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Disclaimer: 
 
ƒ Any 'Draft' issue of this report, and any information contained therein, may be subject to updates and clarifications 

on the basis of any review comments before 'Final' issue.  All content should therefore be considered provisional, 
and should not be disclosed to third parties without seeking prior clarification from ABP Marine Environmental 
Research Ltd ("ABPmer") of the suitability of the information for the intended disclosure and should not be relied 
upon by the addressee or any other person. 

 
ƒ Unless previously agreed between the addressee and ABPmer, in writing, the 'Final' issue of this report can be 

relied on by the addressee only.  ABPmer accepts no liability for the use by or reliance on this report or any of the 
results or methods presented in this report by any party that is not the addressee of the report.  In the event the 
addressee discloses the report to any third party, the addressee shall make such third party aware that ABPmer 
shall not be liable to such third party in relation to the contents of the report and shall indemnify ABPmer in the 
event that ABPmer suffers any loss or damage as a result of the addressee failing to make such third party so 
aware. 

 
ƒ Sections of this report rely on data supplied by or drawn from third party sources.  Unless previously agreed 

between the addressee and ABPmer, in writing, ABPmer accepts no liability for loss or damage suffered by the 
addressee or any third party as a result of any reliance on third party data contained in the report or on any 
conclusions drawn by ABPmer which are based on such third party data. 
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Executive Summary 
 
A sedimentation review has been undertaken to provide the best available information to help inform 
Cowes Harbour Commission’s (CHC) decision on how to proceed with the next phase of the Outer 
Harbour Project.  The review has re-examined the evidence used to support the original Environmental 
Impact Assessment, as well as more recent evidence that has become available since the original 
studies.   
 
The review suggests there is insufficient hard evidence to indicate that the breakwater is the primary 
reason for any apparent local increase or change in patterns of siltation.   
 
The review identifies a number of plausible changes and variability in environmental conditions (both 
natural and manmade) acting at regional and local scales which are likely to have a contributing 
influence on local sedimentation. 
 
The review has determined that: 
 
ƒ Contemporary harbour surveys over the last 12 years (2003 to 2015) reveal local areas which 

have a consistent trend of net erosion and local areas with a consistent trend of net accretion, 
as well as other local areas with a more variable behaviour.  This evidence illustrates the 
dynamic behaviour of the Outer Harbour which is continually experiencing adjustments, a 
behaviour that pre-dates the construction of the Outer Breakwater and one that is also likely to 
continue into the future.  

 
ƒ The gravel core of the new breakwater is not a likely source of new material which could 

explain increased siltation, and rock armouring will only further reduce this likelihood. 
 

ƒ There are likely to be local and short term changes in the estuary dynamics caused by any new 
development which lead to some local re-balancing of the siltation patterns, but these changes 
are likely to stabilise in time, particular where there are areas of increased erosion levelling out. 

 
- By way of an example, a similar pattern of rapid adjustment would have occurred with 

the construction of the Shrape Breakwater in 1937, with local erosion (scouring) 
around the end of the breakwater stabilising as the local bed moved towards a new 
equilibrium profile.  A pattern of local scour remains evident in the bed level surveys 
but with minor recent changes, indicating an equilibrium profile at this location. 

 
- The pending phase of construction works are also likely to result in short-term local 

disturbance and increases in sedimentation rates due to the physical disruption caused 
by the contractor activities. This level of disturbance should be expected but monitoring 
could be implemented during this activity to record suspended sediment concentrations 
and to help quantify this effect and help mitigate against possible claims. 

 
ƒ There are likely to be regional and longer lasting trends in suspended sediment concentrations 

across the Solent linked with changes in the tidal regime.  These patterns are revealed in 
remote sensing data in the wider region (noting they are not able to be fully resolved within the 
Solent) with clear seasonal trends which also show heightened levels in the recent period.   
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- Outside of Cowes Harbour, and within the Solent, there is some evidence of lowering 

in bed levels which is interpreted as being related to a present period of more frequent 
stronger tides, a product of the zenith in the lunar nodal cycle.  These levels may 
readjust as the lunar nodal cycle moves to a lower level. 

 
- On The Shrape Mud, there is some evidence that the low water drying line has 

translated inshore in the recent period. This process will result in local bed lowering 
and may be providing a local source of sediments that is being carried into Cowes 
Harbour via a (visible) sediment plume which is confined around the end of The 
Shrape Breakwater.  It is noted that this feature has also been visible in previous 
periods prior to the construction of the breakwater core; however, concentrations and 
rates of sediment supply may have historically varied in response to a range of factors.  
This may be considered as a function of local wave action across an area of the 
intertidal being reached more often during the zenith of the lunar nodal cycle. 
Alternatively, sea level rise is likely to lead to a similar outcome in due course.  The 
area is likely to be a finite source of fine sediments noting also the material types on 
the upper foreshore are typically sandy. 
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1. Introduction 
 
A review of sedimentation in Cowes Outer Harbour has been prepared to help Cowes Harbour 
Commission (CHC) make an informed decision about the next phase of development for the 
Outer Harbour Breakwater.  
 
At the time of preparing this document, the construction of the Cowes Outer Breakwater is 
partially completed with further works planned to be undertaken during the summer of 2015. 
The next stage of these further works is the placing of the rock armour on the profiled gravel 
mound.  
 
The review of sedimentation builds on previous work and draws on further and more recent 
data to help explain current siltation concerns that are being expressed since the (partial) 
construction of the Cowes Outer Harbour Breakwater. 
 

1.1 Statement of Concern 
 
Various marina operators have indicated that they have seen locally higher rates of siltation 
since the construction of the breakwater.  These marinas are located in West Cowes where 
there is a greater number of yachting berths, compared to East Cowes. 
 
Siltation within marinas along West Cowes is a known and existing issue which has occurred in 
the past and is likely to continue into the future, irrespective of any new breakwater.  Material 
that accumulates in areas where water depths are controlled for navigation (e.g. marinas and 
navigation channels) is normally removed by maintenance dredging, with the excess material 
being taken away to a remote spoil site, such as the Nab. On occasions, bed levelling is used 
instead to redistribute material locally, without removing the sediment from the area. The 
material is moved to nearby areas such as into deeper parts of the same marina or into the 
main fairway, potentially allowing the stronger ebb flows to carry some or all of the material 
away and out of the estuary. On some occasions additional deepening is required to facilitate 
development or expansion of harbour facilities and services (i.e. capital dredging) and the 
excess material is taken away to a remote spoil site, such as Nab. Deepening by bed levelling 
or dredging is likely to increase the tendency for affected locations to act as sediment sinks. 
This process may continue until a return to the local dynamic equilibrium is reached, or more 
bed levelling or dredging is undertaken.   
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2. Background 
 
As part of the Environmental Impact Assessment (EIA), the likely effects of the scheme on 
harbour flows and sedimentation were studied using appropriate modelling tools.  These tools 
were developed from the best available information at the time and were shown to be 
consistent to a set of local observations from 2005.  The modelling work (“original model”) was 
also subject to independent review on behalf of Natural England.  The Environmental 
Statement supported the consent by the relevant authorities for the project to proceed. 
 
Following the start of the construction of the breakwater in 2014, concerns were raised by 
Cowes Harbour Commission (CHC) in relation to apparent differences between the 2014 
observed and 2005 modelled post-construction flows.  Specifically, the tidal flow speeds 
through the new eastern entrance were reported to be higher than anticipated, with a resulting 
increase in the cross harbour flow, for the period from 3 hours to one hour before high water.  
 
Also in the period since the construction of the gravel mound, some concerns have been raised 
by a number of harbour users regarding increased levels of siltation occurring within the 
harbour. 

 
CHC wish to check the basis on which to proceed with the planned consented works program 
and before work re-commences in the near future. A “new model” is currently being developed 
which will be used to study Cowes Harbour in greater detail. However, the new model will not 
be completed in time to support this immediate decision.  In light of this, the original model, 
which previously represented 2005 flow conditions, has also been reconfigured to simulate 
more recently observed 2014 flow conditions.  This version of the original model has then been 
used to examine the potential changes that are now expected due to the planned works and to 
help consider if any variation in these works can moderate the tidal flow conditions. 
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3. Tidal Regime 
 
A detailed review of the changes in the local tidal regime is reported in ABPmer (2015), with 
details pertinent to the Sedimentation Review summarised here. 
  
Cowes Harbour is located on the north coast of the Isle of Wight, in the central Solent, at a 
point where tidal influences from the eastern and western Solent interact. The Solent, as a 
whole, is a complex area for tides with tidal features such as the ‘Young Flood Stand’ and 
double high waters associated with spring tidal ranges. During neap tides, water levels vary in 
time with a comparatively symmetrical, near sinusoidal pattern. During relatively larger (spring) 
tides, the tidal regime is flood tide dominant (in time), with the combined flood tide and double 
high water period lasting approximately 9 hours of the 12.5 hour tidal cycle. As a result, the ebb 
tide duration is shortened and so may be locally associated with higher current speeds in 
comparison to the period of the flood tide. 
 
In terms of the tidal regime, this review is focussed on the period of time from 3 hours to 1 hour 
before local high water. At the entrance to Cowes Outer Harbour, tidal currents are directed 
easterly from Portsmouth LW -1 to Portsmouth HW -1.5 when they become westerly (see tidal 
stream “B” on Admiralty Chart 2038). 
 
Prior to the construction of the Cowes Outer Breakwater, during the period of westerly flows in 
the hours around high water, the outer harbour experienced cross flows for the area seaward of 
the Shrape Breakwater.  An area of recirculating flow was also normally observed behind the 
Shrape Breakwater (as shown in the aerial image Figure 1). 

 
Figure 1. Cowes Harbour prior to the construction of the Outer Breakwater and 
  Venture Quays 
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The effect of the gravel mound of the Cowes Outer Breakwater has been to constrict and 
accelerate flows into and out of the harbour through the new eastern and western entrances. 
During the flood tide, the patterns and speeds of flow within the harbour are controlled by the 
relative dominance of the flows entering at either end of the breakwater. This leads to areas of 
relatively increased and decreased flow speed throughout the flood tide. 
  
