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Executive summary 
This report addresses recent coastal erosion experienced at Cobden Beach, Greymouth. The purpose 

of this report is to update the advice of the 2017 assessment about Cobden Beach and the Jellyman 

Park carpark, to provide advice to reduce the impact of a new seawall on the beach and local 

community, and outline long term issues for the Cobden area.  

The previous recommendation to relocate the Jellyman Park carpark to enable ongoing shoreline 

retreat was not enacted. Rather, the carpark was upgraded and rock protection along the seaward 

face strengthened. This has continued to cause interference to beach sediment transport processes 

and has worsened the downdrift erosion impacts to the north.  

Several storm events have affected Cobden Beach and the seaside infrastructure located there since 

the 2017 assessment. Most notably, in early 2018, the Jellyman Park carpark and the adjacent 

Cobden landfill were severely damaged by large waves during extra-tropical cyclone Fehi, which 

uncapped the dumpsite and eroded the fringe of the landfill resulting in a large amount of rubbish 

from the landfill being scattered over the beach. A large rock revetment seawall was subsequently 

built to protect the dumpsite.   

The new dumpsite revetment appears robust and well designed, however its construction and tie-in 

to the carpark has reinforced the poor location of the carpark and has increased the rate of shoreline 

erosion north of the dumpsite. The new revetment and upgraded carpark have contributed to 

drawdown of the beach (the beach elevation is lower), exacerbated downdrift (northerly) erosion, 

and have increased wave overwashing into the vegetated berm and increased vegetation die back. 

This has exacerbated the storm impacts over a 100 m stretch of the vegetated berm, closed Hill Quay 

and continues to compromise the integrity of the remaining vegetated berm from Bright St to Kettle 

St. Private properties, Jellyman Park and council assets will be exposed to overwashing flows if a 

large storm erodes the rest of the carpark embankment and temporary bund along Hill Quay. 

Managing this coastal risk to the Cobden community relies on creating a new vegetated berm to act 

as a “buffer” (i.e., a wider beach and backshore area) to accommodate the large fluctuations in 

shoreline position which Cobden Beach naturally experiences. This will not occur at Cobden without 

removal or realignment of the carpark embankment and its revetment (including what remains of Hill 

Quay). However, complete removal of the carpark embankment without some replacement would 

see Jellyman Park and adjacent residents unnecessarily exposed to wave overwashing hazards.  

The advice to manage this short-medium term erosion issue (5–30 year timeframe) is to create a new 

buffer for the beach by building replacement coastal defences well back from the beach face and 

replenishing the beach in front of the new defences. This buffer space allows the beach to absorb 

cycles of storm erosion and to rotate with changes to upstream sediment supply or wave refraction 

whilst the coastal defence remains as a “backstop” to restrict future erosion risk. 

The recommendations from this report are to (see also Figure 1-1): 

▪ Remove the failed rock revetment and embankment from the Jellyman Park carpark, 

remove the Domett Esplanade South road formation and the temporary gravel bund.  
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▪ Build rock revetments on a new alignment set back from the beach face between the 

Cobden Lagoon overflow outlet and the gravel barrier berm at the junction of Bright St 

and Domett Esplanade. The alignment should tie into the berm as it contains a buried 

rock revetment (constructed in 1969) which acts as a “backstop” protection for 750 m 

north towards Monro Street. Three realignment options for the revetment are 

provided in this report: 

1)  The inland alignment (nominally 50 m setback) would provide the best protection 

of these three options as it would accommodate largest fluctuations in shoreline 

position over a longer timeframe, but would be the most invasive to the Cobden 

community and impinge on Jellyman Park. 

2)  The central option (nominally 25 m setback) attempts to balance encroachment 

onto Jellyman Park and promote formation of a narrow beach buffer, but it will 

not be as successful over the medium term and would still see large storms erode 

the beach and any barrier that reforms. 

3)  The seaward option would ease the current erosion and drawdown processes by 

using what remains of the revetment and embankment in a narrow 

revetment/embankment along the edge of Jellyman Park (nominally 5 m setback). 

