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1 Executive Summary 

This addendum report updates the movement of the Dark Point transgressive dune and updates forecasts 

based on 2014 data. It uses this information to refine the road option identified in the original 2010 report. 

The sand mass is expected to progressively diminish road user safety on Mungo Brush Road near Dark 

Point from 2016. The sand mass typically is moving at an average 3.3 to 5.9 m each year for the past 23 

years as an 8 to 10 m high wedge of sand with angle of repose of about 35°. However, a major storm 

event, such as the one in 2007 that moved the dune mass at several locations over 20 m in a two year 

period, could block the road at any time. Within 50 years about 2.8 km of Mungo Brush Road beyond 

Stewart and Lloyds is forecast to be buried under some 8 m of sand so that the popular 2WD road access 

north through Myall Lakes National Park to Bombah Point would be blocked unless there is intervention.  

Loss of 2WD road access is expected to have significant impact on NPWS let alone have significant impact 

on tourism and commercial fishing activity centred at Hawks Nest, Tea Gardens and Bombah Point.  

For NPWS, 2WD access to 158 camp sites in 7 camp grounds with revenue of about $300,000 pa will be 

prevented from the south and the alternative is a longer, windy and partially unsealed access road from 

Bulahdelah using the NPWS ferry. Operational efficiency for fire vehicles and inspection and maintenance 

access would be diminished. Access assets valued with gross replacement value of about $4.9 m would have 

reduced functionality. 

Hawks Nest/Tea Gardens is promoted as one of the main gateways to Myall Lakes National Park. Tourism 

and its economic support for the town business areas would be impacted. There could be an impact on the 

local commercial prawn and fishing industry transporting seafood by road to Hawks Nest/Tea Gardens. 

There would be a reduction in community amenity from not being able to travel by car or bicycle to Myall 

Lakes National Park.  Several day use areas would be inaccessible to 2WD vehicles. 

The Myall Shores Holiday Park at Bombah Point, which is on land leased from NPWS, would lose trade 

originating from Hawks Nest/Tea Gardens. 

Several options were explored in the original 2010 report to keep access along Mungo Brush Road. The 

road relocation to the west ahead of the advancing dune was the most sensible option with an agreed 

50 year design life.  

The strategic estimate has been reduced to $3.1 M and the project needs to be initiated now with funding 

stream required over 4 to 5 financial years until completion. The timetable is required for opening before 

the volume of sand arriving near the road prevents access. 

The proposed route of about 3.2 km has been traversed and was located to be unaffected by the 50 year 

dune mass, minimise impact on vegetation communities and to avoid the waterholes that are relics of sand 

mining. However, being in a National Park, its construction will require careful control to avoid damage 

beyond the road perimeter. About 580 m of road through a small portion of the Swamp Forest cannot be 

avoided. 

There is no impact on the Aboriginal Place to the east of Mungo Brush Road and there are no documented 

aboriginal relics in the area to the west of the road.  

The default of "Do Nothing" will require closure of the road within a few years. Sand can initially be cleared 

and used for the road construction but the volume quickly increases and becomes costly and impractical in 

the medium term.  

Closure to 2WD would potentially introduce 4WD as the only form of access. Control of 4WD on the 

beach and not on the dune is already problematic and unrestricted use of the dune by 4WD would impact 

the Aboriginal Place. 

Grant Sheldon (BE, MBA, CPEng, MIEAust) 

Managing Director, Sheldon Consulting Pty Ltd 

ABN: 82 099 073 739 

6 Bellambi St, Northbridge, NSW       2063 

Ph 02 9958 5510 Mobile 0417 497 034 
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2 Scope of Addendum 

2.1 Overview 

This Addendum Report updates the report DUNE MANAGEMENT OPTIONS STUDY FOR 

TRANSGRESSIVE DUNE SHEET SOUTH OF DARK POINT – GREAT LAKES LGA 1, which reported in 

2010 on the movement of the dune sheet at Dark Point, and identified access options through Myall Lakes 

National Park between Hawks Nest and Bombah Point. 

In 2014, National Parks and Wildlife Service (NPWS) engaged Sheldon Consulting Pty Ltd in association 

with Haskoning Australia Pty Ltd, to provide an addendum to the original report.   

The Addendum focuses on the more immediate Stage 1 road relocation (Figure 2.1) in the original report. 

The predicted dune toe at the design life is a key constraint for a road deviation. Therefore, dune 

movement within Block 1 and 2 was re-assessed to best locate the start, end and route of the road 

deviation. 

Figure 2.1 Original Stage 1 road relocation option 

 

Source: Figure 5-4 of the original report 

NPWS wanted to explore the option for a low cost, staged road deviation that could be funded over 

successive years. An expectation was that such a deviation would be able to meet their minimum design 

standard.  

The references in the square brackets refer to sections in the original report (gbaCOASTAL, 2010 August). 

                                                
1 Prepared by gbaCOASTAL in association with Sheldon Consulting and RPS Harper Somers O’Sullivan, Sep-2014. 
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2.2 Tasks 

The three tasks carried out for the addendum report are described in the tables below. 

Task 1 Describe the current dune position using updated images and data provided by NPWS.   

 Interpret and analyse the movement of the dune face based on 2014 data and 

previous historical data.  

 Update the predicted movement of sand and scale of impact on the road at key dune 

profiles. 

 Addendum report to include updates to parts of Section 3 that will have changed since 

the original report (i.e. parts of Section 3.1.4, Table 3-1, Fig 3-3, Section 3.1.7, Table 3-

3). 

Task 2 Refine the road deviation option: 

 Plan for a minimum 50 year life for the road deviation to be open for traffic.  

 Investigate and revise the proposed alignment to be lowest practical cost so that it can 

be staged.   

 Carry out a field reconnaissance along the revised Stage 1 deviation accompanied by 

suitable NPWS staff (i.e. experience with local flora and fauna, and construction of fire 

trails and roads). 

 Addendum report to include updates to parts of Section 3.4, Table 3-5 and 

Section 5.9. 

Task 3 Prepare a suitable presentation of consolidated findings and recommendations from both 

the 2010 report and addendum and present to internal stakeholders. 

 

 

2.3 Project Team 

Sheldon Consulting Pty Ltd carried out the three tasks using Mr Grant Sheldon; a chartered civil engineer 

with extensive experience in transport infrastructure and specifically NPWS access infrastructure. He was 

closely involved in the original report with Mr Gary Blumberg. 

Expert assistance with the project was provided by Mr Gary Blumberg, who is now the Principal Engineer 

Coast and Waterways at Haskoning Australia Pty Ltd. 

Assistance during the field work was provided by Mrs Susan Sheldon. 

 

WEEKS

TASKS Preliminary 1 2 3 4 5 6 7 8

Week commencing 29-Sep-14 6-Oct-14 13-Oct-14 20-Oct-14 27-Oct-14 3-Nov-14 10-Nov-14 17-Nov-14 24-Nov-14

1 Dune Position & Movement

1.1 # NPWS provide updated image and data contours

1.2 Review historical & update dune position & rate of movement

2 Refine Road Relocation Option

2.1 Update 50 yr frontier and explore low-cost 2WD road deviation option

2.2 Engineer Site Reconnaissance of route (incl travel time 3.5hrs x 2 @ 50% rate) 

Travel 230km x 2 @0.74; lodgings 1.5d

# NPWS provide experienced staff & c/out GPS differential survey

# NPWS provide GPS differential survey results

2.3 Review relocation route based on field work.

2.4 Prepare Initial Addendum Report

2.5 # Review of report by NPWS

2.6 Finalise Addendum Report

3 Presentation

3.1 Prepare presentation based on whole report & addendum

3.2 Deliver to internal management (incl travel, veh, lodgings)

# NPWS internal management to attend

23/24 Oct

27 Nov
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3 Site Investigation and Appraisal Update 

3.1 Geophysical Assessment [3.1.5] 

3.1.1 General 

The history of dune development was described in the original report (gbaCOASTAL, 2010 August). It was 

believed to have developed in the Mid-Holocene geological epoch, 3,000 to 6,000 years ago. However, 400 

to 800 years ago the dune appears to have become dissociated from wave activity and became solely a 

wind-blown (i.e. aeolian) transgressive dune independent of the beach system. 