The concerns raised by CHC in relation to differences between the 2014 observed and 2005 
modelled post-construction flows are focused on the higher than anticipated current speeds 
through the new eastern entrance and the resulting increase in the cross harbour flow speed 
for the period from 3 hours to 1 hour before high water (HW). The direction of the observed 
cross harbour flow is also more oblique to the main navigational channel than predicted, 
causing vessels manoeuvring in the last 3 hours before high water to be set westwards towards 
West Cowes in the area between the Island Sailing Club and the Town Quay Terminal. 

 
To examine the period of tidal flows at this time in more detail, the original model has been 
reconfigured to represent 2014 tides and using new field observations from this period. It 
should be noted that the reconfigured version of the original model has not been fully 
calibrated, but CHC has agreed that this model provides a reasonable representation of the 
observed flow patterns at this specific state of the tide.  The model is driven by boundary 
conditions directly determined from local observations from this period.  This approach ensures 
that features which were observed at these times are represented closely. 
  
Figure 2 shows the flow conditions at HW-1 for tidal conditions that existed prior to construction 
of the Outer Breakwater, based on the original model reconfigured to reproduce tidal conditions 
observed in 2014. 
 
Figure 3 shows equivalent details, but also includes the superposition of post-construction 
flows which respond to the inclusion of the Outer Breakwater. 
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Figure 2.  Flows at HW-1, prior to construction of the Outer Breakwater 
 

 
Figure 3. Flows at HW-1, pre and post-construction of the Outer Harbour 
Breakwater. 
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3.1 Water Levels 
 
Tides vary on a range of timescales, including semi-diurnal, spring-neap and equinox-solstice, 
as well as over much longer periods of time such as the lunar nodal cycle (18.6 years). The 
lunar nodal cycle amplitude for Portsmouth is approximately 0.11m and is currently at its peak 
(20 February 2015), with the last trough in 2007 (i.e. the present period will have more tides 
with a range close to mean high water springs than previous periods, and events around 2007 
will have the fewest).  N.B. Portsmouth is considered here as it provides a reliable long-term 
record of Class A-Gauge tidal information which is representative of the Solent. 
 
Observed total and tidal water levels at the Portsmouth tide gauge from the December 2005 
and December 2014 periods have been compared. Some consistent differences are noted 
which may be caused by natural cycles and variability in the tidal regime in the Solent or 
English Channel as a whole. The main relevant difference is that the distribution of tidal ranges 
is different between the two periods, with a larger proportion of higher tides and a marginally 
larger spring tidal range occurring in this period of 2014. The differences in range would result 
in a greater total volume of water entering and exiting Cowes Harbour in the December 2014 
survey period compared to the December 2005 survey period. 

 
Analysis of the tidal harmonics, and use of the separate ABPmer regional Solent model, have 
also indicated that for specific periods there are subtle but important differences in tidal 
conditions in 2014 from that experienced in 2005, particularly through the Western Solent and 
around Cowes. 
 

3.2 Tidal Flows 
 

A comparison has been made of flow speeds across the Cowes Harbour entrance in December 
2005, with those recorded in December 2014, for tides of a similar range.  The data recorded in 
2005 were at a fixed location in approximately 2 mCD water depth. The data recorded in 2014 
were collected at a fixed location in slightly deeper water (5 mCD, where flow speeds are 
expected to be greater) and also at a number of other nearby stations in shallower water during 
a mobile survey. Interpolation of the observations made in 2014, to the location of the 2005 
data collection, suggests that flow speeds are generally higher in 2014, with the main 
differences occurring in the period between 4 and 2 hours before local high water. 
 

3.3 Seabed Influence 
 
The Solent has a complex bathymetry comprising of numerous shoals, banks and deep water 
channels. This bathymetry is likely to be constantly changing as a result of both short and long 
term sedimentary processes. Such changes in water depth can affect flow patterns both locally 
and regionally, particularly in shallower areas. As an example, discussions between CHC and 
ABPmer have identified recent movements in the Prince Consort Shoal (located to the north of 
the new breakwater) at a scale which may have implications for tidal behaviour in the area of 
Cowes Outer Harbour. 
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3.4 Summary of Tidal Regime 
 

This review has been able to draw on more detailed and more up to date information to 
examine the local tidal regime.  This review has brought into view a number of notable 
differences between observed tides in 2005 and 2014, including the shape and position of 
nearby bathymetric features and regional tidal behaviour, both of which are likely to be 
contributing to the present local flow patterns within Cowes Harbour.  The breakwater is 
therefore not considered to be the sole reason for a different pattern in cross-harbour flows. 
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4. Sedimentation Review 
 

4.1 Overview 
 
Sediment accretion may occur where and when there is both a supply of mobile sediment to an 
area and hydrodynamic conditions are sufficiently calm to allow settlement. Sediment erosion 
may occur where potentially mobile sediments are already present and hydrodynamic 
conditions are sufficiently energetic.  
 
Local areas may be subject to alternating periods of both accretion and erosion due to variation 
in hydrodynamic conditions or sediment supply. Net (long-term average) rates of accretion or 
erosion will, therefore, depend on the balance (duration and magnitude) of accretion and 
erosion events and any variability in the supply of sediment in that time. 
 
In the vicinity of Cowes Harbour, the majority of material present is relatively fine (silts and 
muds) and so accretion/erosion processes are collectively referred to here as siltation. 
 
If the sediment supply is limited, a change in hydrodynamic conditions alone will not 
necessarily change the rate of siltation.  A change in the rate of sediment supply is more likely 
to change the rate of siltation, even if hydrodynamic conditions remain the same. 
 
Sediment may accumulate as a temporary deposit whilst conditions allow. Such deposits may 
later become a source of material as conditions become more energetic and erode the deposit.   
 
Variability in hydrodynamic conditions (at any coastal location) can be caused by many factors, 
including natural variations between ebb and flood periods of the tide, variations between 
spring and neap tidal ranges, short term and seasonal variations in wave and weather 
conditions and longer term variations such as sea level rise. To account for short term 
variability, a baseline level of siltation is normally defined on a per annum basis to average out 
shorter term fluctuations that may occur within a year. However, year to year variations will 
always remain in the baseline, particularly where the profile of storminess is different from one 
year to the next or there is a slow and progressive response to longer term tidal variations. 
 
Alongside changes caused by hydrodynamic variation, siltation may also change if the sources 
of material become depleted or new sources are introduced. 
 
There may also be changes to both hydrodynamics and sediment supply resulting from 
manmade activities, such as dredging, reclamation, coastal defence measures and other 
marine structures such as breakwaters.  In contrast to any general shift in regional baseline 
environmental conditions, smaller scale manmade activities (e.g. coastal protection measures 
or reclamations) are likely to have only limited local effects on patterns of hydrodynamics and 
sediment supply.  

 
Some changes, whether as a consequence of natural or manmade activities, may be 
immediate and others might take a long time to reach a new dynamic equilibrium condition. 
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4.2 Available Data Types 

 
To develop an understanding of historic patterns and trends in siltation requires careful 
consideration of local data. In order to identify and understand longer term trends in the context 
of shorter term fluctuations and any potential uncertainty, such data must be available with 
sufficient accuracy and at a suitable spatial and temporal resolution and extent. The following 
sections summarise the types of data informing the present review. 
 

4.2.1 Bed Level Surveys 
 
A single bed level (bathymetric) survey will describe the elevation of the seabed in an area at a 
specific time. However, a sequence of equivalent surveys is required to show how an area has 
changed over time, noting that such changes may occur gradually or episodically.  
 
Volumetric change can be quantified for repeatedly surveyed areas, with a level of confidence 
related to the survey specification and methodology (e.g. consistent survey lines, density of 
soundings interval, method of tidal reductions, etc.).   
 
When older survey data are also being used, then allowance must also be made for any 
changes in technology or methods that could affect the accuracy or compatibility of the 
reported bed level, in comparison to more contemporary data. 
 
The amount of change observed between surveys is the net result of all the accretion and 
erosion events that have occurred in the intervening period. Therefore, it is important to 
consider the time interval between surveys and to take account of any significant differences in 
environmental conditions, sediment availability and supply to the local area, and the occurrence 
of anthropogenic activities (e.g. dredging and coastal defence construction) in that period.  
 
Bathymetric surveys provide an estimate of the difference in total seabed volume. Bathymetric 
surveys alone do not measure the absolute or relative proportions of different sediment types 
or grain sizes that have been accreted or eroded, or the seabed sediment density or degree of 
consolidation. For example, for soft finer sediments, in particular, settlement and consolidation 
will occur over time. The lowering of the seabed surface in this case is not necessarily an 
indicator of erosion. 
 

4.2.2 Bed Sediments 
 
Finer sediments tend to be preferentially deposited at the margins of an estuary, particularly 
where conditions are most sheltered. Siltation at such locations is normally a mixture of muds 
and silts that can be carried in suspension onto the shallow and intertidal areas.  Sediment 
samples from the estuary bed are required to confirm the types of materials contributing to 
siltation. 
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4.2.3 Suspended Sediments 

 
Siltation occurs where sediment is carried in suspension (e.g. by currents or general diffusion), 
to a location where conditions are calm enough and for long enough to allow deposition. 

 
On occasions, it may be possible to visually observe locally elevated suspended sediment 
concentration where the water will have a more opaque, usually brown or grey appearance, 
relative to areas with lower concentrations.  Larger scale visual observations (e.g. satellite and 
aerial images) can be qualitatively helpful in identifying potential sources and pathways for 
suspended sediment over larger areas. 
 

4.2.4 Summary of Available Data 
 
Appendix A provides a summary (from CHC) of significant construction events and dredging 
and bed levelling events in the Cowes Harbour area. 
 
Appendix B provides a summary of the data available to inform the present review, including: 
 
ƒ Bed level surveys 
ƒ Water level 
ƒ Currents 
ƒ Freshwater flow 
ƒ Wind 
ƒ Waves 
ƒ Seabed sediments 
ƒ Suspended sediments 
ƒ Sediment transport 

 
In addition, the present review has been informed by periods of more recent bed level surveys 
up to 2015, photographic evidence and engineering details related to the partially built Cowes 
Outer Harbour Breakwater. 
 

4.3 Analytical Methods 
 
Several complimentary approaches are normally required to be able to develop an 
understanding of siltation.  Confidence is normally improved where there is a consistent 
outcome obtained from a variety of approaches. 
 

