrying.  Mineral sandmining during the 1970s and early 1980s has had the most 
significant impact on the Park and restoration of these areas is currently being undertaken.  The main 
anthropogenic impact on the terrestrial ecosystems of the Park is fire, the bulk of which appear to be the 
result of human activities.  Periods of particularly high fire incidence occurred in 1979, 1980 and 1991.   
(b) around the site - Agricultural runoff from the Park's upstream catchment poses a growing threat to the 
integrity of Myall Lakes.  The Myall River and several creeks feed into the lakes.  These watercourses 
receive runoff from adjacent farms which, on occasion, is contaminated with agricultural chemicals. 

Potential: No information.   

25.  Conservation measures 
taken: 

Myall Lakes was first proclaimed a National Park in 1972, when 15,000 hectares, encompassing the entire 
bed of the lake system, was reserved as Myall Lakes National Park.  The area of the Park has expanded 
considerably since then and now covers 44,172 hectares.  Little Broughton Nature Reserve was 
proclaimed in 1961 and Corrie Island Nature Reserve in 1999.  A Plan of Management for the Park was 
adopted by the NSW National Parks and Wildlife Service in September 1984.  Within the Plan of 
Management are a number of initiatives to preserve and enhance the area for nature conservation.  These 
include the control of introduced plants and animals as well as fire, recreation and water quality 
management.  NSW National Parks and Wildlife Service has trialled biological methods to control Bitou 
Bush within the Park.  Three insects, the Bitou Tip Moth (released in January 1993), the Bitou Tortoise 
Beetle (released in January 1996) and the Painted Bone Seed Beetle, have been used to date.  The area 
will be monitored to determine the success of these methods.  Boating on the lakes and associated rivers 
is regulated by the Waterways Authority (formerly known as the Maritime Services Board) in accordance 
with the Maritime Services Act 1935 (NSW) and associated legislation.  In addition, the NSW National 
Parks and Wildlife Service has concurrent powers to regulate boating in waters within the National Park.  
The Authority has endeavoured to restrict boat speeds and exclude water skiing from some areas as a 
conservation measure.  Moreover, it funds and manages two sewage collection facilities to receive waste 
discharged from boats on the lakes.  A Myall Waterways Users Group was formed in late 1995 to 
addresses issues such as speed limits, interpretative displays and ecotourism.  It comprises 
representatives from the National Parks and Wildlife Service, recreation and community groups.  The Port 
Stephens Council established a Myall Lakes Estuary Management Committee in 1994 to examine long-
term management issues for the estuary and the surrounding hinterland.  The committee has subsequently 
prepared an Estuary Management Plan for this area.  Significant tracts of forest in the catchment of the 
Myall Lakes are managed by NSW State Forests.  Preparation of management plans for these areas by 
NSW State Forest, in consultation with the NSW National Parks and Wildlife Service, is currently in 
progress.  In 1972, in an attempt to more systematically control development in the hinterland of the Park, 
the then State Planning Authority directed the Great Lakes Shire Council to refer all development 
applications to it for determination.  Myall Lakes National Park includes numerous wetlands identified 
under State Environmental Planning Policy 14 - Coastal Wetlands.  SEPP 14 stipulates that a person shall 
not conduct certain activities (clearing, filling, draining and constructing levees on lands) in or near these 
wetlands except with the consent of the relevant council and the concurrence of the Director of the 
Department of Urban Affairs and Planning.   

26.  Conservation measures 
proposed: 

The 1984 Myall Lakes National Park Plan of Management is currently under review and a new Plan of 
Management is expected to be in place by 2001.  In addition, the Waterways Authority has prepared a 
draft Waterways Management Plan for recreational and commercial boating in Myall Lakes which will be 
incorporated into the new Plan of Management for the Park once it has been finalised.  A Fire 
Management Plan is also being prepared for the National Park.   

27.  Current scientific 
research and facilities: 

The University of New South Wales (located in Sydney) operates a research station in the Park.  The 
research station provides a base for various ecological and other studies being carried out in the region.  
Myall Lakes has been the subject of numerous academic and government studies, particularly in relation to 
the effects of sandmining operations.  Other areas of investigation have included the benthos of the tidal 
portions of the Lower Myall River (Weate 1975); floristics (Buckney and Morrison 1992); geology (Thom et 
al 1981); geomorphology (Shepherd 1970); zooplankton and aquatic invertebrates (Timms 1976); and 
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more general studies (Atkinson et al 1981).  There have also been various studies on the lakes themselves 
(for example Carolin, 1970).   

28.  Current conservation 
education: 

The National Parks and Wildlife Service offers conservation education activities through a "Discovery 
Ranger" program.  The program is run by rangers who operate interpretative tours and give talks about the 
Park's natural history.  A number of information bays have been constructed in the Park to provide further 
information about its history and natural features.  Several licensed commercial operators, who specialise 
in environmental education, also run tours in the Park.   

