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Executive summary 

CentrePort Ltd (CentrePort) is investigating the deepening of the Wellington Harbour entrance 
shipping channel and the approach to, and berth at, the Thorndon Container Wharf (together called 
άǘƘŜ tǊƻƧŜŎǘέύΦ  ¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ tǊƻƧŜŎǘ ƛǎ ǘƻ ŜƴŀōƭŜ ƭŀǊƎŜǊ ǎƘƛǇǎ ǘƻ ŀŎŎŜǎǎ /ŜƴǘǊŜtƻǊǘΣ ǘƘŜǊŜōȅ 
ƳŀƛƴǘŀƛƴƛƴƎ /ŜƴǘǊŜtƻǊǘΩǎ ŜȄƛǎǘƛƴƎ ŎƻƴǘŀƛƴŜǊ ǎŜǊǾƛŎŜ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŦƻǊ ƛǘǎ ŦǳǘǳǊŜ ƎǊƻǿǘƘΦ 

While historic photographs suggest that the beaches in this area are relatively stable, they are 
subject to fluctuations in beach levels as a result of persistent winds and waves from either the 
north or south and due to storm events.  They are also likely to be affected by ongoing sea level rise 
effects. 

Based on navigation modelling and channel optimization studies, the proposed entrance channel 
depth required for the design vessel varies from 16.5 to 17.2 m below Chart Datum.  The 
hydrodynamic modelling carried out by MSL identified that there is an increase in wave energy along 
the western shorelines to the entrance of Wellington Harbour as a result of increased wave 
refraction resulting from the dredged channel.  These changes have the potential to increase 
alongshore drift and change patterns of accretion and erosion. 

This report has assessed the effect of the changes in wave height and direction on coastal processes 
to identify the significance of these changes on the physical beach systems along the western shores 
of the harbour entrance, including Breaker Bay, Seatoun and Worser Bay, Scorching Bay, Mahanga 
Bay and Kau Bay, with the primary focus along the area between Seatoun and Worser Bay as these 
areas had the greatest increase in wave energy based on the modelling carried out by MSL.  The 
assessment was done using nearshore wave climate information provided by MSL for the existing 
situation and the post dredged channel situation.  The differences in shoreline evolution were 
compared by using the numerical model UNIBEST. 

The existing environment is prone to coastal erosion processes, particularly during significant 
onshore storm events, both from the north and the south.  Coastal protection works in the form of 
seawalls and revetments are evident along much of the existing coastline. 

Based on the wave height and wave direction information no change to the existing coastal 
processes operating at Breaker Bay, Kau Bay and Mahanga Bay is expected as a result of the 
proposed dredging. 

The results of the analysis show that there will be no effects on the existing coastal process trends at 
Scorching Bay as the modelled changes in the annual wave climate are small.  There may be larger 
waves (up to 0.1m) during extreme events and this may result in slightly increased frequency of 
wave run-up during significant onshore storm events at high tides.  The increase in run-up levels 
(0.06m) are likely only to affect a small area of the grass reserve above the beach which is already 
likely to be within, or just adjacent to, the area affected by changes in beach elevation and storm 
effects.  Therefore the overall effect on Scorching Bay will be low. 

At Worser Bay there is likely to be a slight rotation of the beach with a slight accretion at the 
northern end of the bay from sand transported from the southern end.  While these changes are in 
the same order of magnitude as existing beach fluctuations there might be slightly greater exposure 
of the southern backshore area to erosion following the channel deepening as a result of the slight 
beach rotation.  This may increase beach levels and reduce erosion effects at the northern end of 
the bay and expose the protection works present along the road reserve edge at the southern end of 
the bay.  Overall, the effect on Worser Bay will be low. 

Along Seatoun Beach the increase in wave height from the easterly and southerly sectors is unlikely 
to influence extreme storm effects of run-up and overtopping.  Due to the larger wave energy from 
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the south and south-east there could be a slight redistribution of sediment, with areas of accretion 
and erosion varying slightly from the present day situation changing the areas where the seawall is 
exposed.  However, it is unlikely that there will be any net loss of sediment from the beach, but 
there will be some re-distribution of sediment along this coastal cell. 