4.3.1 Bathymetric Analysis 
 
Bathymetric analysis provides a means to quantify changes in seabed level for a specific period 
by establishing the net difference in local seabed elevation and between two periods of 
equivalent bed level surveys.  This method quantifies both the magnitude and spatial patterns 
of change (rise or fall in seabed level).  For a defined area, the change can also be expressed 
as a change in seabed volume.  
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Typically, both survey data sets are first interpolated onto a common grid and the analysis is 
performed on the gridded data rather than the original depth soundings. Gridding and 
interpolation of sparse data can introduce error. 
 

4.3.2 Sediment Budget 
 
A sediment budget summarises the net sediment transfer (flux) between identified sediment 
sources and sinks, via pathways. A sediment budget is typically expressed as the generalised 
annual equivalent net volume of sediment accreted in or eroded from an area.  The sediment 
budget may also have both intra-annual and inter-annual variations. 
  
In some complex coastal environments the sediment budget may need to be partitioned for 
different sediment grain size fractions, for example between fine silts and coarse sands. 
 
When an area is the subject of a major development or change in environmental conditions, 
then the sediment budget may also see change, especially if there is a change in the properties 
of associated sources, sinks or pathways. 

 
Bathymetric analysis can help to inform a description of the sediment budget for an area and 
may help identify areas that are behaving as sources or sinks. 
 

4.3.3 Coastal Process Modelling 
 
A verified coastal process model provides a means to explore in more detail the tidal behaviour 
which might carry suspended sediments in flux in and out of an estuary. By quantifying spatial 
and temporal patterns of currents, such models can also indicate areas likely to experience net 
siltation (potential sinks), or net erosion (potential sources). 
 
Coastal process models can also help evaluate how a change in environmental conditions 
might change patterns of siltation.  Changes may include the addition of a new structure, such 
as a breakwater, the deepening of a channel or the response to a different tidal regime or 
climatic conditions. 
 
Whilst there are clear advantages to applying a coastal process model, confidence in the 
outputs remains largely dependent on the validity of the primary data used to configure such 
models (e.g. the bathymetry, etc.), the manner in which the models are constructed (e.g. grid 
resolution, boundary conditions, etc.) and the accuracy of model calibration that can be 
demonstrated for each process (e.g. the statistics of comparison following tuning of the model 
to reproduce tide, wave and sediment observations).   
 
Coastal process models have various inherent limitations.  For example, whilst such models 
are reasonably accurate in examining short term variations on timescales of hours to days to 
weeks, confidence levels reduce for longer term simulations of morphological response and 
other different approaches may be more appropriate. 
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4.4 Review of Sedimentation 

 
The review of sedimentation builds on previous work and draws on further and more recent 
data to help explain current siltation concerns that are being expressed since the (partial) 
construction of the Cowes Outer Harbour Breakwater. 
 
This review is offered ahead of the next phase of breakwater construction which involves the 
placement of armour stone onto the gravel mound, which has been in place since September 
2014. The review aims to inform CHC and key stakeholders on the present situation and 
provide consideration of the relative merits of further stages and options for the completion of 
the scheme.  The evidence to support this review is described in Section 4.2 and includes a 
series of recent bed level surveys covering periods representing both pre- and post-breakwater 
conditions. 

 
The breakwater was consented in 2010 and is based on a design described as ‘Layout 6’.  The 
design and consenting process was informed by technical studies reported in ABPmer (2009a 
& b).  These studies relied upon baseline evidence that was largely collated up to 2005 and 
representing conditions known at this time.  This information was used to support an 
understanding of estuary processes and morphology and helped verify local models.  As a 
consequence, all data that post-dates 2005 represents new and additional information not 
previously available or considered.  In addition, the new surveys also offer a more accurate and 
more up-to-date understanding, consistent with the present day prevailing conditions (2014 / 
2015). 

 
4.4.1 Estuary Units 

 
When considering its sediment budget, the Medina Estuary is often described by a number of 
‘process units’, with each unit having a unique set of characteristics that make it distinct in form 
and function from the next unit.  
 
The Cowes Outer Breakwater is in the Outer Harbour unit, which includes the East and West 
Cowes frontages and the main fairway, extending upstream as far as the Cowes Chain Ferry. 
All other units are located either offshore of the harbour (i.e. the Solent), or upstream of the 
Chain Ferry (i.e. the Medina Estuary and River). 
  
The location of the Chain Ferry acts as a process divide and is effectively the narrowest point 
upstream of the Outer Harbour.  The channel here is around 100m wide.  The Medina changes 
character upstream of the Chain Ferry and becomes a narrow estuary with a single main 
channel which constrains the distribution and direction of ebb and flood currents.  The physical 
constraint of the narrows also acts as a buffer to other changes that might occur in the Outer 
Harbour, and so long as patterns of tidal water levels in the Outer Harbour do not significantly 
change, then the upper estuary ought not to be affected. 
 
The seaward extent of the Outer Harbour unit is where tidal behaviour becomes dominated by 
the main Solent tides and where currents cross the entrance to the Medina in an approximately 
east-west direction, approximately following the 5 mCD isobath. For reference, the Cowes 
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Outer Breakwater is close to (and within) the seaward extent of the Outer Harbour unit, within 
the 2 mCD isobath. Taking Egypt Point on the western side and Old Castle Point on the east as 
coastline promontories, the width of the Outer Harbour unit at its seaward extent is 
approximately 2.5km.  The Outer Harbour is the only estuary unit directly exposed to wave 
activity and sediment fluxes from the Solent. 
 
Within the Outer Harbour, patterns of tidal currents are spatially variable and complex. Locally, 
tidal current speed and direction is controlled by the overall shape of the area, with two 
separate deeper water channels that merge at the position of the Chain Ferry and flow 
interactions with the Shrape Breakwater.  There are numerous more localised and smaller 
scale flow interactions with other man-made structures (e.g. breakwaters, jetties, pontoons and 
moored vessels) around the perimeter of the harbour. Regular large vessel movements, such 
as the Red Funnel car ferries and Red Jet high speed passenger ferries, lead to local scouring 
in some areas. 
 
All further considerations on sedimentation in this review are confined to the Outer Harbour unit 
as no changes are presently known of, in any process units located further upstream. 
 

4.4.2 Outer Harbour 
 
The Outer Harbour is the most developed part of the Medina Estuary and can also be sub-
divided into smaller units to highlight different features and processes acting within this unit. 
 
One clear sub-division is the difference between the margins of the estuary at East Cowes and 
West Cowes.  Both are highly developed shorelines, but West Cowes has the dominant share 
of marinas for small craft, resulting in a greater area of relatively calm flow. 
 
In contrast, East Cowes has a wide interrupted area of shallow water in the lee of the Shrape 
Breakwater which extends to the Red Funnel ferry terminal; this is an area sheltered from 
northerly waves but remains exposed to regular ship wash. 
 

4.4.2.1 West Cowes 
 
There are numerous structures and floating pontoons that border the shoreline of West Cowes, 
the newest being the breakwater at the Royal Yacht Squadron (RYS), completed in 2006, and 
previously Shepards Wharf marina, opened in 2004.  The RYS breakwater is in relatively close 
proximity to the western end of the new Cowes Outer Breakwater.  Further upstream there are 
other structures which protrude across the intertidal zone, with Cowes Yacht Haven and 
Shepards Wharf marinas being amongst the largest.  The combination of structures, jetties, 
floating breakwaters and small craft on moorings creates a very sheltered inshore environment 
that act locally as a series of small sediment sinks.  Water depth is predominantly maintained 
by maintenance dredging where sediment is removed and disposed of at a remote site such as 
the Nab. Bed levelling is used to redistribute smaller volumes of sediment locally, which is not 
removed in bulk from the area.  So long as the material removed from these locations remains 
within the general area, the sediment budget for the Outer Harbour unit is not directly affected 
by this activity. 
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4.4.2.2 East Cowes 
 
In comparison to West Cowes, East Cowes presently has no marina infrastructure but does 
have a highly developed coastline backed by a seawall, various slipways, and jetties. The 
largest structures are the Shrape Breakwater and the Red Funnel ferry terminal with the area in 
between being relatively shallow and capturing the southern part of an area named The Shrape 
Mud. The Shrape Mud is a wide and muddy intertidal area which acts as a local sink due to 
sheltering from waves by the Shrape Breakwater and relatively low current speeds. 
Development since 2006 at the former British Hovercraft Corporation and GKN site included an 
area of local reclamation and new jetty structures. The site is now known as Venture Quays. 
 
The new Cowes Outer Breakwater provides additional wave sheltering to the Outer Harbour in 
general. In East Cowes, shelter is already provided by the Shrape Breakwater. On the flood 
tide, sediments are eroded and put into suspension by waves and currents acting on the 
shallow muddy foreshore to the east. The resulting body of water with elevated suspended 
sediment concentration follows the northern edge of The Shrape Breakwater. At the end of the 
breakwater, the flow is directed into the estuary and a back eddy forms on the lee side with 
relatively low current speeds. This pathway bringing sediment onto the mudflat is visible in an 
aerial image from 2001 (Figure 4), which shows. Such patterns of currents and sediment 
transport were therefore occurring before the Cowes Outer Breakwater was (partially) 
constructed. The rate of sediment supply by this pathway is likely to have varied due to natural 
variability both prior to and following the construction of the of the Outer Breakwater core. 
 

 
Figure 4. Aerial Image of The Shrape Breakwater from 2001 
 
Records of dredging in the area (Appendix A) indicate that bed levelling and dredging are not 
normally required on the East Cowes frontage. 
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4.4.2.3 Main Fairway and Eastern Channel 
 
The area between East Cowes and West Cowes accounts for the majority of the tidal prism 
and faster flows. There are two navigation water channels in this area that merge together 
opposite Town Quay; the wider, deeper main fairway for commercial traffic and the shallower 
eastern channel for small craft.  
 
The faster flows in this part of the Outer Harbour tend to self-maintain the channels and the 
requirement for maintenance dredging is presently minimal.  There may be occasions when 
bed levelling within marinas along West Cowes casts material into the main fairway, and 
depending on quantities and types of material involved then several periods of strong ebb flows 
may be required to disperse this material away. 
 
The last period of capital dredging in the main fairway was in 1999 when 45,500 wet tonnes of 
material were removed from areas north of the Chain Ferry. 
 