The transgressive dune near Dark Point is an important geomorphic feature that is relatively unaffected by 

human activity. However, the sand mining and subsequent levelling and regeneration could have initially 

modified its progress near Dark Point based on the aerial photographs. Since 1986 the sand mass has a 

better defined boundary. 

To assist with the definition of heights, a differential GPS was used by NPWS while traversing the road 

relocation route and for spot heights on the dune mass near Dark Point car park.  

Type and depth of sand mass, wind strength and direction are the critical elements that dictate its current 

movement.  

3.1.2 Sand 

Sand particle size was reported in Section 3.1.5 of the original report as fine to medium grain and being 

wind weathered and not angular.   

The slip face of active dunes are normally in the range S=32°-34° but coastal dunes have slightly steeper 

angles owing to effect of moisture and salt (Kenneth Pye, 2009).  

Scaling from a photo south of Dark Point (Figure 3.1) gave an angle S35° for the advancing dune toe and 

40° based on differential GPS. The angle may be steep due to underlying buried vegetation restraining the 

slope. Nevertheless, the angle indicates potential instability. The height of sand mass was about 8 m at this 

location. 

Figure 3.1 Angle of advancing dune toe (south of Dark Point) 

 

The depth of mobile sand is also important. As the depth of sand mass reduces, vegetation appears to be 

able to establish and stabilise the dune. This vegetation is clearly evident on the seaward side of the dune 

near Dark Point. 

S  35° 
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A much more stable Holocene sand mass underlies the transgressive dune. A GPS spot reduced level of 

10.4 m at top of an exposed Holocene layer was compared with 23.4 m at the highest point on the 

transgressive dune. There is no evidence of a Holocene dune of this height beyond the current location of 

the dune. Therefore, the maximum depth of mobile sand mass appears to be about 13 m. At the Dark 

Point car park the depth is about 10.4 m and just to the south depth is 5.4 m.  

3.1.3 Slope stability 

The original report stated that in conventional engineering design an earthen slope with FOS=1 adjacent to 

an asset or immediately below which a person may reside or pass was not acceptable. 

A safe angle of repose for the dune face cannot be determined without actual testing and geotechnical 

analysis. However, literature suggests that sand dune slopes steeper than 23° (H2.36:V1) should be avoided 

(Singh, 2011). 

Assuming the toe is typically 34° (H1.11:V1), the additional distance from the toe to a safer area is 

estimated to be height x 1.25 (i.e. 2.36-1.11). For a dune depth of 8 m, the safe boundary is 10 m away 

from the toe of dune, while a depth of 10 m is 12.5 m away. For simplicity in this report, a safe boundary 

from edge of bitumen seal of Mungo Brush Road of 10 m away has been adopted. When the toe is closer 

than the safe boundary, risk mitigation must be implemented (Section 6.1(c)).  

3.1.4 Wind 

The nearest meteorological site with an open aspect and elevation comparable to Dark Point is at 

Williamtown, 35 km to the south west. At Williamtown, the dominant onshore winds prevail from the east 

through to south and offshore winds from the west and northwest (Figure 3.2). Overall wind patterns show 

clear seasonal changes in summer (onshore) and winter (offshore). 

The combination of seasonal wind directions helps understand why the net movement of the sand mass 

appears to be generally in a north easterly direction. The changing wind direction results in a series of ridges. 

Figure 3.2 Williamtown RAAF rose of wind direction versus wind speed in km/h (1942 to 2010) 

 

9 am 

 

3 pm 

Source:  Commonwealth of Australia 2014. Prepared by National Climate Centre of the Bureau of Meteorology on 02 Apr 2014. 

http://www.bom.gov.au/climate/averages/tables/cw_061078.shtml  

http://www.bom.gov.au/climate/averages/tables/cw_061078.shtml
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3.2 Movement of Dune Sheet over Planning Time Scales [3.1.4] 

3.2.1 General 

A key requirement of the addendum was to re-assess the contemporary movement of the dune sheet using 

aerial photogrammetry. The movement was derived from aerial photographs from Jun-1963 to Sep-2014, a 

period of 51 years (Table 3.1). An Unmanned Aerial Vehicle (UAV) was used by NPWS to collect the 

required aerial data in Sep-2014. 

(a) 2010 Method 

The method is described in Section 3.1.4 of the original report. The area under investigation was divided 

into three blocks and distance from the road centreline to toe of dune were measured at parallel intervals 

generally transverse to the sand mass. 

The measurements were grouped to represent 200 m of the dune and average annual rate of progression 

along the parallel interval for that group was calculated. 

The original report forecast that in 2017 the first section of Mungo Brush Road would be reached, and all 

Block 1 and much of Block 2 would be covered by sand in 2060. 

Table 3.1 Extent of Photogrammetry 

Study Area Northern Zone Southern Zone 

Block 1 Block 2 Block 3 

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

Air-photo dates 50 m spacing 100 m spacing 100 m spacing 

18-Jun-1963 #    

9-Sep-1972    

11-Feb-1980    

20-May-1986    

10-Aug-1991    

1-Dec-1996    

16-Sep-2001    

21-Apr-2006    

23-Jun-2008    

21-Sep-2014    

Note: Omitted from Blocks 2 and 3 due to poor image quality and control. 

(b) 2014 Method 

Block 1 and part of Block 2 were the subject of further investigation in this report.  

The 2014 aerial photo with derived GPS coordinates was used as the reference for measurement. All other 

aerial photos were scaled to match 2014 based on matching the physical features of Mungo Brush Road, 

visible tracks and junctions, and waterholes. The matching and analysis used the AutoCAD Civil 3D 2015 

software package. 

The southern edge of bitumen seal on Mungo Brush Road was used as the reference for measurements 

because it was distinctive in aerial photos. 

A series of vector lines in the direction of greatest movement were adopted. The vectors needed to have a 

stable and clearly visible physical reference along its path and the only ones in the area are the road, trails 

and waterholes. The vectors were visually identified but two directions of greatest movement were 
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apparent in the area and these were adopted – vectors at 88°37' (almost due north) and 78°09' (Figure 

3.6).  

The use of vectors was to capture the advance relative to the dune and particularly the forward movement 

at Dark Point. The parallel intervals used in 2010 were to find the movement of the sand mass towards 

Mungo Brush Road. 

The key measure was distance from edge of bitumen to the toe of dune where the sand meets the natural 

surface. However, the definition of the toe of dune was indistinct on photos before 1986 and was difficult 

to clearly identify the toe and this required approximations to be made. In particular, the area near Dark 

Point was originally a haul road in the 1970's and since a car park with visitor foot traffic.  

The resolution of aerial photos has since improved so that it is now very detailed using the UAV in 2014. 

The 1991 aerial photo was used as the baseline for the analysis in the addendum report because the 

resolution was satisfactory. 

