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1. Introduction 

1.1 General 

The Margaret River Region, located in the South West of Western Australia, is a popular tourist 

destination known for its wineries, food and natural attractions.  5 Star Margaret River Pty Ltd are 

proposing to develop a section of land within the Margaret River Region located adjacent to 

Gnarabup Back Beach (Figures 1.1 and 1.2).  The planned development will include a hotel, villas 

and apartments. 

 

Figure 1.1 Margaret River Coastline and Landmarks 
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Figure 1.2 Gnarabup Back Beach and Location of the Proposed Development 

(Orange Areas) 

It was recognized that development at the Gnarabup site would need to consider the requirements 

of State Planning Policy No.2.6: State Coastal Planning Policy (SPP2.6, WAPC 2013).  To provide 

guidance for the development, 5 Star Margaret River engaged specialist coastal engineers M P 

Rogers & Associates Pty Ltd (MRA) to complete a coastal hazard assessment for the proposed 

development in line with SPP2.6. 

1.2 Previous Study 

Shore Coastal had previously completed a Coastal Hazard Risk Management and Adaptation Plan 

(CHRMAP) for the Shire of Augusta Margaret River (Shore Coastal, 2015).  This report covered 

the entire Shire coastline from Augusta to Gracetown including Gnarabup.  The Shore Coastal 

CHRMAP presented a simplified coastal hazard assessment for the region, however this 

simplified assessment does not provide the requisite level of detail to support a development such 

as that contemplated within this report.  In addition, guidance on the requirements for completion 

of coastal hazard assessments has changed since the Shore Coastal assessment was completed.  
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This report therefore presents an updated coastal hazard assessment for the Gnarabup area 

using the most recent guidance and coastal monitoring data to provide a coastal hazard 

assessment in line with SPP2.6. 

1.3 State Coastal Planning Policy (SPP2.6) 

This coastal hazard assessment will be completed in line with the recommendations of SPP2.6.  

SPP2.6 provides the methodology for completing an assessment of the potential impacts of 

coastal processes on development in Western Australia.  For sandy coasts, this methodology 

calculates the following erosion allowances to accommodate the impacts of coastal processes 

over the 100 year planning horizon. 

◼ The potential coastal erosion impacts of a 100 year average recurrence interval (ARI) storm 

event.  This is termed the S1 Allowance. 

◼ Allowance for future shoreline change based on an analysis of historical shoreline 

movement.  This is termed the S2 Allowance.  

◼ Allowance for erosion caused by future sea level rise.  This is termed the S3 Allowance. 

◼ An additional allowance of 0.2m per year to account for uncertainty. 

◼ Allowance for potential inundation associated with the 500 year ARI storm event.  This is 

termed the S4 Allowance. 

For rocky coasts, allowance for the current and future risk of erosion should generally be based 

on a geotechnical assessment of the shoreline stability and assessment of wave overtopping.  

Coastal hazard maps will be prepared for the proposed development site using the SPP2.6 

methodology for the 100 year planning horizon.   

Given the geology and geomorphology of the site (as discussed in Section 2) this assessment has 

been completed for both sandy and rocky shoreline types.  This methodology has been adopted 

as a large extent of the existing shoreline is a sandy beach, however large exposed limestone 

bluffs are present at variable distances landward of this sandy beach.  The critical coastal hazard 

allowance is therefore considered to be the allowance that provides the most landward 

demarcation of the hazard risk, either from the assessment of potential coastal hazards on a 

sandy coast when measured from the current coastal location, or the assessment of the coastal 

hazards from the location of the rock on the assumption that the shoreline had eroded sufficiently 

to expose the rock.  The assessment of coastal hazard allowances for the sandy beach is 

presented in Sections 3 to 5, with the assessment for the rock shoreline presented in Section 7.  

This report presents the data, methods and findings of the coastal hazard assessment. 
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2. Site Setting 

2.1 General 

The proposed development is located approximately 8km south west of the Margaret River Town 

Site in the Shire of Augusta Margaret River.  There are four main components of the shoreline that 

are relevant to the proposed development (refer Figure 2.1):  

◼ the southern portion of Gnarabup Beach;  

◼ Gnarabup Headland;  

◼ Gnarabup Back Beach; and  

◼ Grunters Headland.  