4.5 Review of Available Bed Level Evidence 
 
Recent changes in bed level in the Outer Harbour have been examined using a series of 
hydrographic surveys dating back to 2003. The harbour surveys are considered to provide the 
best overall record of contemporary bed levels in terms of coverage and consistency for this 
period and area. The majority of this data represents new information that updates and adds to 
previous understanding reported by ABPmer. 

 
Table 1 summarises key information relating to the recent hydrographic surveys. 
 
Table 1. Key information – Hydrographic Surveys 
 

Date Contractor Tidal Reduction 
Method* 

Horizontal 
Accuracy (m) 

Vertical 
Accuracy (m) 

2003 Pro Surveys Assumed LG ± 2.0 ± 0.2 

February 2007 Shoreline Surveys Ltd Mid Site LG ± 2.0 ± 0.2 

16 to 18 March 2010 Shoreline Surveys Ltd RTK ± 0.1 ± 0.1 

24 April 2013 Shoreline Surveys Ltd RTK ± 0.1 ± 0.1 

20 to 21 May 2015 Shoreline Surveys Ltd RTK ± 0.1 ± 0.1 

 * LG, Local tide gauge; RTK, Real Time Kinematic boat mounted GPS 
 
Each dataset provides a snapshot of seabed levels at the time of each survey, with an 
accuracy related to the equipment and methods used.  Higher confidence can be placed on 
analysis and comparisons of higher resolution (and more extensive) surveys, using more 
modern equipment. 
 
The examination of the survey data considers the difference between successive surveys, 
including: the original soundings; cross-sections at strategic locations; and spatial maps of 
difference in levels for discrete areas both within and outside the harbour. 
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The comparison of the sequence of surveys provides an overview of sedimentation trends for 
the twelve year period 2003 to 2015. The construction of the Outer Breakwater in 2014 occurs 
approximately 60% of the way through the period between the latest surveys in 2013 and 2015.  
Importantly, the data interval does not allow specific determination of changes in this period 
being wholly or partly related or unrelated to the new breakwater. 

 
4.5.1 Original Soundings and Spatial Difference Maps 

 
Each survey has been considered in its own right, as well as in terms of the difference (net 
change in levels) between successive surveys.  The accuracy of the differences data is 
estimated on the basis of the accuracy of the two input data sets in each case.  The highest 
levels of confidence are associated with the data that has been collected by the same 
contractor, using the same (relatively modern) equipment and the same methods of post-
processing.  Therefore, the differences between 2010 to 2013 and 2013 to 2015 are associated 
with the highest levels of confidence. 
 
Given that the highest quoted vertical accuracy is ± 0.1m in any sounding then the quoted 
value for net change cannot be more accurate than ± 0.1m.  Therefore, any mapped values 
showing a net difference in level of -0.1, 0.0 or +0.1m are considered to represent no 
measurable net change in the period.  Areas with a net difference of > +0.15m are regarded to 
equate to a local increase in depth (i.e. deepening / settlement / potential erosion or dredging), 
whereas a net difference of < -0.15m represent a local decrease in depth (i.e. shallowing / 
siltation / deposition). 
 
To calculate the difference in levels between surveys and to enable development of cross-
sections, the original soundings for all surveys were interpolated onto a common grid with 
regular 20m spacing. The interpolation can introduce additional uncertainty where survey data 
are sparse or are not located close to the nodes of the common grid. 

 
4.5.1.1 2007 to 2010 
 

The elapsed period between surveys is typically approximately 13 months. The RYS 
breakwater, completed in 2006, can be regarded as a relatively new feature affecting flow and 
bed levels in this period.  The Cowes Harbour Maintenance Dredging Protocol was published in 
2007, introducing new practices for managing sediments in the estuary. Localised bed levelling 
has occurred since 2010, generally affecting only relatively small volumes of sediment, and 
with the objective of retaining sediments in the wider local area, rather than removal and 
disposal at distant locations such as the Nab Tower. 
 
West Cowes – there are localised areas of change with some reductions in depth and some 
increases.   
 
From Egypt Point to RYS – there is no clear pattern of change with some evidence of local 
erosion and accretion.   
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From RYS upstream to Island Sailing Club – there is some evidence of local erosion in the 
deeper water and accretion within the marina facilities.  The local deepening in the vicinity of 
the new breakwater is most likely explained by increased flows and scouring.  This process 
may well have contributed new sediment into the budget and resulted in some local accretion. 
 
At the Red Jet terminal – there is also evidence of erosion which is most likely a result of scour 
from the wash of vessels moving on and off the berth.  New vessels were added to the Red Jet 
fleet in 2003 and 2009. 
 
At Cowes Yacht Haven – depth has increased in the northern half which is most likely due to 
the dredging of 8,000 m3 of material from the marina in 2008. Depth has reduced in the 
southern half, likely where dredging was not undertaken (to the same extent) in this period. 
 
At Shepards Wharf – there is local accretion. This location was previously dredged in 2005, 
removing 235,980 wet tonnes (181,500 m3). 
 
East Cowes – accretion observed at the seaward extent of the intertidal area and extending 
southerly into the new facilities at Venture Quays (completed in 2006). 
 
Mid Channel – within the main fairway there appears to be evidence of some localised 
maintenance dredging in the vicinity of RYS where local erosion is clearly bounded by the 
marked channel. 
 
Upstream of the Chain Ferry – mainly localised accretion at the margins off the channel, 
some erosion in the vicinity of the pontoons in front of Comar Systems and on the west bank of 
the undeveloped saltmarsh opposite Folly Inn. 
 

4.5.1.2 2010 to 2013 
 
The elapsed period between surveys is approximately 38 months.  Within this period, 8,000m3 
was dredged from Cowes Yacht Haven. 
 
West Cowes – some localised small accretion within RYS (up to -0.4m), further scouring 
around the perimeter of the RYS breakwater by up to 1.7m, suggesting the local seabed is still 
adjusting to the new breakwater. 
 
Some local deepening around Island Sailing Club slipway, by up to 1.4m, an area which also 
received local bed levelling at the end of 2011. 
 
Some localised changes at the Red Jet terminal (accretion and erosion). 
 
Some accretion and erosion in Cowes Yacht Haven. Accretion has mostly occurred in the 
northern part, with some erosion in the southern part which appears to be the reverse of the 
prior period, 2007 to 2010, noting that dredging occurred in 2010 which removed 8,000m3. 
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Shepards Wharf generally stable but some local erosion locally inside and accretion locally 
outside the entrance, likely due to bed levelling spoil from within the marina being deposited in 
the main channel. 
 
East Cowes – some evidence of a small footprint of accretion at the edge of the intertidal, but 
less in extent and amount than prior period. 
 
Mid Channel – no evidence of major changes. 
 
Upstream of the Chain Ferry – variable patterns of minor change, but no distinctive pattern. 

 
4.5.1.3 2013 to 2015 

 
The elapsed period between surveys is notionally 25 months.  Within this period the Outer 
Breakwater can be regarded as a new feature, noting that construction of this structure 
commenced in the latter part of this period (i.e. April to September 2014 is the latter part of this 
elapsed period).  In addition, the maintenance dredge within Cowes Yacht Haven was 
completed around the same period on 9 April 2015, and involved removal of 16,300m3 of 
material. 
 
West Cowes – west of RYS, and across to Egypt Point, there appear to be areas were the 
local seabed shows some general lowering.  The full extent of these changes may cover a 
larger area than the surveys; for areas inshore, offshore and to the west.  The fate of any 
material lost from this area is unknown, but arguably the distance involved (around 500m) 
means there is a potential that some of the fine sediment could be advected in suspension into 
the Medina when the tides in the Solent are running in an easterly direction, however the tides 
in this location appear to be stronger and persist longer when they run in a westerly direction. 
 
General accretion within RYS.  Local reductions around the perimeter of the breakwater, noting 
that previous periods have shown local scouring. 
 
Some local accretion around Island Sailing Club, noting in the previous period this area had 
seen some deepening. 
 
Accretion continues onto north side of Red Jet terminal, whereas south side indicates some 
local erosion. 
 
Change not shown within Cowes Yacht Haven, but some local erosion seaward of the outer 
pontoon and accretion at the entrance, likely to be outcomes of recent bed levelling discharging 
the material into the main fairway.  In 2015, 16,300m3 of material was removed from Cowes 
Yacht Haven. 
 
Similar pattern of change can be seen at Shepards Wharf, with erosion within the inner part of 
the marina and accretion outside due to deposition of spoil from bed levelling.  It appears that 
some of the material discharged into the estuary may have returned into the outer part of the 
marina. 
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East Cowes – the area of accretion first shown in the period 2007 to 2010 is repeated with a 
larger footprint and larger reduction in water depth than in previous periods.  The area of 
accretion appears to extend from Venture Quays to the head of the Shrape Breakwater.  There 
do not appear to be any measureable changes to the east of this area of accretion. 
 
Mid Channel – there are localised areas of accretion in the main fairway which appears to be 
largely associated with bed levelling operations from the adjacent marinas. 
 
The new feature in this region is the Outer Harbour Breakwater the construction of which began 
in October 2014. Presently, there is an inner core of gravel material in situ, awaiting rock 
armour protection. There are several areas surrounding this feature with apparent changes in 
bed level; 
 
ƒ At the eastern end there is a small area of erosion, probably associated with faster 

flows around the toe of the structure and/or through the channel formed with the 
Shrape Breakwater. 

 
ƒ Around the remainder of the breakwater there is general increase in depth, probably 

associated with spreading of the gravel core. 
 
ƒ To the north of the western end of the breakwater there is an area of erosion, probably 

associated with flow response to the orientation and position of the breakwater in the 
stronger tidal streams of the Solent. 

 
ƒ Accretion is evident adjacent to the western toe of the breakwater.  This is unlikely to 

be as a consequence of fine sediment accretion as the flow conditions would be too 
aggressive in this area.  A more probable explanation is this is coarser material being 
washed from the breakwater. 

 
Upstream of the Chain Ferry – there appear to be variable and localised amounts of 
shallowing and deepening but nothing more distinctive than observed from previous periods.  
Less change is evident upstream of Kingston Quay.  Within this period there was extensive 
dredging at East Cowes Marina removing 7,000m3 of sediment in 2013 and 13,570m3 in 2014, 
however, the survey evidence is limited in these areas. 
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4.5.2 Cross-sections 

 
Strategically located cross-sections in the Outer Harbour have been extracted from the various 
survey data sets, Lines 1 to 7 (Figure 5).  The cross-sections have been compared to identify 
similarities and changes in local bed level, which may be variable between surveys or 
consistent over the entire period of surveys between 2003 and 2015. Areas showing consistent 
accretionary or erosive trends in bed level over the 12 year period are noted.  An upward arrow 
indicates net accretion over the entire period of observations and a downward arrow indicates 
net erosion.  In the short-term, the areas with a consistent trend are expected to continue in the 
future, however, the absolute rate of change is likely to remain variable. 
 
