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1. Introduction 
 

1.1 The Cowes Outer Harbour Project 
 

1.1.1 Background 
 
The Cowes Outer Harbour Project forms a component part of the East Cowes 
regeneration strategy that the South East of England Development Agency (SEEDA) 
and the Homes and Communities Agency (formerly English Partnerships) are taking 
forward (itself part of a wider waterfront regeneration initiative for the Medina Valley) to 
create jobs, attract investment and bring new facilities to the local communities. 
 
The masterplan for East Cowes focuses largely on the former GKN North Works site, 
the adjacent waterfront, the land adjacent to Sylvan Avenue and East Cowes town 
centre.  However, a key component of this plan is the creation of a new marine quarter 
on the waterfront. This will comprise new employment facilities particularly designed to 
meet the needs of those involved in the marine industry, a maritime heritage centre, 
hotels, restaurants and shops, events space and new areas of public realm. The 
extension of Venture Quays in 2006 to initially allow manufacture, storage and 
handling of Vestas wind turbine blades, pending longer term use for marine related 
employment uses, was integral to this strategy. 
 
At the time of submitting the planning application for the East Cowes Regeneration 
Project in January 2005, there were technical feasibility and planning issues to be 
investigated in relation to the provision of a marina and the decision was taken to 
exclude the marina from the planning application, pending resolution of these.  Now 
that the feasibility of the Outer Harbour Project has been demonstrated a planning 
application is being made. 
 
The South East of England Development Agency (SEEDA) has been working in 
partnership with Cowes Harbour Commission (CHC) to develop a holistic Outer 
Harbour plan.  The components of the plan are: 
 
 Construction of a new rubble mound breakwater and a short extension to the 

Shrape breakwater to create a properly protected outer harbour for the benefit 
of both Cowes and East Cowes; 

 A marina of 300 permanent berths with separate dedicated provision of visitor 
and event berths to support the waterfront regeneration of East Cowes; and 

 Dredging of a new eastern channel to improve vessel safety within the 
harbour, especially during major yachting events such as Cowes Week and 
the annual Round the Island Race.  
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1.1.2 Benefits of the Scheme 
 
The project will provide major benefit to the economies of both East Cowes and Cowes 
by transforming the outer section of the Medina estuary into a truly sheltered harbour 
bringing improved conditions for existing marinas and moorings as well as the 
provision of much needed waterfront berths.  The Medina estuary is open to the north 
west, north and north east and exposed to waves built up across the full width of the 
Solent, so that a marina in the outer estuary area is not viable without an outer 
breakwater.  However, the breakwater will also improve the protection for the entire 
outer harbour area, improving berth security throughout the outer estuary and 
extending the sailing season.  In addition, by reducing the height of waves arriving at 
the shore, the outer breakwater will reduce the height of flood protection walls that will 
need to be provided on both sides of the estuary, significantly reducing construction 
costs and the visual intrusion of such structures.   
 
The new enhanced deep water yachting facilities will allow Cowes to attract more 
international yachting events such as the IMOCA Open 60 Single-Handed class boats, 
the Volvo Ocean Racing fleet etc. to help with the regeneration of East Cowes.  The 
additional berths as well as meeting a current need, given that existing marina facilities 
are at capacity, will also attract inward investment in both the yachting/boating marine 
services sector as well as waterfront tourism. 
 
The new eastern channel will improve the navigational safety of Cowes Harbour, as 
the existing channel, which small craft share with large commercial craft, has reached 
capacity.   
 

1.1.3 Implications of the Scheme Not Going Ahead 
 
The Cowes Outer Harbour Project is an integrated whole and failure to proceed with 
any element of it would undermine its viability with serious implications for the East 
Cowes regeneration to which it is aligned.   A waterfront marina at East Cowes only 
becomes viable with the construction of an outer breakwater.  A decision not to 
construct an outer breakwater, would erase the long-held aspiration of creating a truly 
sheltered harbour with all the attendant benefits that this would bring in terms of 
improved sailing facilities, inward investment, reduced flood risk and an extended 
season.  With the main fairway close to capacity, the failure to create a new eastern 
channel dedicated to recreational traffic will limit the capacity for further growth in traffic 
size/density for Cowes - particularly for peak periods.  These implications are 
discussed further in Section 2.3.4. 
 

1.2 Overview of the Application Process 
 
Under the Marine Works Environmental Impact Assessment (EIA) Regulations 2007, 
an EIA is required for this proposal to examine all possible impacts to human beings, 
fauna and flora, soil, water, air, climate and the landscape, as well as material assets 
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and the cultural heritage.  This Environmental Statement (ES) reporting the results of 
the EIA will accompany the Food and Environment Protection Act (FEPA) consent.   
 
The proposed scheme will require a full planning application to be submitted to the Isle 
of Wight Council (IOWC) under the Town and Country Planning Act 1990.  However, 
because the jurisdiction of IOWC does not extend below low water, the construction of 
the breakwater and dredging will require the consent of both the Marine and Fisheries 
Agency (MFA) and CHC.   
 
The proposed scope was initially set out in a scoping report prepared (Appendix A) and 
forwarded to the MFA to inform the preparation of their formal scoping opinion.  
Following public consultation of the scoping report, the MFA compiled their scoping 
opinion, which was received on 28 Feb 08 and formally sets out the issues to be 
covered in the EIA.  A copy of the scoping opinion is presented in Appendix B.   
 
The development is located within the Solent Maritime Special Area of Conservation 
(SAC), an internationally designated European Marine Site, and there exists the 
potential that the works are �‘likely to have significant effect�’ upon this site and on 
Solent and Southampton Water Special Protection Area (SPA) and Ramsar site, as 
defined under the Habitats Regulations, an appropriate assessment (AA) is required 
under the Conservation (Natural Habitats &c.) Regulations 1994 (hereafter the 
�‘Habitats Regulations�’).  While there is overlap in the nature of information collated for 
the ES and that required for the AA, the criteria for assessment is quite different.  
Having sought guidance from Natural England, the information required by the lead 
competent authority to complete the AA has been compiled against the Regulation 33 
advice for the Solent European Marine Site and is included at Appendix C.  The 
information contained in Appendix C cross-references, where appropriate, to main 
sections and appendices of the ES.  
 
The proposal needs to be supported by relevant legal consents including a FEPA 
licence. Further details of the relevant legislation and guidance can be found in 
Sections 4 and 5.  SEEDA is the applicant for the project and will apply for the 
consents and approvals to allow the Outer Harbour Project to be delivered.  
 
While there are elements of the scheme that require a planning application, the 
principal elements of the work require consenting under the FEPA licence.  In view of 
this, the MFA were approached and have agreed to act as the lead competent 
authority for the EIA and determination of the AA.  
 

1.3 Approach to EIA 
 
ABP Marine Environmental Research Ltd. (ABPmer) has been commissioned prepare 
the ES according to an agreed scope of works.     
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Table 1.1 provides a breakdown of the issues raised during the scoping process, 
together with cross-references to the respective sections within the ES in which the 
issues have been addressed. 
 
Prior to the commencement of this EIA, a series of studies have been undertaken to 
assess the feasibility of designs both for an outer breakwater and for development of 
East Cowes waterfront.  The current proposal, for which impacts are assessed within 
this ES, therefore embodies the alterations to design that have previously been made 
to reduce environmental impacts and improve the viability of the scheme.  This ES, 
therefore, represents the culmination of a body of environmental data that has been 
acquired over the past nine years and that has been reported in previous studies.   
Where the information contained in earlier reports is considered to be adequate to 
describe the baseline environmental conditions, the decision has been taken not to 
repeat the information in full but summarise the earlier reports, which have been 
included as appendices to this ES.  Conversely, where new information has been 
sourced, this is reported in detail within the ES.  The principal reports which have 
informed this ES have been included as appendices and are listed in Table 1.2. 
 
Based on this agreed scope, the assessment was carried out according to the 
Department of the Environment�’s (DoE) Good Practice Guide (1995) and applies 
ABPmer's established and standardised impact assessment protocols, which are 
outlined in Section 6 and described in more detail in Appendix D. 
 

1.4 Consultation 
 
From the outset of the EIA, the applicant, SEEDA has sought to consult fully with the 
regulators and other key stakeholders to develop and modify the scheme while 
maintaining the design objectives in order to ensure that any adverse impacts are 
minimised and the opportunity to offer additional benefits is exploited. Table 1.3 
provides a breakdown of all the key letters and meetings with organisations and 
individuals consulted since February 2008.  A summary of additional consultation 
relating to the related East Cowes Project prior to February 2008 can be found in 
Appendix F. 
 

1.5 Report Structure 
 
The structure of this ES is as follows: 
 
Section 1 Introduction: Background information on the project and statement 

format (this section). 
 
Section 2 Need and Alternatives: The need for the development and a 

consideration of alternative solutions for meeting the defined need. 
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Section 3 Site Location and Proposed Works: A description of the project and an 
outline construction programme. 

 
Section 4 Legislative Framework and Policy Context: This Section identifies the 

legislative framework within which the scheme will be progressed and 
highlights relevant strategic issues along with planning policies and 
regional development plans. 

 
Section 5 Planning Policy Context: A review of national, regional and local 

planning policy relevant to the site. 
 
Section 6 Methodology: The EIA methodology is described.  
 
Sections 7-15 Impact Assessment: For each receiving environment that may 

potentially be affected by the proposals, baseline information is 
presented together with an evaluation of the environmental 
implications arising from the construction and operation of the 
development. 

 
Section 16 Cumulative and In-Combination Impact Assessment: This Section 

assesses the cumulative impact of the development in combination 
with other plans and projects in the area. 

 
Section 17 Summary of impacts, mitigation, and monitoring. 
 

1.6 Consultants Undertaking the Work 
 

 Marina Projects is a specialist marina and waterfront 
development consultancy.  They have been assisting SEEDA 
since 2004 on proposals to develop the East Cowes 
Waterfront with a leisure marine related focus that will serve 
to assist the wider East Cowes regeneration initiatives.  
Marina Projects input to the scheme has included feasibility 
study, market review and viability testing, marina design and 
general project management.  This has resulted in various 
areas of involvement with the ES with particular input to the 
Needs and Alternatives Section of the ES. 

 

 

Mouchel, is a consulting and business services group that 
provides      design, managerial and engineering services that 
support modern society. Working with government agencies, 
local authorities, government-regulated industries and the 
private-sector to provide safe, reliable roads and railways, 
well-managed education and civic infrastructure, clean water, 
and cost-effective energy. Mouchel help developers and 
corporate clients to combine their objectives with those of the 
society around them.  Mouchel prepared the Flood Risk 
Assessment (FRA) for the terrestrial elements of the project. 
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Capita Lovejoy provides a unique fusion of strategic planning 
insight, environmental sensitivity and sustainable design 
innovation, creating memorable places in which people want 
to invest, live, work and play. 
 
Capita Lovejoy has been responsible for the Landscape 
Visual Impact Assessment (LVIA) (Appendix Aq). 
 
Our portfolio embraces a rich and varied range of award 
winning work. We regularly apply our planning, 
environmental, urban and landscape design expertise to 
complex and high profile developments from project 
masterplanning to detailed design worldwide. 

 

 

Peter Brett Associates LLP (PBA) is a multi-specialist 
consultancy, bringing engineering and planning skills and 
experience together to deliver sustainable development and 
infrastructure projects worldwide. Responsible for providing 
transportation planning and design advice for this ES. 

 
1.7 Items Excluded From EIA  

 
Certain items in Table 1.1 have not been addressed elsewhere in this ES and an 
appropriate explanation is provided here for completeness. 
 
The MFA Scoping Opinion made reference to several issues that fall outside the scope 
of this EIA, which addresses the impacts solely in relation to the three elements of the 
Cowes Outer Harbour Project, namely the outer breakwater, eastern channel and 
Proposed Marina.   The issues that do not now form part of the scheme include: 
 
 Any planting schemes.  The East Cowes Project had involved a woodland 

planting scheme and the scoping opinion had stressed the need for use of 
native trees and shrubs appropriate to the area and ideally use of seed or 
stock of local provenance.  The Cowes Outer Harbour Project involves no 
planting scheme of this nature. 

 Impacts to terrestrial species including slow worms.  This issue was 
identified during scoping  but  relates to the East Cowes Project and there are 
considered to be no direct or indirect impacts of significance upon terrestrial 
species arising from the Cowes Outer Harbour Project. 

 
For this reason further reference is not made to the above in this ES. 
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1.8 Definitions 

 
Reference is made throughout the ES to various areas of the Medina estuary.  To aid 
the reader these are defined below and are illustrated in Figure 7.6 
 
Outer harbour Portion of the estuary bounded at the north by a straight line drawn 

between Old Castle Point in the east and the seaward extremity of 
Cowes Castle in the west and to the south by the Chain Ferry.   

 
Outer estuary Geographically, the outer estuary equates to the outer harbour 

described above.  However, in the physical processes section of the 
ES, the term outer estuary has been used rather than outer harbour to 
provide consistency with the earlier reports that have been included as 
appendices. 

 
Inner estuary Area enclosed at the north by the Chain Ferry and at the south by a 

line across the estuary from Folly Inn on the east to just north of 
Werrar marsh on the west. 

 
Upper estuary Area of estuary southwards of Folly Inn through to Newport. 
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Table 1.1 Issues raised during EIA scoping pocess Dec 07 - Feb 08 
 

Organisation Date Of 
Response Principal Issue Sub Issues Section Of Report 

Navigation Maintenance of navigational safety,  given an expected increase in the recreational traffic in close proximity to the main 
shipping channel for Southampton. 12.2.1 

ABP Southampton  via SO 
Cumulative/In Combination 
effects. Southampton dredge and cumulative/in-combination impact that will warrant an AA. 16.3.1 

County Archaeological 
Officer; No response   But see comments under Hampshire CC   

The Crown Estates  via SO Land Ownership No comments but wish to remain part of consultation. NA 
DEFRA No response     NA 

Recommend direct consultation with local commercial fisheries organisations (list supplied) and the Sea Fisheries 
Committee as well as local Angling Associations.  Former should include vessels from Hamble and Lymington.   11.2 

Fisheries Oyster fisheries are liable to be impacted.  Contaminants needs to include microbiological consideration for both the 
construction and operational phases of the project.   9.4..2.4 & 11.2.4.1 MFA   27/02/2008 

Disposal Use of Hurst Fort Disposal Site considered inappropriate (However, use of this site was not proposed). 3.6 

General Impacts for breakwater include: physical processes visual impact, archaeology, navigation and safety, lighting and seabed 
ecology. Sections 7,15,14,12 &10 

IOW Council; via SO 
Planning (Jurisdiction) Outer breakwater not attached to IOW therefore outside jurisdiction.  Marina is attached and therefore within IOW 

jurisdiction. Section 5 

English Heritage; via SO Archaeology 

�• Potential impact areas are of high archaeological potential.    
�• SSS survey by Oxford Arch in 2005 indicated potential for survival of wrecks/organic remains. 
�• Sheltered anchorage since Roman period 
�• Boat building from Medieval period onwards - maritime and terrestrial contexts. 
�• Post Holocene occupation horizons particularly vulnerable to any increase in scour. 
�• Need for a comprehensive desktop assessment and impact assessment, augmented as necessary by field sampling.   

Section 14 

Marine Ecology 
High risk of significant and permanent adverse impact to features of nature conservation interest on this site, including the 
SAC, SPA/Ramsar, SSSI, SINC, and BAP habitats and species. Measures  to be taken to avoid adverse impacts, and 
provide adequate evidence to demonstrate that compensation, mitigation or enhancement will be provided. 

10.5 & Section 17 

Cumulative/In Combination 
effects & SLR Future climate change and SLR needs to be taken into consideration. 16.3.2.5 

Cumulative/In Combination 
effects List of plans and projects to be considered should include those identified in the Lymington Harbour Protection project. 16.3.2.1 

Environment Agency (EA)  via SO 

Nature Conservation & Marine 
Ecology 

The Impact Assessment Tools Medina Project  has yet to be agreed/signed off by the EA.  Its use may be inappropriate.  
Direct contact to be made with Catherine Cooper, Flood Risk Mgr.   Table 1.3 & Section 7.3 

  Reference to be made to then UK & IOW BAP and relevant nature conservation and recreation polices within the IOW 
UDP and Core Strategy. UK & Local biodiversity targets and enhancement opportunities considered. 10.2.8 

Nature Conservation (Mitigation) Water pollution during and post construction incl. leaks/spillages from construction plant and direct input of sewage. 9.4 
Phasing of construction to minimise disturbance to wildlife, following Pollution Prevention Guidance and the Environmental 
code of practice: practical advice for marine businesses, sailing clubs and training centres. 3.8.3 & Table 3.2 

Strategies to reduce/avoid impacts to terrestrial and aquatic species/habitats, where approp. 1.7 Nature Conservation (Mitigation) 

Existing habitats should be incorporated into site design and protected from adverse change. 2.3.3.3 
Nature Conservation 
(Compensation) Habitat creation for compensation for habitats lost and to improve landscape/ecology. 10.5.2-10.5.3 

Environment Agency (EA)  via SO 

Nature Conservation (Mitigation) Planting schemes, esp. close to watercourses should use native trees /shrubs using local seed stock. 1.7 
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Organisation Date Of 
Response Principal Issue Sub Issues Section Of Report 

Monitoring If relevant an appropriate monitoring regime should be introduced. Section 17 

Fisheries Migratory Salmonoids.  Application of suspended solids and dissolved oxygen standards as derived for Dibden Bay 
Inquiry.  Nb. Not an issue from Dec to March as fish are not usually present. 11.2.3 

AA reqd. - due to loss of habitat from estuary sub-feature.  Assessment needs to include the extraction, deposition and 
transport route.  Freshwater sources across intertidal are 'honeypots for some birds, therefore timing of works is critical. Appendix C 

Marine WQ WQ to be maintained.  Effects on Medina and Cowes local designated Shellfish Waters - poss. breach of statutory 
standards for DO, SS, contaminants incl. metals and organohalogenated substances and concerns over increases in 
nutrient levels.  Scheme would require a monitoring programme for compliance with SS and DO with built in thresholds to 
cease operations if levels are exceeded. 

Section 9 

Information on the nature of proposed operations and on the sediment/infill quality. Section 3 
Marine WQ (Construction) Designated bathing water at Cowes and non designated bathing water at E.Cowes.  Potential for increased 

SS/contaminant levels and bacteriological levels during construction.   

