
 

 

 

 
  

OCEAN BEACH and PEACEFUL BAY 
Shire of Denmark 
The Shire of Denmark is undertaking a Coastal Hazard Risk 

Management and Adaptation Plan (CHRMAP) for Ocean Beach and 

Peaceful Bay. The CHRMAP will influence the development of 10-

year Concept Plans for the beach and foreshore at both sites. This 

ISSUES PAPER outlines the results of the initial coastal hazard 

assessment associated with beach erosion and long term coastal 

change.  

Feedback on the planning and management of coastal assets at 

Peaceful Bay and Ocean Beach is being sought via a community 

survey. 

Coastal Hazards  

Issues Paper       
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SYNOPSIS 
The WA State Coastal Planning Policy notes that coastal hazard risk management and adaptation 
planning (CHRMAP) should be undertaken in areas at risk of being affected by coastal hazards 
over a 100-year planning timeframe (WAPC 2013).  
 
This is a risk based approach to coastal adaptation planning that requires local governments in 
Western Australia to consider the following adaptation hierarchy: 

 Avoid new development in areas subject to impact by coastal processes.  

 Managed Retreat - removing assets subject to intolerable risk of damage.   

 Accommodation - adapting assets to suitably address the identified risks. 

 Coastal Protection works to protect vital assets not suitable for other actions through 
construction of groynes, seawalls and other works.  

 
The present study focuses on those portions of the Ocean Beach and Peaceful Bay coastlines with 
the highest value assets. This includes built assets (i.e. coastal infrastructure, buildings) and 
natural assets (i.e. the sandy beach, coastal dunes).  
 
This issues paper outlines the results of the coastal hazard assessment and key management and 
adaptation issues that will be considered in the CHRMAP. Ultimately, as part of the CHRMAP 
process, 10-year Concept Plans will be developed for the Ocean Beach and Peaceful Bay beach 
and foreshore.  

 
Coastal Hazards 
A hazard assessment of the sites has been undertaken to develop allowances for potential erosion 
due to coastal processes. This required assessment of the current risk of storm erosion (S1), historic 
shoreline movement trends (S2) and future sea level rise (S3). S1 and S2 allowances have been 
developed from modeling and historic analysis, while the S3 allowance for sea level rise is based on 
values identified in the State Coastal Planning Policy (SPP2.6). The concept for the assessment of 
coastal processes allowances under SPP2.6, including the required factor of safety (FOS) from the 
horizontal setback datum (HSD), is shown in Figure 1. 
 
Allowances for coastal process have been assessed for the 10, 50 and 100-year planning timeframes 
at Ocean Beach and Peaceful Bay. Maps have been developed identifying broad areas where 
consideration is required of the potential impact of coastal processes on existing structures, or 
planned future development.  
 
This analysis will allow the management and future planning of this highly valued public coastal 
environment, which is a dynamic system subject to natural cycles of erosion and recovery, to be 
undertaken in a sustainable manner. Management options may include adaptation of structures, 
appropriate siting of new public amenities and improved coastal monitoring. 
 

 
Figure 1: Concept for the assessment of coastal processes allowances under SPP2.6 as applied to 
Gracetown Beach for Augusta Margaret River CHRMAP. 
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Ocean Beach 
Ocean Beach is an east facing high-energy sandy beach popular for swimming, surfing and boating; 
and has been subject to coastal erosion in the late 1990’s, 2013 and 2016. Coastal infrastructure and 
beach access is provided along a 400m section at the southern end of the beach, between the 
granite rock outcrops and the entrance to the seasonally open Wilson Inlet. This is the main 
recreational ocean beach for the Town of Denmark and is used for commercial and club based 
activities. Redevelopment of the Surf Life Saving Club is proposed at some time in the future. 
 