29.  Current recreation and 
tourism: 

Myall Lakes is a popular tourist destination.  The Park receives approximately 500,000 visitors per year.  It 
caters for a variety of water-based activities such as sailing, canoeing, power boating and water skiing.  
Other popular activities are bird watching, bushwalking and camping.  One of the most significant 
recreational events in the area is the Mungo Brush Regatta, an annual power boat and sailing event.  Two 
other popular recreational activities are four-wheel driving on the ocean beaches and fishing.  There are a 
range of visitor facilities available in the Park including: roads, walking tracks, picnic areas, toilets, camping 
areas, cabins, information bays, interpretative programs and commercial outdoor recreational activities.  
Because Myall Lakes is a major tourist destination, a number of towns in the region, such as Tea Gardens, 
Hawks Nest and Bulahdelah, are heavily reliant on the Park for tourism-generated income. 

30.  Jurisdiction & 
31.  Management authority: 

Jurisdiction: Territorial: Government of New South Wales, Functional:NSW National Parks and Wildlife 
Service; NSW Fisheries; Waterways Authority; and Department of Land and Water Conservation.  
Management: Ownership of the area is vested in the NSW National Parks and Wildlife Service.  However, 
several other government agencies have some management powers.  NSW Fisheries is responsible for 
the management of fisheries resources and the NSW Waterways Authority controls the use of boats.  
National Parks and Wildlife Service, New South Wales (Northern Zone, Central Region, Hunter District).  
District Manager, PO Box 270, Raymond Terrace NSW 2334, Phone: (0249) 873 108, Fax: (0249) 831 
031.  NSW Fisheries (Port Stephens region).  Regional Manager, Port Stephens Research Centre, Taylor's 
Beach Road, Taylor's Beach NSW 2316, Phone: (0249) 821 232, Fax: (0249) 821 107.  NSW Waterways 
Authority (Port Stephens/Port Macquarie regions).Area Manager, d'Albora Marina, Teramby Road, Nelson 
Bay NSW 2315, Phone: (0249) 842 133, Fax: (0249) 842 401.  Department of Land and Water 
Conservation.  Manager, 101 - 112 Victoria St, Taree NSW 2430, Phone: (0265) 522 788, Fax:(0265) 522 
816 
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B.1 MEASURED DISTANCES BETWEEN PROGRADING DUNE TOE AND ROAD CENTRELINE 
- BLOCK 1 - PROFILE METHOD 

 
Profile No 1972 1980 1986 1991 1996 2001 2006 2008 

1 211 187 179 170 152 138 133 130 

2 230 223 187 154 155 131 104 94 

3 180 199 194 167 166 178 130 103 

4 176 173 162 142 134 127 113 106 

5 175 151 131 119 100 87 85 81 

6 251 154 140 134 100 74 66 57 

7 295 249 207 181 154 122 85 73 

8 263 242 209 200 208 204 175 155 

9 200 169 125 117 116 113 107 109 

10 169 126 85 68 58 57 75 69 

11 163 NC 88 59 46 41 51 47 

12 200 174 132 98 56 47 21 28 

13 202 193 145 111 87 61 41 36 

14 216 150 115 106 100 80 63 53 

15 213 221 NC 99 98 78 67 70 

16 235 220 157 135 98 80 60 56 

17 216 191 141 104 90 85 57 47 

18 192 186 119 83 68 51 56 52 

19 NC 198 161 95 71 54 35 34 

20 NC 189 198 131 80 68 44 41 

21 164 188 160 150 128 126 102 96 

22 225 202 224 150 127 118 123 113 

23 240 198 173 167 144 113 110 71 

24 242 213 198 164 146 127 108 118 

25 228 184 180 132 121 100 104 94 

26 169 159 149 128 105 88 85 74 

27 93 95 107 100 83 73 74 75 

28 58 91 96 99 78 54 51 44 

29 79 110 97 49 51 58 51 29 

30 82 NC 105 101 90 83 62 51 

31 70 55 59 61 62 77 60 54 

32 86 83 79 93 67 100 77 69 

33 318 214 215 219 194 150 111 92 

34 358 349 305 301 284 212 112 86 
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B.2 MEASURED DISTANCES BETWEEN PROGRADING DUNE TOE AND ROAD CENTRELINE 
- BLOCK 1 - IMAGE PLAN METHOD 

