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29 January 2010 
 
 
Alister Oldham 
Project Manager (East Coast) – Aspen Development Services 
Aspen Group 
Suite 5, Level 7, 330 Collins Street 
MELBOURNE  VIC  3000 
 
Email: alistero@aspengroup.com.au 
 
 
Dear Alister 
 
Re: Fern Bay Seaside Village 
 
As requested we have reviewed the matters raised in Pauline Hon (Department of Planning – DoP) 
email of 11 December 2009 and updated the information contained in our November 2007 letter report 
accordingly. 
 
To do this we have compared the January 2007 LiDAR data obtained for the Central Coast including 
the southern section of Stockton Bight with the aerial photogrammetry assessment of available 
photography from 1954 to 1994 that was undertaken by DLWC and discussed in our letter of 
November 2007.  The results of this comparative analysis are shown in plan view on Figure 1 and as 
a typical elevation on Figure 2.  The implications of the analysis and relevance to matters raised by 
DoP are discussed below. 
 
Responses to each of the matters raised in the DoP email of 11 December 2009 are provided below:  
 
1) Further work to be undertaken on Coastal Hazards with particular reference to sea level rise 

predictions in NSW Government's 'NSW Sea Level Rise Policy Statement' (October 2009) and 
Department of Planning's recently released draft ‘NSW Coastal Planning Guideline:  Adapting to 
Sea Level Rise’ (October 2009). 

 
The results of the AWACS (1992) studies in regard to delineation of the Coastal Hazard 
Zone are summarised in Table 1. 

 
Table 1 – Coastal Hazard Zone Widths (AWACS 1992) 

 
Hazard Zone Component Coastal Hazard Zone Widths (m) 

 30 Year Return Period 100 Year Return Period 
Beach Recession 36 120 

Storm Cut 20 20 
Greenhouse Effect 14 60 

Total 70 200 
 
 

Since the AWACS report was prepared sea level rise predictions by 2100, have increased 
from 0.6 metres to 0.9 metres.  Using the Bruun Rule and a bed slope of 1 in 100 as used 
by AWACS (1992), the 100 year hazard component due to Greenhouse Effect in Table 1 
would increase from 60 metres to 90 metres i.e. an increase of 30 metres. 
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2) A response to concerns raised by the Department in letter dated 9 July 2009 (as outlined in report 
by Cardno Lawson Treloar dated 2 July 2009) including: 

 
a) The following documents to be submitted: 

 
• AWACS (1992a) Fern Bay Development Dune Stabilisation Study, Australian Water 

and Coastal Studies Report No 92/05, March. 
 

• AWACS (1992b) Fern Bay Coastal Region Beach Plan of Management, Australian 
Water and Coastal Studies Report No 92/19, September. 

 
A copy of AWACS (1992a) is included with this response.  We do not have a copy of 
AWACS (1992b) and have not relied on it for this report. 

 
b) Provide an assessment (as a minimum in the form of a comparison of available aerial 

photography over this time from either DECC or Department of Lands) of whether there 
has been further progradation or recession over the most recent period to support the 
argument that recession is substantially reduced from that assumed in AWACS (1992a, b 
and 1993). 

 
The analysis of available topographic data shown on Figures 1 and 2 shows that the 
shoreline has aggraded (i.e. moved seaward) between 1954 and 1994 and remained 
in approximately the same location between 1994 and 2007.  Analysis (see Figure 2) 
shows that the current 2007 shoreline at 1.5 mAHD (approximately high water mark) 
is shoreward of the 1954 location by approximately 20 to 50 metres indicating the 
beach has aggraded over the 53 year period at an average rate of approximately 
0.4 to 1 metre per year compared to the 1.2 metre per year beach recession rate 
predicted in the AWACS 1992 report.  Analysis indicates that between 1994 and 2007 
beach aggradation and beach recession have been negligible.  Based on this 
analysis the 100 year beach recession component set out in Table 1 could be 
reduced to between 0 metres and -20 to -50 metres rather than the +120 metres used 
by AWACS (1992). 
 
The updated elevation plan of dune transgression provided in Figure 2 shows Cross-
Section 50 of DLWC photogrammetry updated to include the 2007 LiDAR data.  The 
typical cross-section shows that the 2007 4.0 mAHD foredune contour used by 
AWACS as a reference point for determining the coastal hazard zone is 
approximately 30 metres seaward of the 1954 4.0 mAHD contour location and in a 
similar position to the 1994 4.0 mAHD contour location again indicating that between 
1954 and 2007 the beach has aggraded with the foredune location remaining in 
approximately the same position between 1994 and 2007. 

 
c) After 100 years it could be expected that the development will have issues with inundation 

by dune sands if the dune system is not stabilised. Provide comment on this longer term 
issue and the management of this matter. 