This is only a short-term (up to 10-years) measure and would not see a vegetated 

berm buffer develop and would be susceptible to storm damage and ongoing 

downdrift erosion effects.  

The new revetment should be of similar form to the new landfill revetment and 

gradually transition to a smaller and buried “backstop” revetment when set back from 

the beach face. Capital quarry costs may be offset by reclaiming materials from the 

collapsed revetments. 

▪ Replenish the beach in front of the realigned revetments (and where Hill Quay is 

removed) by filling any gaps/holes in the beach surface created by removing the failed 

revetment and embankments, and provide gravel to initially boost barrier formation in 

this location. Beach materials should be imported and not excavated from the beach 

immediately in-front of the site. Sources could include the beach face at Monro Road 

(where the beach is currently accreting), the wider beach at Point Elizabeth, or 

elsewhere. This replenishment should only be considered in conjunction with 

revetment realignment. 

▪ Investigate whether the buried 1969 rock revetment continues alongside Domett 

Esplanade South. If no rocks are present, this potential weak-spot in the backstop 

defences should be filled while construction machinery is on site.  

▪ Fill the gap in the vegetated berm at the Hill Quay entrance with a new berm 

constructed from imported beach gravels and replanted with salt-hardy vegetation 

(after constructing the buried backstop revetment).  

These realignment measures would increase the level of protection over the short to medium term 

whilst restoring the sediment supply to the vegetated barrier berm which currently provides most of 

the protection to the coastline north of Hill Quay. 



Coastal change at Cobden Beach, Greymouth  7 

 

Over a longer timeframe (i.e., 100 years), sea-level rise will escalate the hazard from the sea and the 

river/lagoon on the coastal structures and the communities behind them. These will require 

increased investment to rebuild and upgrade as the frequency or magnitude of wave impact 

increases with sea-level rise. Ultimately if sea-level rise trajectories over the latter part of this 

century are in the middle to upper range of current projections a continued protection strategy for 

existing infrastructure and some properties may not be a feasible or affordable pathway.   

 

Figure 1-1: Short to medium-term recommendations to manage coastal change at Cobden Beach.   [Image 
Source: Google Earth]. 
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1 Introduction and background 
Coastal erosion is an issue facing several communities on the West Coast. This report is one of 

several recent reports by NIWA assessing coastal issues for the West Coast Regional Council (WCRC).  

Cobden Beach is a popular recreational area with notable ecological habitats (home to the at-risk 

speckled skink, is a seal haul-out location and has a NZ Fur Seal rookery at the northern end of the 

beach). The beach has a long history of coastal change, primarily due to the effects of the 

engineering structures at the adjacent Grey River mouth.  

The previous report “Managing and adapting to coastal erosion at Cobden Beach” (Allis, 2017) 

identified that most of the beach (the northern 5 km) appears stable and wide, responding to the 

intermittent pulses of beach sediment arriving from updrift (the Grey River or bypassing from 

Blaketown Beach), but the southern 1 km was more susceptible to change. Specifically, a carpark 

between Jellyman Park and the beach was located too close to the active beach zone and was 

interfering with natural beach processes. 

There have been several storm events which have affected the beach and seaside infrastructure 

since the previous assessment. In early 2018, the carpark and the adjacent Cobden landfill were 

severely damaged by large waves as a result of extra-tropical cyclone Fehi, which uncapped the 

dumpsite and eroded the fringe of the landfill resulting in a large amount of rubbish from the landfill 

being scattered over the beach. A rock revetment seawall has since been built to protect the 

dumpsite.  The carpark and its access road (Hill Quay) were undermined by erosion and have been 

closed since this time. 

Advice is sought on the impact of the new seawall on the beach and to update the recommendations 

and long-term strategy of the previous assessment. The advice provided in this report is intended to 

support WCRC, the Cobden community and recreational users of the beach. 