Marine WQ (Operation) Altered sediment patterns which may carry a faecal load impacting bathing waters. 9.2.4, 9.3.3.5 and 9.4.2.4 

Disposal Beneficial reuse of sediment mentioned but no options presented.  Intertidal soft sediment recharge poses potentially huge 
risks to WQ.  EA to be consulted. 3.6 and 17.3.1.1 

Flood Risk Assessment FRA to be commissioned.   Sectionr 8/Appendices 
P,Q&R 

MCA   Navigation Navigation of particular interest but believe para 2.8 of scoping report covers EIA reqt. Section 12 
Direct impacts of breakwater, capital dredge and possible reclaim, in particular to estuary morphology, eelgrass beds, 
subtidal and intertidal habitats. 7.3.3 & 10.5.2-10.5.6 

Indirect impacts associated with the breakwater and capital dredge, in particular changes to hydrodynamics, sedimentary 
processes, tidal propagation and associated changes to estuary morphology.  Effects on Tidal propagation will esp. need 
to consider intertidal exposure. 

Section 7 and 10.5.2-
10.5.6 

Predicted changes will need to consider sea level rise. 7.3.7.1 & 16.3.2.5 
Indirect effects to the Medina estuary and its habitats, associated with changes to estuary morphology. 7.3.3 &10.5.2-10.5.6 
Indirect effects to surrounding subtidal and intertidal habitats and associated bird populations; including impacts as a result 
of the physical presence of the structures, operation of the marina and maintenance dredging.  Including disturbance to 
birds, loss and decline in condition of intertidal and subtidal habitats. 

10.5.2-10.5.5 &10.5.8 

Options for disposal or beneficial use of dredged material. 3.6 and 17.3.1.1 
Any proposals for providing new habitat or improving the quality of existing habitat to mitigate or even compensate for 
potential impacts. 10.5.3 

Fulfillment of applicant's duty, under S28G of the Wildlife and Countryside Act 1981, as incorporated by the Countryside 
and Rights of Way Act 2000, to take reasonable steps, consistent with the proper exercise of their functions, to further the 
conservation and enhancement of the SSSIs affected. 

10.5.3 

Consideration of slow worms on nearby brownfield site. 1.7 
Within Alternatives section, consideration of a 'do less' as well as a 'do nothing' approach. 2.3 
Indirect consequences of proposal incl. increased use of biocides; erosive action caused by boat wash; increase in risk of 
collisions & asc. marpol incidents; possible displacement of other craft. 9.4.4 & 12.2. 

Further indirect development incl. improvement to coastal defences. 8 

Natural England (NE); 15/01/2008 Nature Conservation 

BAP priority habitats and species for                                                                                                      
�• Coastal Saltmarsh 
�• Intertidal mudflats 
�• Seagrass beds 
�• Sheltered muddy gravels 
�• Subtidal sands and gravels 

10.2.8 & 10.5 
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Organisation Date Of 
Response Principal Issue Sub Issues Section Of Report 

�• Tide-swept channels 
�• Native Oyster 

Natural England (NE); 15/01/2008 Nature Conservation                 
(AA) 

AA - considered on a feature by feature basis and taking into consideration in combination plans/projects including:                
�• Coastal Strategies and Estuary Management Plans current and developing; 
�• Existing requirements for maintenance dredging within the Medina estuary 
�• Proposed capital dredge of Southampton Water Approach Channel 
�• Offshore breakwaters at Lymington 
�• Offshore breakwaters at Seagrove Bay 
�• Any port development reqts. arising out of the Isle of Wight Local Development Framework 
�• Possible IOW Council Medina barrage proposal 
�• The Solent Oyster Fishery Regulating Order 

Appendix C 

RSPB via SO Nature Conservation 

�• Potential indirect effects on Solent and Southampton Water SPA. 
�• Potential direct effects on Solent Maritime SAC.  
�• Physical processes changes and potential for contamination of Medina intertidal (both within and outside SPA) due to 
dredging 
�• RSPB note the difficulty in mitigating for loss of intertidal habitat without knock-on detrimental effects on other designated 
features. 

10.5 esp. 10.5.8 &10.5.9 

Trinity House; via SO Navigation Scoping report adequately describes scope for EIA. 
Request to be kept informed on proposed construction and associated works.        Section 12 

Solent Forum No response     NA 
Medina Valley Centre Verbal only Nature Conservation Pursuit of alternative designs in the light of the Eco Island sustainability concept. 2.3 

Impact on the integrity of the Solent Maritime SAC, particularly the eelgrass noting their importance to seahorses.   10.5.6 
Timing of works 3.8.3 
Reqt. for formal planning application to IOWC to cover terrestrial aspects of the scheme and need for consideration of 
terrestrial and marine aspects;   

In combination impacts and need to consider developments on both sides of the Solent Section 16 
EIA should inform an AA Appendix C 
Challenge to claim that scheme forms key component of IOW Community strategy 5.3 
Consideration of impacts to IOW BAP 10.2.8 & 10.5 
Implications of scheme for Medina maintenance dredging protocol 7.3.7 
Assessment of any loss to seagrass habitat and the species it supports 10.5.6 
Impact of increased recreational traffic upon nature conservation features; 12.2.1 
Assessment of hydromorphological impacts upon other areas 7.3.3 & 16.3.1 

Hampshire & IOW Wildlife 
Trusts 23/01/2008 Nature Conservation 

Pollution from boats 9.4.4 
Assessment of implications of development in the light of climate change/sea level rise Section 8 & 16..3.2.5 Hampshire & IOW Wildlife 

Trusts 23/01/2008 Nature Conservation Consideration of alternative locations for the development 2.3 

Hampshire & Wight Trust 
for Maritime Archaeology   Archaeology & cultural heritage 

Need to consider cultural heritage as well as purely marine archaeology. 
Geophysical survey to collect additional data collected should be designed so as to meet requirements for informing 
archaeological assessment. 

Section 14 

Southern Sea Fisheries 
Committee via SO Fisheries SSC and potential impact on shellfish beds in vicinity of Osborne Bay 11.2.1 

Royal Yachting Association via SO   No comments or objections to proposed works. NA 
Hampshire CC via SO   No further comment.  Scoping report addresses required scope for ES NA 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 11 R.1518 
 

Table 1.2 Principal reports from earlier studies informing the proposed Cowes OH 
Project together with location within the appendices to this ES  

 
Date Report Details Location 

Within ES 

Mar 1999 An Investigation into the Viability of an Outer Breakwater in Cowes Harbour. 
ABP Research & Consultancy Report No. R813. Not included 

Jun 2003 Consideration of Alternative Use of Dredge Material.  ABPmer Report No. 
R1028 prepared for Dean & Reddyhoff Ltd. Appendix L 

2004 ABPmer Impact Assessment Guide Appendix D 

Jan 2005 Cowes Ecology Phase 1 Survey Report. ABPmer Report No. R1157 prepared 
for Mouchel Parkman. Appendix U 

2005 IOWC Document QMS 4/071 List of IOW Council Public Slipways. Appendix Am 

Feb 2005 Scoping Study for the Development of Marine Impact Assessment Tools in the 
Medina Estuary.  ABPmer Report No. R1137 prepared for SEEDA. Not included 

Mar 2005 Information for �‘Venture Quays Apron Extension�’ Appropriate Assessment. 
ABPmer Report No. R1185 prepared for SEEDA and English Partnerships. Not included 

Jun 2005 Ecological Review of the Medina Estuary.  ABPmer Report No. R1196 
prepared for Mouchel Parkman. Appendix V 

Jun 2005 
East Cowes, Isle of Wight Venture Quays Apron Approach. Archaeological 
assessment of sidescan sonar, sub-bottom profile and magnetic survey data. 
Prepared by Wessex Archaeology for Mouchel Parkman 

Appendix Af 

Jul 2005 Medina Dredge Management Plan.  ABPmer Report No. R1215 Appendix M 

Aug 2005 East Cowes Project, The Isle of Wight.  Desk Based Assessment.  Oxford 
Archaeology prepared for Mouchel Parkman. Appendix Ac 

Aug 2005 East Cowes Venture Quays Apron Extension The Isle of Wight.  Desktop 
Assessment prepared by Oxford Archaeology for Mouchel Parkman. Appendix Ad 

Aug 2005 
Isle of Wight East Cowes Venture Quays. Desk-based Assessment and 
Geophysical Survey: Synthesis Document.  Prepared by Oxford Archaeology 
for Mouchel Parkman. 

Appendix Ae 

Nov 2005 East Cowes, Isle of Wight, Venture Quays Apron Extension area and Phase 1 
Archaeological diving investigation. Appendix Ag 

Nov 2005 East Cowes, Isle of Wight, East Cowes Project Phase 2 Archaeological diving 
investigation Appendix Ah 

Dec 2005 Flood Risk Assessment: East Cowes Project.   Mouchel Parkman prepared for 
SEEDA. Appendix R 

Dec 2005 East Cowes Project Outline Planning Application: Environmental Statement.  
Prepared by Mouchel Parkman for SEEDA & English Partnerships. Appendix Ab 

Jan 2006 Cowes Outer Harbour Study Revision A.  Prepared by Marina Projects fro 
SEEDA. Appendix Ar 

Aug 2006 Marine Impact Assessment Tools: Data Collation Document.  ABPmer Report 
No.R1299 prepared for Isle of Wight Council (IOW). Not included 

Aug 2006 
East Cowes Project, Isle of Wight.  Assessment of Palaeoenvironmental 
Remains and Archaeological Recording of Geotechnical Samples. Prepared by 
Wessex Archaeology for Mouchel Parkman on behalf of SEEDA 

Appendix Ai 

Sep 2006 Marine Impact Assessment Tools:  Medina Estuary Historic Understanding.  
ABPmer Report No. R1306 prepared for IOW Council Appendix N 

Oct 2006 Medina Estuary:  Review of Intertidal and Subtidal Benthic Communities.  
ABPmer Report No. R1269 prepared for IOW Council. Appendix W 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 12 R.1518 
 

Date Report Details Location 
Within ES 

Dec 2006 
Medina Estuary Historic Environment Assessment: Marine Archaeology.  
Report prepared on behalf of: Isle of Wight Archaeological Centre by 
Hampshire & Wight Trust for Maritime Archaeology. 

Appendix Aj 

Feb 2007 
Marine Impact Assessment Tools - Model Calibration and Validation Report: 
Medina Estuary, Isle of Wight.  ABPmer Report No. R1295 prepared for IOW 
Council. 

Appendix O 

Apr 2007 East Cowes Ground Investigation - Interpretative Report.  Mouchel Parkman 
prepared for SEEDA.   Appendix K 

May 2007 
Waterbirds of the Medina Estuary: An analysis of the data for key species of 
waterbird feeding and roosting along the Medina Estuary, Isle of Wight 1986 - 
2006.  A report for the Isle of Wight Estuaries Project prepared by K. Marston. 

Not included 

May 2007 East Cowes - Isle of Wight Outer Harbour Study - Stage 2 Report - Market 
Assessment & Viability.  Marina Projects Prepared for SEEDA Appendix E 

Aug 2007 Marine Impact Assessment Tools -Medina Estuary Scheme Testing.  ABPmer 
Report No. R1322 prepared for IOW Council. Appendix I 

Aug 2007 Marina Design Parameters: Wave Climate Marina Projects Appendix G 

Nov 2007 Cowes Outer Harbour Development: EIA Scoping Report.  ABPmer Report No. 
R1390 Prepared for SEEDA/CHC Appendix A 

Feb 2008 Scoping Opinion for the Proposed Outer Harbour Development, Cowes, Isle of 
Wight.  Marine and Fisheries Agency Appendix B 

May 2008 Modelling of an Additional Breakwater and Shrape Marina - Cowes Harbour.  
ABPmer Report No. R1411 prepared for SEEDA and CHC. Appendix J 

Jun 2008 Construction Design Methodology prepared by Mayhew Callum, Consultant 
Engineers, for SEEDA. Appendix H 

Sep 2008 East Cowes Project: Statement of Community Involvement.  King Sturge 
Planning Consultants prepared for SEEDA. Appendix F 

Sep 2008 East Cowes Community Partnership (ECCP) Report on Development of Public 
Slipways for East Cowes. Appendix An 

Oct 2008 Minutes from Commercial Fisheries Consultation Meeting held 20 Oct 08. Appendix Aa 

Nov 2008 Flood Risk Assessment for Water Compatible Elements of the Scheme - 
Breakwater, Dredge and Marina Appendix P 

Nov 2008 Potential Impacts of Underwater Noise Disturbance to Sea Trout during 
Construction of Cowes Breakwater Appendix Y 

Nov 2008  Sustainable Dredging in the Medina Estuary: Position Paper prepared by the 
IOW Estuaries Officer for the MEMG. Appendix Z 

Dec 2008 Cowes Outer Harbour Project Plume Dispersion Modelling Report Appendix S 

Dec 2008 Cowes Harbour entrance seagrass surveys Aug.-Sept. 08 
Final report.  Dr. Ken Collins NOC prepared for SEEDA/CHC. Appendix X 

Jan 2009 Analysis Results of Oct 08 Sediment Sampling. Appendix Ak 
Mar 2009 ABPmer Review of Relevant Planning Policies Appendix Al 

Mar 2009 Information to Support Appropriate Assessment of the Cowes Outer Harbour 
Project.  Prepared by ABPmer for SEEDA Appendix C 

May 2009 Cowes Outer Harbour Project Road Traffic Assessment  Appendix Ao 

Mar 2009 
Modelling of an Additional Breakwater and Marina - Cowes Harbour:  
Supplementary Report for Modelling of Layout 6.  ABPmer Report No R1514 
prepared for SEEDA/CHC. 

Appendix Ap 

May 2009 
East Cowes Outer Breakwater & Marina 
Visual Impact Assessment. Capita Lovejoy Report 034502 prepared for 
SEEDA. 

Appendix Aq 
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Table 1.3 Details of key written consultation with government regulators and other 
stakeholders 

 
Date Nature of communication Details 

27 Feb 08 MFA Letter.  Formal Scoping Phase of ES Natural England response incorporated in 
Scoping Opinion (Appendix B of ES). 

16 May 08 Meeting to discuss conservation issues. Attended by CHC, Medina Valley Centre, IOW 
Council, Medina Estuaries Officer 

19 May 08 Meeting with the Catherine Cooper, EA, Flood 
Risk Officer. 

Presentation on the results of hydrodynamic 
and sedimentation modelling for the EIA. 

18 Jun 98 Letter from Catherine Cooper, EA, to ABPmer. Formal sign-off for the hydrodynamic model 
and sediment transport model 

4 Jul 08 Letter to Dr. Chris McMullon, NE, 
Request for formal sign-off for the 
hydrodynamic & sedimentation model to be 
used in ES. 

15 Jul 08 Meeting with Regulators incl.  
NE representatives. 

To present initial findings of the EIA and 
discuss the key issues. 

18 Jul 08 Letter from Dr. Claire Lambert, NE. NE sign-off of hydrodynamic model and 
sediment transport model with caveats. 

1 Sep 08 Letter from Charlotte Stride, EA, to ABPmer. 
Waiver of the requirement for additional 
modelling of sea level rise to support the 
water-compatible flood risk assessment. 

18 Sep 08 Meeting with NE. 
Discussion of outstanding concerns in relation 
to the hydrodynamic model and sediment 
transport model. 

20 Oct 08 Meeting to address issues on commercial 
fisheries 

Meeting comprised representatives from MFA, 
commercial fishing industry, the EA, IOWC and 
Southern Sea Fisheries Committee. 

24 Oct 08 Letter from S. McIntosh, Cowes Harbour 
Master to Dr. Roger Morris, NE Request for NE sign-off of the MAT model. 

27 Oct 08 Letter from Dr. Claire Lambert, NE. 
Formal sign-off for the hydrodynamic & 
sedimentation model together with comments 
on interpretation of sedimentation model. 

27 Oct 08 Letter from David Holifield, SEEDA,  
to Dr. Chris McMullon, NE. 

Requests for answers from NE in relation to 
issues raised. 

30 Oct 08 Letter from Mr S McFarlane, EA, to ABPmer. Comments following EA review of draft water-
compatible FRA. 

27 Nov 08 Meeting with NE. Presentation of findings of EIA in relation to 
impacts on nature conservation/ecology. 

15 Dec 08 ABPmer letter to Dr. Sarah Wiggins, NE. Clarification of ABPmer interpretation of the 
MAT sediment model. 

5 Dec 08 Letter from Mr S McFarlane, EA, to ABPmer. Comments following EA review of draft water-
compatible FRA. 

4 Mar 09 Letter from Dr. Sarah Wiggins, NE  
to Marina Projects 

Pre-application advice regarding Cowes Outer 
Harbour Project Layout 6. 

26 Mar 09 Meeting with Dr. Sarah Wiggins, NE  To discuss potential implications for the 
scheme to the Natura 2000 designations. 
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2. Project Needs/Alternatives 
 
2.1 Introduction 

 
The Cowes Outer Harbour Project forms a component part of the wider East Cowes 
Project a regeneration strategy that the South East of England Development Agency 
(SEEDA) is taking forward in partnership with the national housing and regeneration 
agency, the Homes and Communities Agency (formerly English Partnerships). The 
East Cowes Project is itself part of a wider waterfront regeneration initiative for the 
Medina Valley (the Cowes Waterfront Initiative) that seeks to create jobs, attract 
investment and bring new facilities to the local communities. 
 
The masterplan for East Cowes focuses largely on the former GKN North Works site, 
the adjacent waterfront, the land adjacent to Sylvan Avenue and East Cowes town 
centre.  However, a key component of this plan is the creation of a new marine quarter 
on the waterfront. This will comprise new employment facilities particularly designed to 
meet those involved in the marine industry, a maritime heritage centre, hotels, 
restaurants and shops, events space and new areas of public realm. The extension of 
Venture Quays in 2006 to initially allow manufacture, storage and handling of Vestas 
wind turbine blades pending longer term use for marine related employment uses was 
integral to this strategy. 
  
Supporting the waterfront strategy are three water-based proposals that together form 
the Cowes Outer Harbour Project for which this ES has been prepared.  These are: 
 
 A system of wave protection to create a properly protected outer harbour for 

the benefit of both Cowes and East Cowes. This consists of a new rubble 
mound outer breakwater and a short extension to the Shrape breakwater; 

 A marina of 300 permanent berths with separate dedicated provision of visitor 
and event berths to support the waterfront regeneration of East Cowes; 

 Dredging of a new eastern channel to improve vessel safety within the 
harbour, especially during major yachting events such as Cowes Week and 
the annual Round the Island Race.  