At the southern end there is an existing seawall that extends behind the existing beach, indicating 
that this area has experienced erosion back to the seawall in the past.  To the north of this seawall 
there is ad-hoc debris placed along the shoreline, extending northwards some 35 m, indicating 
erosion has periodically occurred at this location too. It is possible that this area may experience 
more frequent erosion as a result of increased wave energy resulting from the channel deepening.  
Adaptive management techniques comprising of regular monitoring and extending the seawall when 
the beach lowers would prevent ongoing land erosion is recommended.  We recommend this area 
be regularly inspected during and after the dredge operation (say quarterly with photographic 
monitoring).  If erosion exposes the existing rock debris along the shoreline to the north of the 
existing rock revetment we recommend that the existing rock revetment detail be extended 35 m 
with the same rock sizing, profile, crest height and toe depth to prevent the likelihood of landward 
erosion as a result of potential changes in wave energy resulting from the dredged channel.   

Over the remaining shoreline the slight increases in wave energy may result in a change from the 
existing situation, but the changes will be short term while the shoreline adjusts to the modified 
wave climate and then will vary naturally around this slightly new regime.  The accretion in the 
vicinity of Seatoun Wharf is only expected to result in increases in beach level of around 0.1 m and is 
not anticipated to affect the usability of the structure.  Overall, the effect on Seatoun Beach will be 
low. 
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1 Purpose 

1.1 Background 

As an international port, CentrePort, situated in Wellington Harbour, is critical to the economy of 
central New Zealand (a region that includes the lower half of the North Island and the top of the 
South Island and that contributes 27% of national GDP).  It is important this region maintains strong 
international connections to ensure it remains competitive and can grow. 

While Wellington Harbour is a naturally deep water harbour, the current harbour entrance shipping 
channel, berth and berth approach depths restrict ships with draughts over 11.6m.  The overall 
Project Aim is to enable CentrePort to deepen the shipping channel in the Wellington harbour and 
ōŜǊǘƘ ŀǘΣ ǘƘŜ ¢ƘƻǊƴŘƻƴ /ƻƴǘŀƛƴŜǊ ²ƘŀǊŦ όǘƻƎŜǘƘŜǊ ŎŀƭƭŜŘ άǘƘŜ tǊƻƧŜŎǘέύ ƛƴ ƻǊŘŜǊ ǘƻ ƳŜŜǘ ǘƘŜ ƭƻƴƎ 
term needs of its customers. 

The purpose of the Project is to enable larger ships to access CentrePort, thereby maintaining 
/ŜƴǘǊŜtƻǊǘΩǎ ŜȄƛǎǘƛƴƎ ŎƻƴǘŀƛƴŜǊ ǎŜǊǾƛŎŜ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŦƻǊ ƛǘǎ ŦǳǘǳǊŜ ƎǊƻǿǘƘΦ  DƭƻōŀƭƭȅΣ ŎƻƴǘŀƛƴŜǊ ǎƘƛǇǎ 
are increasing in size and most major New Zealand ports are preparing for their potential arrival. 
Based on navigation modelling and channel optimization studies, the proposed entrance channel 
depth required for the 14.5 m laden draft design vessel varies from 16.5 m to 17.2 m below Chart 
Datum based on a sloped channel descending to the south.  However a staged approach to the 
channel deepening is being sought due to the uncertainty of timing when the maximum drafts will 
be required. 

CentrePort commissioned MetOcean Solutions Ltd (MSL) to complete detailed studies of the 
oceanographic and sediment processes operating in this area to support and inform the Project.  
These studies included modelling the existing hydrodynamic (tide and wave) and sediment processes 
operating within the entrance to the harbour and within the harbour itself, evaluating the changes 
to these processes as a result of the Project. 

Based on navigation modelling and channel optimization studies, the proposed entrance channel 
depth required for the design vessel varies from 16.5 m to 17.2 m below Chart Datum.  The 
hydrodynamic modelling carried out by MSL identified that there is an increase in wave energy along 
the western shorelines to the entrance of Wellington Harbour as a result of increased wave 
refraction resulting from the dredged channel.  These changes have the potential to increase 
alongshore drift and change patterns of accretion and erosion. 

The purpose of this report is to assess the effect of the changes in wave height and direction on 
coastal processes to identify the significance of these changes on the physical beach systems along 
the western shores of the harbour entrance, including Breaker Bay, Seatoun and Worser Bay, 
Scorching Bay, Mahanga Bay and Kau Bay, with the primary focus along the area between Seatoun 
and Worser Bay as these areas had the greatest increase in wave energy based on the modelling 
carried out by MSL (2015). 