3.2.2 Future Movement of Dune Sheet [3.1.7]  

The original 2010 report concluded that there was no evidence from the past 51 years to suggest that the 

gross behaviour of the dune sheet was about to change. Therefore, the pattern of movement for the last 

51 years is assumed to not materially change over the next 50 years.  

Other than artificial intervention, the only probable natural influences on dune movement would be: 

 Climatic variability at mulitdecadal scales (El Niño and La Niña influences) (Goodwin, 20-Apr-2009). 

 Climate change (Section 3.1.6 of the original report), 

 Tsunami impact on this relatively low lying and unprotected stretch of coastline. 

 Reduced vegetation along the perimeter that currently slows movement (e.g. the recent control burn 

has thinned vegetation between the dune and road and when the dune reaches the cleared road 

reserve it is not constrained. 

As the finite volume of sand within the closed system (i.e. fixed sediment budget) is spread by wind action 

to cover a greater area, the height of the dune will slowly decrease with time as it advances over a larger 

area. Quite possibly in 50 years, the height could be less than 4 m so that vegetation will naturally become 

established. For example, subsequent aerial photographs indicates that the seaward side of the transgressive 

dune has vegetation established (Figure 3.3). Therefore, the seaward side of the transgressive dune is 

expected to increasingly become stabilised by vegetation. 

Figure 3.3 View east from the transgressive dune to vegetated foredune (Dark Point on the left and Port 

Stephens headlands right). 

 

Source: Figure 3-13 of the original report 

As the height of the advancing dune lessens, existing shrub and small trees may stabilise the progress and 

enable other vegetation to become established and stabilise the face. However, this more stable stage may 

or may not occur within the next 50 years. 

The 26 May 1974 "Sygna" storm with wind gusts to 165 km/h at Nobbys was an extreme storm benchmark 

for the region. However, the period 1991 to 2014 used for analysis, included storms in 1994, 2001 and the 

8-11 June 2007 "Pasha Bulker" major storm (P Watson, 2007).  
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"University of NSW coastal geomorphologist Dr Rob Brander said the Stockton Beach erosion was 

symptomatic of La Nina, which has been the dominant weather cycle for the past five years" (Kelly, 

2012).  

Therefore, limiting analysis to the 23 year period from 1991 to 2014 captures major storm activity of La 

Niña cycle and the derived rates are considered representative.  

3.2.3 Rate of Sand Movement 

The rate of movement of the toe was estimated as the distance along each vector between 1991 and 2014 

baseline divided by 23 years. The rates for each vector within a zone were averaged.  

Five zones were identified as being associated with a mobile portion of the dune. The vectors in each of the 

Zones A, B, C and D were averaged to give 4 representative rates of movement. Zone W assumes the 

same rate as the adjacent Zone A. 

The analysis estimated that the advance of these portions of dune over new terrain is in the range 

3.3 to 5.9 m/y (Table 3.2).  This rate of advance along the vector is greater than the rate of advance 

perpendicular to Mungo Brush Road. 

The rate of movement for the vectors used to analyse this section of dune is not uniform within the same 

time period. However, the average rates when grouped into Zones, show reasonable consistency 

(coefficient of variation ≤ 18%). 

Two aerial photos taken 2 years apart capture the impact of the 2007 major storm at Dark Point and 

yielded an annual rate of movement of almost 11 m/y at one location and was about 1.75 times the overall 

annual rate used for forecasts. The probable implication is that a future major storm event will much quicker 

move the dune toe towards or onto the road. 

While these rates of movement would be considered high in coastal morphological terms, they remain 

comparable to the encroachment rate of 5–10 m/y calculated by PWD for the leading edge of the Stockton 

dune in Newcastle Bight (PWD, 1977). 

3.2.4 Forecast Dune Toe 

The rates for each zone were used to draw the toe at 5, 10, 20 and 50 year time periods as the distance 

(zone rate x period) along the vector. Straight lines were used to join points on each vector of equal time 

period to show the forecast location of the dune toe (Figure 3.6). 

The toe designates a sand mass typically about 8-10 m high and angle of 35° and will not merely be a 

shallow drift of sand on the road! 

The edge of bitumen is only used as a reference line. The inherent instability of a sand slope means that 

there needs to be a separation for safety (Section 3.1.3). 

Under average weather conditions and no intervention, sand is expected to encroach into the safe 

boundary within 1.7 years at Zone B (2016) and 2.5 years at Dark Pont car park (2017). 

Sand will be on the bitumen of Mungo Brush Road in 2018 and in about 5 years (2019) about 350 m of 

road will be impassable due to sand covering the road. The progress is summarised in Table 3.2. 

Within 50 years (2064) 2.8 km of Mungo Brush Road in this area is expected to be covered by sand. 

The forecasts in the original 2010 report (gbaCOASTAL, 2010 August) gave estimates of the dune progress 

consistent with these most recent calculations. 

The calculations behind Table 3.2 are summarised in Appendix A. 
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Figure 3.4 Photograph Zone B sand encroachment expected 2016  

 

Note: Photograph taken 23 October 2014 

Figure 3.5 Photograph Dark Point (Zone D) sand already encroaching on car park and road expected 2017 

 

Note: Photograph taken 24 October 2014 

Current safe boundary 

approx. 10 m from toe 
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Table 3.2 Zone Average Rate and Years to covering Mungo Brush Road 

Zone analysis Distance from edge of bitumen to toe (m) 

(+ before edge / - over road) 

Zone Zone rate 

(m/y) 

Yrs to sand 

mass at safe 

boundary # 

Yrs to sand 

mass at 

edge road 

# 

+5y 

(2019) 

+10y 

(2024) 

+20y 

(2034) 

+50y 

(2064) 

A 4.0 20.7 23.1 72.9 52.8 12.6 -107.9 

  24.2 26.7 87.0 66.9 26.7 -93.8 

  9.1 11.5 26.3 6.2 -34.0 -154.5 

  10.1 12.6 30.6 10.5 -29.7 -150.2 

B 3.9 1.7 4.3 -2.7 -22.0 -60.7 -176.6 

  5.7 8.3 12.9 -6.4 -45.1 -161.0 

C 3.3 3.5 6.5 5.0 -11.6 -44.8 -144.3 

  5.5 8.5 11.5 -5.1 -38.3 -137.8 

  29.0 32.1 89.8 73.2 40.0 -59.5 

  31.5 34.5 98.0 81.4 48.2 -51.3 

D 5.9 2.5 4.2 -4.8 -34.5 -93.8 -271.9 

  5.6 7.3 13.8 -15.9 -75.2 -253.3 

  7.1 8.8 22.5 -7.2 -66.5 -244.6 

  16.8 18.5 80.2 50.5 -8.8 -186.9 

  27.1 28.8 141.2 111.5 52.2 -125.9 

  32.5 34.2 173.3 143.6 84.3 -93.8 

Note: Base date is calculated from Sep 2014 

# Edge of road has unacceptable risk for users and traffic (refer Section 6) 

Light shading sand within safe boundary / Dark shading sand mass over road 

 

 

 

2016 

2017 
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Figure 3.6 Actual 1963 to 2014 and forecast to 2064 safety boundary and toe of dune 

 

 

Note:  Base date for forecasts is Sep 2014. AutoCAD Drawing <Dark Point 2014v11 extra>. 

Blue circles identify the four deep waterholes that are a relic of sand-mining. These and the road centreline in blue are the only permanent reference features.  

# Rate of movement in Zone W assumed to be the same as Zone A. 
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3.3 Acid sulfate soils 

Acid sulfate soils are widespread in estuarine floodplains of coastal NSW. They are found in coastal 

lowlands such as mangrove tidal flats, salt marshes or tea-tree swamps (Conservation, 1998 March). 