 
2.2 Project Rationale  

 
2.2.1 Introduction 

 
The proposed breakwater and Shrape breakwater extension, marina and eastern 
channel form a composite whole within the Cowes Outer Harbour Project and are all 
interdependent in terms of their viability. While synergy has resulted in their 
incorporation within a broader development project for the outer harbour, the 
underlying rationale for the breakwater and the eastern navigational channel have 
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earlier origins.  For this reason, the rationales for the three main components of the 
scheme are discussed separately. 

 
2.2.2 Rationale for Breakwater 

 
Protection for the harbour against northerly and north-easterly waves, in the form of a 
breakwater, has been debated since around 1860 when Admiral de Horsey proposed a 
breakwater 1800ft (550m) long with a gap near the shore (Webber 1978).  
 
In 1936, a Provisional Order was given for a 320m breakwater on the Shrape mud, 
now known as the Shrape breakwater. The main purpose of this breakwater, however, 
was to overcome the siltation problem in the harbour and not to give protection from 
northerly waves. The Shrape breakwater has fulfilled its original role and continues to 
do so but, while affording some protection to the lee side, it cannot, and was never 
intended to, provide wave protection for the harbour on the scale of the outer 
breakwater. 
 
During the Cowes Week of 1968, there was a northerly wind, which increased to 
Force 6 causing disturbance in the harbour. This was particularly unpleasant for the 
small craft in the harbour visiting for Cowes Week, and resulted in renewed demands 
for improved breakwater protection (Webber 1981, Webber 1978). 
 
On the 11th/12th January 1978, strong northerly winds, registering Force 8 at Calshot, 
occurred for a period of 10 hours (Webber 1981). This coincided with high spring tides 
coupled with a storm surge. The 7km fetch length, deep water and extremely strong 
winds resulted in extreme wave conditions in Cowes Harbour and damage to harbour 
facilities was estimated at £110,000. The damage to small craft was also considerable. 
 
Following the 1978 storm event, the CHC authorised a preliminary feasibility study into 
the possibility of an outer breakwater. The purpose of the breakwater would be to 
create shelter for the benefit of small craft and to protect the structures in the harbour, 
which were severely battered on the occasion of the January 1978 storm. This first 
study was undertaken by N. B. Webber, from the Civil Engineering Department of the 
University of Southampton. 
 
More recently, Cowes experienced some tidal flooding during December 1999, one 
property was reported as being flooded inside and a further six were flooded outside. 
Tidal flooding was abated by a sand bag wall constructed by Environment Agency 
contractors and by a change in the wind direction, which reduced wave action (Entec 
UK Ltd. 2007). 
 
In 1999, ABP Research were commissioned by the CHC to re-examine Webber's 
earlier breakwater design and to test various combinations of breakwater parameters, 
ie. length, design, location, wave condition etc.using numerical modelling techniques 
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(ABP Research, 1999) with the aim of improving on the earlier design in terms of the 
location and length of a breakwater. 
 
The potential for storm induced damage, similar to that documented above, limits both 
the attractiveness of Cowes for winter mooring and the scope for additional marina 
development. 
 
The CHC strategy published in 2003 identified a number of initiatives but, in particular, 
it reconfirmed a long-term objective for the provision of an outer breakwater to develop 
and enhance Cowes Harbour, recognizing that such a feature would also directly 
benefit any waterfront development proposals in East Cowes. 
 

2.2.3 Rationale for Marina 
 
As part of the preliminary work for the East Cowes regeneration project, referred to in 
Section 2.1, SEEDA commissioned a study in 2003 (Marina Projects & John Pattisson 
Associates, 2003) to establish the potential for introducing marine related employment 
and activity to the East Cowes waterfront.  This study confirmed an opportunity exists 
to establish East Cowes as a centre of excellence for hosting and supporting yachting 
and boating events together with provision of marine related services. 
 
The master planning process for East Cowes is ongoing and a Planning Application for 
the East Cowes Project was submitted to IOW Council in late 2005 and approved in 
October 2007. That scheme removed the marina element due to the likely timescale 
required to bring forward the necessary associated study work, but it remained an 
important part of SEEDA�’s overall regeneration plan and was therefore progressed 
independently. 
 
Marina Projects Ltd. were commissioned jointly by SEEDA and CHC to investigate the 
scope of an outer harbour scheme that incorporated an outer breakwater and the 
potential benefits this would offer to waterfront activities at East Cowes including the 
provision of marina facilities.   
 
A detailed market assessment was undertaken in 2007 (Appendix E) that identified 
clear evidence of a market to develop a marina in the outer harbour aligned to and 
supporting the overall aims of the East Cowes regeneration project.  In particular, 
market opportunities exist for visitor, event and corporate activity, the latter of which 
could be served by the provision of large or super yacht berthing which remains limited 
in Cowes. 
 

2.2.4 Rationale for the Eastern Channel 
 
Consideration of the feasibility and benefits of an eastern channel formed a 
recommendation of the Cowes Harbour Development Plan (working draft report issued 
November 1993).  The channel would enable commercial vessels and the high speed 
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ferry to proceed directly to berths without crossing harbour areas used by recreational 
craft. 
 
In 1994, the Cowes Harbour Development Committee commissioned ABP Research & 
Consultancy to to examine the hydrographic implications of the proposal (ABP Research 
& Consultancy 1994).  Further work was undertaken by ABP Research & Consultancy in 
support of a proposed eastern channel, namely a hydrographic survey & report (ABP 
Research & Consultancy 1997a) and a numerical modelling study and dredge 
assessment (ABP Research & Consultancy 1997b). 
 
The harbour area currently accommodates high levels of leisure usage in combination 
with car and passenger ferry traffic and other commercial shipping. In 2001, the CHC 
undertook a capital dredge to increase the size and capacity of the main navigation 
channel. The levels of commercial and leisure vessel activity at peak times are 
considered by the Harbour Master to be at or near the capacity of the existing main 
channel. 
 
As recognised by the CHC strategy, the continued growth in vessel traffic requires that 
the option for the provision of an eastern navigation channel is retained, albeit the 
channel may be dedicated to leisure vessels which will serve to relieve the pressure on 
the existing main channel.  In the light of SEEDA�’s regeneration plans for East Cowes 
that include a marina, the increase in recreational traffic within the outer harbour 
requires the introduction of an eastern channel on grounds of navigational safety.  The 
navigational imperatives are discussed further in Section 12.  
 

2.3 Consideration of Alternative Options 
 

2.3.1 Introduction 
 
Elements of the Cowes Outer Harbour Project fall within and/or have the potential to 
impact a Natura 2000 site.  The Habitats Directive requires the lead competent 
authority to consider whether alternative ways exist of achieving the objectives of a 
plan or project and the assessment of these alternatives against their likely impact 
upon the conservation objectives of a Natura 2000 site.  EU guidance makes clear that 
a crucial element to the assessment of alternative solutions is the inclusion in the 
assessment of the �‘do nothing�’ alternative (see Section 2.3.4 below).  The alternative 
options considered here are those that meet the specific objectives of the Cowes Outer 
Harbour Project.   
 
The alternative options for the Outer Harbour Project as a whole and the breakwater 
are considered separately in Sections 2.3.2 and 2.3.3 respectively.  The former relates 
more to the marina facilities and was pursued in parallel with the breakwater design, 
albeit the final marina configuration has had to reflect the optimum position/orientation 
of the breakwater and eastern channel based upon hydrodynamic modelling.   Included 
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in the discussion is the modification and scaling down of plans, where possible, to 
minimise the impact upon European site features. 
 

2.3.2 Outer Harbour Project Overall 
 
The Cowes Outer Harbour Project initially proposed two alternative schemes 
incorporating a breakwater (Appendix Ar), the positioning of which required 
determination with the aid of hydrodynamic modelling, a marina at East Cowes and an 
eastern navigational channel.  These schemes are described below: 
 

2.3.2.1 Scheme A 
 
This scheme is shown on Figure 2.1 and incorporated an extensive marina 
development bounded by a proposed eastern navigational channel at the west and by 
the Shrape breakwater to the north.  The eastern channel for the most part followed 
the existing and natural scour line and might have accommodated commercial and/or 
recreational vessel movements. Indeed within this scheme there was a desire to 
maintain the eastern channel for ferry movements and the resultant mix of recreational 
and commercial vessels in both the Main Channel and eastern channel would have 
resulted in the potential for further conflict between these vessel types.    
 
The indicative provisional breakwater design was quite different to the currently 
proposed design but this pre-dated detailed hydrodynamic modelling. 
 
Delivery of the facilities entailed a very extensive capital dredge removing the majority 
of the intertidal zone to achieve the required design depths.  In addition, an area of 
reclamation was proposed attached to the south of the Shrape breakwater to 
accommodate support facilities for the general marina (car parking, harbour office) that 
would have direct access to the pontoon system. 
 
The marina itself provided for a mix of berthing ranging from annual berthing through to 
visitors, rallies and event berthing all of which are intended to compliment and enhance 
the berthing facilities currently provided within West Cowes with cross-harbour links 
being improved with the provision of a harbour waterbus route. 
 
Confinement to the eastern sector of the harbour allowed retention of a zone of 
traditional small boat swinging moorings within a protected water area to the south of 
the fixed breakwater. The protection afforded by the breakwater would extend the 
seasonal use of these moorings each year. 
 

2.3.2.2 Scheme B 
 
Scheme B, shown on Figure 2.2, followed the same basic principles of Scheme �‘A�’ but 
with a greater emphasis on the use of the water area within the sheltered harbour.  The 
scheme proposed a different route for the eastern channel (which importantly would be 
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dedicated to recreational vessel movements) which ran in a south westerly direction to 
link with the main channel below the Red Jet terminal manoeuvring area, thus allowing 
the marina to be located further offshore. A key environmental gain was a significant 
reduction in the impact on the intertidal area to the south of the Shrape although capital 
dredging of the eastern channel and parts of the marina was still necessary under the 
scheme.  As with Scheme �‘A�’, the main support facilities were to be located to a 
reclamation area extending south of the Shrape Breakwater. The plan included a deep 
water basin area fronting Venture Quays that would provide flexible berthing for event 
boats, rallies, super yachts and visiting vessels.  The scheme incorporated an area, 
albeit reduced, of traditional swinging moorings that would benefit from the increased 
protection provided by the new breakwater.  As with scheme �‘A�’, cross-harbour links 
would be enhanced by the provision of a water taxi.  The potential for a greater degree 
of separation between commercial and recreational vessel movements was identified 
as a significant benefit of the Scheme B alternative. 
 

2.3.2.3 Selected Outer Harbour option 
 
The proposals have been formulated through extensive consultation with local 
residents and businesses, local yacht clubs, the Isle of Wight Council and a number of 
other bodies and stakeholders including the Environment Agency, Natural England, 
English Heritage and The Crown Estate.  A review of the overall consultation for the 
East Cowes Project that incorporated the marine proposals can be found at Table 1.3 
and for the pre-EIA consultation in Appendix F.  Drawing from consultation and from 
the requirements appertaining to previous developments, a number of issues were 
identified that included: 
 
 A need to minimise the loss to the intertidal both through capital dredging and 

reclamation works, directly and indirectly due to changes in tidal propagation 
throughout the estuary; 

 A need to minimise losses to traditional swinging moorings;  
 A need to determine the effect on maximum water levels, that might increase 

flood risk now and in the future;  
 Determination of the change to maintenance dredging requirements and how 

this may have long-term impacts on the Natura 2000 designated features; and 
 A need to improve public landing facilities and East-West Cowes links through 

the provision of water taxis. 
 
Further design work was undertaken to address these as far a possible in a revised 
scheme with a greater level of detail paid to the marina berthing provision in light of a 
detailed market assessment and evaluation of the specific land-take requirements.   
 
The key change to the earlier designs incorporated in the third scheme was to 
minimise the land-take requirements by dispensing with a reclaimed area adjacent to 
the Shrape breakwater in favour of a piled pier-based marina office/facilities. The 
concept also provided for minimising the dredge footprint required to establish a viable 
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marina by making best use of the natural deep water and restricting use of the channel 
traffic to recreational vessels - i.e. a clear distinction from Scheme A that envisaged a 
channel that would accept commercial traffic including the ferries. As a result, the loss 
of intertidal was minimised when compared with schemes A and B.   The plan also 
recognised that car-parking for the marina could be accommodated within shore-side 
provision that forms part of the East Cowes Regeneration plan. 
 
The core design is shown in Figure 1.1 and is described in detail in Section 3.  In 
essence, it incorporates the key features of the earlier schemes meeting a market 
demand for increased marina berths within Cowes Harbour, including provision for 
visitor, event and corporate activity and complementing the redevelopment of East 
Cowes waterfront.  The revised scheme reduces the area of intertidal affected by the 
development by both reducing the dredging and removing the reclamation.  The 
marina facility is more in the centre of the river making use of existing deeper water 
areas.  This change also has the potential to reduce the slack water area of the marina 
and therefore future maintenance dredging thus reducing the magnitude of likely 
issues that arose from previous projects as indicated above. 
 

2.3.3 Breakwater Configurations 
 
As has been stated in Section 2.2.2 the purpose of the breakwater is to reduce the 
wave disturbance characteristics throughout Cowes harbour in order to provide 
yacht/power boat mooring facilities that conform as closely as possible to an 
international standard, see Appendix G as well as improving the flood protection levels 
along the East and West Cowes waterfronts. In deciding on the configuration of the 
breakwater, the following additional criteria need to be taken into account: 
 
 The need not to significantly increase the flow speeds within the navigation  

channel, particularly on the peak ebb flows; 
 Minimising the effect on the tidal flow characteristics off the entrance to the 

Medina estuary and the propagation of the tide through the harbour and into 
the Medina as a whole; and 

 Provision of an eastern navigation channel for recreational vessels. 
 
2.3.3.1 Alternatives for the Breakwater design  

 
Given the design criteria outlined in Section 2.3.3 a number of options were considered 
for the physical structure that would achieve the desired reduction in wave climate and 
satisfy other environmental and aesthetic considerations.   
 
Floating Breakwater 
 
Floating breakwaters can be effective in reducing the wave climates in relatively 
sheltered conditions but become ineffective where the wave period is 3 seconds or 
more through failure to attenuate incident waves. As a result wave transmissions of 
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approximately 80% result.  Wave periods of this order are experienced at Cowes (see 
Section 7.2.4.4) and a floating breakwater at Cowes would not, therefore, achieve the 
reduction in the 1 year significant wave height of less than or equal to 0.3m to provide 
the ideal wave conditions for a marina.  This would mean that the marina would be 
unable to provide the safe haven for leisure vessels that will truly support and enhance 
the regeneration of East Cowes. 
 
A further consideration is that Floating Breakwaters are more susceptible to damage 
and the commitment to ongoing future maintenance is significant, particularly in terms 
of costs.  In this regard there are some good UK case studies, e.g. Brixham Marina in 
Devon where significant storm damage has occurred in the past and maintenance 
costs are very significant.   
 
Furthermore, a floating breakwater would not achieve the objectives of the scheme in 
providing a truly sheltered harbour and providing full support to the regeneration of 
East Cowes.  
 
On this basis, it was not given further consideration. 
 
Wave Screen 
 
A pier structure incorporating a wave break was considered in the course of design 
discussions.   While offering somewhat more protection than a floating breakwater, by 
its very nature, it tends to allow a significant proportion of wave energy through at wave 
periods of 4s or more.  For the shorter wave lengths it would reduce the wave energy 
in its lee but would generate a higher level of wave reflection on the seaward face.  It 
was also inconsistent with the design preference for a rubble mound breakwater, which 
had been favoured by Natural England in earlier discussions and was not considered 
to be acceptable on aesthetic grounds as it would be far more visually intrusive than a 
rubble mound breakwater. It would also involve significantly higher maintenance costs 
than a solid breakwater. 
 
Rubble Mound Breakwater 
 
In view of the unsuitability of a floating breakwater and wave screen to provide the 
level of wave protection being sought, a solid breakwater was identified as the only 
viable option to meet the full scheme objectives.  A rubble mound breakwater, being 
semi porous offers a benefit in being able to absorb much of the wave energy, thereby 
reducing the reflected wave energy attendant with other types of breakwater.  It was 
also considered to be the preferred construction option that would be least intrusive, 
visually.  Indirectly it offers benefits in terms of providing additional high water roosting 
habitat for some bird species as well as interdial/subtidal reef habitat that, in time, is 
likely to be colonised by a variety of species not dissimilar to that found in existing 
reefs locally.  The design of the breakwater construction is described in detail in 
Appendix H and a summary of the key specifications is provided in Section 3.1.   
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2.3.3.2 Optimisation methodology for positioning of the Breakwater 

 
The prime reason for the breakwater is to reduce wave disturbance for the existing and 
future facilities within Cowes harbour.  A detailed study was undertaken to consider the 
alternative locations and to optimise the positioning of the breakwater taking into 
account an extensive range of factors. A summary of the modelling work is provided in 
the remainder of this section. 
 
The process to optimise the layout, initially concentrated on providing the optimum 
wave protection from incident wave directions between northwest and northeast, 
mindful of the need to maintain the existing fairway and not significantly adversely 
impacting on the flow regime.  Section 7.2.4.4 provides a brief review of the wave 
climate for Cowes.  These optimisation studies were based upon a rubble mound 
breakwater construction which had been drafted by engineering consultants, Mayhew 
Callum on behalf of SEEDA. 
 
The general protection from a breakwater from the largest northerly waves had been 
established from earlier modelling undertaken for the Medina Marine Impact 
Assessment Tools modelling (See Section 7.3); the emphasis of the additional tests 
was to: 
 
1. Establish the optimum general location of the breakwater in the entrance; 
2. Determine the optimum western limit of the breakwater for waves from the 

north west, which generally cause the greatest disturbance in the harbour; 
3. Determine the eastern limit of the breakwater for optimum harbour protection, 

predominantly for waves from the northeast; and 
4. From the combined results of 1 to 3 refine the design with respect to shape 

and orientation, taking into account cost and constructability.  
 
At the end of Stage 3 the local flow vectors, particularly around the structure, were 
considered for the likely impact on navigation through the two entrance channels.  A 
major consideration was not to markedly increase peak flows within the fairway.  
Following Stage 4, the resulting location and alignment was investigated for the 
hydrodynamic and sediment regime effects on the estuary as a whole.  These effects 
provide the information required as the basis of the EIA, particularly with respect to 
nature conservation issues. 
 
At each stage, discussions took place with SEEDA to determine the individual 
modifications to be tested.  This allowed conceptual assessment of the previous 
modelling results to determine the optimum layout of the breakwater, undertaken by 
ABPmer. 
 