 

 
Figure 5. Location of Bathymetric Cross Sections 
 
In addition to the areas indicating a consistent trend, there are other change that are more 
irregular and which are likely to represent some form of short-term anthropogenic intervention, 
such as a discrete period of dredging. 

  



 

Cowes Outer Harbour Sedimentation Review 
 

 

R/4327/03 31 R.2477 
 

 
Line 1 – See Figure 6. From the RYS to the main fairway there is evidence of local deepening 
between 2003 and 2007 which is likely related to the RYS development in this timeframe. The 
area from the main fairway towards the western end of the Outer Breakwater (the ‘Shoal’) 
appears to be stable.  Seaward of the Shoal into the Solent there is a local area at around the 
5 mCD contour which appears to have progressively accreted by around 0.7m in the period. 
 

 
Figure 6. Bathymetric Cross Section Line 1 – Royal Yacht Squadron 
 
Line 2 – See Figure 7.  The area from north of the Red Jet Terminal into the main fairway 
appears relatively stable.  The small craft channel indicates a progressive trend of net 
deepening, up to 0.3 m between 2003 and 2015. From the small craft channel across to a 
shallow area fronting The Shrape Mud there appears to be a minimal but consistent net change 
(<0.1 m lowering). 
 

 
Figure 7. Bathymetric Cross Section Line 2 – Island Sailing Club 
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Line 3 – See Figure 8.  From a location south of the Red Jet terminal (‘Town Quay’) into the 
main fairway there is some reduction in depths from 2003 to 2013 on the western part of the 
channel by around 1.3m (90m chainage), in 2015 this deepened by 0.2m.  On the eastern flank 
of the fairway there appears to be some local deepening by around 0.5m (200m chainage).  
Across to the Shrape Breakwater there is some local shallowing by around 1.0m (370m 
chainage).  On The Shrape Mud (400 to 500m chainage) the trend is a small reduction in level 
by around 0.1 to 0.2m. 
 

 
Figure 8. Bathymetric Cross Section Line 3 – Town Quay 
 
 
Line 4 – See Figure 9. From Cowes Yacht Haven to the main fairway there is an area within 
the marina which shows a large change between 2007 and 2015 (from 100m chainage) of up 
to 1.6m which is related to the maintenance dredging in 2015.  Across the centre shoal (210m 
to 280m chainage) there is a general pattern of lowering by up to 0.8m.  For the area towards 
East Cowes the seaward margin of the intertidal area (315m to 360m chainage) shows a 
general pattern of accretion of up to 1.5m. Shallower parts of the intertidal area show minimal 
change in the same period. 
 

 
Figure 9. Bathymetric Cross Section Line 4 – Cowes Yacht Haven 
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Line 5 – See Figure 10. From Shepards Wharf across to Venture Quays. Between 90m to 
130m chainage shows a reduction in level by up to 1.6m with the majority of change occurring 
since 2013 and 2015 due to bed levelling spoil from within the marina being deposited outside 
the entrance in the western side of the fairway.  The area from mid fairway and across to 
Venture Quay appears relatively stable. 
 

 
Figure 10. Bathymetric Cross Section Line 5 – Shepards Wharf 
 
Line 6 – See Figure 11. This cross-section is consistent with similar data shown in a previous 
report (ABPmer, 2007, Figures 9, 10 and 11).  The section extends from West Cowes at Island 
Sailing Club across to East Cowes onto The Shrape Mud and Esplanade. Between 60m and 
90m chainage there is a pattern of shallowing by up to 1 m on the western margin of the 
fairway.  This section passes over the centre shoal and includes the small craft channel where 
(between 365m to 390m chainage) depths have locally increased by up to 0.7m. 
 

 
Figure 11. Bathymetric Cross Section Line 6 – End of Shrape Breakwater 
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Line 7 – See Figure 12. This cross-section is consistent with similar data shown in a previous 
report (ABPmer, 2007, Figures 7 and 8), and represents the seaward section of the Outer 
Harbour and a line transecting the position of the new Cowes Outer Breakwater.  Whilst the 
underlying 2015 survey data includes this feature (between approximately 400 m and 700 m 
chainage), the 2015 levels in this area are not the result of natural processes and so have been 
omitted from the comparison of seabed levels below.  At West Cowes this cross-section cuts 
across RYS and some local deepening of up to 2.1m is seen (between 190 m and 260 m 
chainage) , most notably between 2003 to 2007 when the new facilities were constructed.  The 
remainder of this cross-section is relatively stable over time. 
 

 
Figure 12. Bathymetric Cross Section Line 7 – Mouth of Estuary 
 
In summary, the examination of cross-sections shows that there are areas within Cowes 
Harbour that have experienced a consistent behaviour of adjustment with either net erosion or 
net accretion.  There are also separate areas which have a more variable behaviour over the 
period and these areas may be particularly related to anthropogenic interventions, such as 
local dredging.  This behaviour illustrates that the baseline for the Outer Harbour is not 
stationary but is continually experiencing adjustments, a behaviour that pre-dates the 
construction of the Outer Breakwater but one that is also likely to continue into the future.   

 
4.6 Drying Line 

 
A further examination of change in the Outer Harbour has been developed by examining the 
change in position of the drying line over the period 1856 to 2015.  For consistency with earlier 
work (Figure 12 in ABPmer, 2007), this line is defined as -1.98m ODN contour, noting that 
Chart Datum or LAT would be at -2.59m ODN and MLWS at -1.61m ODN.  Due to the 
coverage of existing surveys, it is not possible to derive other contours which are inshore of this 
line. 
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Figure 13. Contours at -1.98 mODN from 1856 to 2015 
 

Figure 13 
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Figure 13 presents an updated figure for this drying line, for simplicity and clarity the previously 
shown high water lines are removed and only the present day coastline is shown for reference.  
Additional drying lines are included for 2003, 2007, 2010, 2013 and 2015.   These more recent 
drying lines are determined using more detailed survey data than previous periods and different 
methods of interpolation have been used to create these contours.  Consequently, the new 
lines are more detailed and show irregularities not previously resolved by earlier surveys. The 
2007 data are subject to additional uncertainty, discussed in Section 4.6.1. 
 

4.6.1 East Cowes 
 
For the unprotected coastline to the east of the Shrape Breakwater, the general pattern is for a 
retreating drying line. The previous sets of data for 1856, 1900, 1980 to 2006 also indicate a 
consistently retreating line and a similar pattern of retreat is seen for the years from 2003 to 
2015 in most locations.  The 2007 line east of the Shrape Breakwater does not fit this trend, 
which may be attributed to the previous comments about survey data and analysis methods; as 
a result, less confidence is given to the 2007 drying line in this location than those from the 
other contemporary surveys.  As a further comment, the time intervals between the initial set 
are much larger than the intervals of the new set of data. 
 
The data for 2003 onwards suggests a progressively retreating drying line; the 2015 data is 
located inshore of all previous observations.  This pattern reconfirms that the foreshore is still 
eroding, remains as a sediment source and is continuing to release sediments into the system.  
The process of erosion is likely to be the result of a combination of wave exposure and stronger 
flows, coupled with variability in sediment supply from elsewhere in the Solent. 
 
For the area inside The Shrape Breakwater there is a less distinct trend, with some areas 
showing the line was closer inshore in 2013 and other areas showing the line to be further 
away in 2010 for the recent periods of data. 
 
The specific contour -1.98m ODN (equivalent to 0.61m above CD) is an approximation of the 
drying line and appears to be relatively stable in this location. However, the main changes in 
this area are further seaward where depths have become shallower from around 2m below CD 
in 2003, to 1m below CD in 2015. 
 

4.6.2 West Cowes 
 
The patterns of change in the drying line for West Cowes are more confused and this is likely to 
be a reflection of a coastline that has more anthropogenic intervention and more constraints on 
surveying than an open coast.  Even towards Egypt Point there is no clear trend between 
years, when placing a lower confidence level on the 2007 data. 
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4.7 Cowes Outer Breakwater 
 
The newest feature within the Outer Harbour is the Cowes Outer Breakwater.  Construction 
commenced in April 2014 and to date only the gravel core has been placed and profiled on site.  
The next phase of construction is programmed to start later in 2015 with the placement of rock 
armour.  In its present state the gravel core remains vulnerable to wave activity and is subject 
to tidal currents and variations in surrounding water level.  The approximate dimensions of the 
breakwater gravel core are: 
 
ƒ Length of crest: 300m;  
ƒ Width at base: 50m; 
ƒ Height of crest: 6.5 mCD, 7.5m above the local seabed; and 
ƒ Volume: 60,000m3. 
 
The grading of the material comprising the gravel mound indicate that less than 2% of the 
material is finer than 0.1m and more than 80% is likely to be coarser than 10mm, noting the 
criteria for suitable material was 85% of the material to be coarser than 4.5mm.  The total 
content of fine material (less than 0.1mm) in the gravel mound is therefore relatively small with 
an estimate of approximately 600m3. 
 
An assessment of changes in volume in the period October 2014 to May 2015 remains 
uncertain and between a loss value of 2,159m3 or a gain of 1,627m3.  Inevitably, some finer 
materials will have been dispersed in this period and any fines that are within reach of waves 
and tides will have been prone to being washed out.  This source of material is unlikely to be 
detectable in a simplistic volume calculation as the volume of the gravel core will be formed by 
the coarser material rather than the fines contained within voids.  The breakwater as a potential 
source of fines is regarded as minimal and finite. 
 

4.8 Sediment Budget 
 
ABPmer (2007) provides a commentary on the sediment budget at the estuary scale, based on 
the data and information available at the time.  This budget did not specifically differentiate 
between fine or coarse sediments.  Pertinent features of this budget include: 
 
ƒ A sediment sink was noted at Egypt Point beach (for sands) possibly due to the 

presence of concrete groynes, but influenced by a limited sediment supply. 
 