Pyritic material of concern in NSW coastal lowlands has been forming in the Holocene period between 

about 10000 years ago and the present day. Since the last ice age, sea levels rose about 100 m and coastal 

valleys slowly infilled with sea water and fine sediments creating vast tidal swamps such as mangrove flats. 

The maximum degree of pyrite accumulation appears to have been following the last sea level rise, about 

7000 years ago and pyrite may still be formed in present-day mangrove and salt marshes. 

If a potential acid sulfate soil (PASS) is drained or excavated, it will become extremely acid due to the 

exposure of pyrite to air. A number of oxidation products are formed, but the principal end-product is 

sulphuric acid. The resulting acid soil layers are called actual acid sulfate soils (AASS). 

The oxidation of pyrite not only acidifies the soil and groundwater, but also mobilises aluminium, iron and 

manganese from the soils. Following heavy rains, these oxidation products may then enter waterways 

forming a toxic effluent that may affect aquatic fauna at some distance from the soil disturbance. 

Guidelines for the management of acid sulfate soils are available (Roads and Traffic Authority NSW, 2005). 

A preliminary investigation reveals that the Swamp Forest areas next to Myall River are identified having a 

high probability of occurrence of AASS/PASS (Figure 3.7). Testing according to the relevant guideline will be 

required as part of the EIS.   

Figure 3.7 Acid sulfate soils risk, coastal NSW extract 

 

Source: nratlas.nsw.gov.au, select custom tab, acid sulfate soils and zoom in on area above Port Stephens. 

 

Low probability 

of occurrence 

 

High probability 

of occurrence 

Road relocation 

crosses swamp 

http://www.nratlas.nsw.gov.au/wmc/savedapps/nratlas_1280x1024?defaultpanel=mapmaker&display_tool=ZOOM_IN&context=http%3A%2F%2Fwmp.dnr.nsw.gov.au%3A8080%2Fwfs-canri_catalogue%2Fservlet%2FWFS%3FVERSION%3D1.0.0%26REQUEST%3DGETBESPOKE%26TYPENAME%3DGetCatalogueXML%26FILTER%3D%3CFilter%3E%3CPropertyIsEqualTo%3E%3CPropertyName%3Eid%3C%2FPropertyName%3E%3CLiteral%3EMC_0032%3C%2FLiteral%3E%3C%2FPropertyIsEqualTo%3E%3C%2FFilter%3E&extents=149.5556%2C-33.7261%2C152.8474%2C-31.1261&extentname=Hunter/Central%20Rivers&quickMapTitle=Soils&
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4 Economic and financial impacts [3.4.1] 

This section has been included to record comments made during the presentation made to NPWS senior 

management on 27 November 2014. 

The impact on NPWS together with loss of economic return to local industry and reduced community 

impact is beyond the scope of this report but in combination build economic justification for preserving 

road access along Mungo Brush Road. 

4.1 NPWS 

The impact from closure of Mungo Brush Road on NPWS includes: 

 Loss of revenue, 

 Operational inefficiency for fire and general park management, 

 Diminished infrastructure asset value. 

4.1.1 Loss of revenue 

There is a 6.2 km section from the southern boundary of Myall Lakes National Park to just north of Stewart 

and Lloyds that is presently unaffected by the dune.  

To the north of Stewart and Lloyds there is the 2.95 km section affected by the dune followed by a 

remaining 9.55 km section from Dark Point to Bombah Point and the NPWS ferry that will not be directly 

accessible for 2WD from Tea Gardens/Hawks Nest.  

The section of road north of Stewart and Lloyds provides access to 7 camp grounds with 158 camp sites. 

The access tracks and parking areas have a gross replacement value of $0.9 m. The revenue to NPWS from 

these camp sites is estimated to be $300,000/year (average 80% x 2 adult occupancy during school holidays 

and 20% x 2 adult occupancy at other times). NPWS vehicle park fees for these campsites and Mungo 

Brush boat ramp would also be impacted. 

In addition, the value of lease from the Myall Shores Holiday Park will be impacted should access from 

Hawks Nest/Tea Gardens along Mungo Brush Road be cut. 

4.1.2 Operational inefficiency 

The sealed road provides efficient and quick access for fire vehicles and vehicles used for park inspections 

and maintenance.  

Closure of the section affected by dune would necessitate use of unsealed trails for 4WD vehicles and 

much slower access. 

4.1.3 Diminished infrastructure asset value 

Road access assets are revalued every 5 years by the Office of Environment and Heritage for inclusion in 

their balance sheet of their annual accounts. The access assets were revalued in 2014 by Sheldon Consulting 

based on average unit rates for construction varied by location, terrain, vegetation and pavement surfacing 

type.  

Mungo Brush Road is reported to be 20.8 km long with gross replacement value of $7.9 m and current 

value of $4.8 m, based on a condition rating of good.  

The 2.95 km section of Mungo Brush Road that will be closed by sand has a gross replacement value of 

about $1.3 m. However, this closure would also impact on the service of access assets to the north of 

Hawks Nest/Tea Gardens with a gross replacement value of $4.9 m. 
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4.2 Local industry and community 

The impact from closure of Mungo Brush Road on the local community includes: 

 Reduced tourist revenue, 

 Impact on local fishing industry, 

 Reduced community amenity through loss of road access to Myall Lakes National Park. 

Hawks Nest/Tea Gardens is promoted as one of the main gateways to Myall Lakes National Park. This claim 

relies on 2WD road access through Myall Lakes National Park beyond Stewart and Lloyds through to 

Bombah Point. Tourism and its economic support for the town business areas would be impacted. 

Even boat access to the lakes would be limited to the boat ramps located at Hawks Nest/Tea Gardens as 

the boat ramp at Mungo Brush would be inaccessible. 

There could be an impact on the local commercial prawn and fishing industry transporting seafood by road 

to Hawks Nest/Tea Gardens. The value of catch to the economy could not be determined from internet 

search but the impression was that the area is significant for NSW commercial fisheries. 

There would be a reduction in community amenity from not being able to travel by car or bicycle to Myall 

Lakes National Park.  Several day use areas would be inaccessible to 2WD vehicles. 

The Myall Shores Holiday Park at Bombah Point, which is on land leased from NPWS, would lose trade 

originating from Hawks Nest/Tea Gardens. 

Mungo Brush Road offers the only alternate emergency route from Hawks Nest/Tea Gardens should Myall 

Street be blocked. 
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5 Road Deviation Update 

5.1 Road Engineering Appraisal [3.4] 

The Parks Road Manual outlines the following stages to be carried out for road planning: 

 Undertake site inspection to document required works and extent. 

 Define works required (maintenance, improvement, construction). 

 Conduct an environmental and cultural heritage assessment. 

 Determine internal or external design. Consider risk, complexity, time, funding stream, internal 

resources. 

 Confirm resources for conducting work (in house or contracted). 

 Prepare scope of works, specifications, detailed designs (as required), and environmental management 

plan and construction/improvement/maintenance documentation. 

This addendum report provides information on the first two stages, while the remaining four stages will 

need to be addressed by NPWS.  

The proposed road relocation in Section 5.4.2 needs to be refined by a road design engineer. 

5.2 Road Design 

The Parks Manual (OEH, May 2011) provides design for 

park roads. These are guided by the classification of the 

road, traffic volumes, vehicle type, terrain, operational 

requirements, environmental issues and cost 

considerations.  