Using the initial breakwater design and layout developed by Mayhew Callum (Appendix 
H and Section 3.1) considerable detailed modelling was undertaken to identify the 
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optimum location based upon incident waves from the north.  This is reported in detail 
in Appendix J Section 4 et. Seq. and reference should be made to this report to fully 
understand the development of the optimum breakwater alignment. Subsequent 
investigation was made to look at the effect upon the wave climate from northwest and 
northeast waves.  A summary of the progression towards the optimum layout is 
provided here: 
 
 Layout 1 was found to offer insufficient protection from the northwest and 

suggested that an extension to the western end of the breakwater would result 
in increased protection, particularly for East Cowes; 

 Layout 2 incorporated a curved extension at the western end of the 
breakwater, the rationale for which was to avoid extending into deeper water 
(incurring an associated increased footprint and cost) and the potential for bed 
scour which may result were the structure to extend down the side slope of the 
main channel; 

 Further variations were undertaken on Layout 2 to provide protection from the 
north/northeast whilst avoiding redundancy provided by any overlap with the 
existing Shrape breakwater as well as minimizing flow changes in the 
proposed eastern channel (Layout 3). These options are summarised in Figure 
9 of Appendix J; 

 Layout 4 was considered in an effort to establish the minimum eastward extent 
commensurate with providing maximum protection from a northerly wave.  It 
was re-orientated south to maximise protection from the northeast waves.  It 
offered slightly less protection than the earlier Layout 3.  Layout 4 was also 
subject to extensive hydrodynamic modelling to assess the effects on flow 
characteristics; and 

 Cost has a bearing on the viability of the scheme and a compromise in the 
earlier design configurations, in terms of length and orientation, resulted in a 
Layout 5 design being agreed upon by the developers/engineers that 
comprised a straight breakwater.  Further discussion also resulted in a change 
to the proposed eastern channel that was made straighter, in a more northerly 
direction reducing the volume of the capital dredge.  The configuration for the 
proposed breakwater, eastern channel and marina that comprise Layout 5 can 
be seen in Figure 2.3. 

 
2.3.3.3 Revision of the Breakwater configuration to avoid impact upon seagrass 

 
The optimisation of the breakwater positioning outlined above resulted in a design that 
satisfied the wave reduction criteria, provided for a financially viable scheme, subject to 
an acceptable level of public sector funding and minimised the changes in terms of 
flow/sedimentary processes and the footprint size of the structure.  In the course of this 
process, and having become aware of the presence of seagrass in the area, SEEDA 
commissioned a survey to delimit the extent of intertidal and subtidal seagrass beds in 
and around the outer harbour entrance in order that any impact of the scheme upon 
seagrass habitat could be assessed.   
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The survey took place during August and September 2008 (Section 10.5.6) and the 
report from the survey can be found at Appendix X.  The survey confirmed that the 
Layout 5 scheme would result in a potential loss of 1.2 ha of subtidal seagrass owing 
to the intersection of the proposed eastern channel route with the seagrass bed as 
illustrated by Figure 2.4.  Discussions were held on the possible means for mitigating 
this loss with Natural England staff who gave their approval, in principle, that 
transplantation of seagrass to an area in the lee of the outer breakwater may be 
considered as a possible means of mitigation.  This site provides similar substrate and 
depth to the area of loss and the additional wave protection afforded by the proposed 
breakwater is considered to offer ideal conditions for colonization by seagrass. 
However, it is to be noted that the zone is also a key component of the scheme in that 
it provides the area for the reconfiguration of the existing harbour moorings and the 
ongoing use and maintenance of these moorings is considered essential. 
 
SEEDA commissioned Dr Ken Collins, an expert in Seagrass from the National 
Oceanographic Centre, to establish if transplantation of seagrass in the Medina is 
possible and then work up a suitable and acceptable method of transplantation on a 
scale required for Layout 5.  Cognisant of the need to consider alternatives that avoid 
or minimise impact on designated interest features and ensure the continued integrity 
of the bed and, understanding the implications of the potential transplant activity on the 
seagrass, SEEDA and CHC commissioned ABPmer to consider changes to the 
configuration of Layout 5 that would reduce or remove the impact to the seagrass bed. 
 
Shortening the outer breakwater by 60m on the eastern end to accommodate a 
narrower eastern channel to the west of the seagrass bed was a first consideration.  
This change to the scheme alone could not be adopted without compromise to the 
design objectives for the breakwater.   Specifically it would create a gap for wave 
penetration from the north, resulting in wave heights of up to 0.7m penetrating well into 
the outer harbour and within the extent of the proposed marina. The protection 
afforded from north easterly waves would also be markedly reduced with wave heights 
of between 0.7m and 1.3m extending well into the area of day boat class moorings in 
the lee of the new breakwater.  Little, if any, additional protection would be provided to 
the Town Quay area from northeast winds.   
 
In the initial design considerations for the outer breakwater positioning, the potential of 
extending the outer breakwater much further east was not considered owing to existing 
protection afforded by the Shrape breakwater (Section 2.3.3.2).  The antithesis of this 
is that any reduction in the extent of the offshore breakwater could be compensated 
for, to some degree, by an extension to the Shrape breakwater.  Any extension of the 
Shrape would need to be kept to the minimum possible so as not to adversely constrict 
the flows within both the main fairway and the proposed eastern Channel.  The 
scheme proposed was Layout 6 shown in Figure 1.1 and Figure 2.5.  The position of 
the outer breakwater remains unchanged from Layout 5 with the exception that the 
length has been reduced by 58m at the eastern end in order to accommodate a 
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realigned eastern Channel which has been reduced over part of its length to 30m wide 
(plus 1:5 slopes). A corresponding extension to the Shrape breakwater of 58m is 
incorporated, which in combination with the outer breakwater provides the same level 
of protection to the harbour as Layout 5, as well as avoiding any direct impact to the 
seagrass bed.  
 
The design for the proposed outer breakwater and eastern channel has been the 
culmination of a rigorous iterative process to satisfy the wave reduction criteria, while 
ensuring minimal change to flows and sedimentation and avoiding adverse impact 
upon the ecology of the estuary.   
 

2.3.3.4 Effects of the proposed Breakwater arrangements in reducing the wave climate   
 
Since reducing the wave climate is a design objective for the proposed breakwater 
arrangements, the effectiveness in satisfying this requirement is considered here rather 
than in Section 7 which looks at the secondary impacts of the scheme.  The effects of 
the scheme are considered on the 1:50 return period waves for three sectors: north 
westerly waves, northerly waves and north-easterly waves.  
 
North-westerly waves 
 
Figures 2.6 to 2.7 show the effects of the scheme in terms of the difference in pattern 
of significant wave heights throughout Cowes Harbour, together with transects of the 
significant wave heights for different harbour locations before and after the breakwater 
and marina development. It should be noted that the modelled results for the northwest 
quadrant relate to Layout 5 rather than the final Layout 6.  New modelled runs were 
undertaken for Layout 6 with respect to the northerly and north easterly wave 
directions but because the change in configuration of the breakwater arrangements 
(from Layout 5 to Layout 6) would have negligible bearing on the results, there was no 
value in running the Layout 6 model for a north westerly wave scenario.  This view was 
endorsed in a letter from Sarah Wiggins (Natural England) to Mike Ward (Marina 
Projects) dated 4 March 09. The individual plots show that the breakwater provides 
protection particularly for the central/eastern portion of Cowes Harbour, decreasing 
significant wave height, for the most part in the range 0.2 to 0.4m but up to 0.6m in the 
immediate lee of the breakwater.  The sheltering effect also extends through the area 
of the Chain Ferry. 
 
Reflections off the outside of the breakwater are negligible so there is no change to the 
wave climate approaching the harbour through Cowes Roads. 
 
The breakwater does not, however, protect the west side of the harbour through to 
Shepards Wharf, see Figure 2.6C.  However, beyond this point waves are reduced to 
less than 0.15m.  With the exception of the north eastern portion of the marina where 
waves of the order of 0.4m can penetrate, the 1:50 year return period wave is shown to 
be reduced to below 0.3m, within the guidelines for an excellent wave climate.  This 
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improvement to the wave climate applies extensively across the harbour inside of the 
Shrape breakwater (See transects F1-F2, G1-G2 and H1-H2 on Figure 2.7). 
 
Northerly waves 
 
Figures 2.8 to 2.9 show the protection afforded by the optimised Layout 6 breakwater 
from northerly waves with a 1:50 return period.  Similar to the north-westerly direction, 
waves are virtually eliminated from progressing through the Chain Ferry.  Wave 
heights are significantly reduced down the centre of the harbour by in excess of 0.6m.  
Some reduction in wave heights also occurs in the main fairway and the west side of 
the harbour. 
 
In the existing condition waves exceeding 1m (significant) can penetrate through the 
main channel to opposite to the Cowes Yacht Haven.  These are reduced to below 
0.3m with the breakwater.  Significant wave heights within the proposed marina are 
almost entirely reduced to below 0.3m although some of this protection is due to the 
outer wave break pontoon as opposed to the breakwater.  Inside the alignment of the 
outer breakwater there is no enhancement of wave heights at any location.  Outside 
the breakwaters a small amount of reflection is indicated increasing heights by the 
order of 0.1-0.2m or up to 20% predominantly adjacent to the outer breakwater and 
Shrape breakwater extension. 
 
The transects for significant wave heights (Figure 2.9) clearly show the breakwater 
arrangements create substantial benefit for most of the existing facilities.  For example, 
maximum significant wave heights within both Shepards Wharf (H1-H2) and the Cowes 
Yacht Haven (G1-G2) are reduced by in excess of 60%. 
 
North-easterly waves 
 
With north-easterly waves (Figures 2.10 to 2.11) the breakwater arrangements provide 
little additional benefit to the location of the new marina.  Existing protection afforded 
by the Shrape breakwater is further improved by the Shrape breakwater extension. 
Significant wave heights throughout the majority of the harbour are generally less than 
0.3m, which is around 30% lower than present conditions. Reflections from the Shrape 
breakwater extension elevate significant wave heights in the immediate vicinity of its 
offshore side, which may cause some discomfort to users of the eastern channel 
above what would be experienced in present conditions. Similar reflections and 
elevated wave heights are experienced at the eastern end of the new breakwater.  
Benefits of the additional shelter are experienced along the western shore between the 
Marine Parade Landing and Cowes Yacht Haven.  Waves are reduced between about 
0.1-0.5m within this area, which is up to about 50% of the existing wave activity during 
storm periods.  Cowes Yacht Haven will significantly benefit from the outer 
breakwater/Shrape extension as will Shepards Wharf to a lesser degree.   The new 
marina is spared from the worst of the waves with wave heights there generally not 
exceeding 0.15m. 
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2.3.3.5 Breakwater design: Conclusions 

 
The proposed breakwater configuration in Layout 6 achieves the design objective 
reducing 1:50 significant wave heights for the most part to below 0.4m and for large 
areas of the harbour to below 0.3m from all directions.   Cowes Yacht Haven, 
Shepards Wharf and the proposed new marina will have wave climates that are 
considered to be excellent according to marina guidelines from nearly all directions.   
 

2.3.4 Do Nothing 
 
The navigational and commercial drivers, which underpin the need for this 
development, also determine the consequences of a �‘do nothing�’ approach. 
 
The risk of vessel collision in the main fairway through an inability to create a clear 
separation between commercial and recreational craft will increase, particularly at peak 
times such as Cowes Week.  Since the popularity of Cowes Week and other key 
events has continued to increase and there is a rising trend in corporate hospitality 
involving larger vessels with more passengers/crew a decision not to introduce an 
eastern channel has navigational safety implications that are discussed further in 
Section 12.  Thus, while abandonment of the Outer Harbour Project as a whole may 
delay the introduction of an eastern navigational channel, it is still likely to be required 
in the medium term. 
 
The breakwater is a key component to maintaining Cowes Harbour as a world Centre 
of Yachting Excellence in a highly competitive market.  Whilst the current facilities are 
adequate for today�’s market, to ensure long-term competiveness the marina facilities 
will need to comply with internationally recognised standards in terms of the protection 
offered, and to not address this is likely to be damaging to Cowes economy in the 
longer term and forgoes an opportunity to extend the usability of existing moorings 
over a longer season. 
 
A fundamental objective of the related East Cowes Project is to overcome the 
�“privatisation�” of the waterfront that has occurred over the last 100+ years through 
heavy industrial uses and to enable the town centre and waterfront area to operate in a 
unified and supporting manner. Whilst elements of the East Cowes regeneration may 
proceed independently of the provision of a new marina and marine quarter, failure to 
exploit this option is likely to leave East Cowes as the �‘poor relation�’ in terms of the 
Harbour overall.   
 
In summary, the failure to fully implement the Cowes Outer Harbour Project would 
represent a departure from current planning policy for the island with very tangible 
consequences for the economic and social regeneration which it underpins, not just for 
East Cowes and Cowes but for the wider island community. 
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3. Description of the Proposed Work 
 

3.1 Introduction 
 
This section provides further details of the design of the Cowes Outer Harbour Project 
that incorporates: 
 
 Construction of a new rubble mound breakwater and a small extension to the 

Shrape breakwater to create a properly protected outer harbour for the benefit 
of both Cowes and East Cowes; 

 A marina of 300 permanent berths with separate dedicated provision of visitor 
and event berths to support the waterfront regeneration of East Cowes; and 

 Dredging of a new eastern channel to improve vessel safety within the 
harbour, especially during major yachting events such as Cowes Week and 
the annual Round the Island Race.  

 
Figure 2.5 shows the proposed Layout 6 that incorporates the above. 
 
Section 2 has discussed the alternative designs that were considered for the above 
elements both individually and in terms of the overall project.  This section focuses on 
the physical rather than conceptual aspects of the design and the construction 
methodology associated with the individual elements of the scheme.  It is considered 
under the following headings: 
 
 Physical composition of the breakwater, Section 3.2; 
 Construction methodology for the breakwater, Section 3.3; 
 Extension of the Shrape breakwater, Section 3.4; 
 Specifications of the proposed eastern channel dredge, Section 3.5; 
 Proposed eastern channel dredge and dredge disposal strategy, Section 3.6; 
 Detailed design of the marina, Section 3.7; and 
 Proposed construction methodology for the marina, Section 3.8. 

 
3.2 Physical Composition of the Breakwater 

 
The preferred breakwater construction is for a rubble mound breakwater, as 
incorporated in the original design for the outline planning application for the East 
Cowes Project. SEEDA intends to let the contract for the breakwater construction on a 
design and build basis meaning that the final design or construction methodology could 
vary from that of the rubble mound breakwater reviewed in greater detail below.  If this 
is the case, then the impacts for both the construction and operational phases of the 
project may need to be reviewed in the light of any future changes to the design. 
 
The rubble mound breakwater will be 342m long, 2m wide at the top and 21-30m wide 
at its base on the sea bed. The top of the breakwater will be set at a level of +5.5m CD 
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and the sea bed is typically at minus 0.9m CD but dropping to minus 1.7m CD at the 
western end. Thus at Mean High Water Springs the visible width of the breakwater at 
water level is likely to be 6m and at Mean Low Water Springs the visible width at water 
level will be 17-21m.  
 
The breakwater would have an initial central core of ballast as dredged (BAD)/small 
rocks, topped with medium sized rocks and finished with protective armour of large 
rocks. Total finished volume for the breakwater would be in the order of 30,000 - 
35,000m3. The gradient of the side slopes will be between 1:1.5 and 1:2. 
 

3.3 Construction Methodology for the Breakwater 
 
An initial construction methodology was compiled based upon limited information in 
terms of the location, shape and dimensions of the design.  A copy of this can be found 
at Appendix G This was subsequently updated to reflect the location and footprint 
incorporated into the present scheme.  Based upon the results of the geotechnical 
survey (Appendix K) it is envisaged that the ground may not have sufficient strength to 
support the structure and an option exists to install perimeter toe piles and use ballast 
as dredged (BAD) in place of a proportion of the rock core as shown in Figure 3.2.  It is 
likely that construction will include a geotextile layer (as shown) in the form of a heavy 
duty large weave open plastic mesh which would be laid directly on the sea bed prior 
to placing any fill, in order to stabilise the bed and prevent localised failures. The BAD 
and/or rock would be placed on the geotextile to enable the whole construction to settle 
in a controlled manner as work proceeds. The construction methodology outlined 
assumes there will be a requirement for toe-piling as a worst-case basis. 
 
It is envisaged that there would be in the region of 500mm settlement during 
construction with some continuing settlement after the initial project is complete, 
requiring limited periodical topping up and reshaping of the breakwater for a further 
period of approximately 20 years. 
 

3.3.1 Project Phases 
 
The breakwater construction involves several key phases that together will determine 
the overall timeline for the project. 
 

3.3.1.1 Steel piles 
 
If steel piles are used these will most likely be sourced in Europe or the Far East and 
probably shipped to Southampton for onward delivery to site by barge. Piles will for the 
most part be driven by non-percussive or vibro piling methods from a jack up barge.  At 
some locations it may be necessary to use impact driving to achieve the final design 
depth. It is anticipated that the piling would take in the order of 30 weeks in total. After 
an initial lead-in period of piling only (about six weeks) piling would continue in parallel 
with BAD fill and rock fill/armouring. 
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3.3.1.2 Laying of geotextile 

 
Laying of geotextile would commence after piling starts and timing would be dictated 
by piling progress.  The geotextile would probably be sourced from Europe and be 
shipped to Southampton in large rolls for onward delivery to site by barge. The 
geotextile would be accurately placed by sliding off the side of a barge in pre-weighted 
sheets or unrolled from the back of the barge to be immediately covered by a layer of 
rock (see below) to anchor it to the sea bed.  The estimated duration for the laying of 
geotextile is approximately 7-8 months.  Any excess geotextile would be removed once 
the works have been progressed to a sufficiently advanced stage. 
 

3.3.1.3 Ballast As Dredged (BAD) 
 
BAD would probably be dredged from one of the approved local licenced dredging 
areas off the coast of the Isle of Wight using a large suction dredger, brought direct to 
site and placed by means of pumping or conveyor belt. Typically each shipload would 
be in the order of 2,300 tonnes (1,300m³) so allowing for half of the fill in BAD this 
would represent around 14 shiploads.  A typical cycle time to dredge, deliver and 
offload would be 12 hours. The frequency of ships would be determined by the speed 
of construction of other aspects of the design, but could be in the order of 1 ship per 
fortnight. 
 