  
Figure 2: Ocean Beach During Reconnaissance Site Inspection (June 2016)  
 
Allowance for Coastal Processes 
To identify historic storms with high water levels or high waves, 11 years of wave records and 29 
years of water level records were assessed from Albany, the closest available records. Cross-shore 
beach erosion modeling for a 1 in 100yr event was undertaken using the USACE’s SBEACH one-line 
model at a typical beach profile along Ocean Beach. The initial (pre-storm) and final (post-storm) 
beach profiles output from the model are shown in Figure 3. The assumed allowance for Acute Storm 
Erosion (S1) was 16 meters. 
 

 
Figure 3: SBEACH erosion model for 100-year average return interval storm.  
Note: HSD = Horizontal Setback Datum 
 
The historic shoreline movement trends at Ocean Beach have been assessed based on aerial imagery 
provided by the Shire from 2002, 2006, 2010, 2014 & 2016 (Figure 4). The following was noted based 
on the assessment of 4 profiles: 

 The vegetation line has eroded about 7 meters in the profile south of the Denmark Surf Life 
Saving Club (Denmark SLSC) club since 2002. The nature of this erosion may be episodic, and 
there is capacity for the dunes to recover between events, however historically this 
represents a net erosion trend in the order of 0.5m/year. 
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 Net erosion has not occurred at the Denmark SLSC due to the timber seawall. 

 The beach to the north near the entrance has been relatively stable due to rock controls 
along the back of the beach limiting the landward extent of erosion. 

 
The assumed allowance over a 100-year planning period for Historic Shoreline Movement Trends 
(S2) was 50 meters.  The policy also requires an additional factor of safety of 10m for the 100-year 
planning period.  
 
The allowance erosion due to future sea level rise (S3) is based on the requirements of State Planning 
Policy 2.6 for a sandy coast of 90 meters (100 times the adopted sea level rise value of 0.9m over a 
100-year timeframe). 
 
The allowances for Coastal Processes at Ocean Beach for the 10, 50 and 100 year planning periods 
(S1 + S2 + S3), including the required factor of safety, are summarised in Table 1. 
 

Table 1 – Ocean Beach Allowances for Coastal Processes 
 

Planning Timeframe 10 year 50 year 100 year 

Coastal Processes 
Allowances (m) 

20 85 175 

 
Key issues for consideration in the risk management and adaptation phase of the CHRMAP for Ocean 
Beach include: 

 The design and present condition of the timber seawall and its capacity to provide longer-
term protection. This wall provides important protection to the old Denmark SLSC building. 

 Ocean Beach has a number of structures located relatively high on the seaward face of steep 
dunes. The risk of reduced foundation capacity for these structures following an erosion 
event, due to slope stability issues, requires consideration.  

 Beach access infrastructure is presently subject to ocean forces. Adaptation of these assets 
may be required in order to maintain a high level of public beach access. 

 Future Denmark SLSC development requires careful consideration of coastal processes. 

 The presence or otherwise of buried rock. 

 The interplay between Wilson Inlet and the beach. 
 

 
Figure 4: Ocean Beach during a storm in September 2016 and Peaceful Bay Beach Access Stairs 
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Figure 5: Historic Aerial Imagery for Ocean Beach 
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Peaceful Bay 
Peaceful Bay is a smaller settlement west of the Town of Denmark with a lower energy sandy beach. 
A small sheltered pocket beach provides a relatively calm swimming beach and beach launching for 
recreational vessels, while there is a longer eroding sandy beach to the north.  
 
The coastline north of the Peaceful Bay boat launching area, in Foul Bay, has eroded approximately 
15 m between 2002 and 2014, resulting in the retreat of sheds from a Fishermen’s lease area. If the 
current rate of erosion continues, the Shire is concerned about future threats to Peaceful Bay Road, 
which is an access route for the townsite.  
 

 
Figure 6: Sandy Beaches at Peaceful Bay (L) and Foul Bay to the North of the Boat Launching Area 
(R) During Reconnaissance Site Inspection (June 2016) 

 
Allowances for Coastal Processes 
The Shire provided site photos from historic storm erosion events. Whilst scarping is apparent in the 
swimming beach foredunes at Peaceful Bay following storms, higher and more persistent erosion 
scarps are apparent along the beach to the north of the boat ramp within Foul Bay. 
 