This investigation and report has been funded with an Envirolink Small Advice Grant (ref No 2001: 

C01X1908) by the Ministry of Business, Innovation and Employment. 

Allis (2017) provides background information on the beach composition, historic aerial photos, 

shoreline position measurements, and the regional and local sediment supply regime. 
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2 Observations  
The investigation included a site visit to Cobden by Dr Michael Allis on the 5th of March 2020 with on-

site discussions with WCRC Area Engineer Paulette Birchfield. Cobden Beach was inspected at 

multiple locations between the river mouth (Figure 2-1) and the Point Elizabeth carpark. The focus of 

the site inspection were the new seawall and any changes to the beach at the southern end of the 

beach.  

Notes from the site visit are annotated on an aerial photograph in Figure 2-1. Additional site 

photographs are included in Appendix A. 
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Figure 2-1: Overview of site inspection observations at southern Cobden Beach.   [Aerial photograph date 12-06-2019, Observations dated 05-03-2020]. 
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2.1 Revetment structures 

The new revetment seawall which protects the landfill is a large structure (500 m long) positioned on 

the upper beach face. The curvature of the new revetment is gentle and follows the pre-existing 

shoreline planshape, tying into the repaired Grey River training wall and the former Jellyman Park 

coastal carpark (Figure 2-1). The new revetment appears to be well constructed, has rock sizes of 

0.5–1.5 m, a fore slope of 1:3 (steeper at tie-ins), a 2–3 m wide crest with the crest 2–4 m above 

beach level. The revetment construction included geotextile underlayer and a toe embedded below 

the beach surface (pers. comm. P. Birchfield, WCRC). An access track separates the grassed landfill 

area from the revetment crest and the landfill surface and new carpark is a popular freedom camping 

and lookout spot (see Figure A-5). A new beach surface has accumulated within the curve of the new 

revetment and has trapped large volumes of driftwood debris (see Figure A-5). 

The beach elevation in front of the carpark has reduced by at least 2–3 m for a stretch of about 

250 m from the lagoon outlet north. The rock revetment protecting the former carpark was not 

robustly constructed and has been severely undermined with the erosion leaving curved 10 m deep 

scallops into the carpark surface (Figure 2-2). The slope of the remaining carpark revetment is steep 

at 1:2 or steeper with rocks being undermined and slumping into the sea. The minimum width of the 

carpark is now only 10 m with an unstable collapsing coastal edge. As erosion of the carpark 

continues it will only take another large storm or sequence of storms to break through the remaining 

10 m of carpark embankment, exposing Jellyman Park to overwashing waves (Figure 2-3). The park 

has elevations of only 3.2–3.5 m (WCRC LiDAR map, see Appendix B) which is about the same level as 

the upper beach face and would experience considerable inundation during an overwashing event 

without an embankment or berm between the beach and the park. 
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Figure 2-2: Erosion and undermining of carpark in 2020 and the same view in 2016 (inset) The elevation of 
the beach reduced by 2-3 m [Dates: 05-03-2020, 21-11-2016 (inset). Credit: M. Allis, M. Hicks (inset)]. 

 

Figure 2-3: Eroded carpark and revetment between Cobden Beach and Jellyman Park.   Date: 05-03-2020 
[Credit: M. Allis (NIWA)]. 

Nov-2016 
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Reviewing  site photos from 2016 and 2020 shows that the previous advice to remove/relocate the 

carpark had not been taken up, with the carpark being upgraded (before Fehi damage) with new tar 

sealing, a concrete footpath and kerb added (see Figure A-1) and the existing car-park revetment also 

upgraded (Figure 2-2). The highly exposed location of the car park is the primary factor contributing 

to the damage it is experiencing due to shoreline change.  

The influence of the car park on local coastal processes has also led to recession of the beach north 

of the carpark, with a 10–15 m wide vegetated berm lost and the carpark access road (Hill Quay) now 

closed (see Figure 2-1). The former access road has now been blocked with a gravel bund to limit 

wave overwashing onto Domett Esplanade and the nearby properties.  