3.3.1.4 Rock 
 
The balance of the rock fill will most likely be sourced in UK or northern France and 
typically delivered by a mother ship to a local commercial wharf. There it will be 
offloaded into a holding area for subsequent loading/transit in a small barge of around 
500 tonnes capacity (~250m3) to the breakwater site. Rock would be side tipped from 
the barge and final placement would be achieved by grapple for large rocks and large 
excavator for smaller rocks. A further long reach excavator would be used to shape the 
smaller rocks prior to placement of large rock armouring. Some plant would work from 
the partially constructed breakwater.  
 

3.4 Extension of the Shrape Breakwater   
 
The Shrape breakwater was constructed during 1936/7, the primary purpose of which 
was to reduce the dredging requirement by concentrating the flows within the main 
channel, thus increasing flow speeds to aid natural scouring of the channel.  The 
breakwater is owned by CHC and, while it falls within the East Cowes Esplanade 
conservation area, has no specific conservation designation attached to it.  In the 
interests of maintaining the character of the breakwater, the proposed extension will be 
of a similar design and construction as the original structure. 
 
 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 31 R.1518 
 

The extension to the Shrape breakwater will form part of the Design and Build contract 
for the development works.  Ultimately the detailed design will therefore be the 
responsibility of the selected contractor/developer.  However, in the interests of 
maintaining the character of the breakwater, in general terms the form of the 
breakwater extension will be similar to that of the existing Shrape breakwater 
construction and the overall section will not exceed the section of existing breakwater.  
The general form can be described as steel piles (possible tubular in favour of sheet 
piles) driven into the sea bed, with steel wailing provided to tie the piles together and 
ensure the alignment of the structure. A reinforced concrete capping beam will be 
provided to the front and rear face of the structure again in similar form to the existing 
structure.  Due to different designs, materials and age of the structures the extension 
and existing breakwater will not be tied together and a gap (of less than 300mm) will 
separate the two structures. 
 

3.5 Specifications of the Proposed Eastern Dredged Channel 
 
The scheme includes dredging of a new eastern channel between the proposed 
offshore breakwater and the extended Shrape breakwater (see Section 2.3.3.3 and 
Figure 2.5) the purpose of the channel is to segregate the greater proportion of 
recreational traffic from the main fairway on the western side of the Medina.  In order to 
satisfy this requirement the channel needs to provide unrestricted tidal access for 
general leisure vessels which will have a draft of up to 3m. Currently the depth is not 
available to facilitate the required unrestricted tidal access so a dredge will have to 
occur.  
 
Vessels with a greater draft will necessarily be constrained to ideal tidal conditions and 
otherwise will continue to use the main channel, which will be less crowded. The 
channel will be some 550m long with a width at its narrowest point of 30m, dredge 
depth of minus 3.0m CD and maximum side slopes of 1:5, giving a total excavation of 
around 69,000m³.  The spatial extent of the dredge is 45,244 m2.  The depth of dredge 
from the seabed varies from up to 4.7m depth towards the inshore south east corner of 
the proposed marina to no more than 3m depth in the channel (Figure 3.1).   
 

3.6 Proposed Eastern Channel Dredge and Dredge Disposal Strategy  
 
To limit disturbance of the dredged material it is envisaged that backhoe dredging will 
be utilised. Working from within the dredged area, a pontoon mounted backhoe 
dredger will load the dredged material into self-propelled hoppers for off-site disposal. 
The barges are likely to be in the order of 300-750m3 capacity.  Positioning will be by 
GPS and level control maintained by an electronic system. Regular surveys will be 
conducted throughout the works to ensure the dredging works do not extend beyond 
the contract limits.  
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Dredging will be conducted in concert with tides and operations will continue 7 days 
per week, subject to favourable weather conditions.  The anticipated production is in 
the range 1,500-2,000m3 per day and allowing for some down-time (for weather 
delays, maintenance etc.) the duration of the dredge is estimated to be 5-7 weeks. 
 
Self-propelled disposal vessels transporting the material to the FEPA licenced disposal 
grounds will exhibit the required marks and lights to avoid collisions at sea. Such 
vessels will be in regular communications with VTS (Southampton), QHM Portsmouth 
and the local Harbour Master. The precise equipment will be determined by the 
selection of dredging contractor. 
 

3.6.1 Considerations for Beneficial Use 
 
There is currently no beneficial use scheme within the Medina estuary for capital 
dredge material. In time there may be a scheme for the beneficial use of maintenance 
dredge material within the estuary and, at such time, the applicant will seek to be 
involved in this scheme.  Concurrent with this EIA, ABPmer has been involved with 
investigating beneficial use for similar types of dredge material for the Southampton 
Approach Channel dredging that has yielded no suitable outlets for the material.  The 
applicant will continue to explore opportunities for beneficial use of the capital dredge 
arisings but should these prove unsuccessful it is envisaged that application will be 
made for disposal of the material at the Nab Tower disposal ground.  (See also 
Sections 7.3.8 and 9.4.3). 
 

3.7 Detailed Design of the Marina 
 
The marina will provide for 300 permanent finger pontoon berths. These berths will 
generally be available for annual and seasonal berthing contracts.  When vacant the 
berths will also be made available for visiting vessels. In addition to the permanent 
berths the long lengths of alongside pontoon, particularly those adjacent to the main 
navigation channel, will be reserved for use by visiting vessels. Some 34 berths of 
average vessel length can be accommodated on the visitor pontoons, and during peak 
periods and events rafting of vessels will enhance these numbers.   
 
The open water/berthing area fronting the Venture Quays apron slab provides for a 
dedicated events basin with up to 26 berths, making full use of the natural deep water 
that exists.  The flexible nature of the berthing provided will allow for a range of vessel 
sizes to be accommodated including support craft.  Based upon the detailed market 
assessment (Appendix E) the design berth mix for the marina is shown in Table 3.1.  
 
The final pontoon layout, spatial position and berth allocation has been derived with 
reference to a number of external factors in addition to the optimum berth mix: 
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 The marina has been positioned to reduce to a minimum, the area of capital 
dredging by making best use of self-maintaining deep water; 

 Yachts are positioned north-south to compliment tidal currents and thus aid 
manoeuvrability; 

 Larger berths are predominantly located towards the main channel and natural 
deep water; 

 Dimensions and layout design require consideration of the future maintenance 
dredging operations; 

 A single �‘spine�’ or �‘back�’ walkway of 5m width provides access to all piers 
without undue change in direction; 

 All main piers are of either 2.5m or 3m width; and 
 Incorporation of a public landing facility available at all states of the tide. 

 
The total area encompassed by the marina pontoons totals 0.59ha. 
 
A fixed deck, mounted on piles, will accommodate the marina building that will 
comprise a two-storey office together with toilet and shower facilities.  
 
Table 3.1 Design Berth Mix 
 

Berth Size Total Number Percentage 
Up to 6m (7.5m min) 12 4% 

6.01m to 8m 42 14% 
8.01m to 9m 30 10% 
9.01 to 10m 60 20% 
10.01 to 12m 87 29% 

12.01m to 16m 57 19% 
16.01 and over 12 4% 

Totals 300 100% 
 

3.8 Construction Methodology for the Marina 
 

3.8.1 Dredging 
 
A capital dredge to accommodate the marina will be required to provide a design depth 
of 2.5m below CD to accommodate vessels.  Figure 2.5 shows the extent of the 
dredge, of which 1.42ha lies above MLW and therefore falls within the intertidal, the 
balance of 5.36ha is subtidal.  In total a volume of 171,000m3 will be removed.   
 
One UK Hydrographic Office (UKHO) live, charted and marked obstruction lies within 
the vicinity of the marina dredge (see Figure 3.3).  The UKHO record indicates that the 
general depth of this obstruction is at -1m CD. It has been investigated by the Harbour 
Master and it is believed to be the base of the original causeway and it, therefore, is 
likely to require removal prior to commencing dredging (see also Sections 14.4.9 and 
14.5.2).   
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To limit disturbance of material, backhoe dredging will be utilised. Working from within 
the dredged area, a pontoon-mounted backhoe dredger will load the dredged material 
into self-propelled hoppers for off-site disposal with a barge size in the range 300-
750m3.  Positioning will be by GPS and level control maintained by an electronic 
system. Dredging will be conducted in concert with tides and the maximum anticipated 
production is 1,500-2,000m3/day and allowing for some down-time (for weather delays, 
maintenance etc.) the duration of the dredge is estimated to be 10-12 weeks.  Self-
propelled disposal vessels transporting the material to the FEPA licenced disposal 
grounds will exhibit the required marks and lights to avoid collisions at sea. Such 
vessels will be in regular communications with VTS (Southampton), QHM Portsmouth 
and the local Harbour Master.  
 
As discussed in Section 3.6.1, no option for use of the capital dredged material has 
been identified although the applicant is continuing to explore opportunities.  Should 
beneficial use of the material not be feasible, application will be made for disposal of 
the material at the Nab Tower disposal site. 
 

3.8.2 Piling for the Marina  
 
Piling work will be necessary to drive both an estimated 26 load bearing piles for the 
facilities deck and 118 pontoon securing piles of average diameter 508mm.  Piling will 
be conducted from a pontoon-mounted crane or jack-up rig with positioning by GPS.  
Piles will be delivered to site by barge from Southampton.  Vibro piling techniques will 
be employed to minimise noise/disturbance to the surrounding environment.  Should 
insufficient penetration be achieved using vibro piling techniques then allowance will 
need to be made for limited percussion piling as an alternative means of achieving the 
required penetration. Should any percussive piling be required this can be limited to 
periods of high tide to minimise potential disturbance to fish and birds. The duration of 
piling works is estimated to be 6-8 weeks for the piling but with appropriate planning 
and site control, noise/disturbance to the area will be kept to a minimum. 
 
Pontoon equipment will be sourced from the UK and Europe and is likely to be 
delivered to Southampton, assembled and brought to site on barges.  The pontoon 
walkways and finger pontoons will be launched from the barge, towed into position by 
small workboat and installed on a phased basis and connected by means of a pile 
guide. Following installation of the pontoons the access bridge, pontoon equipment 
and all services will be installed.  The anticipated duration for the construction of the 
pontoon system is 10 weeks and 20 weeks for the deck and marina facilities building, 
the structure for which will be constructed in modular form. 
 

3.8.3 Timeline for Construction 
 
The construction of the breakwater, eastern channel and marina will have the potential 
for some temporary impacts on the local environment.  Potential impacts that have 
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been considered within this EIA in relation to environmental sensitivities are listed 
below together with the appropriate section that assesses those impacts. 
 
 Suspended sediment plumes from dredging that could potentially affect 

seagrass habitat - Section 10.5.6;  
 Suspended sediment plumes from dredging could potentially impact oyster 

stocks - Section 11.2.4; 
 Noise from piling, particularly percussion piling could potentially impede 

movement of adult trout population - Section 10.5.7;  
 Noise from piling could potentially disturb over-wintering birds on the Shrape 

mudflat - Section 10.5.9; 
 Construction plant activity could interfere with commercial fishing activity - 

particularly oyster fishing in the vicinity of the works - Section 11.2.5; and  
 Construction plant movement may need to be restricted during Cowes Week in 

view of the potential navigation issues and the importance of the event to the 
local economy - Section 15.6. 

 
The range of potential timing implications could be significant and there is the potential 
for overlapping restrictions. Accordingly consideration has been given to the avoidance 
of potential difficulties.  It is apparent that a number of the potential impacts can be 
mitigated, at least in part, through the use of particular techniques, or conditions, for 
example the use of vibro-piling techniques and backhoe dredging will greatly reduce 
the potential for associated impacts. The introduction of appropriate mitigation through 
specification of a particular method will serve to avoid or minimise timing constraints or 
overlapping restrictions.   
 
Taking the above into consideration, a provisional/illustrative timeline has been 
proposed that recognises the proposed mitigation, minimises timing restrictions, avoids 
potential overlapping restrictions and is considered to have the least overall impact 
upon key environmental sensitivities.  The illustrative timeline is provided below.  The 
practicalities and sequencing of construction phases necessarily means that some 
elements of work may have some impact upon sensitive features at some time or 
other, however the timeline represents the best practicable environmental option based 
upon research and consultation undertaken with the nature conservation agencies.  
 
It should be noted that the proposal to introduce vibro-piling (as discussed in Section 
3.7.2) would address the majority if not all of the piling works.  There is the potential 
that percussive piling may be required on a limited basis to drive certain piles, within 
the marina works to achieve a required design level.  In this case the scope exists for 
additional mitigation measures to be introduced for example, should such percussive 
piling prove necessary, timing restrictions to avoid Low Water could be introduced. 
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Table 3.2 Provisional timeline for construction 
 
Element of Construction Principal Considerations/Mitigation Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
Piling for Breakwater Vibro-piling - limited/no impact
Geotextile and foundation prep None
BAD fill Navigation conflicts - locally managed
Rock Armour Navigation conflicts - locally managed
Dredging of Marina Basin Backhoe dredging - limited/no impact
Piling for Marina Vibro-piling - limited/no impact
Marina pontoon contstruction limited/no-impact
Dredging of Eastern Channel Secondary depositon on eelgrass / Cuttlefish Season
Marina building limited/no-impact

Avoid dredging Eastern Channel
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4. Legislative Framework 

 
4.1 Introduction 

 
The Cowes Outer Harbour proposal requires a range of consents and approvals that 
will need to be secured by the applicant, SEEDA.  The principal consents and 
approvals are set out in Table 4.1 below and these will need to be supported by the 
detailed technical and environmental investigations that have informed the EIA and AA.  
Further details of the consents and licences required for the development are 
presented in the following sections.  There is a wide range of other environmental 
legislation with which the developers will need to comply and these requirements have 
been identified in the relevant sections of this ES. 
 
Table 4.1 Principal consents and approvals 
 

Food & Environment 
Protection Act Licence (MFA) 

Licence 
Location 

Disposal Construction 

Consent 
Under Cowes 
Harbour Act 
1897 (CHC) 

Planning 
Permission 

(IOWC) 

Land 
Owner 

Consent 
(CE) 

Outer Breakwater      
Extension to Shrape Breakwater      
Eastern Channel Capital Dredge      
Eastern Channel Maintenance Dredge      
Marina Basin Capital Dredge      
Marina Basin Maintenance Dredge      
Marina Construction      

 
 
4.2 Details of Consents and Legal Considerations 

 
4.2.1 Powers to Carry Out and Licence Works 

 
The Piers and Harbours Act 1936 gives the CHC the powers to dredge and deepen the 
harbour under Clause 16. The Harbour Revision Order 1989, Article 5 gives the power 
to CHC to consent works notwithstanding any interference with public rights of 
navigation and this negates the need for an HRO. This will mean that CHC will consent 
all elements of the works with regard to navigational safety.  MFA has confirmed that 
this negates the need for consent under the Coast Protection Act (CPA) provided that 
consent from CHC is secured to cover the works/dredge. 
 
Agreement to undertake the works has been sought from The Crown Estate that owns 
the seabed below CD. 
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4.2.2 The Town and Country Planning Act 1990 
 
Works that fall within the �‘bay�’ - the area south of a line between the Shrape 
breakwater and a point north of Cowes Yacht Haven - require full planning permission 
under the Town and Country Planning Act, 1990.  The consenting authority will be the 
local planning authority (Isle of Wight Council), which has a remit under Section 70 of 
the act to consider all material factors relating to a development - economic, spatial 
and social.  The marina and associated engineering works (i.e. the marina capital 
dredge) will require planning permission, noting that IOW jurisdiction extends to low 
water.  The Isle of Wight Act 1980, Section 45 states that the whole of any pier, any 
part of which is within a parish or district in the county shall for all purposes be 
annexed to and incorporated with that parish, district and the county. Planning 
permission from IOW council is not required for the offshore breakwater (unless 
considered to be a �‘detached�’ part of the Isle of Wight)1. 
 
The development works require a Planning application and as such the Town and 
Country Planning (EIA) (England and Wales) Regulations 1999 list Construction of 
Harbours and Port Installations as a Schedule 2 development and where part falls 
within a sensitive site (e.g. SAC) then by definition in Part 1 regulation 2 the thresholds 
do not apply and the development is classed as a Schedule 2 Development. It will be 
an EIA development if it is likely to have significant effects on the environment by virtue 
of its nature, size or location.  A Screening Opinion under the legislation has been 
sought and this has resulted in a Scoping Document being prepared which indicates 
further issues to be assessed beyond those required soley for the marine works. 
 

4.2.3 FEPA Licences  
 
Under the Food and Environment Protection Act 1985 (FEPA) consents and approvals 
are required for construction works and deposits in the sea below Mean High Water 
Springs (MHWS) including the disposal of capital and any subsequent maintenance 
dredged material.  In addition, specific licences will be required for any 
mitigation/compensation works.  Such consents for disposal below mean high water 
will be required under Section 5 of the Act and, where appropriate, an assessment of 
alternative beneficial uses for dredge arisings will be needed.  This in turn may identify 
the need for alternative use licences under the Act.  The act as amended now invokes 
requirements of the EC EIA Directive. 
 
The proposed capital dredge for the Cowes Outer Harbour development will require a 
FEPA licence for the disposal of dredging spoils and for the release of material into the 
environment during dredging.  A construction licence will also be required for the 
breakwater construction and the pontoon retaining piles.  An application for a FEPA 

                                                      
1  If and when a portion of the breakwater penetrated sea level above MLW then the council can apply to 

the Boundary Commission) for the land to become part of the Isle of Wight (detached) and then subject 
to planning jurisdiction over that portion which is above MLW. 
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licence must be made to the Marine Environment Team of the Marine and Fisheries 
Agency.   
 

4.2.4 Environmental Impact Assessment 
 
The Marine Works (EIA) Regulations 2007 apply the requirements of the EC EIA 
Directive to licences issued under part 2 of the Food & Environment Protection Act and 
to harbour works under the Coast Protection Act 1949 (formerly covered by part 3 of 
the Harbour Works (EIA) Regulations 1999). 
 
Under the Marine Works (EIA) Regulations 2007, an EIA is required for this proposal to 
examine all possible impacts to human beings, fauna and flora, soil, water, air, climate 
and the landscape, as well as material assets and the cultural heritage.  This involves 
the following key stages:  
 
 Determine whether a pathway of change exists to cause an effect; 
 Define the possible direct and indirect impacts; 
 Consider the type of change i.e. short/medium/long-term, permanent/ 

temporary and positive/negative effects; and 
 Assess the cumulative effects.  