Mungo Brush Road had been classified by NPWS as a 

Secondary route for 2WD vehicles. Their Asset 

Management System identifies that the road traverses 

flat terrain, light to medium vegetation, and currently has 

a nominal 6 m width bitumen seal. 

However, the road has been signposted at 80 km/hr 

from its southern end to north of Dark Point. This 

implies that it is functioning as a Primary high speed road 

and any proposed relocation should consider 

maintaining a consistent standard. The road design from 

the Parks Manual is summarised in Table 5.1.  

The current horizontal cross section of Mungo Brush 

Road appears to meet this horizontal radius curve 

criteria. The aspect that is deficient is the traffic lane 

width of 3 m each way. 

The minimum radius curve according to the Parks 

Manual is 160 m but this would require advisory speed 

signs (70 km/h).  

The current road does not appear to have consistent 

design elements. The current road section appears to 

have one 275 m radius curve and three others 340, 355 

and 360 m. This indicates the alignment was based on a 

rough haul road. 

Table 5.1 Park Roads Geometric Design Guidelines 
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Austroads (Austroads, 2010) publishes the recommended guide for geometric design of Australian roads. 

The Consultant recommends that the Austroads Guide to Road Design and not the Parks Manual is used 

for road design of Mungo Brush Road.  

The Austroads Guide to Road Design recommends "On two lane sealed roads, the total width of seal 

should desirably be not less than 7.2 m to allow adequate width for passing." Table 4.5 and Table 7.5 of the 

Austroads Guide to Road Design proposes the road dimensions summarised in Table 5.2 for a design traffic 

level of 150-500 average annual daily traffic (AADT). 

The general terrain at Myall Lakes is not a constraint for road design on this section yet the tie-ins at each 

end to the existing Mungo Brush Road require horizontal curves of shorter radius than elsewhere. There 

appears minimal reduction in cost by using horizontal curves for a design speed less than 90 km/h. 

In order to minimise the need for roadside guard fences a clear zone distance and suitable batter slope of 

4:1 or flatter is recommended (Figure 5.1). 

Figure 5.1 Example of a parallel fill slope design illustrating clear zone and slopes 

 

 

Source:  Figure 4.4 in Austroads Guide to Road Design – Part 6: Roadside Design, Safety and Barriers 

 

Table 5.2 Road design parameters 

Road Design Input Mungo Brush Road 

Design criteria  

- Speed limit 80 km/h 

- Design speed 90 km/h 

- AADT 150-500 vehicles/day 

Total carriageway # 9.2 m 

- Total sealed width  7.2 m 

- Lanes and sealed width # 2 x 3.1 m 

- Total shoulder # 2 x 1.5 m 

- Width of shoulder sealed 2 x 0.5 m 

Batter slope 4:1 or flatter 

Horizontal curve radius Min 336 m 

Note: # On curves the width may need to be increased in line with the design manual. 

Source:  Austroads Guide to Road Design Part 3: Geometric Design 
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5.3 Pavement Design Standard 

The applicable NPWS design for a bitumen sealed road is summarised in Figure 5.2 (NSW, Sep-2008). 

Figure 5.2 Typical section for bitumen seal access road 

 

Pavement Base Note: 

Light vehicle (ute) – 160 mm compacted 

thickness fine crushed rock (DGS20) or 

equivalent (80% confidence). 

Heavy vehicle (single axle) – 240 mm 

compacted thickness fine crushed rock (DGS20) 

or equivalent (80% confidence). 

Site-specific engineering advice required in areas 

of problem soil condition, steep grades, etc. 

Bitumen can be supplied hot sprayed by 

contractors or installed in cold emulsion form by 

experienced staff. 

Leaching of bitumen emulsion in sensitive areas 

may affect plant life. 

Source: Section 5 p78 (NSW, Sep-2008) 

 

A preferred material for construction of the road formation is compacted sand relocated from the dune. 

The sand will draw up moisture from the water table under capillary action and this would need to be 

considered to ensure that the pavement is kept above the water table (approx. 1 – 3 m elevation) and 

capillary level (assumed to be 300 mm). A free draining working platform layer (e.g. crushed/granular 

material or geofabric) may be required over the sand to support the crushed rock pavement. The soaked 

CBR of the sand is assumed to be about 10. 

The pavement would need to be designed for "heavy vehicle" (single axle) with design AADT of about 

400 vpd. The seal would be either bitumen slurry or hot bitumen chip seal but not asphalt owing to its 

higher cost.  

Austroads Guide to Pavement Technology (Austroads, 2012) Chapter 12 enables a simplified trial 

pavement design for flexible pavements with design traffic in the range 103 to 105 ESA. Adopting local 

access with an AADT of 400 and 4% heavy vehicles for Mungo Brush Road, Table 12.2 of the Austroads 

Guide gives a 20 year indicative design traffic loading with 1% growth of 4 x 104 ESA.   

From Figure 5.3, with subgrade CBR 10, the thickness of granular pavement material is 180 mm. To allow 

for construction tolerances a base thickness of 200 mm appears reasonable. This is slightly less than the 

Parks Manual because the subgrade is assumed to be stronger – CBR 10 compared with CBR 5 assumed in 

the Parks Manual. 
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Figure 5.3 Example design chart for lightly-trafficked granular pavements with thin bituminous surfacing 

 

Source: Fig 12.2 in Austroads Guide to Pavement Technology Part 2 

Further engineering advice is required owing to the foundation conditions that involve sandy soils, a low 

lying area and relatively shallow water table.  

5.4 Road relocation [5.9] 

5.4.1 Main constraints 

The constraints that limit the proposed road relocation in Figure 5.4 include the forecast dune location, 

environmental impact on endangered ecological communities (EEC) as well as site features and cost: 

 Forecast location of dune toe in 50 years plus risk allowance (outer red line), 

 Minimise impact on the Forest Red Gum species Eucalyptus Tereticornis EEC (red hatched area), 

 Minimise construction across the Swamp Scierophyll Forest EEC (green hatched area) owing to greater 

construction difficulty and cost, 

 Current alignment of Mungo Brush Road and intersecting accesses (blue centreline), 

 Skirt the location of 4 waterholes/dams (circled blue), 

 Required road geometry to meet 80 km/h standard (mainly minimum horizontal curve and tie-ins), 

 Minimises length and cost of construction. 

The risk allowance in the first dot point is in response to the risk identified in Section 6.1(e). 

The risk allowance adopted is the movement over 5 years (i.e. 10% of the design life) at the largest average 

rate of movement for these Zones. Zone D has the largest rate at 5.9 m/y, so the risk allowance is 29.5 m 

(5 x 5.9 m/y). The safe boundary distance from the new centreline to the toe of dune is 3 m to edge of 

bitumen plus a distance from the unsafe slope. The height of dune in 50 years is thought to be much less 

and 4 m has been assumed (Section 3.2.2) which is a 5 m safety boundary (4 x 1.25 Section 3.1.3). The 

required distance of centreline from 50 year forecast dune toe is 5 + 3+29.5 = 37.5 m. A greater distance 

pushes the road relocation further towards the river and into the swamp. 
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Figure 5.4 Proposed Road Deviation and Vegetation Types 

 

 

 

Note:  Blue circles identify the four deep waterholes that are relics of sand-mining. These and the road centreline in blue are the main permanent reference features. AutoCAD Drawing <Dark Point 2014v11 extra>. 

# Rate of movement assumed to be the same as Zone A. 

(1) Compilation assessment by RPS HSO from desktop investigations and site survey (copied from Fig 3-19 of original report). 
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5.4.2 Revised route 

The revised route (cyan line) has been investigated and options were discussed on site to find the route 

that best balanced these constraints. Its length is about 3.2 km compared with the current road length of 

2.95 km. 