This section of coastline is sheltered by extensive offshore calcarenite reefs resulting in 

predominantly low waves reaching the shore.  Gnarabup Beach and Back Beach are relatively 

steep, narrow sandy beaches (Short, 2006), which is predominately attributed to the large grain 

size of the sediment along this coastline, with a median particle size (d50) of around 0.8 mm.  Both 

Gnarabup Headland and to a lesser extent Grunters Headland are composed of limestone and as 

such are expected to have significantly less erosion than the surrounding sandy beaches.  The 

extent of the rocky sections of shoreline is shown by the red line in Figure 2.1.  Significant 

limestone bluffs are also visible slightly inland from the existing shoreline and cover almost the 

entire length of the development area.  These exposed limestone bluffs are also identified in 

Figure 2.1. 
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Figure 2.1 Location of Rocky Shoreline (Red) and Limestone Bluffs (Black) 

Fronting the Development Area 

2.2 Geology and Geomorphology 

2.2.1 Geology 

The regional geology of the Gnarabup area is described in the Surface Geology of Australia 

dataset (Raymond et al, 2012).  This dataset is presented on the Geoscience Australia AUSGIN 

Portal (Geoscience Australia, 2020).  Figure 2.2 shows the lithogratigraphy mapping for the 

Gnarabup area.  This figure shows that the surficial layer of the coastal area surrounding 
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Gnarabup is classified as Tamala Limestone, which is described as unconsolidated to strongly 

lithified calcarenite with calcrete/kankar soils.    

 

Figure 2.2 Surface Geology of Australia Mapping (Geoscience Australia, 2020) 

A more detailed description of the local geology of the Gnarabup coastline is provided in Golder 

Associates (2017).  The geology of this coastal area is noted as being quite consistent, and is 

comprised of the following geological profile.  

◼ A high to extremely high strength granitic-gneiss and granulite crystalline basement rock of 

the Leeuwin Complex. 

◼ Coastal limestone sedimentary rock overlying the granitic basement rock, consisting of the 

following layers. 

· Marine limestone conglomerate – conglomerate rock generally consisting of granite-

gneiss and granulite boulders in a matrix of medium to high strength marine 

limestone. 

· Beachrocks – limestone rock consisting of sand and gravel lithified in place by 

calcium carbonate in the intertidal and spray zones of the beach. 

Legend 

Qd – Tamala Limestone 

Czl – Ferrunginous Duricrust 

Mg – Felsic Intrusives 
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· Eolianites – limestone rock consisting of wind-blown, lime-rich sands that have been 

cemented over time by calcium carbonate under subaerial conditions.  The eolianites 

in this area are the lithified coastal sand dunes that initially formed here in the 

Pleistocene and Holocene and continue to form today.  Golder Associates (2017) 

noted that in most cases there are a number of cycles of sand dune and eolianite 

formation exposed in the coastal limestone slope.  The general profile of each cycle is 

described below from the bottom up, noting that not all of these distinct layers are 

present or well developed in all cycles or locations. 

- A basal paleosol (buried and fossil soil) that may or may not be cemented 

with calcium carbonate. 

- A zone of depletion where calcium carbonate has been leached out of the 

rock. This leaves a highly erodible sandy material that erodes rapidly with 

current or former plant rootlets remaining in place due to a surrounding shell 

or cast of calcrete.  

- A caprock layer where calcium carbonate leached out of the underlying layer 

accumulates and often forms a dense, high strength layer that can be up to 

approximately 2 m thick. 

· Calcrete - calcium carbonate cement/rock that occurs throughout the profile of most 

coastal limestones. Calcrete refers to hardened calcium carbonate that binds other 

particles such as silt, sand and gravel together. Calcrete generally forms when 

minerals leached from other layers in a limestone rock or soil are mobilised and 

precipitate elsewhere. Consequently, calcrete forms a significant part of the caprock 

layers observed in eolianites in this area. 

◼ Overlying unconsolidated sediments consisting of beach deposits, dune sand and a thin 

sand-rick topsoil.   

The above geological profile is illustrated in Figure 2.2. 