ƒ A sediment sink was noted in the lee of the Shrape Breakwater, but again noting a 
limited sediment supply. 

 
ƒ A sediment supply from the Solent for fine sediments into the Medina.  The sediment 

load carried in suspension has been measured at various locations at the mouth of the 
estuary and has shown some variability between years (1996 and 2005) and locations. 

 
ƒ The tidal asymmetry with faster ebb but a longer flood tide can encourage a net export 

of coarse material and a net import of fines. 
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ƒ The Shrape Mud sediments are generally finer than elsewhere but are still of a size to 
be classed as sandy material.  The amount of sediment sampling appears to be 
relative sparse across this feature and especially towards the eroding drying line, so 
the completeness of this remark is untested.  The upper foreshore is generally mapped 
as sandy and is an area with active littoral drift from waves.  The lower foreshore is 
likely to be relatively muddier. 

 
The present review of contemporary evidence would tend to support the previous description of 
a sediment budget and provides the possibility of adding more detail; as follows: 
 
ƒ On flood tides, a visible sediment plume is typically present along the northern side of 

the Shrape Breakwater, bringing in sediments from elsewhere in the Solent and also 
the eroding drying line of The Shrape Mud.  This feature is likely to have been 
historically present although, the rate of sediment supply may have varied over time.  
The occurrence of more periods of stronger tides in 2014/2015, due to the zenith of the 
lunar nodal cycle, may be a contributor to increased erosion of the sediment source for 
this sediment plume, resulting in a greater supply of sediment into the Medina. 
Patterns of currents and so the pathway taken by the sediment plume are also now 
influenced by the Cowes Outer Breakwater core.   

 
ƒ The area in the lee of the Shrape Breakwater is presently acting as a sink and there is 

accretion on the seaward margin of the intertidal zone which has been observed 
through all surveys since 2003.  The most probable pathway of new sediments onto 
this area is the sediment plume on the flood tide observed around the Shrape 
Breakwater. 

 
ƒ Marinas create locally calmer areas of flow that can (especially if deepened further) 

become enhanced sediment sinks.  The majority of marinas in this area are located in 
West Cowes. 

 
ƒ There are specific areas within the Outer Harbour where more recent surveys show a 

consistent trend of shallowing or deepening. These trends would suggest natural 
processes or cycles that are likely to continue into the future alongside any 
anthropogenic effects.  Importantly, these patterns existed before the construction of 
the Cowes Outer Breakwater. 

 
ƒ The Cowes Outer Breakwater core is the newest scheme in the Outer Harbour, 

completed in September 2014.  The structure provides the harbour with additional 
sheltering from waves, which may increase rates of sedimentation in areas which may 
have previously dissipated wave energy and limited net deposition. Areas exposed to 
ship wash will continue to be affected by associated effects locally.  The breakwater is 
itself not a significant new source of sediment to the area. 
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4.9 Sediment Drivers 
 
Sedimentation rates and potential factors which might be driving the change (i.e. a change in 
forcing conditions) in the present baseline can be considered under two general themes: 
 
ƒ External influences (developed from global and regional scale influences); and 
 
ƒ Influence of the Outer Breakwater (and other local scale influences within Cowes Outer 

Harbour). 
 
Consideration of the potential sedimentation drivers, influencing the sedimentation within the 
harbour are, together with an assessment of their relative importance is presented in Table 2. 
 
Consideration of sedimentation trend is outlined in Table 3. The information presented attempts 
to identify if the recent higher levels of sedimentation are likely to continue to increase, reduce or 
maintain their current levels.  In all cases a high level of inter-annual variation should be 
expected. 
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Table 2.  Hypothesized Sedimentation Drivers 
 

Possible Driver Scale Relative 
Importance Probable Cause Increasing or Decreasing 

Trend Possible Validation Evidence Confidence 

Increased longshore 
tidal flows east to west 
across Shrape Mud 
prior to HW. 
 
Drawing increased 
levels of sediment from 
Shrape Mud. 

Local High Unknown mechanism altering timing 
and magnitude of the longshore tidal 
current. Suggested causes include 
changes in relative timing of high 
waters at Portsmouth and Hurst; or 
changes of channel section 
bathymetry; or may be linked to Lunar 
Nodal Cycle 

x Tidal flows could increase 
or decrease in magnitude 

x Phase shift could continue 
but is likely to reach a 
maximum 

x Erosion of new sediments 
may reduce over time 

x Finite source 

x Validation may be possible in 
the longer term with the new 
region model. 

x Limited survey evidence of 
sediment erosion from the 
Shrape Mud 

High 

Increased longshore 
tidal flows to the west 
of the Outer 
Breakwater resulting in 
erosion of western 
approaches with 
sediment subsequently 
drawn into the estuary. 

Local High Unknown mechanism altering timing 
and magnitude of the longshore tidal 
current. Suggested causes include 
changes in relative timing of high 
waters at Portsmouth and Hurst; or 
changes of channel section 
bathymetry; or may be linked to Lunar 
Nodal Cycle 

x Tidal flows could increase 
or decrease in magnitude 

x Phase shift could continue 
but is likely to reach a 
maximum 

x Erosion of new sediments 
may reduce over time 

x Finite source 

x Validation may be possible in 
the longer term with the new 
region model. 

x Survey evidence shows 
sediment erosion from the 
western approaches 

High 

More energetic tides 
(higher percentage of 
larger tides) 

Global Medium Lunar Nodal cycle currently close to 
maximum 
 

Decreasing to 2024 x Known cycle properties 
x Analysis of tidal record shows 

increased percentage of larger 
tides. 

High 

Higher neap tide levels 
 

Global Low Lunar Nodal cycle currently close to 
maximum 
 

Decreasing to 2024 x Analysis of tidal record shows 
0.5m higher low water levels on 
mean neap tides. 

High 

Cross harbour flow 
resulting from 
longshore current on a 
flood tide 

Local Medium Longshore tidal current. Influence of 
breakwater amplifies cross harbour 
flow. 
 
+ve and –ve in different parts of the 
harbour area 

x Linked to longshore tidal 
flow.  

x May subsequently be 
altered by training walls 

x Use updated (2014) model to 
predict effect of breakwater. 

x Differences between 2005 and 
2014 model predictions may be 
limited as the majority of the 
tidal cycle is unaffected by the 
change in longshore current. 
 

High 
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Possible Driver Scale Relative 
Importance Probable Cause Increasing or Decreasing 

Trend Possible Validation Evidence Confidence 

x 2014 Model not calibrated for 
the full tidal cycle so limited to 
qualitative comparisons only. 

Reduced wave wash 
 
 
 

Local Low Presence of breakwater reduces 
wave activity in lee. Effect offset by 
continued presence of vessel wash 

No significant change 
anticipated from present 
condition 

x Analysis of sedimentation rates 
linked to hindcast history (low 
value) 

High 

Bathymetry changes in 
Solent 

Regional Low – Unless 
linked to 
longshore tidal 
flows 

Natural seabed morphology or man-
made intervention 

x Assume continual change x Historical chart analysis 
x Tests in new model 

Medium 

Bathymetry changes in 
the immediate vicinity 
to Cowes Harbour 

Local Low Natural seabed morphology or man-
made intervention 

x Assume continual change x Historical chart analysis 
x Tests in new model 

Medium 

Higher background 
(Solent) suspended 
sedimentation 
levels 

Regional Medium Unknown / not suspected Unknown x Survey data for suspended 
sedimentation could be 
undertaken.  

x Visibly clear water in harbour 
x Some limited evidence of recent 

increases in suspended 
sediment levels along the south 
coast area (MUMM). 

Medium 

Global sea level rise Global Low to Medium in 
the longer term 

Global warming Increasing Mean Sea Level x Future tidal records Medium 

Maintenance Dredging 
Protocol (MDP) 

Local Medium Bed levelling operations or possible 
over dredging may influence harbour 
sedimentation rates 

Can be controlled if monitoring 
shows current MDP is 
problematic. 

x Surveys 
x Suspended sediment 

concentration monitoring 

Low 



 

Cowes Outer Harbour Sedimentation Review 
 

 

R/4327/03 42 R.2477 
 

Table 3.  Sedimentation Trend 
 

Hypothesis Indicators / Supposition Validation 
Currently increasing 
sedimentation trend 
 

x Concerns from stakeholders; 
 
 

x Visible sediment plume close 
to Shrape Breakwater 

 

x Survey difference calculations – Comparison of areas not 
directly influenced by dredging activity 

 
x The limited contemporary data covering a 12 year period 

indicates a wide variation in sedimentation rates, 
however rates since 2013 are higher than the remaining 
dataset 

 
x The most recent survey data for CYH suggest a 

decreasing sedimentation trend.  
Increasing 
sedimentation is as a 
result of the 
breakwater 
construction 

x Sediment plume noticed 
since construction; 
 

x Cross harbour flow could be 
assumed to have a 
detrimental effect; 
 
 
 
 
 
 
 
 
 
 
 
 
 

x Increased flow speeds 
around breakwater could 
scour sediment and so act to 
increase sediment supply; 
 
 

x Breakwater is a source of 
sediment fines 

Evidence of sediment plume prior to construction, but possibly 
less defined. 
 
x Flow likely to have +ve and –ve effects. May potentially 

be reducing sedimentation on parts of the western shore.  
 
x Use of updated (2014) model to predict effect of 

breakwater. Differences between 2005 and 2014 model 
predictions limited as the model is not calibrated. The 
majority of the tidal cycle is however unaffected by the 
change in longshore current.  

 
x Over the total domain of the model the effect of the 

breakwater is to reduce rates of sedimentation. 
 
x Model tests indicate the breakwater does increase 

sedimentation rates in some areas, but reduces rates in 
others. 

 
Limited evidence of this in survey record, within the tolerance 
of the survey. May have been a temporary effect. The area 
around the head of the Shrape Breakwater did scour initially 
but no scour observed in contemporary surveys, including 
2013 - 2015 
 
No evidence of this in survey record within the tolerance of the 
survey. May have been a temporary effect. 
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4.10 Summary of Sedimentation Review 
 
The available evidence shows that Cowes Harbour has and continues to respond to both 
natural processes and anthropogenic activities.  Short and long term variability are evident both 
prior to and following the construction of the Cowes Outer Breakwater core. 
 