 
4.2.5 Appropriate Assessment 

 
Where proposed developments are located close to, or within, areas designated or 
proposed under the Birds and Habitats Directives (hereafter European Sites) and/or 
the Ramsar Convention, the requirements of Regulations 48 to 53 of the Conservation 
(Natural Habitats &c.) Regulations 1994 apply (also referred to as the �‘Habitats 
Regulations�’).  In essence, this requires the lead competent authority which in this 
case, as has been agreed with all Regulators, will be the Marine and Fisheries Agency 
(MFA), to determine whether the proposed works are likely to have a significant effect 
on a European Site and, if so, to undertake an AA of the effects in view of the site's 
conservation objectives.  The AA takes account of the in-combination effects of the 
proposal on the protected area in association with other relevant projects and plans.  
Where it cannot be demonstrated that a project will not have an adverse effect on site 
integrity, the project can only proceed if it can be demonstrated that there are no more 
suitable (less damaging) alternatives and that there are Imperative Reasons of Over-
riding Public Interest (IROPI).  In addition, the Secretary of State is required to ensure 
that adequate compensation is provided to protect the overall coherence of the Natura 
2000 network.   
 
As the proposed development lies within European sites and Natural England has 
determined there is likely to be a significant effect (Appendix B) an AA will need to be 
produced by the competent authority. To inform this assessment, the ES will consider 
the potential direct and indirect effects via the pathways of change of the development 
on the designated sites.  This information will be used to help the Marine Fisheries 
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Agency to determine whether the effects cause an adverse impact on the integrity of 
the designated site and, where possible, come to an agreement on what mitigation 
and/or compensation measures might be required.   
 
Where mitigation measures form an integral part of the proposed development that are 
adjudged to offset the adverse effects upon a European site, these can be taken into 
account by the competent authority at an initial screening stage of the Habitats 
Regulation assessment for the purposes of determining whether a detailed 
assessment is necessary (Natural England 2008). 
 
All the necessary information for the MFA to evaluate the indirect impacts to European 
sites as a result of the proposed dredge and produce an AA is included in Appendix D. 
 
It is anticipated that should an AA be required for either Reg. 62 consent or for 
consideration of a planning application the Isle of Wight Council as Competent 
Authority will under Habitats Regulation 52 (1) (b) seek that the MFA be the lead 
competent authority for the AA due to the primary issues relating to coastal and 
estuarine processes in the SAC.  
 

4.2.6 Species Protection  
 
Under the Habitats Directive, there are no species of priority status in the study area 
that may be affected by the proposed channel dredge.  Any impacts to species 
protected under the Wildlife and Countryside Act 1981 and local Biodiversity Action 
Plans have been assessed and, measures that can be undertaken to avoid or mitigate 
such impacts have been identified. 
 

4.2.7 Coast Protection Act 
 
Section 34 of the Coastal Protection Act is specifically concerned with the safety of 
navigation in tidal waters.  The powers granted to CHC under article 5 of the 1989 
Harbour Revision Order take precedence over the Section 34 of the CPA.  At a project 
board meeting with the regulators, MFA has confirmed, that CPA consent is not 
required (Cowes Outer Harbour Project Board, 2008). 
 

4.2.8 Water Resources Act 
 
The Water Resources Act regulates the quality and quantity of water supply but has 
specific relevance for coastal water quality within the 3 mile territorial limit. 
 
Activities with the potential for affecting watercourses or groundwater may require 
consent under the legislation. Types of activity that may impact upon the bed and 
banks of a watercourse or of a wetland include: 
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 Repairs, maintenance or improvements to any structure in , over or above 
main river (as defined in the Water Resources Act 1991); 

 Erection or construction of any structure, either permanent or temporary, in, 
over or above main river; 

 Diversion of flows; 
 Works within the river channel or a lake/loch; 
 Works within the vicinity of a river; 
 Any works likely to increase the risk of flooding; and 
 Works within 10.0m of a Main River watercourse or flood defence (in England, 

Northern Ireland and Wales). 
 
The Environment Agency has confirmed in writing that formal consent for the 
development is not required from their staff as it lies outside the main river of the 
Medina (Environment Agency letter, HA/2008/104701/01-L01 from Planning Liaison 
Officer, Charlote Stride to Ray Drabble ABPmer dated 1 Sep 2008). 
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5. Planning Policy Context 
 
There are a number of National, Regional and Local planning policies which are 
relevant to the site.  The key components of each policy are considered and outlined 
below:  
 

5.1 National/Regional Planning Guidance  
 
The Planning and Compulsory Purchase Act 2004 requires regional planning bodies to 
have regard to �“national policies and advice contained in guidance issued by the 
Secretary of State�” (Section 5(3)(a)) when preparing regional spatial strategies. A 
similar provision exists for local authorities when preparing local development 
documents (Section 19(2)(a)). Regional and local planning authorities in England 
should therefore have regard to the guidance when preparing development plans. The 
guidance may also be material to individual planning decisions. 
 
PPS1: Delivering Sustainable Development (January 2005) 
 
PPS 1 provides overarching policy guidance and states that sustainable development 
is the core principle underpinning planning. It sets out the key aims for sustainable 
development and ways in which these may be achieved.  It recognises that the country 
needs a transparent, flexible, predictable, efficient and effective planning system to 
produce the quality of development needed to deliver sustainable development and 
secure sustainable communities.  The key themes of PPS1 are to facilitate and 
promote sustainable and inclusive patterns of development these include: 
 
 Making suitable land available for development in line with economic, social 

and environmental objectives; 
 Contributing to sustainable economic development; 
 Protection and enhancement of the natural and historic environment, quality 

and character of the countryside, and existing communities; 
 Ensuring high quality development through good and inclusive design, and the 

efficient use of resources; 
 Ensuring development supports existing communities and contributes to 

creating safe, sustainable, liveable and mixed communities with good access 
and key services for all the community.  

 
PPS9: Biodiversity and Geological Conservation (August 2005)  
 
PPS9 sets out the Government�’s planning policies for conserving and enhancing 
biological diversity in England, together with a programme of work to achieve it.  It 
includes the broad aim that planning, construction, development and regeneration 
should have minimal impact on biodiversity and enhance it wherever possible.  
Ensuring this vision, the Government�’s main objectives are: 
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 Promote sustainable development by ensuring that biological and geological 
diversity are conserved and enhanced as an integral part of development.  

 Conserve, enhance and restore the diversity of England�’s wildlife and geology.  
 To contribute to rural renewal and urban renaissance by 

- Enhancing biodiversity in green spaces and among developments; 
- Ensuring that developments take account of the role and value of 

biodiversity supporting economic diversification and contributing to a 
high quality environment.  

 
The proposed scheme has been designed to minimise and, where possible, eliminate 
any adverse effects upon the environment. This process has been undertaken while 
fully cognisant of the international and national conservation designations which apply 
and the need to protect biodiversity as required by PPS 9.  
 
PPS12: Local Spatial Planning (June 2008)  
 
PPS12 provides guidance on the preparation of Local Development Frameworks. A  
Local Development Framework refers to a portfolio of Local Development Documents 
which are to be produced by Local Planning Authorities collectively delivering the 
spatial planning strategy for that Authority�’s area. 
   
Local Development Frameworks have replaced what were previously known as Unitary 
Development Plans, Local Plans and Structure Plans as a result of the reforms 
introduced by the Planning and Compulsory Purchase Act 2004.  The Isle of Wight 
Council�’s LDF is currently being prepared and is known as the Island Plan.    
 
PPG13: Transport (March 2001) 
 
This guidance integrates planning and transport at the national, regional, strategic and 
local level.  It aims to: 
 
 Promote more sustainable transport choices for both people and for moving 

freight;  
 Promote accessibility to jobs, shopping, leisure facilities and services by public 

transport, walking and cycling; and.  
 Reduce the need to travel, especially by car.  

 
Appendix Ao explains how these objectives have been incorporated into the scheme 
as far as possible.  
 
PPG15: Planning and the Historic Environment (September 1994) 
 
PPG15 focuses on protecting and enhancing the environment and states that the 
objective of planning processes should be to reconcile the need for economic growth 
with a need to protect the natural and historic environment. 
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The PPG states that the designation of conservation areas introduces control over the 
demolition of most buildings within conservation areas and that procedures are 
essentially the same as for listed building consent applications.  In exercising 
conservation area controls, Local Planning Authorities are required to pay special 
attention to the desirability of preserving or enhancing the character or appearance of 
the area in question. 
   
The PPG recognises that many conservation areas include the commercial centres of 
the towns and villages of which they form part and that while conservation (whether by 
preservation or enhancement) of their character or appearance must be a major 
consideration, which cannot realistically take the form of preventing all new 
development. The PPG states that the emphasis will generally need to be on controlled 
and positive management of change and that the Local Authority will need to design 
Policies to allow the area to remain alive and prosperous, therefore avoiding 
unnecessarily detailed controls over businesses and householders, but at the same 
time to ensure that any new development accords with the area's special architectural 
and historic interest. 
  
With regards to the precise interpretation of 'preserve or enhance', the PPG states that 
the Courts have held (South Lakeland DC v Secretary of State for the Environment, 
[1992] 2 WLR 204) that there is no requirement in the legislation that conservation 
areas should be protected from all development which does not enhance or positively 
preserve, whilst the character and appearance of conservation areas should always be 
given full weight in planning decisions, the objective of preservation can be achieved 
either by development which makes a positive contribution to an area's character or 
appearance, or by development which leaves character and appearance unharmed. 
 
PPG16: Archaeology and Planning (November 1990)  
 
Archaeological remains are seen as a finite and non-renewable resource, in many 
cases highly fragile and vulnerable to damage and destruction. PPG 16 states that 
appropriate management is therefore essential to ensure they survive in good 
condition and can be taken to ensure that archaeological remains are not needlessly or 
thoughtlessly destroyed.  
 
In respect of planning applications it advises that prospective developers should, 
before making a planning application, undertake an initial assessment of whether the 
site is known or likely to contain archaeological remains.  Where important remains are 
known to exist or where the indications are that the remains are likely to prove 
important, English Heritage is able to provide expert advice.  
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PPG20: Coastal Planning (September 1992) 
 
PPG20 aims to protect and enhance the natural character and landscape of the 
undeveloped coastline.  It states that in areas designated for their natural or historic 
landscapes, policies will tend to limit development, particularly that which would be 
visually intrusive.  Coastal areas are noted to be particularly vulnerable to visual 
intrusion, because of the high visibility of development on the foreshore on the skyline 
and affecting views along stretches of undeveloped coast. 
  
The key policy issues to coastal planning are: 
 
 Conservation of the natural environment;  
 Development, particularly that which requires a coastal location; 
 Risks, including flooding, erosion and land instability; and  
 Improving the environment, particularly of urbanised or de-spoilt coastline. 

 
PPG20 states that when considering applications for Marinas, Local Planning 
Authorities should pay particular attention to arrangements for access and parking.  
Any associated development should be assessed separately, on its own merits, taking 
into account whether it requires a coastal location.  
 
Good Practice Guide on Planning for Tourism published on 16 May 2006. 
 
The Government cancelled Planning Policy Guidance note 21 (PPG 21) on Tourism 
(published in November 1992) with effect from 1 September 2006, and replaced it with 
a good practice guide, to be read alongside other national planning policies. Although 
this has less weight than a PPS it is a material consideration in the determination of 
planning applications and is designed to:  
 
 Ensure that planners understand the importance of tourism and take this fully 

into account when preparing development plans and taking planning 
decisions;  

 Ensure that those involved in the tourism industry understand the principles of 
national planning policy as they apply to tourism and how these can be applied 
when preparing individual planning applications; and  

 Ensure that planners and the tourism industry work together effectively to 
facilitate, promote and deliver new tourism development in a sustainable way. 

 
This guide outlines the economic significance of tourism and its environmental impact, 
and therefore its importance in land use planning.  It recognises that the planning 
process can assist in tourism development, by taking a pro-active role in facilitating 
and promoting the implementation of good quality development. At the same time the 
Guide states that the planning system must aim to ensure that these benefits are 
achieved in the most sustainable manner possible. 
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The Guidance goes on to state in Chapter 5 that when considering proposals for 
individual tourism developments planning considerations will always vary on a case by 
case basis however, the following will apply to most developments  
 
 Where the development is located - developments need to be located where 

they are accessible to visitors (and for many, but not all developments, by 
means other than just by private car) and where they do not have an adverse 
impact upon sensitive environments; 

 How they are designed - developments should be attractive to users, they 
need to work well in functional terms and they need to use natural resources in 
an efficient manner; and 

 How they fit into their surroundings - developments need to respect their 
environs and complement them rather than detract from them. They should be 
designed to have a positive impact upon landscape, the historical setting and 
upon ecology. 

 
PPS25: Development and Flood Risk (December 2006) 
  
PPS25 sets out the importance the Government attaches to the management and 
reduction of flood risk in the land use planning process. It states that when making an 
assessment of the impacts of climate change on flooding from the land, rivers and sea 
as part of a flood risk assessment, the sensitivity ranges in Table B.2 may provide an 
appropriate precautionary response to the uncertainty about climate change impacts 
on rainfall intensities, river flow, wave height and wind speed. 
 
The guidance states that a sequential approach will be applied to direct the most 
vulnerable development to areas of lowest flood risk, priority will be given to SUDS and 
new development in flood risk areas will need to be flood resilient and resistant 
including safe means of escape.        
 
The PPS states that car parking may be appropriate in areas subject to flooding 
provided flood warning is available and signs are in place. The guidance advises that, 
like other forms of development, flood risk should be avoided if possible. If this is not 
feasible, the FRA should detail how the design makes the car park safe. 
   

5.2 Regional Planning Policy  
 
RPG9: Regional Planning Guidance for the South East (March 2001) 
 
RPG 9 provides a regional framework for the preparation of development plans, 
covering the period until 2016 although this is due to be replaced shortly by the South 
East Plan, see below. Within RPG 9 the Isle of Wight is designated as both a Priority 
Area for Economic and Regeneration (PAER) and as a Rural Priority Area (RPA).  The 
key considerations for the Isle of Wight are to tackle identified economic weaknesses, 
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review the amount and type of employment land available in light of local employment 
needs and requirements of inward investors, identify strategic sites for commercial 
development, consider whether existing employment sites require any upgrade or 
improvement to take full advantage of the economic strength and opportunities to 
enhance the area. 
   
In terms of tourism, the coastal strip on the Isle of Wight is specifically mentioned and it 
is stated that complementary approaches are being sought to the development and 
management of tourism so as to upgrade facilities, promote diversity, reduce 
seasonality and improve access whilst retaining and enhancing the natural character of 
the area.  SEEDA�’s role is mentioned stating that SEEDA should work proactively with 
other members of the local strategic partnerships covering coastal resorts in the priority 
areas for economic regeneration, to facilitate the development and implementation of 
regeneration strategies. 
  
It is noted that Sport England has identified regional yachting facilities in the Solent as 
facilities of regional or national importance.      
 
The South East Plan 
 
Under the reforms introduced by the Planning & Compulsory Purchase Act 2004, 
Regional Planning Guidance will be replaced by Regional Spatial Strategies.  The 
Regional Spatial Strategy provides the statutory regional framework that forms the 
context within which local development documents and local transport plans need to 
be prepared as well as other regional and sub-regional strategy and programmes that 
have a bearing on land use activities.  The regional spatial strategy for the south east 
is known as The South East Plan, which has not yet been adopted but was submitted 
to Government in March 2006 following extensive consultation. The GOSE are 
currently considering the Secretary of State�’s proposed changes and the plan is due to 
be adopted later this year. 
   
The Isle of Wight is currently recognised in The South East Plan as a Special Policy 
Area. However the Secretary of State has considered that is unnecessary to designate 
the Isle of Wight as a sub-region and has recommended that the island is no longer 
identified as a special policy area. 
  
The following policies in respect of the Isle of Wight are relevant: 
 
Policy IWI: Enabling Economic Regeneration seeks to actively support economic 
regeneration and renewal on the Isle of Wight stating that key measures should include 
amongst others: 
 
 The development of infrastructure and inward investment opportunities in the 

Medina Valley; 
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 Support for the development of centres of vocational excellence in the sectors 

of composites, marine and aeronautical skills and construction related 
industries including any associated academic establishments; and  

 The need to improve the tourism offer to one that focuses on a higher quality, 
higher value product. 

 
Policy lW2: Scale and Type of Housing Development sets an overall level of 
housing provision for the Isle of Wight of at least 10,400 additional homes over the 20 
years from 2006 to 2026. Stating that the phasing and type of housing will be dealt with 
under the emerging LDF.  
 
The strategy for the Isle of Wight concentrates on managed economic growth and 
regeneration to provide for the island�’s particular characteristics and needs. 
  

5.3 Local Planning Policy  
 
The Isle of Wight Unitary Development Plan (UDP) (May 2001) 
 
The Isle of Wight UDP was adopted in May 2001 and is the statutory Development 
Plan.  It covers the period from 1996 to 2011.  This Plan is currently used as the main 
policy document in determining planning applications. 
   
Section 38(6) of the Planning & Compulsory Purchase Act 2004 states that �“regard is 
to be had to the Development Plan for the purposes of any determination to be made 
under the Planning Act, the determination must be made in accordance with the Plan 
unless material considerations indicate otherwise�”. 
     
Due to changes as a result of the new Local Development Framework (LDF) process, 
from 30 September 2007 many of the policies contained in the UDP are no longer 
relevant to this planning application. Those policies which have been saved and are 
relevant to the Cowes Outer Harbour Project are set out below.  
 
Relevant Unitary Development Plan Policy (Saved Policies)  
 
The majority of the Cowes Outer Harbour Project area has no site specific policy 
designation although it does fall partly within the East Cowes Esplanade conservation 
area and contains a small area of protected open space.  
The area of open land along the Esplanade in front of the Albany Road Cottages is 
designated as open space, and Policy L4 of the UDP resists their loss. It states that 
planning permission for development resulting in the loss of established open space 
will only be approved in exceptional circumstances where: 
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 Development for community purposes would be of greater benefit than 
retaining the open space and allotments and there are no other suitable sites 
available; and 

 Suitable alternative provision is provided prior to the development taking place.   
 
The area to the immediate north of the Shrape Breakwater from the foreshore 
extending along the northern section of the coastline is designated as a site of 
importance for nature conservation.  This is a local designation and Policy C11 (sites of 
local importance for nature conservation) of the Isle of Wight UDP confirms the Council 
will require the retention and management of important wildlife habitats and features, 
within and adjacent to any development site affecting the area.  
  