 

Figure 2.3 Generalised Geological Profile for the Gnarabup Coastal Area (Golder 

Associates, 2017) 
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The visibility of the above described geological profile, in particular the alignment of the exposed 

limestone bluffs, is highlighted in Figure 2.4, which clearly illustrates the location and extent of 

these bluffs along the coastline.  Nevertheless, whilst the topography shown in Figure 2.4, 

coupled with the described geology of the area suggests that the limestone should be continuous 

across the shoreline extent, there is an area directly south of the Gnarabup Headland where the 

limestone bluffs are not visible (as also shown in Figure 2.1).  For this reason, this area will need 

to be treated as a sandy shoreline in this assessment, though it is noted that future geotechnical 

investigation could be completed to confirm the presence of rock in this area.  For all other 

sections of the shoreline the position of the rock will considered. 

  

Figure 2.4 Visible Extent of Exposed Limestone Bluffs 

2.2.2 Geomorphology 

Short (2006) analysed the layout and geomorphology of the Western Australian coastline from 

Eucla to Roebuck Bay, which includes the section of coast adjacent to the proposed development.  

The beaches in this area were classified as reflective with offshore calcarenite reefs, they are 

separated by rocky calcarenite headlands (Short, 2006).  Gnarabup Beach is protected by the 

Limestone Bluffs 

Limestone Bluffs 
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near continuous offshore reefs which dissipate most of the wave energy before it reaches the 

relatively steep sandy beach. 

 

 

Figure 2.5 The Southern Portion of Gnarabup Beach 

Limestone Bluffs 
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Gnarabup Headland is primarily composed of limestone that is partially covered with a layer of 

sand and vegetation and is also fronted by shallow reef.  For the purposes of this analysis the 

headland is classified as weakly lithified sedimentary rock.  As such the erosion risk of the 

headland should be significantly less than the surrounding sandy beaches .  Estimation of the 

potential erosion risk associated with these rock cliffs was made within Golder (2017), which 

noted that over the coming 100 years the potential retreat of the rock cliffs was likely to be limited 

to between 6 to 12 m. 

 

Figure 2.6 Gnarabup Headland 
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Gnarabup Back Beach is characterized by shallow reefs extending up to several hundred metres 

offshore, a 10 – 15m high foredune and backed by a series of 30 to 40m high vegetated limestone 

bluffs (Short, 2006).  There are a few isolated sections of limestone along the beach, however 

these are assumed to have a negligible effect on the erosion processes of the back beach and as 

such the beach is treated as purely sand for erosion calculations.  

 

Figure 2.7 Gnarabup Back Beach 

Limestone Bluffs 
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Figure 2.8 Isolated Limestone Outcrop and Offshore Reefs, Gnarabup Back 

Beach 

 

Figure 2.9 The Calcarenite Bluffs that back Gnarabup Back Beach 

Grunters Headland is fronted by a significant expanse of shallow limestone reef that creates the 

surf break known as Grunters.  The beach is composed of a relatively narrow band of sand 

backed by limestone bluffs. 

Limestone Bluffs 
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Figure 2.10 Grunters Headland 
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3. Storm Erosion (S1 Allowance) 

3.1 Background 

Severe storm events have the potential to cause increased erosion to a shoreline through the 

combination of higher, steeper waves generated by sustained strong winds, and increased water 

levels.  These two factors acting in concert allow waves to erode the upper parts of the beach not 

normally vulnerable to wave attack. 

If the initial width of the surf zone is insufficient to dissipate the increased wave energy, this 

energy is often spent eroding the beach face, beach berm and sometimes the dunes.  The eroded 

sand is transported offshore with the return water flow to form offshore bars.   As these bars grow, 

they can cause incoming waves to break further offshore, decreasing the wave energy available 

to attack the beach.  This is shown diagrammatically in Figure 3.1 for a sandy coastline. 

 

Figure 3.1 Storm Erosion Process (CERC 1984) 

SPP2.6 recommends that the potential cross shore erosion be determined by modelling the 

impact of an appropriate storm sequence using acceptable models such as SBEACH (WAPC 

2013). 
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3.2 Design Storm Events 

SPP2.6 requires that the storm event used to determine the S1 allowance be representative of an 

event with an exceedance probability of 1% (equivalent to an ARI of 100 years) and should be 

based on a recorded storm event for the area.  For the South West region there are two possible 

design storms as determined by MRA (2018). 

◼ A combination of storms including two repeated runs of the storm event that occurred 

between the 29th of July and the 5th of August 1991 followed by a single run of the storm 

event that occurred between the 15th and 20th of July 1996. 