Where variation in seabed level is observed, it is typically localised and of a relatively small 
absolute magnitude. The greatest change in local bed levels (both accretion and erosion) 
appear to be directly associated with cycles of dredging or bed levelling, particularly in the 
marinas located in West Cowes. Longer term, more persistent but slower trends are also 
evident in other areas. 
 
Higher rates of sediment accretion were observed in some areas in the most recent three year 
survey interval timeframe (2013 to 2015), which includes the period of construction of the 
Cowes Outer Breakwater in the latter part of this period.  However, the preceding period (prior 
to construction) was characterised by significant bed deepening due to dredging, which may 
also have locally enhanced natural rates of accretion in the following years. Cycles in natural 
processes may also be contributing to trends on inter-annual timescales, including changes in 
the tidal regime (e.g. the 18.6 year lunar nodal cycle) and changes in the natural rate of 
sediment supply (e.g. affected by the notable winter storms of 2013/14).  
 
The areas that show clearer trends of seabed level change over time are the areas which are 
considered most likely to continue to change into the future (although possibly at different rates 
and for different natural/anthropogenic reasons). Patterns of erosion and accretion will continue 
to be potentially variable in response to dredging and developments in the area, and natural 
variability in the underlying processes, on a range of timescales. 
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A. Timeline of Development and Dredging Activities 
 
 
ƒ 1936/37 - breakwater over the Shrape Mud was constructed. Purpose was to control 

sedimentation, however also offered protection to the foreshore of East Cowes from waves. 
(R1306) 

 
ƒ 1962 – Victoria Pier demolished 
 

Dredging Activities 

Date Volume removed 
(wet tonnes) Location Disposal Site at Sea 

1987 

32,591 Cowes Hurst Fort 
1,500 Newport Hurst Fort 

750 River Nab Tower 
16,900 Cowes special Nab Tower 

1988 
200 Ancasta Marina (Cowes Yacht Haven) Hurst Fort 

8,105 (East) Cowes Marina Hurst Fort 
1,200 Newport Harbour Hurst Fort 

1989 
1,415 River Hurst Fort 

11,369 Ancasta Marina (Cowes Yacht Haven) Hurst Fort 
3,564 Newport Harbour Hurst Fort 

1990 

6,597 (East) Cowes marina Hurst Fort 
528 Ferry stand by pontoon Hurst Fort 

8,154 Newport Harbour Hurst Fort 
390 Albury outfall, Town Quay Nab Tower 

5,260 Whitegates Yard Nab Tower 

1991 

12,935 Ancasta Marina (Cowes Yacht Haven) Hurst Fort 
4,940 (East) Cowes marina Hurst Fort 

252 Newport Harbour Hurst Fort 
1,495 Ancasta (Cowes Yacht Haven) Nab Tower 
6,900 (East) Cowes Marina Nab Tower 

1992 

4,788 Newport Harbour Hurst Fort 
2,203 Shepards Wharf Hurst Fort 
1,950 Kingston Wharf Nab Tower 
1,950 Medina Wharf Nab Tower 

1993 

24,572 Cowes special Hurst Fort 
6,156 Newport Harbour Hurst Fort 
1,300 Kingston Wharf Nab Tower 
1,300 Medina Wharf Nab Tower 

1994 

860 Cowes special Hurst Fort 
6,426 Newport Harbour Hurst Fort 

29,500 Red Funnel East Cowes Nab Tower 
10,998 (East) Cowes Marina Nab Tower 
28,464 Channel Fairway - deepening1 Nab Tower 
1,036 Channel Fairway - deepening Nab Tower 

1995 
9,050 Cowes special Hurst Fort 
3,000 Medina Wharf Hurst Fort 
2,160 Newport Harbour Hurst Fort 

                                                      
 
1  Cowes approach channel was deepened to a depth of 2.8m in early 1994. 
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Dredging Activities 

Date Volume removed 
(wet tonnes) Location Disposal Site at Sea 

1996 
400 Kingston Quay Hurst Fort 

17,895 Cowes special Hurst Fort 
400 Medina Wharf Hurst Fort 

 5,400 Newport Hurst Fort 

1997 2,160 Newport Harbour Hurst Fort 
2,200 Shepards Wharf Hurst Fort 

 
ƒ 1998-2000 - East Cowes Marina redeveloped with a new floating pontoon layout held in place 

by fixed piles. Depths were restored to previously dredged levels. (R978) 
 

Dredging Activities 
Date Volume removed 

 (wet tonnes) Location Disposal Site at Sea 

1999 45,500 Main Fairway (north of chain ferry) Nab Tower 
 

2000 
15,600 
24,989 

Cowes Yacht Haven 
East Cowes Marina 

Nab Tower 
Nab Tower 

 
ƒ 2000/2001 – redesign of Cowes Yacht Haven - 3000m2 of hard standing and an upgrade in the 

mooring facilities. Alteration in location of Red Funnel Ferry terminal. (R799) 
ƒ  

Dredging Activities 

Date Volume removed 
 (wet tonnes) Location Disposal Site at Sea 

2001 32,955 East Cowes Marina Nab Tower 
2002 3,770 UKSA Basin Nab Tower 

 
ƒ 2002 – Shepards Wharf Boatyard Development (R935) 

Dredging Activities 
Date Volume removed 

(wet tonnes) Location Disposal Site at Sea 

2003 28,523 East Cowes Marina Nab Tower 
2004 6,500 Cowes Yacht Haven Injection dredge method 

 
ƒ 2006 – Royal Yacht Squadron – construction of a breakwater outside RYS headquarters with 

mooring for ten yachts and allocation for several small craft. Fixed structure at the mouth of 
Cowes Harbour (ABPmer Report R1081) (Boating Business). 

 
Dredging Activities 

Date Volume removed  
(wet tonnes) Location Disposal Site at Sea 

2005 (157,320 m3) 
235,980 

Kingston lift dock 
Shepards Wharf Nab Tower 

2006 ? RYS 2005 / 2006 
Dean & Dyball, Barabal as 

dredging contractor. Jenkins 
supplied Hopper barge only 

2007 29,400 Island Harbour Marina Nab Tower 
2008 (8,000 m3) 10,240 Cowes Yacht Haven Nab Tower 
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Dredging Activities 
Date Volume removed  

(wet tonnes) Location Disposal Site at Sea 

2009 - - - 
 

2010 
(3,200 m3) 4,096 Cowes Corinthian Yacht Club Nab Tower 

(8,000 m3) 10,240 Cowes Yacht Haven Nab Tower 
 

Bed Levelling 

Date Job No Location Duration 
(Days) 

Working 
Time 

(hours) 
Lgth 
(m) 

Wdth 
(m) 

Change 
(m) 

Volume 
(m3) 

Removed 
to 

Fairway? 
15/11/2010 030SWM10 Shepards 

Wharf Marina 
6 29.0 35 45 0.25 394 Yes 

22/12/2010 039ECM10 East Cowes 
Marina 

2 13.0 150 12 0.25 450 Yes 

 
Dredging 

2011 (350m3) 448 RNLI Slipway Raymond Brown 
 

Bed Levelling 

Date Job No Location Duration 
(Days) 

Working 
Time 

(hours) 
Lgth 
(m) 

Wdth 
(m) 

Change 
(m) 

Volume 
(m3) 

Removed 
to 

Fairway? 
02/02/2011 051CHA11 Town Quay 2 10.0 10 30 0.25 75 Yes 

14/02/2011 055Nwpr11 RWE Kingston 
Berth 2 10.0 80 8 0.25 160 Partially 

15/02/2011 056UKSA11 UKSA 4 21.0 250 6 0.30 450 Yes 

26/04/2011 092IWAGG11 Isle of Wight 
Aggregates 2 14.0 60 8 0.25 120 Partially 

28/04/2011 094UKSA11 UKSA 1 3.0 250 6 0.10 150 Yes 
12/07/2011 127PD11 PD Wharf 2 14.0 160 15 0.20 480 No 

13/07/2011 130KMS11 Kingston 
Boatyard Dock 1 5.0 45 12 0.25 135 Yes 

29/07/2011 140CYH11 Cowes Yacht 
Haven 1 6.0 35 6 0.25 53 Yes 

27/10/2011 176PD11 PD Wharf 6 25.0 160 15 0.20 480 No 

22/11/2011 188ISC11 ISC Pontoon 
area bed level 4 14.0 30 16 0.50 240 Yes 

24/11/2011 189JT11 Commodore 
House 1 2.0 30 12 0.25 90 Yes 

25/11/2011 191CHM11 C and F 
pontoons folly 1 2.0 15 6 0.25 23 yes 

28/04/2011 093ECM11 East Cowes 
Marina 1 3.0 150 12 0.10 180 Yes 

2011 Jenkins Cowes Yacht 
Haven             No 
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Dredging 

2012 -  - - 
 

Bed Levelling 

Date Job No Location Duration 
(Days) 

Working 
Time 

(hours) 
Lgth 
(m) 

Wdth 
(m) 

Change 
(m) 

Volume 
(m3) 

Removed 
to 

Fairway? 

09/02/2012 014IH12 Island Harbour 
Approach 2 12.5 60 9 0.30 162 Yes 

20/02/2012 032UKSA12 UKSA 3 21.0 250 6 0.30 450 Yes 
26/10/2012 174MY12 Medina Yard 1 4.0 45 6 0.50 135 Yes 
 

Dredging 
2013 (7,000m3) 8,993 East Cowes Marina Nab Tower 

 
Bed Levelling 

Date Job No Location Duration 
(Days) 

Working 
Time 

(hours) 
Lgth 
(m) 

Wdth 
(m) 

Change 
(m) 

Volume 
(m3) 

Removed 
to 

Fairway? 