 
The analysis provided on Figure 1 shows that the rate of landward dune 
transgression has reduced with the current landward edge of the unvegetated 
mobile dune system in approximately the same location as plotted by AWACS in 
1992.  In addition to this, as shown on Figure 2 heavy mineral sand mining activities 
that occurred between 1994 and 2007 survey periods moved the mobile dune mass 
seaward of its 1994 location lowering the height of the major hind dune system by 
approximately 2 to 3 metres and lowering the height of the small dune system 
between the hind dune and the Fern Bay Seaside Village site by approximately 
5 metres.  As a result of the seaward sand movement that was undertaken as part of 
the heavy mineral sand mining activities, the amount of sand available to be 
transported onto the Fern Bay Seaside Village site has been substantially reduced. 

 
The results of the AWACS (1992) studies in regard to Hind Dune Hazard Zone Width 
are summarised in Table 2 and shown in Attachment 1 of Umwelt 2007. 
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Table 2 – Hind Dune Hazard Zone Widths 
 

Hazard Zone Component Hind Dune Hazard Zone Widths (m) 
 0 year  30 Year Development 

Period 
100 Year 

Planning Period 
Historic Transgression 0 95 320 
Long Term Wind Climate 0 15 50 
Nuisance Inundation/Safety 
Zone 

50 50 50 

Total 50 160 420 
 

The historic transgression component of the Hind Dune Hazard Zone width 
determined by AWACS (1992) was based on an average dune transgression rate 
adjacent to the Fern Bay Seaside Village land between 1951 and 1983 of 3.2 m/year.   

 
Analysis of DLWC detailed photogrammetry of the dune transgression between 1954 
and 1994 indicates that the average rate of landward progression of the mobile dune 
system adjacent to Fern Bay Seaside Village land (i.e. between Cross-section 25 and 
Cross-section 50 of the DLWC analysis) for the period 1954 to 1994 was 
approximately 3 metres per year with the average rate of landward progression 
between 1983 and 1994 reducing to approximately 2.3 metres per year.  Further 
analysis based on the January 2007 LiDAR data indicates that the rate of landward 
mobile dune progression between 1994 and 2007 was negligible with part of this 
reduction in dune transgression rate being a direct result of heavy mineral sand 
mining.  

 
Detailed photogrammatic analysis by DLWC (1995) indicates that the landward toe of 
the mobile dune system in 1994 was at the eastern corner of the Pt Lot 5 DP 270466 
(i.e. Fern Bay Seaside Village land).  Analysis of available LiDAR data shows that in 
January 2007 the unvegetated section of the dune was approximately in the same 
location as in 1994 with the edge of the transgressive mobile dune being seaward of 
this location as a result of previous mining operations as discussed. 

 
Survey undertaken by Fagan Mather Duggan Surveyors on 16 November 2007 as 
referenced in our November 2007 report (i.e. Attachment 3 of Umwelt 2007) shows 
the landward toe of the mobile dune system approximately 20 metres to east of the 
corner of Pt Lot 5 DP 270466 indicating that the edge of the mobile dune system is 
now approximately 20 metres seaward of its 1994 position.  This indicates that the 
landward progression of the mobile dune system at this location has stopped or has 
been effectively managed by the previous mining operations.   

 
Combining the detailed DLWC 1995 photogrammetry, the 2007 LiDAR data and the 
November 2007 Fagan Mather Duggan Surveyors survey, the average landward rate 
of dune transgression between 1954 and 2007 is approximately 2 metres per year.  
On this basis the AWACS (1992) Historic Transgression component of the Hind 
Dune Hazard Zone width set out in Table 2 would reduce by 120 metres from 
320 metres to approximately 200 metres.  As a result the total 100 year Planning 
Period Hind Dune Hazard Zone width would reduce from 420 metres as determined 
by AWACS in 1992 to 300 metres. 

 
The analysis of the combined topographic and photogrammatic data sets discussed 
in this report indicates that the rate of landward transgression of the mobile dune 
system is less than predicted by AWACS in 1992 and will be less than the predicted 
rates considered when approval for the Seaside village subdivision was approved.  
The analysis indicates that shoreline recession is considerably less than was 
predicted by AWACS 1992 as is the rate of landward dune transgression.  On this 
basis it is considered that the subdivision may not be affected by the inundation of 
dune sand within the 100 year planning timeframe that was considered at the time 
the development was approved. 
 






































































































































