The vegetated berm between Bright St and Ward St (Figure 2-1) has also eroded with the more wave 

overwashing events depositing driftwood 5–10 m into the vegetated area (See Figure A-3). The 

vegetated berm in this area is now only 20-30 m wide with vegetation now dying back over this 

200 m stretch. 

2.2 Widening beach 

A 500 m stretch of the beach north of Munro Road (approx. Monro Road to Lake Ryan) appears to 

have benefited from the shoreline retreat at the carpark. Here, the beach width has increased, with a 

new 3–5 m wide berm developing on the beach face since 2016 (Figure 2-4) and there are now 5 or 

more berms across the back beach (see schematic Figure 2-1). On a simple mass balance basis, the 

beach material eroded from the carpark and landfill section of the beach has slowly been 

transported north along via littoral transport with the prevailing wind/wave current direction. This 

pulse of sediment arose from storm-driven erosion at the carpark, and is a short term “bulge” of 

gravel which will migrate north up the beach. At March 2020 this built has built out along 

approximately 500 m of foreshore and centred approximately 800 m north of the carpark. 
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Figure 2-4: Multiple beach berms at widening beach north of Monro Road.   Date: 05-03-2020 [Credit: M. 
Allis (NIWA)]. 

2.3 Historic rock wall 

An old and partially buried line of rocks as coastal defence was noticed in the 2016 site inspection at 

Monro Road (page 12 of Allis 2017). Follow up investigation by WCRC was undertaken to find out the 

size and extent of the historic protection works. 

Figure 2-5 illustrates the rock revetment during construction in 1969 indicating the structure was 

substantial and appears to be situated landward of the present beach and at higher elevations. 

Newspapers records quote construction plans as “we will dig down 6 ft for the toe rocks, which will 

be the biggest… and the wall will be 10 ft tall in places”1. The beach in front of this revetment has 

recovered since 1970 and has now accumulated a 30 m wide back beach with multiple berms (Figure 

2-4). The vegetation and lichen growth also indicate that these gravels have not been re-worked by 

wave action for over 30 years (Allis 2017). The accumulation since the 1970s may be related to a 

general anticlockwise rotation in beach planshape with the Cobden end retreating and the Pt 

Elizabeth end accreting as the beach responded to decadal changes in sediment inputs (i.e., 

Blaketown gravel extraction) and different wave refraction patterns associated with the bars at the 

mouth of the Grey River (see Allis 2017 for further background).  

 
1 Greymouth Star, July 3rd 1969 
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Figure 2-5: 1969 photograph of Cobden rock wall under construction. View south towards Greymouth. No. 
90 Domett Esplanade indicated with arrow. [Source: pers. comm. Paulette Birchfield]. 

 

The present-day extent of the historic revetment was inspected in March 2020. Much of the rock has 

been buried by the accreting gravel barrier and covered with vegetation, but rocks are visible in most 

locations (see Figure A-4). The line of rocks appears to follow the 1943 erosion extent line alongside 

Domett Esplanade and extend 150 m along North Beach Road from Monro Street (WCRC Cobden 

Erosion and Inundation Investigation, dated 17 October 2019). Exposed rocks are not visible in all 

locations, particularly at the Kettle Street junction and south of the Bright Street junction. 

At present the vegetated gravel berms seaward of the 1969 rock revetment provides an effective 

level of protection to the road and property along Domett Esplanade. The revetment also provides a 

level of backstop protection should changes in the wave climate result in the sediment within these 

berms being redistributed along adjacent sections of coast. However, should the protection from the 

berm be lost, the 1969 revetment should not be considered a primary defence or long-term solution 

to protecting the Domett Esplanade. The quality of the rock, revetment construction (steep, no 

geotextile underlayer) cannot be guaranteed to survive a storm event if directly exposed to waves.   

Kettle Street 
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3 Interpretation and advice 
The carpark has always been located too far seaward onto Cobden Beach to accommodate shoreline 

change and to avoid interference with sediment transport processes on the beach. However, prior to 

the Fehi storm damage, its relatively small scale and lack of large storms since its construction led to 

“manageable” impacts north of the carpark.  