East Cowes Esplanade Conservation Area April 2006 
 
Part of the site area has been designated as lying within the East Cowes conservation 
area. The East Cowes Esplanade conservation area appraisal was adopted in April 
2006 and follows the guidance set out in Section 69 of the Planning (Listed Buildings 
and Conservation Areas) Act 1990, by designating as conservation areas any area of 
special architectural or historic interest the character or appearance of which is 
desirable. 
    
This includes the entire stretch of the Esplanade and extends outwards to the low 
watermark. The area is recognised as a quiet and unspoilt area that has not been 
commercialised and retains an air of the 1950s.  This is recognised as more of a local 
attraction and the Council aims to maintain it as such.  Its main positive characteristics 
are noted as the space, quietness, location to the water and beach, tall trees, various 
walls, the Barracks building and its contrast with West Cowes opposite. It should also 
be noted that the Coastguard cottages and numbers 16, 17 and 18 Medina View 
(located at the South of the Esplanade at the junction with Albany Road) are all listed 
buildings. 
 
In considering the part of the Cowes Outer Harbour Project that falls within the 
conservation area, the Council will have regard to factors that contribute to the 
particular character of that area.  It is important to note that the site is identified as 
being within a section of the conservation area that is recognised for its more urban 
setting incorporating unkempt space and then 20th Century commercial sheds.  
 
The appraisal recognises the noise generated from the sound of the wind and the 
halliards of moored boats can be very loud as well as the very strong ozone smell from 
the seaweed. 
 
SPG: Cowes Waterfront - A Vision for the Medina Valley (July 2003) 
 
Supplementary Planning Guidance (SPG) currently exists which specifically relates to 
Cowes Waterfront.  The aim is to attract new investment to provide the opportunities, 
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facilities and attractions that both local people and visitors can enjoy.  It is intended that 
this investment will enable the growth of local businesses and the attraction of new 
businesses. 
 
In this document, one of the key priorities identified is ensuring that key waterfront sites 
are made available for those uses which genuinely require a waterfront location, and 
that the most appropriate uses are located on a limited number of sites that benefit 
from deep water access.   
 
A key priority is also to increase the Medina Valley�’s contribution to the role of tourism 
in the wider economy of the island and ensure that the island benefits from its large 
number of visitors.  The Medina Valley area is sectioned into a number of zones, with 
the specific site falling within Zone 1.  The opportunities in this zone are identified as 
new residential development where appropriate and new marina facilities including a 
new marina and potential new outer breakwater, located as proposed by the Cowes 
Outer Harbour Project. 
 
Cowes Harbour Commission Strategy October 2007 
  
CHC is the Statutory Harbour Authority for Cowes Harbour and the River Medina as far 
south as a line running east/west at the Folly Inn. 
 
CHC�’s primary statutory duties are as follows: 
 
 Maintain an �‘Open Port Policy�’ for freedom of navigation and public use; 
 Regulate and enforce the safety of navigation within the port and ensure that 

the statutory and legal framework underpinning this duty is regularly revised 
and maintained; 

 Ensure the provision of an effective pilotage service in accordance with the 
Pilotage Act 1987; 

 Conserve the harbour so that it is fit for use as a port. This duty includes the 
maintenance of navigation channels through surveying, dredging and marking 
with navigational aids; 

 Ensure that the harbour maintains integrated and robust safety management 
and oil spill response plans and capabilities; 

 Work in partnership with the other Relevant Authorities to manage the National 
and European Marine Conservation Sites; 

 Develop a sustainable development plan for the harbour and work in 
partnership with the other relevant organisations towards it�’s delivery; and 

 The CHC adopted their Strategic Framework in October 2007 setting on the 
Commission�’s thinking on the development of the Medina estuary over the 
next 5-10 years.  

 
The Framework sets out the Commissions Strategic Objectives as: 
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 Make Cowes a �‘true sheltered harbour�’ by delivering the breakwater and 
eastern channel to timescale and budget; 

 In conjunction with completion of breakwater deliver Cowes �‘Outer Harbour 
Plan�’ embracing improved marina, eventing and marine service facilities; 

 Promote and develop Kingston Marine Services as a catalyst for further 
marine service investment into the Medina Valley; 

 Achieve a unified vision and �‘joined up�’ management for Cowes Harbour and 
entire Medina River; and 

 Attract increased visits from cruise vessels, tall ships and vessels of special 
interest by promoting Cowes and the new Trinity Landing. 

 
Chapter 4 of the Framework sets out the Commission�’s position on the strategic 
development of Cowes Harbour and the River Medina, with paragraph 4.5 dealing 
specifically with the Outer Harbour Project stating: 
 

Cowes Harbour as previously stated is very exposed to wind and open sea 
conditions from the northwest to northeast quadrant. With winds in this 
quadrant it severely affects the usability of the harbour, and restricts the 
opportunities for enhancing and maximising the full potential for Cowes and 
the Island. It has therefore been a long-term objective of Cowes Harbour 
Commission to deliver a detached breakwater that will provide protection and 
make Cowes Harbour a ‘true harbour’ and allow it to fulfil it’s potential. The 
improvements in the wave climate provided by the new breakwater will also 
enable the development of a new marina and East Cowes event/ landing 
facility. This additional investment will complement the regeneration into this 
strategic waterfront area. 

 
Island Plan Submission Core Strategy December 2008 
 
Under the Planning & Compulsory Purchase Act 2004, a new scheme of Local 
Development Frameworks comprising a series of Local Development Documents will 
replace the UDP.  The preparation of the Local Development Framework for the Isle of 
Wight (known as the Island Plan) is underway. 
 
Public consultation on the Submission Core Strategy document ended 9 February 
2009. The document is scheduled for examination in July 2009 with an anticipated 
adoption date of January 2010. Given the core strategies advanced status significant 
weight can be placed on this document.  
 
The Core Strategy provides the spatial strategy to achieve economic-led regeneration 
as the central driver of improvements to the well being and quality of life of everyone 
on the island is currently in preparation. 
   
The document sets out the Council�’s vision and strategic spatial objectives for the 
island. The policies relevant to this application are set out below:  
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Policy SS3 Spatial Strategy for the Medina Valley of the Island Plan identifies the 
Medina Valley as a Key Regeneration Area which includes the triangle of settlements 
and land between Newport, Cowes and East Cowes. 
 
The policy goes on to state a number of aims, including: 
 
 Provide employment development on the strategic allocations at: Kingston and 

Osborne Works, East Cowes; Pan, Newport; and Three Gates Road, Cowes; 
 Deliver the redevelopment of approximately 13ha in the centre of East Cowes 

(East Cowes Project); 
 Develop a significant area of new housing in the planned allocations at 

Kingston, East Cowes (at least 500 units) and Worsley Road (at least 400 
units) and Pan (approximately1000 units) in Newport; 

 Support the provision of retail facilities within the secondary retail centres of 
Cowes and East Cowes and bring forward existing planned provision; 

 Improve access to the water frontage at Cowes and East Cowes, from 
Gurnard through to East Cowes Esplanade; 

 Maintain the ports of Cowes and East Cowes as strategic gateways for the 
Island; and 

 Safeguard and maintain the function and facilities of the existing strategic 
wharf sites of: West Medina Mills, Newport; Medina Wharf, Cowes; and 
Kingston Wharf, East Cowes. 

 
The supporting text continues that there is the opportunity to work with partners and 
local and regional agencies, to build on the Cowes Waterfront Strategy (SPG), which is 
already in place, and to take this a stage further to improve access to the seafront 
within the Medina Valley generally. This would aim to enhance the attractiveness of the 
area and create a useable public realm. Projects will be developed that will deliver this 
vision, taking advantage of the funding opportunities which may be available to the 
Island. 
 
Policy SS8 High Quality Tourism, Leisure and Recreation states that all tourism 
and leisure and marina related proposals will be assessed in relation to their impact on: 
 
 Delivering a high quality experience for visitors; 
 Enabling existing tourism businesses to adapt to change and improve their 

services; 
 Increasing opportunities to improve skills levels; 
 The development of the green tourism product; 
 The development of new niche tourism projects; 
 The viability and functioning of local communities; 
 The built and natural environment and its capacity for further development. 
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The policy goes on to state that support will be given to sustainable proposals which 
improve the quality and diversity of existing tourist facilities, accommodation and 
infrastructure and have a particular focus on growth in the off-peak tourism periods. 
 
Policy SS10 Supporting Sustainable and Thriving Communities states that in line 
with the regeneration led strategy set out in Regional and Local Planning Policy, a 
sequential approach to the allocation of housing will be taken, with priority given to 
locating new housing on previously developed land and re-using and converting 
suitable buildings. 
 
The policy goes on the state that in order to meet the requirement of South East Plan 
Policy H1 provision will be made for at least 5,400 dwellings within the Medina Valley 
over the period 2006-2026. 
   
Policy CP1 General Criteria for Housing Development expands on the policies set out 
above by stating that high quality design will be required for all new developments. 
Development proposals which incorporate sustainable design principles as set out in 
policy CP1 will be encouraged. Design solutions should: 
 
 Ensure that new development provides for a mix of types and sizes of homes 

and tenure, so that affordable housing and low-cost market housing is 
provided, as set out in the Housing Strategy and CP3; 

 Ensure that new development provides homes in areas where local need and 
demand can be demonstrated; 

 Address vulnerability to crime, and the fear of crime, in the design, location 
and layout. The distinction between any public and private spaces should be 
clearly defined; 

 Ensure that appropriate measures are in place to manage private communal 
spaces; 

 Avoid locations that are more appropriate for other uses, such as employment; 
 Ensure that buildings and places are designed to be safe in all respects and to 

be adaptable environments, capable of responding to changing social, 
economic and technological needs and potential changes in climate over their 
lifespan; 

 Ensure that new developments do not result in unacceptable impact on the 
amenities of occupiers of any nearby properties; 

 Deliver green infrastructure to enhance biodiversity and quality of life; and 
 Use the following density ranges as a guide: 

- Regeneration area centres - at least 50 dwellings per hectare. 
- Urban Fringe (sites which are close to/on the periphery of 

regeneration areas) - 40-50 dwellings per hectare. 
- Rural areas - 30-40 dwellings per hectare. 
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The density ranges should be applied using the historic or local character and context 
and environmental constraints to evidence any final proposals for development. 
  
Policy CP2 Balanced Mix of Housing states on all major development schemes 
proposals will be required to provide an appropriate mix of housing on the site. The 
final mix will be negotiated with the developer and will be based upon the housing 
needs and strategic housing market assessment. 
 
In all other circumstances, the Council will work with developers to ensure that sites 
that are brought forward will meet the demands of the local market as well as meeting 
an identified housing need for the local area. 
 
However the policy goes on state that the number of affordable units will be a matter 
for negotiation on each site and the Council will seek to ensure that delivery meets the 
aims of the Council�’s Housing Strategy. Affordable housing shall be provided on-site, 
unless the developer can demonstrate exceptional circumstances which necessitate 
provision off-site, or the payment of a fixed financial contribution. Details of the 
contribution required will be set out in a separate Developer Contributions SPD, yet to 
be produced. 
  
Policy CP5 Meeting Community Needs states that the Council will support the 
development of cultural, educational, leisure and community facilities that will improve 
the range, quality and distinctiveness of facilities that the Island has to offer and meet 
the needs of the community. 
 
The Island Plan Core Strategy highlights a number of key spatial objectives in relation 
to sustainable development.  This document recognises the importance of Cowes and 
East Cowes aiming to focus on the support role of these towns.  It also specifically 
aims to encourage and support the role and function of Cowes and East Cowes as key 
cross Solent gateways to the island along with the other areas of Fishbourne, Ryde 
and Yarmouth.  The document also aims to maintain and expand the historic role of 
Cowes and East Cowes as engineering and industrial centres in conjunction with their 
role as a marine services, tourism and visitor destination. 
  
Policy CP8 Built and Historic Environment states the Council will implement 
national and regional policy with regard to the built and historic environment. 
Development proposals will be expected to contribute positively to the character of the 
built and historic environments of the Island.  
 
Particular attention will be given to preservation or enhancement of the following: 
 
 Conservation areas, using appraisal and local management plans to inform 

local character and context; 
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 Areas and sites of archaeological importance, including the protection and 
recording of archaeological remains and provision of opportunities for 
interpretation; 

 Historic importance as discussed in the HEAP; and 
 Buildings, structures, parks and gardens which are on local lists.  

 
Policy CP9 addresses Flood Risk and states that developments will be expected to 
comply with the requirements of national policy PPS25 (see above) and that the 
Council will adopt a sustainable and practicable approach to coastal protection and 
flood defence for the built-up areas to a level consistent with predicted sea level rise 
and increased water flows arising from climate change.  
 
Policy CP10 Sustainable Travel states that development proposals will be required to 
support the Isle of Wight Local Transport Plan and that proposals will be supported 
that: 
 
 Seek alternative means of travel to the car, increase travel choice and 

encourage travel by public transport, cycling and walking; 
 Minimise the distance people need to travel; and 
 Contribute positively to a demand management strategy to address 

congestion, environmental and safety issues. 
 
In order to encourage the use of sustainable transport, all major applications which 
include employment, tourism and leisure or educational uses will be expected to 
prepare and implement workplace travel plans. 
  

5.4 Conclusion 
 
The current planning policy framework is supportive of a new marina in East Cowes, 
and through reducing the risk of flooding and enhancing Cowes Harbour (and thereby 
tourism) it is also supportive of other elements of the Cowes Outer Harbour Project 
such as the outer breakwater.  
  
PPG 20 confirms that when considering applications for marinas, Local Planning 
Authorities should assess any associated development separately on its own merits, 
taking into account whether it requires a coastal location. There is a well established 
identified need and acceptance for a marina at this location and the development of the 
marina car park at ground level on the Albany site will not prejudice the associated 
residential development for which outline permission already exists - Permission 
number TCP/27465-P/00027/06..  
 
Regional Planning Policy at Policy IWI of the South East Plan identifies the need for 
the development of infrastructure and inward investment opportunities in the Medina 
Valley. 
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At Local Planning Policy level the Cowes Waterfront SPG focuses on strengthening the 
existing town centres, enhancing the waterfront while providing new employment 
opportunities. It identifies the development of new marina facilities including the 
provision of a new marina at East Cowes and outer breakwater as opportunities for 
achieving this. 
 
The emerging LDF Core Strategy remains supportive of a marina development in East 
Cowes stating at Policy SS8 that marina related proposals will be supported provided 
that they improve the quality and diversity of existing tourist facilities. Compliance with 
other development control policies outlined above, are dealt with in the relevant 
chapters of this ES, or where beyond its scope, in supporting information 
accompanying the planning application.      
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6. Impact Assessment Approach 
 
6.1 Introduction 
 

Section 1.3 described the overall approach to the EIA and introduced the issues to be 
addressed.  This Section describes in greater detail the methodology for assessment 
of individual issues.  Cumulative and in-combination effects are also introduced in 
Section 6.3 although the approach to this aspect of the EIA assessment is provided in 
Section 16.2. 
 
Issues are addressed under principal subject areas in subsequent sections of the 
report as follows:     
 
 Physical Environment    Section 7; 
 Coast Protection and Flood Defence   Section 8. 
 Water and Sediment Quality   Section 9; 
 Nature Conservation and Aquatic Ecology  Section 10; 
 Commercial Fisheries     Section 11; 
 Commercial and Recreational Navigation  Section 12; 
 Noise as Vibration    Section 13; 
 Marine Archaeology     Section 14. 

 
The respective sections present a brief review of the baseline conditions in respect of 
each of these areas followed by a list of the key issues to be addressed within the EIA 
under each of these subject headings.  When addressing these key issues the 
mechanism by which any impact will occur (or the �‘impact pathway�’) is described in 
outline.  The assessment of impact significance is made according to a standardised 
protocol that has been developed by ABPmer.  Further details about this assessment 
and the guidance and thinking that underpins it are presented in the following sections.   

 
6.2 Impact Assessment Methodology 
 
6.2.1 Introduction 
 

To facilitate the impact assessment process a standard analysis methodology has 
been applied.  This framework has been developed by ABPmer based on information 
collated from a range of sources including: the EIA regulations, statutory guidance, 
consultations and the company�’s previous EIA project experience.  The key guidance 
and regulations that have been drawn upon include:  

 
(1) The criteria listed in Annex III of the EC Environmental Assessment Directive 

(85/337 EEC as amended by 97/11/EC);  
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(2) The assessment process developed by statutory conservation agencies to 

provide advice on operations within European Marine Sites (English Nature, 
2000); 

(3) Marine Works (EIA) Regulations 2007 that transpose the EIA Directive into 
legislation for works potentially impacting the UK waters and controlled waters; 
and 

(4) An Environmental Risk Assessment approach developed by ABP Research 
(Appendix D). 

 
In assigning significance to impacts the general guidance provided within the above 
documents requires consideration of: 
 
 The forecast magnitude of change resulting from the proposed development, 

taking into account any mitigation measures adopted by the applicant; 
 The sensitivity of resources (receptors) affected; 
 The value or importance of physical, natural, cultural or economic resources 

(receptors) affected by the operations; 
 The extent to which the achievement of legal standards, policy objectives or 

current standards of good environmental practice is compromised; 
 The views of statutory and non-statutory agencies, affected parties and 

interests of the wider community; and 
 The cumulative impacts of the proposed project. 

 
For this framework, the environmental issues are divided into distinct �‘receiving 
environments�’ or �‘receptors�’ and the effect of the proposed development on each of 
these is considered by describing in turn: the baseline environmental conditions of 
each receiving environment; the �‘impact pathways�’ by which the receptors could be 
affected; the significance of the impacts occurring and the measures to mitigate for 
adverse impacts where these are predicted.  Where appropriate, the future changes 
occurring to a receiving environment if the proposed development does not take place 
(i.e. the �‘do nothing' scenario) are also presented.   
 
With respect to the determination of impact significance, it is recognised that this 
necessarily requires an element of subjectivity.  This is because a robust and objective 
determination would require an understanding of functioning at every level of an 
environmental system and would need to include a quantitative knowledge of the 
responses to change.  Such an understanding is rarely, if ever, available due to the 
complexity of environmental systems.  It is also recognised that an EIA necessarily 
needs to examine the potential impacts on a range of different receiving environments 
and no single assessment method is appropriate across the range of disciplines 
encountered.  Therefore, the method of evaluating impacts will potentially change for 
different receptors.   
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Given the above considerations and, in view of the fact that for many environments the 
key processes in an evaluation are similar, there is considered to be a benefit in 
identifying an agreed framework, which can be applied for the assessment process.   
 
