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TECHNICAL NOTE

COASTAL HAZARD ASSESSMENT AND DEFINITION

COASTAL HAZARDS
The main coastal hazards are:

severe storm erosion and slope instability;

long term coastline recession resulting from sand losses to the beach and climate
change (the Greenhouse Effect); and

ocean flooding of low lying areas.

Storm Erosion

During storms, waves remove the sand from the beach face and the beach berm and take it offshore.
During severe storms the erosion continues into the frontal dune and a steep erosion escarpment is
formed. This erosion process usually takes place over severa daysto afew weeks.

Storm Erosion Callala Beach 1974 (left) and
hazard zone schema (above)

The storm erosion hazard has been defined as;

a line delineating the limit of wave impact and dune slumping (Zone of Wave Impact and
Sope Adjustment), which lies seaward of the slumped dune escarpment in front of the
houses as shown above; and

aline delineating the limit of the area behind the dune face where the capacity of the sand to
support building foundations is reduced because of the sloping dune escarpment (Zone of
Reduced Foundation Capacity).

The volume of sand removed from the beach and dune varies depending on the severity and
duration of the storm, the degree of shelter to the beach, the size of the dune and other factors. The
amount of sand erosion that needs to be accounted for may well be different for each beach. Typical
values of the design storm erosion demand for NSW beaches range from around 100 cubic meters
per meter length of dune (m%m — the darker grey area in the diagram above) for protected beaches
to some 250 m*/m for exposed beaches.



The following values for design storm erosion demand were adopted for Shoalhaven Beaches,
based on site specific studies including careful examination of photogrammetric survey data:

Design Storm

Beach Erosion demand Comment
Cadllaa 120 m*m Beach is protected within Jervis Bay
Collers - Awaiting datafrom DNR
Collingwood 110 m*m Beach is protected within Jervis Bay
culburra 250 méim No storm erosion_ data are available. Based on combined
1974 + 1978 erosion volumes
Currarong 60 m/m Beach faces north and is protected by Beecroft Head
Mollymook 100to 170 m*m  Southern end protected by Ulladulla Head
Narrawallee 110 m*¥m Beach is protected by Bannisters Point
Shoalhaven Heads - Awaiting datafrom DNR
Warrain 250 m¥m No storm erosion data are available. Based on envelope

of dune changes.

Long Term Erosion

Historical Erosion

Historic long term changes to beaches (secular beach recession) have been assessed empirically
using photogrammetric survey data. Both changes in the sub-aerial beach sand volumes and the
tranglation of various contour levels were examined. Adopted values for each beach are as follows:

Adopted long term

Beach recession rate Comment
Cadllaa 0.05 mly As measured. Significant beach recovery from 1974.
Collers Awaiting datafrom DNR
Collingwood 0.05t00.13mly  Asmeasured. Significant beach recovery from 1974.
Culburra 0.09 to 0.19 m/y Beach recovery progressive from 1974 & 1978 storms
Currarong 0.17t0 0.25 mly (West to east) Similar to that advised by CES
Mollymook 0 mly Measured change is accretion since 1944
Narrawallee 0mly Measured change is accretion since 1967
Shoalhaven Heads Awaiting datafrom DNR
Warrain 0 mly Measured change is accretion since 1961

Sea Level Rise Erosion

Future recession resulting from a postulated rise in mean sealevel due to the Greenhouse effect has
been based on IPCC estimates of sea level rise (SLR) using the Bruun Rule. The Coastal Hazard
reports provide a sensitivity analysis on future SLR recession by giving the projected coastline
recession for the full range of SLR scenarios (Lower Bound Estimate, Central (or Best) Estimate
and Upper Bound Estimate). The Hazard Lines have been prepared for the Central (or Best)
Estimates, those being the most likely of the scenarios. Active equilibrium profile slopes used with
the Bruun Rule to calculate shoreline recession were derived from the available photogrammetric
and hyrographic survey data.



Tableof SLR Estimatesused for Sensitivity Analysis

Global Average SLR | Global Average SLR Adopted for this
SR Ferarlo IPCC 2001 IPCC 2007 Assessment
50Year 100 Year |50Year® 100Year | 50 Year 100 Year
Lower Bound 0.05 0.09m - 0.06 m 0.06 0.18
Central (or Best)® 0.15 0.48m - 0.34m 0.15 0.39
Upper Bound 0.30 0.88m - 0.77m 0.27 0.67
Notes: (1) These valuesinclude the full range of “ice dynamic uncertainty”.to compare with IPCC 2001

(2) The Coastal Unit refersto the “Central (or Best) Estimate” asa“Lower Bound Estimate”.
(3) IPCC 2007 report does not provide estimates for a 50 year period.