The construction of the dumpsite revetment and its tie-in to the poorly positioned carpark has 

reinforced the exposed position of the carpark and exacerbated the interference to beach processes. 

The new revetment and upgrades of the carpark have contributed to drawdown of the beach 

elevation along this section of shoreline and exacerbated downdrift (northerly) erosion, wave 

overwashing and vegetation die back to the north. This has exacerbated the storm impacts over a 

100 m stretch of the vegetated berm, closed Hill Quay and continues to compromise the integrity of 

the remaining vegetated berm from Bright St to Kettle St. This downdrift erosion and dieback will 

likely continue unless the carpark is removed. 

If erosion does continue to the north of the carpark, there are private properties that will be at 

increasing risk if the remaining carpark or temporary bund along Hill Quay is lost. These are the four 

properties behind of Domett Esplanade South, however they are still on the landward side of the 

Grey District Council assets (Figure 3-1).  

3.1 Short-medium term advice 

Managing coastal risk to the Cobden community over the short-medium (5–30 year) timeframe relies 

on creating a sufficient backshore buffer to accommodate the large fluctuations in shoreline position 

which Cobden Beach experiences. This will not occur at Cobden without removal or realignment of 

the carpark embankment and its revetment (including what remains of Hill Quay). This is no great 

loss as the coastal carpark is now redundant with the new landfill carpark better serviced for 

freedom campers and sightseeing (e.g., Figure A-2) and Hill Quay is already closed. 

However, complete removal of the embankment would see the park and adjacent residents 

unnecessarily exposed to wave overwashing hazards because embankment is the only barrier 

separating the sea from the low-lying Jellyman Park and adjacent houses (see LiDAR elevations Figure 

A-2). This risk can be managed by creating a new buffer for the beach by building any replacement 

coastal defences well back from the beach face. This allows the beach to absorb cycles of storm 

erosion and to rotate with changes to upstream sediment supply/wave refraction whilst the coastal 

defence remains as a “backstop” to restrict future erosion risk. 

Figure 3-1 illustrates options for this, which include: 

▪ Realignment of the rock revetments from the Cobden Lagoon overflow outlet to tie 

into the gravel barrier berm (containing the buried 1969 rock revetment) at the 

junction of Bright St and Domett Esplanade.  

1) The inland alignment (nominally 50 m setback) would provide the best protection 

of these options as it would accommodate largest fluctuations in shoreline 

position, but be the most invasive to the Cobden community (partial loss of 

Jellyman Park). 
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2)  The central option (nominally 25 m setback) attempts to balance encroachment 

onto Jellyman Park and promote formation of a narrow beach buffer, but it will 

not be as successful over the medium term and would see large storms erode the 

beach. 

3) The seaward option would ease the current erosion and drawdown processes by 

using what remains of the revetment and embankment in a narrow 

revetment/embankment along the edge of Jellyman Park (nominally 5 m setback). 

This is only a short-term measure and would not see a vegetated berm buffer 

develop and would be susceptible to storm damage and ongoing downdrift 

erosion effects. 

New revetments should be of similar form to the new landfill revetment (1:3 slope, 3 

m wide crest, deep toe embedment, geotextile underlayer) and gradually transition to 

a smaller and buried “backstop” revetment when set back from the beach face. 

 

Figure 3-1: Short to medium-term options to manage coastal change at Cobden Beach.   [Image Source: 
Google Earth]. 

All options also include: 

▪ Excavating the Hill Quay road formation and replacing it with imported beach gravels 

(i.e., not excavated from the beach immediately in-front of the site). 