However, the revised route is about 300 m shorter than the route proposed in the original report because 

the western section can be located to the south instead of the north of one waterhole owing to the revised 

rate of dune movement. 

The route traverses sandy areas with a range in elevation from about 1 to 10 m above AHD2. The water 

table varies between 1 to 3 m elevations as evidenced by the free water. A survey by differential GPS was 

carried out to provide input to this concept design and future final design.  

For the road embankment a minimum 4 m elevation and maximum of 8 m elevation is envisaged with 

batter slope of 4 to 1 to avoid the requirement for guard fence. 

The geometric tie-in with Mungo Brush Road to the north east is difficult (Figure 5.5). The existing Mungo 

Brush Road appears to have a sweeping curve made up of a compound curve (two different horizontal 

curve radii) which should be avoided in road design. In addition, there is the forecast dune toe and a 

waterhole near the road that also should be avoided. 

To overcome this, a short straight realignment is proposed near the fire trail junction and then connected to 

two reverse curves. The detail cannot be accurately scaled from the 2008 aerial photo or the 2014 aerial 

photos did not extend this far. 

A new T junction with the beach access from the south is recommended to avoid a cross road with the fire 

trail. A new car park for Dark Point may be required but has not been allowed for. 

Figure 5.5 North Eastern section and tie-in of proposed route 

 

Note:  Blue circles identify the four deep waterholes that are a relic of sand-mining. AutoCAD Drawing <Dark Point 2014v11 extra.>. 

5.4.3 Impact on Vegetation Communities 

All vegetation communities identified, except for Forest Red Gum (red hatched area), cover extensive areas 

in this part of Myall Lakes National Park. Some of the vegetation map appears to be affected by restoration 

following sand mining. For example, the long strip of Dry Heath (blue hatched) area that runs along the line 

of an old haul road that is now Mungo walking track. 

The small Forest Red Gum Forest is partially under threat from the advancing sand mass and about 50% is 

forecast to be buried within 50 years. The proposed road route is located to just skirt this area. 
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A southern portion of the extensive Swamp Scierophyll Forest (green hatched area) is divided by the 

proposed road route for about 580 m. This distance across the swamp is required to avoiding the other 

constraints (red gum, waterhole and forecast dune toe). 

The Holocene sand deposits that are believed to underlay the swamp provide a free draining water table so 

that the proposed embankment of sand for the road should not form a barrier to this free water drainage. 

Some additional drainage under the formation such as pipe culvert or rock is recommended to enable 

heavy rain to flow to the north towards the river. However, this area is identified as high potential for 

occurrence of acid sulfate soils (Section 6.1(d)). Soil investigation is required to ascertain whether acid 

sulfate soils are present. 

5.5 Road construction strategy 

The movement of sand mass past the safe boundary of Mungo Brush Road requires immediate action to 

prevent impending closure.  

Under average conditions, Mungo Brush Road is impacted from 2016 onwards. However, a major storm 

event, such as in 2007, could quickly move the sand mass onto the road at any time from now on. 

The following strategy considers the road relocation option. 

5.5.1 Consideration 

The Myall Lakes National Park Plan of Management (NSW National Parks and Wildlife Service, Oct 2002) 

sets out many guidelines and actions with the following the most relevant to road access and construction 

activity within Myall Lakes National Park. 

1.1.1 Design, situate and maintain all new facilities to harmonise with surroundings and to be visually 

unobtrusive. 

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 

 

A limiting guideline is "extraction of sand, clay, rock, and gravel from the planning area". However, road 

construction proposes not to extract material from the area, but to relocate it and reuse it within the area 

as fill for the road embankment. 

Sand that drifts near or onto the existing road will need to be cleared to provide road access. To comply 

with the Plan of Management, minimise haulage distance and associated cost, the sand should be relocated 

nearby. The strategy aims to prepare an area of the construction in time to receive the sand removed from 

the road. 

An efficient solution is to have the EIS for the new road corridor assessed through an environmental impact 

assessment process and then determined.  

Subject to favourable determination, prepare the road reserve so that sand from within the safe boundary 

that is threatening the current Mungo Brush Road is progressively removed and used to fill the section 

across the swamp. 

5.5.2 Action plan 

To preserve access through this southern part of Myall Lakes National Park, the following actions are 

recommended. An indicative proportion of the estimate is included to guide program allocation. 
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Table 5.3 Proposed action plan for road construction 

Year Actions Est 

Proportion 

2014/15 Consultation: 

Engage with Karuah Aboriginal Land Council, local community, Myall Shores and other 

stakeholders to discuss the potential loss of road access north of Stewart & Lloyds 

Camp Site and to the south of Dark Point. 

Refine concept design for the road deviation where required. 

5% 

2015/16 Concept plan: 

Complete site survey and geotechnical investigation including acid sulfate soils 

(Section 6.1(d)). 

Develop concept plan and EIS documentation for proposed route. 

Environmental impact assessment (EIS): 

Display EIS for the proposed deviation and consult with Karuah Aboriginal Land 

Council, local community, Myall Shores and other stakeholders. 

Determine the EIS and obtain necessary environmental permits. 

Preconstruction: 

Finalise road design drawings, specification and contract documents for tender process. 

Accept tenders commence work. 

25% 

2016/17 

(Note 

that sand 

is forecast 

to be 

within the 

safe 

boundary 

from 2016 

onwards) 

Construction: 

Set-out road centerline and clearing lines. 

Carry out inspection by ecologist in wooded areas during removal of hollow bearing 

trees. 

Clear and remove vegetation either side of swamp and install required environmental 

protection. 

Remove topsoil/humus layer and stockpile for future regeneration. 

Complete survey set-out of batters and drainage. 

Cut to fill to construct road embankment and construct culverts/drainage structures 

either side of swamp. 

Prepare load/haul area adjacent to Mungo Brush Road to relocate sand from dune 

face to the new road embankment. 

Excavate and backfill with sand through swamp (stockpile excess material for 

regeneration). 

Flatten batters through the road with excess sand material. Overlay with 

topsoil/humus material. 

30% 

2017/18 Level top of sand subgrade to required levels and alignment (Fill/re-level soft or settled 

areas). 

Construct south and north tie-ins with Mungo Brush Road. 

Construct DGB 20 pavement base. 

Install traffic safety barriers and signs. 

Construct 7 mm primerseal. 

Open to traffic and close section of old Mungo Brush Road. 

30% 

2018/19 Routine maintenance of surface (part of contract). 0% 

2019/20 Patch any settlement/defects and construct final chip bitumen seal. 

(Note that the final seal must be completed within 2 years of the primerseal). 

Lines and markings installed. 

Finalise contract. 

10% 

  100% 
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5.6 Road strategic cost estimate 

The strategic P90 estimate for budget allocation purposes for relocating Mungo Brush Road is $3.1 M which 

excludes GST (Table 5.4).  

Table 5.4 Cost estimate by major activity 

 

Note: Unit rates based on Rawlinson Australian Construction Handbook indexed to 31 Dec 2014 

Percentages rounded to whole number and add to 100%. Spreadsheet <Estimate Unit Rates2014ver10MBRd.xls> 

The estimate is based on average commercial unit rates for Civil Engineering elements itemised in the 

Rawlinson Australian Construction Handbook and indexed to 31 Dec 2014 (Rawlinsons Australian 

Construction Handbook, 2014).  