◼ A combination of storms including three repeated runs of the July 1996 storm event followed 

by a single run of the storm event that occurred between the 9th and 13th of July 2002.   

Both design storm events will be modelled and S1 allowances calculated for each.  The overall S1 
allowance for the assessment will be taken as the largest predicted allowance from either of the 
events.  .  This will allow the determination of the more significant storm event for the selected 
profile.  The S1 allowance is calculated as the recession of the profile from the Horizontal 
Shoreline Datum (HSD) to the landward extent of the storm erosion (WAPC 2013).  The HSD is 
defined as the seaward shoreline contour corresponding to the peak steady water level 
experienced during the design storm. 

3.3 SBEACH Modelling 

The SBEACH computer model was developed by the Coastal Engineering Research Centre to 

simulate beach profile evolution in response to storm events.  It is described in detail by Larson & 

Kraus (1989).  Since this time, the model has been further developed, updated and veri fied based 

on field measurements (Wise et al 1996). 

The profile for the SBEACH analysis of the 100 year ARI event was positioned to pass through the 

middle of the proposed development at an angle of 255o and extending out to approximately 50 m 

water depth. The profile was compiled from the following sources. 

◼ Nautical Chart AUS 335 for the Cape Naturaliste to Cape Leeuwin area. 

◼ The Sonar Chart component of the Navionics Web App. 
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Figure 3.2 Location of SBEACH Transect  

 

Figure 3.3 Input Profile and Hard Bottom Profile used in SBEACH Analysis 
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As discussed in Section 2 this area is characterized by the presence of offshore calcarenite reefs 

and as such a hard bottom was included in the SBEACH profile to represent these  (Figure 3.3).  A 

sediment size of 0.8mm was used based particle size distribution analysis completed on sediment 

samples taken at Gnarabup Back Beach.  Outputs from SBEACH for the two simulations are displayed 

below. 
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Figure 3.4 SBEACH Results for Gnarabup Back Beach Profile – Event 1 

HSD 

16 m 
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Figure 3.5 SBEACH Results for Gnarabup Back Beach Profile – Event 2 

HSD 

20 m 
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SPP2.6 requires that the S1 allowance be taken as the extent of erosion behind the HSD.  

SPP2.6 also requires that to ensure a stable post storm shoreline slope, the slope of the final 

profile should be flatter than 30⁰. The SBEACH profile was reviewed for both design storm events, 

and a slope correction factor was added as both profiles had slopes greater than 30⁰.  The values 

for the HSD’s and associated S1 allowances for the two design storms are displayed in Table 3.1.  

The final S1 allowance is taken as 20 m. 

Table 3.1 Erosion Extents for the Design Storms 

Storm Event HSD 

(mAHD) 

S1 Allowance 

(m) 

100 year ARI Event 1 2.6 16 

100 year ARI Event 2 2.9 20 
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4. Shoreline Movement (S2 Allowance) 

Historically shoreline changes occur over varying time scales from storm to post storm, to 

seasonal and longer (Short 1999).  Whilst the S1 allowance accounts for changes in the shoreline 

over the short term storm to post storm timescale, the S2 allowance is intended to account for the 

longer term movement of the shoreline.  To determine the S2 allowance the historical movement 

trends of the shoreline are analysed and likely future shoreline movements predicted.  

4.1 Shoreline Movement Analysis 

SPP2.6 recommends that shoreline movement trends be based on the review of available 

shoreline records.  Historical coastal vegetation lines for the region were procured from DoT and a 

current vegetation line for 2020 was mapped by MRA.  The 2020 coastal vegetation line was 

extracted from aerial photography of the Margaret River area using the methodology outlined in 

DoT (2009).  The resultant Shoreline Movement Plan is included in Figure 4.1.  

The Shoreline Movement Plan includes vegetation lines from 1943 to 2020 covering over 70 years 

of shoreline movement.  However not all of the historical vegetation lines cover the entirety of the 

study area.  The relative shoreline movement has therefore been calculated relative to 2020 to 

allow a comprehensive comparison.  To assist in the visualisation of the shoreline movement, the 

position of the shoreline for each historical year was extracted at 100 m intervals along the 

coastline.  These intervals are also shown in Figure 4.1.  The resulting plot of the shoreline 

movement relative to the 2020 shoreline position is shown in Figure 4.2. 
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Figure 4.1 Shoreline Movement Plan 
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Figure 4.2 Shoreline Position Relative to 2020  

The Figure shows the following features from the shoreline movement analysis . 