The NSW Government Coastal Unit has endorsed “lower bound” SLR values of 0.15 m for the
notional 50 year planning period and 0.46 m for the 100 year period with “upper bounds’ of 0.26 m
and 0.83 m respectively, based on the IPCC 2001 report. The erosion hazard assessments for the
Shoalhaven beaches have included a sensitivity analysis of shoreline recession under the full range
of SLR estimates asindicated in bold in the SLR Table above.

Beach profile slopes on exposed NSW beaches vary typically from around 1/50 to 1/100. The
Bruun Rule parameter of the equilibrium beach profile slope has been derived from the dune crest to
a water depth where the measured beach profile deviates from the Bruun equilibrium profile
assumption. Often, the profiles are intercepted by shallowly underlain and emergent rock reef in the
nearshore zone, which limits the active beach profile subject to sealevel rise. The hazard lines have
been determined using the central values (“best estimates’) for SLR and the following equilibrium
profile slopes.

Equilibrium
Beach Profile Slope Comment
Beach is protected within Jervis Bay. Equilibrium profile extends
Cdlala 1/24 to RL 7 m beyond which the slope flattens to be shallower than
the equilibrium profile, implying beach accretion with SLR.
Collers Awaiting datafrom DNR
Beach is protected within Jervis Bay. Equilibrium profile extends
Collingwood 135 to RL 7 m beyond which the slope flattens to be shallower than
the equilibrium profile, implying beach accretion with SLR.
Equilibrium profile extends to RL 14 m beyond which is
Culburra 1/40 underlying and emergent bedrock at aflatter slope.
Curraron 113 Abundant rock emergent in nearshore zone. Active profile
g extends to the toe of the beach berm.
Mollymook 147 Equnlbr_lum profile extends to RL 17 m beyond which is
underlying and emergent bedrock.
Equilibrium profile extends to RL 11 m beyond which is
Narrawallee 1/45 underlying and emergent bedrock at aflatter slope.
Shoalhaven Heads Awaiting datafrom DNR
Warrain 1/46 Equilibrium profile extends to RL 18 m beyond which is

underlying and emergent bedrock at a flatter slope.




COASTAL HAZARD DEFINITION

In a recent decision in the Land & Environment Court, the erosion hazard applicable to infill
residential development was set as the 50 year line delineating the landward edge of the Zone of
Wave Impact and Sope Adjustment. Behind that hazard line, development within the 50 year Zone
of Reduced Foundation Capacity is to be founded on suitable piling.

The erosion hazard for the Shoal haven beaches has been defined as follows:

Line(1): aline delineating the limit of wave impact and dune slumping that may occur over
the next 50 years including 50 years of secular and SLR recession (50 year Zone of
Wave Impact and Sope Adjustment); and

Line (2): aline delineating the limit of the area behind the dune face where the capacity of the
sand to support building foundations is reduced because of the sloping dune
escarpment including 100 years of secular and SLR recession (100 year Zone of
Reduced Foundation Capacity).

100 Year

Between Line (1) and Line (2), development is to be supported on piling founded in the 100 year
Sable Foundation Zone.

The hazard lines were derived from the “central (or best) estimates” of 0.15 m (50 year) and 0.39 m
(100 year). The values used were dlightly larger than the IPCC 2007 global averages for the “best
estimates’ and, therefore, are slightly conservative. The 100 year value, although smaller than the
Coastal Unit’'s endorsed value, is applied to a more conservatively-defined hazard zone. This value
defines the width of the engineered foundation zone and will be re-addressed during the
management plan process for development controls.

There is little to no difference between the erosion hazard as defined above and that determined
from the Coastal Unit’s endorsed values. For Line (1) there would be no difference, as the SLR
value adopted is the same as the Coastal Unit’s endorsed value (“central (or best) estimate” 0.15 m).
For Line (2), the Coastal Unit would calculate a position for the landward limit of the Zone of Wave
Impact and Sope Adjustment using the “central (or best) estimate” SLR of 0.46 m whereas in the
hazard assessments done herein, Line (2) has been determined by applying a SLR of 0.39 m to the
landward limit of the Zone of Reduced Foundation Capacity. For atypical profile slope of 1:50 and
a dune elevation of 6.0 m AHD, the 100 year hazard Line (2), as calculated herein, would lie 8.5 m
landward of the position that would be determined by applying the SLR value endorsed by the
Coastal Unit to the Zone of Wave Impact and Sope Adjustment.