A budget estimate based on average rates is only achieved by about half the projects. Therefore, a P90 cost 

multiplier of 1.75 was applied to average rates with an aim to have a 90% probability that final costs would 

not exceed this budget.  

High rates are expected for road construction through the swamp section but this is offset by an absence of 

rock and presence of free draining geology that should keep excavation unit rates lower than average. 

 

Dimensions

Seal width m 7.2

2 lane + shoulders m 9.2

Deviation length 3200

Regional cost indice & price adj 1.03

Activity UOM U/Rate m2/m $/m P90 Project Est % Total

Allow Precon 30% % allow 108.08$      605,232$            19%

Project management item 500,000$            16%

CLEAR REVEG $/m2 5.9$       13.2 78$            437,933$            14%

EXCAVATION-machine $/m2 10.9$     11.2 122$          684,587$            22%

Drainage (600mm) every 350m $/m 538.6$    13.2 20$            113,757$            4%

Roadbase subbase/base $/m2 8.0$       9.2 74$            411,922$            13%

Bitumen seal $/m2 7.3$       7.2 53$            294,917$            9%

Ancillary traffic facilities $/m2 1.8$       7.2 13$            74,323$             2%

P90 cost multiplier 1.75 468$          

Total 3,122,672$         100%
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6 Risk Management 

A sand mass such as the one in Myall Lakes can be a potential risk to the public and park staff. 

A full risk management is not part of this project, but the following risks are highlighted for further 

consideration. 

6.1 Risks 

(a) Risk: destabilising the face 

Undermining the face of the advancing dune will eventually cause the uphill slope to slide to restore slope 

equilibrium. The behaviour of sand will depend on factors such as the moisture content and probably the 

most dangerous period is after wet weather when the sand is drying out. 

Assuming a 10 m high face, the block of sand that could be dislodged is some 15 t/m in width of base (i.e. 

0.5 m depth of sand x 10 m high at 32° and 1.6 t/m3).  

Some potential causes are: 

 children or adults digging into the face or digging at the dune toe; 

 a vehicle running off the road and crashing into the base of the dune may be sufficient to cause a sand 

slide that buries the vehicle and occupants; 

 sand removal by equipment. 

All causes have a likelihood that is "Likely" and consequence of "Very High" which requires risk mitigation. 

(b) Risk: sand voids in dune 

In July 2013, a 6 year old boy, Nathan Woessner, was exploring the Mt Baldy sand dune in the Indiana 

Dunes National Lakeshore in the US and suddenly was trapped beneath 11 feet (3.4 m) of sand. His rescue 

took three-hours and implausibility of the incident baffled scientists. 

(http://inside.iu.edu/features/stories/2014-08-27-story-mt-baldy-dunes.shtml) 

The cause has been under investigation and other smaller voids have been discovered. One theory is that 

voids are caused by buried tree trunks that have decayed and left a void.  

Sand can bridge a void if there is material initially spanning the void and supporting the overlying sand. If the 

material decays, the arch action of the overlying compact sand may prevent collapse under self-weight but 

further load trigger collapse. A structure buried under the sand may eventually decay or rust and create a 

void or sink hole.  

The presence of sand voids at Myall Lakes has not been reported to date. Therefore, the likelihood appears 

to be "rare" but consequence would be "Very High". 

(c) Risk: sand near/over Mungo Brush Road 

Based on analysis in this report the likelihood is certain. This will result in closure of Mungo Brush Road just 

north of Stewart & Lloyds Camp Site and to the south of Dark Point. 

The consequences of closed access include: 

 no continuous all weather access for tourists and local community. 

 Isolation from Tea Gardens/Hawks Nest of Myall Shores Holiday Park and established camp areas 

beyond Stewart & Lloyds (Mungo Brush, Dees Corner, The Wells, etc). 

 No continuous all weather access for fire crews and park management staff. 

The expected impact on the local Tea Gardens/Hawks Nest community can be gauged from the following 

themes identified in 1999 (Great Lakes Ccl & Acacia Environmental Planning, 2003) 

 People value the natural features and undeveloped spaces that surround Tea Gardens and Hawks Nest. 

 Increased employment opportunities will be important as the community grows. 

http://inside.iu.edu/features/stories/2014-08-27-story-mt-baldy-dunes.shtml
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 Tourism and eco-tourism will be important and can provide local employment. 

(d) Risk: acid sulfate soils 

The Swamp Forest areas next to Myall River are identified with a high probability of occurrence of 

AASS/PASS (Section 3.3).  

The key mitigation is not to lower the water table. If PASS material is excavated from under the water table, 

the material should probably be removed the national park and then treated by lime or dolomite. 

(e) Risk: changed weather patterns over next 50 years 

The alignment of the road relocation aims to avoid the forecast toe of dune in 50 years. The forecast is 

based on an average rate of movement for the last 23 years (Section 3.2). 

Weather patterns are tied to climate and this is expected to change in the future. Change in sea level 

should not affect the transgressive dune as it is well beyond the coastal system.  

The outcome with the greatest impact on the road relocation would be from an increased rate of 

movement towards the relocated road. A change in any one or combination of the following possible 

events will affect the forecast rate and direction of movement of the sand mass: 

 Prevailing wind direction is predominantly from the east through to south,  

 More frequent major storm events such as "Sygna" and "Pasha Bulker" that double the average rate of 

movement.  

6.2 Risk Mitigation 

Options for mitigation of Risk 6.1(a) include:  

 Signage warning not to dig in sand dune located at vehicle and pedestrian access points along the dune 

(this would also help protect aboriginal artefacts); 

 Warning on Myall Lakes National Park web site and in related brochures; 

 Install precast concrete crash barriers along sections of Mungo Brush Road on the southern shoulder at 

the safe boundary (Section 3.1.3) from the advancing sand mass. Prevent vehicles parking behind the 

barriers. A current risk location is the Dark Point car park. 

 Develop safe work procedures when removing sand. 

 Remove sand from within the safe boundary and relocate to be used for construction of the road 

formation. 

 Test for potential/acid sulfate soils in the swamp area and develop specific treatment if encountered. 

 Add a risk allowance to the 50 year forecast of the dune toe and locate the road relocation beyond the 

new boundary (Section 5.4.1). 
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7 Funding options 

Although not specifically part of the project brief, two potential sources of funding for the road deviation 

are listed below. 

7.1 State funding 

The Plan of Management (NSW National Parks and Wildlife Service, Oct 2002) did not anticipate the sand 

dune issue 12 years ago and consequently NPWS budgets would not have been framed to deal with the 

impact.  

The loss of access along Mungo Brush Road impacts both the NPWS and stakeholders external to the 

National Park through tourism, local industry and community. 

Therefore, a whole of government approach through additional State Government funding appears 

equitable as the cost should not reside solely with NPWS. 

The strategy in Section 5.5.2 aims to spread the required cash flow over 5 years to minimise the annual 

impact on the NSW budget. The impending closure of Mungo Brush Road does not allow delay to the start 

or further spreading of program. 

7.2 Natural Disaster Relief 

The following research on natural disaster relief is drawn from the Productivity Commissions Paper 

(Productivity Commission, May 2014). 

7.2.1 Background 

Under the Australian Constitution most natural disaster mitigation, resilience and recovery activities are the 

responsibility of state and territory governments (Figure 7.1). In turn, these governments have devolved 

some responsibilities to local governments. The Australian Government has limited natural disaster 

management responsibilities, which include: 

 coordinating responses when interstate management is required, and supporting the development, 

through state and territory governments, of a national emergency management capability 

 regulating the insurance industry, other than State insurance. 
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Figure 7.1 Roles and responsibilities in natural disaster management  

 

The terminology used is summarised below. 