◼ There was accretion along Gnarabup beach between 1943 and 1991, followed by gradual 

erosion. 

◼ There has been predominant long term gradual erosion along Back Beach 

◼ Grunters Beach has experienced several alternating trends of minor accretion and erosion  

In addition to the general changes, the rates of shoreline movement at various times can also 

influence the projected shoreline movement.  The rates of shoreline movement relative to 1965, 

1975 and 2003 are presented in Figure 4.3 below. 
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Figure 4.3 Rate of Shoreline Movement Relative to 1965, 1975 and 2003 

From the rates of shoreline movement, the trends in shoreline movement and recommended 

allowances for future shoreline movement were determined.  SPP2.6 notes the following for the 

calculation of the S2 allowance on sandy coasts.  

The allowance for historic shoreline movement trends should generally be calculated as 100 times 

the historic annual rate of erosion. 

On the basis of this and the assessment of the shoreline movement rates determined above, 

Table 4.1 presents the appropriate shoreline movement allowances for the study area. 
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Table 4.1 S2 Allowances 

Chainage S2 Allowance 

(m/year) 

S2 Allowance  

(m) 

1 – 5 0.21 - 0.3 21 - 30 

6 – 11 0.3 30 

11 - 15 0.3 – 0.2 30 - 20 

16 – 20 0.15 15 

20 - 24 0.15 – 0.5 15 - 50 

24 - 30 0.5 – 0.1 50 - 10 
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5. Sea Level Rise (S3 Allowance) 

The Intergovernmental Panel on Climate Change (IPCC) has presented various scenarios for 

possible climate change and the resultant sea level rise in the coming century.  The range of 

these projections is shown in Figure 5.1 (IPCC 2013) 

 

Figure 5.1 IPCC Scenarios for Sea Level Rise (IPCC 2013) 

The results of the on-going increase in sea level and the anticipated impacts of accelerated 

increases are difficult to predict.  However, increases in global sea level are likely to lead to beach 

erosion and recession as a result of the deepening of nearshore waters allowing larger and more 

powerful waves to reach the shore and erode the beach face. 

Komar (1998) provides a reasonable treatment for sandy shores, including examination of the 

Bruun Rule (Bruun 1962).  The Bruun Rule relates the recession of the shoreline to the sea level 

rise and slope of the nearshore sediment bed: 

𝑅 =
1

tan(𝜃)
𝑆  

Where: R = recession of the shore 

     θ = average slope of the nearshore sediment bed 

     S = sea level rise 

DoT (2010) completed an assessment of the potential increase in sea level that could be 

experienced on the Western Australian coast in the coming 100 years. This assessment 
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extrapolated work by Hunter (2009) to provide sea level rise values based on the IPCC (2007) 

A1FI climate change scenario projections to the year 2110. The derived sea level rise scenario 

was subsequently adopted by SPP2.6 for use in coastal planning along the Western Australian 

coast. This is the sea level rise scenario adopted for this assessment and is presented in Figure 

5.2. 

 

Figure 5.2 Recommended Sea Level Rise Allowances for Western Australia (DoT 

2010) 

Table 5.1 summarises the sea level rise values and S3 erosion allowances for the 100 year 

planning horizon. 

Table 5.1 Sea Level Rise Allowances 

Planning Horizon Potential Sea Level Rise 

(m) 

S3 Erosion Allowance 

(m) 

100 years 0.9 90 
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6. Inundation (S4 Allowance) 

The coastal inundation hazard allowance relates to coastal flooding of low lying areas in extreme 

storm events.  With respect to coastal inundation, SPP2.6 requires that development consider the 

potential effects of an event with an AEP of 0.2% per year. This is equivalent to an inundation 

event with an ARI of 500 years.  For the subject site, which is at minimum elevations of 

approximately 15.0 mAHD, this is unlikely to be a concern. 