▪ Plugging the 25 m gap in the vegetated berm and buried rock revetment where Hill 

Quay currently adjoins Domett Esplanade (see Figure A-6). A new buried backstop rock 

revetment should tie into the buried 1969 rocks on either side of Hill Quay, with a new 

berm constructed from imported beach gravels also tied into the adjacent berms, and 

replanted with salt-hardy vegetation. 
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▪ Replenish the beach in front of the carpark and Hill Quay by depositing beach materials 

in front of the realigned revetments. This is to fill any gaps/holes in the beach surface 

created by removing the failed revetment and embankments, and provide gravel to 

initially boost berm formation in this location. Beach materials could be sourced from 

either Monro Road (where the beach currently accreting), or the wider beach at Point 

Elizabeth, or elsewhere. This replenishment should only be considered in conjunction 

with revetment realignment. 

Any known gaps in the 1969 backstop revetment should also be patched while construction 

machinery is on site. There is a substantial volume of rock that could be reclaimed from the collapsed 

revetment to offset capital quarry costs. 

3.2 Longer-term advice 

The general response of gravel barrier beaches to a sea level rise over a long-term (50–100 years) 

timeframe is to rollover and retreat inland, sometimes with catastrophic breakdown of the barrier 

before a new one forms (Figure 3-2, panel 2a and 2b). In the long term, the Cobden beach gravel 

barrier would seek to roll back inland and would affect assets and residents in its path (as has 

happened in the last 10-20 years at Rapahoe). This will also see loss of the gravel beach in front of 

the landfill and increased wave attack on the Cobden landfill revetment, consequentially there will 

be an ever-increasing investment cost to maintain the rock revetment and prevent loss of rubbish 

from the site. 

Low-lying areas of Cobden away from the beach front but close to the lagoon and river are also likely 

to experienced higher groundwater levels and increased flooding as a result of higher sea levels 

(Figure 3-2, panel 4). This would manifest as direct inundation of low-lying coastal margins fringing 

the lagoon and tributary creeks and backed-up stormwater systems (see LiDAR elevation maps 

Appendix B).  

 

 

 

Figure 3-2: Generalised impacts of sea-level rise on different types of coastal morphology.   [Adapted from 
MfE (2017)]. 
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Long-term sea-level rise will escalate the coastal hazard impacts from the sea and the river/lagoon on 

the coastal infrastructure and the communities behind them. These will require increased 

investment to rebuild and upgrade over this time as the frequency or magnitude of wave impact 

increases with sea-level rise. Ultimately if sea-level rise trajectories over the latter part of this 

century are in the middle to upper range of current projections a continued protection strategy for 

existing infrastructure and some properties may not be a feasible or affordable pathway.   
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Appendix A Supplementary site photographs 

   

Figure A-1: Collapse of upgraded carpark features at Cobden Beach. View to south (left) and to north 
(right).   Arrow (right) shows collapsed concrete footpath and kerb from left photo. Man and dog for scale 
(right). Date: 05-03-2020. [Credit: M. Allis (NIWA). 

 

 

Figure A-2: View from former carpark along landfill and new revetment towards river mouth.  Date: 05-03-
2020 [Credit: M. Allis (NIWA)]. 

Collapsed 
footpath 
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Figure A-3: Wave-deposited driftwood within vegetated berm and vegetation die back north of carpark.   
Date: 05-03-2020 [Credit: M. Allis (NIWA)]. 

 

 

Figure A-4: Rocks from 1969 protection works within vegetated berm at Ward St.  Date: 05-03-2020 [Credit: 
M. Allis (NIWA)]. 
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Figure A-5: Accumulating beach and driftwood debris in front of the new dumpsite revetment.   An access 
track separates the revetment from the grassy dumpsite area (at right). Date: 05-03-2020 [Credit: M. Allis 
(NIWA)]. 

 

Figure A-6: Access to Hill Quay from Domett Esplanade, now closed to vehicles with a temporary gravel 
berm built on the former road surface. The roadway is a low-lying gap in the natural vegetated berm (just 
visible at right) and the buried 1969 revetment. [Credit: M. Allis (NIWA)]. 
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Appendix B Cobden ground elevations 

 

Figure B-1: Ground elevations of Cobden.   Elevations in metres above LVD-37 [Credit: WCRC]. 

 