 
Profile No 1972 1980 1986 1991 1996 2001 2006 2008 

1 282 209 209 206 179 167 147 156 

2 239 259 240 195 177 165 106 102 

3 234 215 264 213 205 248 135 117 

4 272 181 180 171 143 146 120 116 

5 319 178 161 142 117 112 100 96 

6 330 251 153 144 137 105 76 69 

7 270 295 256 183 182 167 92 76 

8 249 252 259 217 236 260 182 170 

9 249 218 176 153 132 62 143 141 

10 200 165 119 89 91 108 90 87 

11 238 167 132 89 64 93 72 71 

12 239 189 178 130 102 74 43 30 

13 263 201 192 147 114 98 53 36 

14 263 210 153 125 123 111 69 66 

15 252 216 132 129 109 104 73 75 

16 240 204 117 159 148 107 65 60 

17 243 200 187 140 114 102 55 53 

18 222 191 185 127 86 81 74 74 

19 273 183 199 159 96 82 37 40 

20 275 177 176 157 132 78 45 43 

21 277 198 184 160 149 159 107 100 

22 303 221 204 161 155 148 137 123 

23 304 240 202 184 177 150 113 115 

24 262 238 213 205 185 170 156 160 

25 251 223 191 181 140 142 119 125 

26 258 181 192 158 137 130 114 110 

27 223 155 185 142 110 106 102 101 

28 231 128 128 113 99 86 72 62 

29 255 143 164 114 69 75 56 52 

30 312 180 165 180 140 102 89 86 

31 370 206 128 172 147 110 73 64 

32 367 294 201 233 188 146 79 70 

33 464 335 296 304 242 195 108 104 

34 470 423 341 322 312 285 181 147 
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B.3 MEASURED DISTANCES BETWEEN PROGRADING DUNE TOE AND ROAD CENTRELINE 
- BLOCK 2 - PROFILE METHOD 

 
Profile No 1972 1980 1986 1991 1996 2001 2006 2008 

1 385 412 414 391 379 359 344 334 

2 335 297 286 276 272 270 271 271 

3 259 252 231 225 214 199 199 193 

4 231 231 224 219 201 189 191 184 

5 213 209 208 209 171 146 125 116 

6 278 220 188 170 161 140 123 94 

7 286 245 203 197 189 182 174 169 

8 306 242 225 211 208 202 194 182 

9 261 235 223 195 179 172 177 126 

10 204 201 196 189 182 183 160 147 
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B.4 MEASURED DISTANCES BETWEEN PROGRADING DUNE TOE AND ROAD CENTRELINE 
- BLOCK 3 - PROFILE METHOD 

 
Profile No 1972 1980 1986 1991 1996 2001 2006 2008 

1 NC NC NC NC NC NC NC NC 

2 NC NC NC NC NC NC NC NC 

3 NC NC NC NC NC NC NC NC 

4 NC NC NC NC NC NC NC NC 

5 246 227 218 211 209 200 199 201 

6 267 224 220 189 157 152 157 NC 

7 249 228 220 211 198 190 172 170 

8 NC 235 232 217 224 191 175 167 

9 221 222 232 229 231 186 181 159 

10 NC 267 294 295 289 275 266 177 

11 NC 232 269 260 245 238 242 254 

12 235 239 240 240 234 212 212 208 

13 197 212 216 212 195 181 177 179 

14 193 179 181 179 179 178 170 172 

15 NC NC 196 169 175 180 175 170 

16 153 156 158 158 160 155 153 158 

17 208 197 193 188 179 173 165 166 

18 312 301 275 271 263 245 237 231 

19 479 472 397 382 354 321 313 320 

20 419 423 416 396 383 372 370 375 

21 412 417 407 399 378 382 373 384 

22 409 397 388 393 392 385 379 386 

23 428 416 401 378 377 372 368 373 

24 420 400 414 405 405 389 370 369 

25 445 429 416 397 377 368 366 368 

26 465 473 441 425 411 386 375 380 

27 466 463 453 449 443 440 429 429 

28 480 507 483 461 442 415 407 409 

29 492 487 465 437 435 414 426 421 

30 452 445 428 410 392 378 372 385 

31 382 380 380 373 360 359 350 339 
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APPENDIX C 
 

SELECTED PHOTOGRAPHS TAKEN DURING 
SITE INSPECTION 17/3/09 
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Figure 7-1 

 
Figure 7-2 
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Figure 7-3 

 
Figure 7-4 
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Figure 7-5 

 
Figure 7-6 
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Figure 7-7 

 
Figure 7-8 
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Figure 7-9 

 
Figure 7-10 
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Figure 7-11 

 
Figure 7-12 
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Figure 7-13 
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APPENDIX D 
 

ECOLOGICAL CONSTRAINTS FOR TRANSGRESSIVE 
DUNE SHEET AT DARK POINT, MUNGO BRUSH ROAD, 

HAWKS NEST NSW  
 

(RPS HARPER SOMERS O’SULLIVAN, SEPTEMBER 2009) 

 
The report is a separate document attachment
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APPENDIX E 
 

PROPOSED ROAD RELOCATION ROUTE OPTION 
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