Natural disaster Naturally occurring rapid onset events that cause a serious disruption to a community or region, 

such as flood, bushfire, earthquake, storm, cyclone, storm surge, tornado, landslide or tsunami.  

Under this definition used in the terms of reference droughts and heatwaves are not considered 

natural disasters. 

Mitigation Measures taken in advance of (or after) a disaster aimed at minimising the impact of future 

disasters on communities. 

Resilience The capability to prevent, mitigate, prepare for, respond to and recover from the impacts of 

natural disasters. 

Recovery Actions taken after a hazard has occurred to support affected communities in the 

reconstruction of damaged property and economic activity, as well as the restoration of physical, 

social, emotional and psychological health. 

Source: COAG (2014), Inquiry terms of reference. 

Effective natural disaster risk management involves a combination of mitigation, resilience and recovery 

activities and insurance (including self-insurance) for residual risks. 

Government should consider the benefits and costs of options and make trade-offs when deciding on which 

risk management options to pursue. The Commission identifies three levels of trade-offs (Figure 7.2): 

 efficiency in allocating resources to natural disaster risk management compared with other priorities 

(how much of the community’s resources should be allocated to natural disaster mitigation, resilience 

and recovery compared with other priorities?) 

 efficiency in allocating resources to different risk management options (are the resources efficiently 

allocated among mitigation, resilience and recovery and insurance?) 

 efficiency in allocating resources within each of the risk management options (given the resources that 

are available for each option — mitigation, resilience and recovery — are resources allocated to the 

projects that deliver the largest net benefit to the community). 
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Figure 7.2 Trade-offs in the allocation of natural disaster funding 

 

7.2.2 Mungo Brush Road 

The application of this approach to Mungo Brush Road is considered in this section. 

The movement of the transgressive dune is a naturally occurring event that will cause a disruption to the 

communities at Tea Gardens, Hawks Nest and Bulahdelah and the surrounding region, 

The threat to Mungo Brush Rd from moving sand mass was not identified in the 1984 Myall Lakes Plan or 

on the 2002 Myall Lakes Plan (NSW National Parks and Wildlife Service, Oct 2002). 

The rate of movement is greater when there are storms or high winds from the south east, south through 

to the south west.  

The rapid onset event is an anticipated flood of sand onto and across the road that will be too massive to 

keep clearing.  

Mitigation was investigated as an option but is unlikely of success owing to the scale and rate of movement 

of the transgressive dune. 

The project in itself has built resilience within NPWS to deal with this unfolding event. 
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Appendix A Distance and rate that dune toe moved (1991 to 2014) 

A.1 Scaled distance in metres along vector from edge of bitumen seal to toe of dune 

Colour 

Figure 3.6 Aqua Green Black Dk Blue Purple Yellow Aqua Green Black 

Date 30/09/2014 23/06/2008 21/04/2006 1/12/1996 10/08/1991 20/05/1986 11/02/1980 9/09/1972 18/06/1963 

Yrs ago 0 6.27 8.44 17.83 23.14 28.36 34.63 42.06 51.29 

A1 93.00 102.00 112.00 158.50 190.70 235.00    

A2 107.10 109.90 130.30 175.60 192.00 242.50    

A3 46.40 65.80 79.50 99.00 130.40  154.80   

A4 50.70 69.10 85.50 124.40 156.00  162.30   

B1 16.60 26.20 48.20 82.20 109.90 125.00 184.80   

B2 32.20 57.10 70.30 105.80 117.70 151.20 191.70 210.90 226.10 

C1 21.60 27.00 40.00 73.20 93.40 152.70  180.40 191.80 

C2 28.10 42.80 57.20 77.50 123.40 164.80  192.30 214.50 

C3 106.40 120.60 138.00 138.00 168.80 176.00 212.30 229.20 271.60 

C4 114.60 119.90 134.40 160.60 192.30 194.40 225.70 244.70 289.90 

D1 24.90 36.90 58.70  58.70  115.90   

D2 43.50 57.00 74.50 80.00 80.00 122.20  156.00 199.70 

D3 52.20 62.50 82.90 126.60 160.00 206.10  208.10  

D4 109.90 128.80 152.60 217.40 249.00 276.30 287.00 330.40 403.00 

D5 170.90 219.10 239.70 299.80 336.10 341.90 343.70 380.50  

D6 203.00 237.30 251.70 308.80 340.40     

Note: Blank cells where toe of dune was indistinct 

 

Analysis period 2014 back to 1991 
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A.2 Rate of movement and forecast distance from edge of bitumen seal 1991 to 2014 

 Rate of movement Forecast movement 

From 

To 

23/06/2008 

30/09/2014 

21/04/2006 

23/06/2008 

01/12/1996 

21/04/2006 

10/08/1991 

01/12/1996 

Mean 

Rate 

Zone analysis Distance edge of bitumen to toe (m) 

(+ before edge / - over road) 

Interval 

Years 

6.27 2.17 9.69 5.31 m/y Zone Zone 

rate 

m/y 

Yrs to sand 

mass @ 

safe bdy # 

Yrs to sand 

mass @ 

edge road 

+5y 

(2019) 

+10y 

(2014) 

+20y 

(2034) 

+50y 

(2064) 

A1 1.44  4.60  4.95  6.06  4.2 A 4.0 20.7 23.1 72.9 52.8 12.6 -107.9 

A2 0.45  9.38  4.83  3.09  3.7   24.2 26.7 87.0 66.9 26.7 -93.8 

A3 3.09  6.30  2.08  5.91  3.6   9.1 11.5 26.3 6.2 -34.0 -154.5 

A4 2.93  7.54  4.14  5.95  4.6   10.1 12.6 30.6 10.5 -29.7 -150.2 

B1 1.53  10.12  3.62  5.22  4.0 B 3.9 1.7 4.3 -2.7 -22.0 -60.7 -176.6 

B2 3.97  6.07  3.78  2.24  3.7   5.7 8.3 12.9 -6.4 -45.1 -161.0 

C1 0.86  5.98  3.54  3.80  3.1 C 3.3 3.5 6.5 5.0 -11.6 -44.8 -144.3 

C2 2.34  6.62  2.16  8.64  4.1   5.5 8.5 11.5 -5.1 -38.3 -137.8 

C3 2.26  8.00  0.00  5.80  2.7   29.0 32.1 89.8 73.2 40.0 -59.5 

C4 0.85  6.67  2.79  5.97  3.4   31.5 34.5 98.0 81.4 48.2 -51.3 

D1# 1.91  10.03  0.00    1.5 D 5.9 2.5 4.2 -4.8 -34.5 -93.8 -271.9 

D2# 2.15  8.05  0.59  4.01  1.6   5.6 7.3 13.8 -15.9 -75.2 -253.3 

D3 1.64  9.38  4.66  6.29  4.7   7.1 8.8 22.5 -7.2 -66.5 -244.6 

D4 3.01  10.95  6.90  5.95  6.0   16.8 18.5 80.2 50.5 -8.8 -186.9 

D5 7.69  9.48  6.40  6.83  7.1   27.1 28.8 141.2 111.5 52.2 -125.9 

D6 5.47  6.62  6.08  5.95  5.9   32.5 34.2 173.3 143.6 84.3 -93.8 

Averages 2.6 7.9 3.5 5.4 4.0         

Note: # Exclude D1 and D2 as unreliable profile near access road/car park 

Light shading sand too close to edge / Dark shading sand over road. Spreadsheet <Vector Regression_AddExtra.xls> 

2016 

2017 
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