Seashore Engineering 2018 determined preliminary inundation levels at locations across Western 

Australia for a 500 year ARI event.  For Gnarabup the current recommended S4 value is 

2.9 mAHD and assuming a sea level rise of 0.9m over the next hundred years an S4 value of 

3.8 mAHD is assumed.  As the minimum elevation of the site is approximately 15 mAHD it can be 

concluded that inundation is not a risk for this development. 
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7. Rocky Shoreline Assessment 

As identified in Section 2, much of the shoreline is backed by significant limestone bluffs.  Whilst 

these bluffs are not all currently exposed to wave action due to the presence of the sandy beach 

seaward of these areas, it is clear that, if shoreline erosion was to occur, these limestone bluffs 

would eventually become exposed.  The exposure of these limestone bluffs would mean two 

things.  Firstly, the treatment of the shoreline as sandy, and the application of the coastal hazard 

allowances required by SPP2.6 for a sandy coastline, would become invalid.  Secondly, the 

exposure of the rock to oceanic forces would increase the erosion rate of this rock.   

Golder Associates (2017) completed an assessment of the competency of limestone rock bluffs in 

this area as part of a limestone cliff stability assessment completed for the Shire of Augusta-

Margaret River.  The assessment completed a process whereby the hazard zone associated with 

future erosion of the limestone was assessed.  The report states that: 

“the upper (landward) extent of cliff top retreat has been delineated by applying a 

set-back from the existing break in slope or cliff-edge of generally between 6 and 

12 m. This upper or landward extent is not meant to represent where the coastline 

will be in 100 years (i.e. the mean high water mark), but rather an estimate of  the 

landward limit of coastal slope/cliff failure/collapse and rockfall over the next 100 

years. As such assets landward of this line will generally not be directly impacted 

by cliff collapse. The line is an estimate of the likely extent of cliff top retreat.” 

Based on the assessment by Golder, it is clear that even with continual exposure to ocean forces 

a retreat of the limestone cliffs by more than 12 m is considered unlikely.  Nevertheless, for this 

coastal hazard assessment it is proposed that a 20 m allowance be made for the potential erosion 

of the shoreline over a 100 year planning horizon, even where the rock may not yet be exposed to 

wave action.    
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8. Assessment of Coastal Hazards 

As outlined previously, the assessment of coastal erosion hazards has been completed to 

consider both the extent of the coastal hazard allowance for the sandy shoreline as well as that 

required from the exposed rock. 

For the sandy shoreline allowances for coastal erosion determined in the previous sections are 

summed to provide the total coastal erosion hazard allowance.  As required by SPP2.6, a 

0.2 m/year allowance for uncertainty has also been included.  The total coastal erosion hazard 

allowances are presented in Table 8.1 and should be measured from the HSD.  

Table 8.1 Summary of Coastal Erosion Hazard Allowances 

Chainage S1 

(m) 

S2 

(m) 

S3 

(m) 

Uncertainty 

(0.2m/yr) 

Total Allowance 

(m) 

12 – 15 20 30 - 20 90 20 160 - 150 

16 – 20 20 15 90 20 145 

20 – 24 20 15 - 50 90 20 145 - 180 

24 – 30 20 50 - 10 90 20 180 - 140 

 

Based on the results of the Golder Associates (2017) assessment, the potential allowance for the 

future erosion of the limestone bluffs has been set at 20 m for this assessment.  Therefore, the 

coastal hazard allowances from the existing sand shoreline as well as from the location of the 

exposed rock were both plotted and the most seaward line was taken as the coastal hazard line.  

The most seaward line was taken as this is the location where the shoreline meets the 

requirements of SPP2.6 for the given shoreline type.   

The coastal erosion hazard line for this area is shown in Appendix A along with the location of the 

proposed development.  The coastal erosion hazard line is seaward of the development area and 

therefore does not pose any restrictions on the development.   
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9. Summary and Conclusions 

MRA was engaged by 5 Star Margaret River to complete a Coastal Hazard Assessment for their 

proposed development located in Gnarabup, Western Australia, to the requirements of the State 

Coastal Planning Policy (SPP2.6, WAPC 2013).  

The coastal erosion hazards were assessed in line with SPP2.6, considering allowances for both 

sandy and rocky shorelines given the notable presence of rock along the coastline.  The prepared 

coastal erosion hazard map shows there is minimal risk from coastal erosion hazards to the 

proposed development over a 100 year planning horizon.  The coastal inundation hazard for this 

site was also determined to be negligible due to the comparatively high elevation of the proposed 

development. 
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11. Appendices 

Appendix A Coastal Hazard Map 
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Appendix A Coastal Hazard Map 
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