Cross Shore Erosion Modelling 
Cross-shore beach erosion modeling was undertaken using the USACE’s SBEACH 2D model and an 
adjusted July 2007 storm event as per Ocean Beach. At Peaceful Bay two typical beach profiles were 
generated, one at the main swimming beach for Peaceful Bay and one at the beach north of the boat 
launching area (Foul Bay). The modelled allowances for Acute Storm Erosion (S1) are larger at 
Peaceful Bay than Ocean Beach due to the high responsiveness of relatively sheltered beaches with 
lower lying dunes to rare high water level and high wave storm events. 
 
The historic shoreline movement trends have been assessed based on aerial imagery provided by the 
Shire from 2002, 2006, 2014 & 2016. The following was noted based on the assessment of 5 profiles: 

 The swimming beach in Peaceful Bay has been relatively stable since 2002 due to rock 
headlands providing a stable shoreline. 

 The vegetation line has eroded between 16 and 24 meters at Foul Bay, to the north of the 
boat launching area, since 2002. Erosion and/or removal of a number of structures is evident 
in the aerial photography. Whilst erosion is expected to be associated with storms, and 
there is capacity for the dunes to recover between events, a net erosion trend in the order 
of 1.4m/yr was observed. Progressive realignment of the shoreline and net loss of sediment 
may be occurring and requires consideration in the risk analysis phase.  

 
As at Ocean Beach, the allowance erosion due to future sea level rise (S3) at Peaceful Bay is based on 
the requirements of State Planning Policy 2.6 for a sandy coast of 90 meters (100 times the adopted 
sea level rise value of 0.9m over a 100-year timeframe). The policy also requires an additional safety 
factor of 20m for the 100-year planning period.  
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The allowances for Coastal Processes at Peaceful Bay for the 10, 50 and 100 year planning periods 
(S1 + S2 + S3), including the required factor of safety, are summarised in Table 2. 
 

Table 2 – Peaceful Bay - Allowances for Coastal Processes 
 

 Peaceful Bay Foul Bay 

Planning Period 10 year  50 year 100 year 10 year  50 year 100 year 

Coastal Processes Allowances 
(m) 

30 90 155 40 140 275 

 

Key issues at Peaceful Bay that will be considered in the CHRMAP include: 

 The nature of storm events that cause erosion at Peaceful Bay, and the capacity of these 
beaches to recover between erosive cycles.  

 Beach access infrastructure is presently subject to ocean forces, and the design and 
adaptation of these structures is required to maintain a high level of public beach access. 

 The observed erosion trend north of the boat ramp within Foul bay is significant and requires 
further consideration of potential causes and adaptation. 

 The potential implications in longer term planning periods for the Peaceful Bay Road, 
Caravan Park and coastal residents require consideration. 
 

 
Figure 7: Peaceful Bay – Erosion Near Fisherman’s Lease Area (Supplied by Shire) 

 

Where to from here? 
The coastal hazard assessment will be used for the identification and assessment of risks to coastal 
assets, and the consideration of sustainable adaptation options. The Shire of Denmark will be 
undertaking consultation with stakeholders and the wider community through the CHRMAP process. 
The study includes consultation though a stakeholder workshop and an online survey 
(www.surveymonkey.com/r/DenmarkCHRMAP). Hard copies of the survey will also be available from 
the Shire of Denmark offices. 
 
The results of the feedback and further analysis will feed into recommendations for the future 
management of the assets and coastline at Ocean Beach and Peaceful Bay. Ultimately, as part of the 
CHRMAP process, 10-year Concept Plans will be developed for the Ocean Beach and Peaceful Bay 
beach and foreshore. 
 

http://www.surveymonkey.com/r/DenmarkCHRMAP)
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Figure 8 Peaceful Bay Aerial Imagery 
 