1.2 Methodology 

Tonkin + Taylor (T+T) calculated the alongshore drift using nearshore wave climate information 
provided by MSL for the existing situation and the post dredged channel situation and compared the 
differences in shoreline evolution using the numerical model UNIBEST. 
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Figure 1-1 Extract of LINZ Chart 4634 from Point Dorset to the south and Point Gordon to the north showing 
beaches and embayments from Breaker Bay to Kau Bay 
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2 Setting 

Breaker Bay, Seatoun, Worser Bay, Scorching Bay, Mahanga Bay and Kau Bay are situated on the 
eastern edge of the Miramar Peninsula that extends along the entrance to Wellington Harbour (refer 
Figure 1-1).  The coastline varies from rocky shore to sandy beaches and the coast road separates 
the coastal edge from the landward areas.  

Breaker Bay is a 300 m long south facing coarse sand gravel beach at the entrance to the harbour.  It 
is bounded by Point Dorset to the east and Beacon Hill to the west. 

Seatoun Beach is orientated towards the northeast.  A gravel bulge is present induced by a reef 
located northeast of Seatoun Beach.  The shoreline north of the reef has a shore normal of 
approximately 35° and south of the reef approximately 105° with respect to the North.  The 
backshore of the central part of the beach (the salient) comprises of vegetated dunes.  North and 
south of the salient a riprap revetment backs up the beach to manage erosion processes that occur 
during significant storm events.  The beach itself consists of medium to fine gravels.  Dunes once 
covered the entire seaward side of the road, but by the 1950s they had been levelled and grassed. 

Worser Bay Beach is a 300 m long sandy inner-harbour beach exposed to the south-east.  The 
backshore area includes areas of reclamation and erosion protection works are evident at the 
northern and southern ends of the beach where coastal processes erode the backshore areas behind 
the beach during large storm events. 

Scorching Bay Beach is 200 m long pocket beach.  It is popular sandy beach with a large grassed area 
behind the beach bounded by rocky headlands. The beach faces the south east and depth contours 
deepen quickly off the beach.  It is open to the south-east and exposed to the southerly swells 
entering the harbour, but is sheltered from the northerly wind due to the large rocky headland 
between Scorching Bay and Mahanga Bay. 

Mahanga Bay has two small pocket beach areas, a north east facing beach at the southern part of 
the bay and an east facing beach at the northern end.  The beaches are confined by rocky headlands 
and the foreshore slopes deeply to deep water.  Kau Bay is situated between Point Halswell and Kau 
Point at the northern end of Miramar Peninsula is similar, with north facing pocket beaches at the 
southern end of the bay.  Both beaches overlie a greywacke basement and comprise medium to 
coarse sands from the subtidal sediment system. 

2.1 Breaker Bay 

A comparison of a historic photograph from 1929 and recent imagery from Google Earth (Figure 2-1 
and Figure 2-2, respectively) show the headland controls and a beach system.  There appears to be a 
greater quantity of sand on Breaker Bay in the 2015 image as evident by the larger amount of dry 
sand in the foreground. 
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Figure 2-1 Breaker Bay, circa 1929 (Source: National Library) 

 

Figure 2-2 Breaker Bay circa 2015 (Source: Google Earth) 

2.2 Seatoun 

Historic photographs (refer Figure 2-3 and Figure 2-4) show the southern and central parts of 
Seatoun Beach have fluctuated with periods of erosion and accretion. 
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Figure 2-3 Gravel salient at the southern end of Seatoun Beach with Steeple Rock in the background, 29 
October 1945 (Source: Evening Post Archives) 

 

Figure 2-4 Central and southern end of Seatoun Beach, 1916 (source: National Archive) 

Figure 2-5 shows a photograph at the northern end of Seatoun Beach from early last century and 
Figure 2-6 shows a view from Google Earth at a similar projection.  It is evident from the historic 
photograph that the road along the coastal edge had not yet been developed and was more of a 
track.  Both figures show a slight accumulation of sediment in the northern corner of the Bay 
between the wharf and rock headland and an erosion scarp running along the majority of the beach 
similar to that shown on Figure 2-4. 


















































