01/02/2013 021IWAGG13 Isle of Wight 
aggregates 2 13.0 60 8 0.25 120 Partially 

08/02/2013 023IWFuels13 Isle of Wight 
Fuels 2 12.0 60 8 0.25 120 Partially 

12/02/2013 024IH13 Island Harbour 
Approach 1 5.5 60 9 0.30 162 Yes 

08/03/2013 034CHM13 F Row 
Whitegates 2 10.5 80 12 0.25 240 Yes 

10/05/2013 077CYH13 Cowes Yacht 
Haven 2 14.0 130 12 0.25 390 Yes 

13/05/2013 078PD13 PD wharf 3 20.0 180 15 0.20 540 Yes 
17/06/2013 079KMS13 UKSA Fairway 3 22.0 150 35 0.20 1,050 Yes 
 

Dredging 

2014 (13,570 m3) 17,370 East Cowes Marina November Nab Tower (90%) Hurst Castle 
(10%) 

 
Bed Levelling 

Date Job No Location Duration 
(Days) 

Working 
Time 

(hours) 
Lgth 
(m) 

Wdth 
(m) 

Change 
(m) 

Volume 
(m3) 

Removed 
to 

Fairway? 
13/01/2014 002AG14 Waterside 1 5. 40 6 0.15 36 Yes 

01/02/2014 013SWM14 Shepards 
Wharf Marina 4 25.5 35 45 0.25 394 Yes 

18/08/2014 090SWM14 Shepards 
Wharf Marina 1 5.0 45 6 0.25 68 Yes 

20/08/2014 093PD14 PD Wharf 3 19.5 160 15 0.20 480 Swinging 
Basin 

01/09/2014 100KMS14 KMS Berth 1 2.5 45 12 0.25 135 Yes 
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Dredging 

2015 (16,300 m3) 20,864 Cowes Yacht Haven Nab Tower 
 

Bed Levelling 

Date Job No Location Duration 
(Days) 

Working 
Time 

(hours) 
Lgth 
(m) 

Wdth 
(m) 

Change 
(m) 

Volume 
(m3) 

Removed 
to 

Fairway? 

14/04/2015 038PD1
5 PD Wharf 1 3.5 160 15 0.20 480 Swinging 

Basin 

15/04/2015 037SW
M15 

Shepards Wharf 
Marina 5 23.0 35 45 0.25 394 Yes 

24/04/2015 041LAL
15 Lallows 1 2.0 24 4 0.50 48 Yes 

05/05/2015 046CHA
15 Town Quay 1 6.0 10 30 0.50 150 Yes 
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B. Summary of Available Observed Data 
 
 
Report ABPmer (2005, R1137), ‘Scoping study for the development of Marine Impact Assessment 
Tools in the Medina Estuary’, highlighted a lack of historical data within the Medina Estuary at that time, 
particularly upstream of the floating bridge at Cowes. Additional data collection has been undertaken 
since that time, in particular, a number of bathymetric and water level/current surveys. The availability 
of data for this report is summarised below. 
 
ƒ Bed Level Surveys: 
 

Over time there have been numerous bed level (bathymetric) surveys undertaken to inform and 
update charts for navigation, harbour planning and other developments. Older surveys will 
have been undertaken using a variety of (typically analogue) methods, producing data that are 
either not directly available or are not suitably consistent with more modern digital survey data. 
Derivative results of older surveys (e.g. navigation charts) are used in this report. 
 
Various bathymetric surveys have been undertaken to inform the need for, and result of 
dredging and bed levelling activities within the Outer Harbour area. The more recent high-
resolution surveys are summarised below. 

 

Date Contractor Tidal Reduction 
Method* 

Horizontal 
Accuracy (m) 

Vertical 
Accuracy (m) 

2003 Pro Surveys Assumed LG ± 2.0 ± 0.2 

February 2007 Shoreline Surveys Ltd Mid Site LG ± 2.0 ± 0.2 

16 to 18 March 2010 Shoreline Surveys Ltd RTK ± 0.1 ± 0.1 

24 April 2013 Shoreline Surveys Ltd RTK ± 0.1 ± 0.1 

20 to 21 May 2015 Shoreline Surveys Ltd RTK ± 0.1 ± 0.1 

 * LG, Local tide gauge; RTK, Real Time Kinematic boat mounted GPS 
 
ƒ Water Levels: 
 

An operational tide gauge maintained by the Environment Agency provides water levels that is 
held in digital and chart form. 
 
For longer term tidal data, it is possible to utilise data from a gauge at a nearby port and apply 
an appropriate correction to ‘translate’ the data to Cowes. 
 
A lack of long term tidal level record means there is no record of long-term sea level rise at the 
site (Medina Estuary). 

 
Source/Report Date of Data Location Recording 

Device Notes 

ABP Research 
R577a 15-16 Aug 1996 Trinity House. 

East Cowes 
Pneumatic 
Tide recorder 

Hydrographic survey 
undertaken as part of studies of 
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Source/Report Date of Data Location Recording 
Device Notes 

the proposed Eastern Channel 
and its approaches 
 

ABP Research 
R577a 13-14 Aug 1996 Red Funnel. West 

Cowes 
Pneumatic 
Tide recorder 

Hydrographic survey 
undertaken as part of studies of 
the proposed Eastern Channel 
and its approaches 

Webber, 1981 May 1976 – 
May 1977 

Adjacent to Isle of 
Wight Sailing 
Club 

 
Deployed as part of study by 
University of Southampton 
(precise location not known) 

ABPmer R1081 25/10/03 (data 
over spring tide) 

Lagrangian 
Survey (recorded 
in transects) 

ADCP 
Workhorse 

Survey undertaken within 
investigation associated with 
Royal Yacht Squadron marina 
development 

ABPmer 
R2399TN 

24/11/14 to 
5/1/15 

Three fixed 
locations in 
Cowes Outer 
Harbour 

AWAC 
Hydrographic survey 
undertaken to inform 
understanding of the effects of 
the Cowes Outer Breakwater. 

 
ƒ Currents: 
 

A number of datasets cover the outer estuary and estuary mouth, covering both the seaward 
and landward side of the breakwater. 
 
Data does not seem to exist upstream of the floating bridge. 

 

Source/Report Date of Data Location Recording 
Device Notes 

ABP Research 
R577a 

August 1996 
(13 hour 
recording 
duration) 

Site 1: Eastern 
Approaches Current Meter 

Data recorded 1-4m above the 
bed, 1m below the surface. 
Current speed and direction 

ABP Research 
R577a 

August 1996 
(13 hour 
recording 
duration) 

Site 2: Outer 
Harbour Entrance Current Meter 

Data recorded 1-4m above the 
bed, 1m below the surface. 
Current speed and direction 

ABP Research 
R577a 

August 1996 
(13 hour 
recording 
duration) 

Site 3: South of 
Floating Bridge Current Meter 

Data recorded 1-4m above the 
bed, 1m below the surface. 
Current speed and direction 

ABP Research 
R577a 

August 1996 
(early flood; late 
flood; ebb) 

27 locations at 
Estuary Mouth Float Tracking Surface float tracking plots 

available 

Webber, 1981 15th and 30th 
May 1980 

6 sites in outer 
estuary Current Meter 

Readings taken at surface, mid 
depth and bed to produce 
depth-average values 

ABPmer R1081 25/10/03 (data 
over spring tide) 

Lagrangian 
Survey (recorded 
in transects) 

ADCP 
Workhorse 

Survey undertaken within 
investigation associated with 
Royal Yacht Squadron marina 
development 

Titan 
CS0125/F1A/1 Feb-Mar 2005 Lagrangian 

Survey (recorded 
ADCP 
Workhorse 

Cowes Outer Harbour and 
Medina River to Newport.  
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Source/Report Date of Data Location Recording 
Device Notes 

in transects) 
reported at 4 
locations. 

ABPmer 
R2399TN 

24/11/14 to 
5/1/15 

Three fixed 
locations in 
Cowes Outer 
Harbour  

AWAC 
Hydrographic survey 
undertaken to inform 
understanding of the effects of 
the Cowes Outer Breakwater. 

ABPmer 
R2399TN 

25/11/14 to 
26/11/14 

Lagrangian 
Survey (recorded 
in transects) 

ADCP 
Workhorse 

Hydrographic survey 
undertaken to inform 
understanding of the effects of 
the Cowes Outer Breakwater. 

 
ƒ Freshwater flow: 
 

The Environment Agency holds mean freshwater flow data at Shide, Upper Shide, Carisbrooke 
Mill and Lukely Brook. These datasets should provide a good level of information regarding the 
inflow of freshwater into the estuary. 

 
ƒ Wind: 
 

Wind data is available from a variety of locations in the vicinity of the Medina Estuary 
 
Wind data is available from Calshot weather station, Southampton weather centre and Lee-on-
Solent. 

 
ƒ Waves: 
 

No long term wave monitoring has been undertaken providing data relevant to the Medina 
Estuary. However, the 2003 field survey provides wave data that is acceptable for analysis of 
the impact of waves. 

 
ƒ Bed sediments: 

 
Much of the data was collected many years ago and does not cover full extents of the estuary. 
 
Data at the inter-tidal areas of the outer estuary is limited to a small number of samples taken 
on Shrape Mud. 
 
No data defining bed sediments upstream of the Floating Bridge.  

 
Source/Report Date of Data Location Device 

ABP Research R577a August 1996 22 samples in outer estuary Van veen grab 

Webber, 1981 May 1980 
8 samples in outer estuary and 4 
further inter-tidal samples from the 
Shrape Mud (NE of breakwater) 

Diver 

Univ. Southampton, 
1987 November 1986 4 samples taken from inter-tidal Shrape 

Mud (immediately NE of breakwater)  
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ƒ Suspended sediments: 

 
Restricted to surveys taken in August 2006 at the Eastern Approaches, Outer Harbour 
Entrance and South of the floating bridge. 
 
Provides information for the outer estuary but a lack of information for the upper and inner 
estuary. 

 
Source/Report Date of Data Location Details of 

Measurements Notes 

ABP Research 
R577a August 1996 Eastern 

Approaches 
Throughout Tidal 
Cycle and water 
depth 

Collection as corresponding 
flow survey 1.e over 13 hour 
period and at same locations 

ABP Research 
R577a August 1996 Outer Harbour 

Entrance 
Throughout Tidal 
Cycle and water 
depth 

As Above 

ABP Research 
R577a August 1996 South of 

Floating Bridge 
Throughout Tidal 
Cycle and water 
depth 

As Above 

 
ƒ Sediment transport: 

 
Highly deficient datasets. 
 
Only available data is from the results of modelling undertaken by ABP Research (1997) 
investigating siltation process as part of a study related to a proposed channel deepening. 
 
No sediment transport data covering the coastline immediately adjacent to the mouth of the 
estuary. 

 
ƒ Development, Dredging and Bed Levelling: 
 

A timeline of significant development and dredging and bed levelling events in Cowes Harbour 
has been provided by Cowes Harbour Commission (Appendix A of this report). 

 



 

 

 