ABPmer has developed such a framework in an attempt to ensure that a consistent 
approach is taken for all EIA projects.  This Impact Assessment Framework (which is 
presented in the following paragraphs of this section) is designed to incorporate the 
key criteria and considerations without being overly prescriptive.  Other criteria may 
need to be applied in relation to non-ecological impacts, for example noise impacts 
upon a local community, for which separate planning policy guidance exists.   In 
relation to these impacts the criteria being used will be explained in the impact 
description.  Notwithstanding this, the overall impact assessment framework described 
below and based around the source-pathway-receptor model can and has been 
applied in this ES to impacts affecting the human and cultural/historic environments. 

 
6.2.2 Impact Assessment Framework Structure 
 

The framework is divisible into the following four iterative stages:  
 

(1) Identify both the environmental changes from the proposal activities and the 
features of interest (i.e. receptors) that could be affected.   

(2) Understand the nature of the environmental changes in terms of: their 
exposure characteristics, the natural conditions of the system and the 
sensitivity of the specific receptors.   

(3) Evaluate the impacts based upon the vulnerability of the features and their 
importance.  Vulnerability takes into consideration the exposure to an impact 
as well as the sensitivity - i.e. the site-specific sensitivity to a given impact 
pathway.  

 (4) Manage any impacts, which are found to be significant and require the 
implementation of impact reduction/mitigation measures.   

 
The considerations at each of these stages are described in detail in Appendix D and 
are outlined in the following sections.   

 
6.2.3 Stage 1 - Identify Features and Changes 
 

The construction and operational phases of the development will clearly result in a 
range of �‘changes�’ that will affect the receiving environment.  Therefore, the first step is 
to identify those changes that are likely to occur and the receptors that might be 
affected (which are together referred to as the Impact Pathway).   
 
Impacts can be direct or indirect: 
 
Direct impacts are those that are caused by, and usually contemporaneous with, the 
works of a given development.  They can be either adverse or beneficial.  Construction 
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works for a new wharf may have direct adverse impacts in terms of habitat loss 
through a capital dredge, physical footprint of the wharf and piling noise that disturbs 
nesting birds but beneficial direct impacts in terms of creating twenty new jobs. 
 
Indirect impacts are those which result, not as a direct consequence of a given 
development but rather from changes to the environment brought about by the 
development.  They can be either adverse or beneficial.  Creation of an outer 
breakwater within an estuary can result in increased tidal flow within the estuary but 
reduce wave propagation and therefore the likelihood of flood risk from overtopping. 
 
Examples of potential Impact Pathways include the following:  

 
(1) The direct loss of, or damage to, a particular habitat or species (e.g. mudflat, 

saltmarsh);  
(2) Indirect damage to, or modification of, a particular habitat or species (e.g. 

modification from changes in the hydrodynamic and/or sediment transport 
regimes of the local environment resulting in the erosion of intertidal areas or 
sedimentation);  

(3) Changes to the water quality conditions in the surrounding area (e.g. from 
elevated suspended sediment concentrations, increased water-borne 
contaminants and/or reductions in dissolved oxygen concentration) with 
associated consequences for a particular habitat or species (e.g. migratory 
fish); and 

(4) Disturbance of species during construction (e.g. the effects of construction 
noise on bird populations). 

 
It will be noted that the impact pathways themselves do not include any hydrodynamic 
changes as these, in themselves, are not considered an impact although clearly they 
form an initial component of a range of impact pathways that can affect sensitive 
receptors.  Hydrodynamic and sedimentary changes are assessed, therefore, in terms 
of their magnitude in Section 7 but the impact of those changes is primarily considered 
in subsequent sections in relation to receiving environments - the impact on water 
quality, marine ecology etc.  The impacts of hydrodynamics/sedimentation on estuary 
morphology and tidal prism are, however, considered in Section 7. 
 
This first stage of identifying the impact pathways has been pursued through the 
scoping process during which a scoping opinion was adopted and agreed with the 
MFA/Defra in consultation with key statutory and non-statutory authorities (see 
Section 1.2). 
 
The magnitude of the impacts via these pathways depends upon a range of factors 
including the duration, frequency and spatial extent of the impact and the sensitivity 
and importance of the receptor.  These issues are reviewed in the next section.   
 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 61 R.1518 
 

6.2.4 Stage 2 - Understand Change and Sensitivity 
 
6.2.4.1 Magnitude of change 
 

The magnitude of change needs to be considered in terms of the relative magnitude 
against existing parameters (in which scale is a fundamental consideration), spatial 
extent and duration.  Furthermore, there may be critical thresholds that apply e.g. 
statutory limits, which, if exceeded, may threaten or prohibit aspects of a development.   

 
6.2.4.2 Sensitivity 
 

An impact can only occur if a receiving environment is exposed to a change to which it 
is sensitive.  As outlined in Section 6.2.1, different assessment criteria will need to be 
applied to the range of receiving environments sustaining impacts: the criteria for 
assessing the impact of a scheme on a listed species will be different from that for 
assessing the impact upon flood risk. 
 
When considering ecological receptors, sensitivity is described here as the relative 
intolerance of a habitat, community or species to a given change (i.e. the inability of a 
receiving environment to tolerate the levels of predicted changes to which they are 
exposed) (Table 1). While sensitivity is characterised in negative terms in Table 6.1, 
impacts can be positive under which species/habitats benefit from change with varying 
degrees of sensitivity. 
 
Table 6.1 Sensitivity/Intolerance of species/habitats 
 

Sensitivity/Intolerance 
High In ecological terms, the entire population/habitat affected will be lost. 

Medium In ecological terms, some individuals of a population or areas of habitat will be 
lost resulting in the population/habitat being reduced. 

Low 
In ecological terms, some individuals of a population or areas of habitat will be 
lost, however the overall viability and functioning of the population/habitat will 
not be affected. 

Not Sensitive The impact has no detectable effect on the survival and functioning of species 
or structure of the habitat. 

 
Other criteria will need to be applied in relation to non-ecological impacts for example 
noise impacts upon a local community or sedimentation impacts upon a historic wreck.   
In relation to these impacts the criteria being used will be explained in the impact 
description. 
 
Stage 2 essentially provides a benchmark against which the changes and levels of 
exposure can be compared.  In some cases it may be applicable to compare the 
anticipated change or exposure against either baseline conditions or other relevant 
thresholds (e.g. established Environmental Quality Standards (EQSs) for water or 
sediment quality).   
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6.2.5 Stage 3 - Impact Evaluation 

 
Once the impact pathways and receptor sensitivities are understood, the likelihood of a 
feature being vulnerable to an impact pathway is then evaluated.  The vulnerability of a 
receptor is derived from the relationship between its anticipated levels of exposure and 
its response characteristics.  Where exposure exceeds receptor sensitivity/tolerance 
levels then vulnerability exists and an adverse impact may occur.  Conversely, where a 
change occurs to which a receptor is not sensitive, then no direct impact can occur.  
The degree to which exposure exceeds sensitivity will indicate the predictability, or 
certainty, of the impact. 
 
Assessing how the vulnerability will manifest as an actual impact on a receptor, and 
making a judgement about the significance of the impact, requires knowledge of other 
factors such as the receptor�’s spatial extent and ability to recover (Table 6.2).  These 
factors, together with knowledge of receptor importance, can be applied to assess the 
overall significance of any impact (Table 6.3).   
 
For instance, a receiving environment may have a high or low vulnerability, but 
whether this potential impact is �‘significant�’ may depend on criteria such as its ability to 
recover, and the receptor�’s relative �‘importance�’ (either to the ecosystem or in terms of 
statutory designations and legal protection) and the scale of the habitat/population 
affected.   
 
Table 6.2 Recoverability of a receptor 

 
Recoverability 

None The receptor will not recover from the effect. 

Low Partial recovery of the receptor is likely within 10 years but full recovery may 
take up to 25 years. 

Medium Partial recovery of the receptor is likely within 5 years but full recovery may 
take between 5-10 years. 

High Full recovery is likely within a few weeks, or at most 5 months. 
 

Table 6.3 Importance of a receptor 
 

Importance.  The �‘importance�’ of a receptor should be based on the following: 

Rarity What is the existing level of distribution of the receptor on a local/regional/ 
national/international scale? 

Conservation Value Is the receptor recognised under nature conservation legislation or does it have 
some form of protection, i.e. Habitats Directive, Birds Directive, UK BAP, etc? 

Uniqueness What is the relative abundance of the receptor within the immediate study area, 
i.e. how much more of this feature exists in relation of the extent of the impact? 

Commercial Value Does the receptor represent a resource of economic value, i.e. a commercial 
fish species? 

Biodiversity/ 
Ecosystem Function 

Does the receptor represent an important component of the wider ecosystem, 
e.g. brittlestar beds? 
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The significance statement provides a summation of the above evaluation process and 
in developing this, it would be inappropriate to apply a rigid framework for the actual 
categorisation of the significance level as this will tend to be a judgement-based 
decision.  However, adverse impacts will be those which are judged to be undesirable 
or �‘adverse�’.  The concern they raise will increase from adverse impacts of Minor 
Significance, which may tend to be tolerable, through to Moderate and Major 
Significance, which will require some form of impact reduction or mitigation measure 
(see next section).  Beneficial impacts are those impacts that are judged to provide 
some environmental, economic and/or social gain.   
 
In summary therefore the key impact levels for either beneficial or adverse effects can 
be described as follows:  
 
Table 6.4 Characterisation of impacts 
 

Major Impacts will be of a major significance, if for example, the following apply: 
 The extent is national to international 
 The duration is long term to permanent 
 The effect is acute for sensitive features or populations 
 The magnitude will clearly be above accepted standards/guidelines 
 The resulting impact will clearly be illegal and/or contrary to best practice policy. 

Moderate Impacts will be of a moderate significance if, for example, the following apply: 
 The extent is local to regional 
 The duration is medium to long term 
 The magnitude could be above accepted standards/guidelines. 

Minor 
Impact will be of a minor significance if, for example, the following apply: 
 The extent is spatially restricted 
 The duration is temporary 
 The magnitude will be within accepted standards/guidelines. 

Insignificant No measurable impact on the environment. 
 

6.2.6 Stage 4 - Impact Management 
 
As a project is conceived and developed and as the impact assessment is progressed, 
it will become apparent that some impacts are likely to be �‘significant adverse�’ and will 
require mitigation.  This invokes an iterative process in which the impact can be 
designed-out by changing the works (either before or during the assessment process) 
and integrating mitigating measures into the proposal. Such measures can take the 
form of monitoring requirements, constraints on the proposal and/or the construction 
process as well as measures for the enhancement of a relevant habitat or receptor.   
 
A particular form of control involves the use of �‘environmental thresholds�’ against which 
the changes resulting from the activity can be monitored and managed.  Within the 
assessment procedure the use of mitigation measures will alter the risk of exposure 
and hence will require significance to be re-assessed and thus the �‘residual impact�’ 
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identified.  This feedback process by which significance is assessed without and then 
with mitigation is illustrated in the flow diagram that is presented in Appendix D. 

 
6.2.7 Impact Assessment Guidance Tables 

 
Although subjectivity is required in the final significance assessment, it is possible to 
use the matrices in Tables 6.5 to 6.7 to help inform the judgements that are made.  
Table 6.5, which is based on the DETR approach to risk assessment (DoE, 1995), can 
be used as a means of generating an estimate of exposure.  In Table 6.6, the 
vulnerability of the features of interest is assessed based on the sensitivity of those 
features and their exposure to a given change.  The vulnerability is then combined with 
the importance of the feature of interest in Table 6.7 to generate an initial level of 
significance.  If the significance is considered to be of an unacceptable level, then 
impact reduction measures (mitigation) are included before concluding the overall 
significance.  As a guide any impact of moderate through to major significance is 
examined to see if some form of impact reduction measure could be incorporated.   
 
Table 6.5 Exposure to change, combining magnitude and probability of 

change  
 

Magnitude of Change Probability of 
Occurrence Large Medium Small Negligible 

High High Medium Low Negligible 
Medium Medium Medium/Low Low/Negligible Negligible 
Low Low Low/Negligible Negligible Negligible 
Negligible Negligible Negligible Negligible Negligible 
 
Table 6.6 Estimation of vulnerability based on sensitivity and exposure to 

change  
 

Exposure to Change Sensitivity of 
Feature High Medium Low Negligible 

High High High Moderate None 
Moderate High Moderate Low None 
Low Moderate Low Low None 
None None None None None 

 
Table 6.7 Estimation of significance based on vulnerability and importance  
 

Vulnerability of Feature to Impact Importance of 
Feature High Moderate Low None 

High Major Moderate Minor Insignificant 
Moderate Moderate Moderate/Minor Minor/Insignificant Insignificant 
Low Minor Minor/Insignificant Insignificant Insignificant 
None Insignificant Insignificant Insignificant Insignificant 
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6.3 EIA Cumulative Effects/In-Combination Assessment 

 
It will be necessary, under the Marine Works (EIA) Regulations 2007 to consider the 
cumulative effects of the new breakwater, dredged channel and marina development 
with other known developments.  Under the Habitats Regulations 1994, it is also 
necessary to consider the in-combination effects of development proposals on 
European Sites.  While these two assessments rely on similar source data they are 
legally separate requirements.  Cumulative effects refer to occasions where another 
project could have an impact via the same pathway (e.g. if both proposals altered tidal 
heights or caused disturbance to birds) and could therefore result in a change that is of 
greater or lesser significance than the effects of this proposal in isolation. In-
combination effects refer to effects which may or may not interact with each other but 
which could affect the same receptor or interest feature (i.e. a habitat or species for 
which a European Site is designated).  For instance, bird species could be affected by 
disturbance from one proposal and habitats loss by another.   
 
Section 16 of the ES addresses the cumulative and in-combination effects of the 
proposed Cowes Outer Harbour Project outlining the approach to the assessment, 
other plans/projects considered and the results of the assessment. 
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7. Physical Environment 
 

7.1 Introduction 
 
This section provides an assessment of effects on coastal and estuarine processes 
that are predicted to arise as a result of impacts associated with the proposed 
development, as described in Section 3 (Description of the Proposed Work). 

 
The section follows a logical structure. First, in order to consider how the coastal and 
estuarine processes might be affected, the baseline conditions are established.  This 
includes both the existing situation, and how the estuary will naturally change (in the 
absence of the proposed development) in the future.  Those impacts that are both 
associated with the proposed development and have the potential to affect coastal and 
estuarine processes are then identified, and their nature, extent and duration 
described.  Their effects on coastal and estuarine processes are then predicted, and 
the significance of those effects assessed. 

 
7.2 Baseline Information 
 
7.2.1 Geology 
 

The solid geology underlying the present day Medina estuary is predominantly soft and 
easily erodible clays and marls known as the Bembridge Marl, formed in the Oligocene 
era. In the area of Cowes, a thin layer of freshwater massive limestone (Bembridge 
Limestone) outcrops near or at the estuary bed, particularly on the west side. To the 
east side, clays, sands and shales of the Osborne and Headon Beds underlie the later 
Holocene drift deposits.  (Figure 7.1)  During the last Ice Age (c100,000 years BC) the 
Medina flowed at a considerably deeper level and since has been infilled with alluvial 
material and gravel, originally eroded and washed down from higher geological strata, 
into which the present Medina estuary flows. 

 
A more detailed description of the site geology in the immediate vicinity of the 
proposed dredge and breakwater construction has been compiled as a component of 
the site-specific ground Investigation (Appendix K). 

 

Alluvium deposits overly the Osborne and Headon clay deposits at both the offshore 
sites and extending into the East Cowes shore.  The alluvium varies in depth from less 
than 5m close to the shoreward end of the Shrape breakwater and up to 15m or so 
closer to the centre of the estuary.  While the Osborne and Headon Beds dip in a south 
westerly direction by about 1-2º the borehole data shows that this horizon and the 
underlying deeper limestone strata are disrupted by folding and faulting.  
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Figure 7.2 shows the locations of the offshore boreholes in relation to the proposed 
development.  Also shown are the 3 lines of cross-section that correspond to the 
borehole profiling shown in Figures 7.3 - 7.5.   

 
7.2.2 Geomorphology 
 

The estuary shows two distinctly different morphological sections: 
 
 The tidally-dominated but wave influenced section to the north of the Chain 

Ferry; and 
 The tidally-dominated section to the south. 

 
At the Chain Ferry itself, the constriction of the estuary has a significant influence on 
current velocities. This constriction is caused by the resistant natural geology which 
acts as a geological control on the estuary, such that future evolution of the whole 
estuary will remain strongly influenced by this zone. 
 
For the outer estuary and much of the inner estuary, the estuary morphology, as well 
as being naturally constrained by resistant geology, is influenced by the coastal 
defences and marine structures that are in place. Further up-estuary, in the tidally-
dominated section, mudflats and saltmarshes are more prevalent, and the morphology 
is presently constrained by flood embankments and wharves.   
 
The Futurecoast database indicates the estuary to have a total surface of 219 ha, of 
which 101 ha are classed as intertidal and 13 ha as saltmarsh (Halcrow et al, 2002). 
 

7.2.3 Historical Change  
 

In order to understand the evolution of the estuary over the past 150 years and the 
main drivers behind these changes an extensive study.  A copy of the concluding 
report Marine Impact Assessment Tools Medina Estuary: A Historic 
Understanding can be found at Appendix N 
 
Comparisons of volume and surface area morphological change were undertaken 
using historic charts and existing data for the years 1856, 1900, 1958, the 1980s and 
2000 -2006.  The estuary was divided into three sections for this analysis, namely the 
outer estuary (entrance to the Chain Ferry), inner estuary, Chain Ferry to Folly Inn and 
upper estuary (Folly Inn to Newport).  Brief findings are included below.  For more 
detailed analyses the reader is referred to Section 3.2 of Appendix N. 
 
The analysis has been undertaken using the best data sets available, however the 
magnitude of changes need to be assessed taking into account the   inherent errors in 
the data acquisition caused by a combination of positioning errors and instrumentation 
limitations, as well as differences in the coverage of the surveys.  In general depth 
terms a charted bathymetric survey can only provide an accuracy of ±1m.  This means 
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that any difference analysis could have an error up to ±0.2m in depth terms.  
Therefore, as Shoreline Surveys noted in the most recent (2000�–2006 comparison) 
changes between any two surveys of less than ±0.3m should not be considered 
significant without further corobatory in formation.   For this reason caution has been 
exercised in the interpretion of both Admiralty chart data and more recent survey data 
to avoid drawing conclusions from changes that fall within these error tolerances.  The 
conclusions presented in the following sections draw from multiple data sources that 
together provide a composite characterisation of the evolution of the Medina, rather 
than reliance on one form of analysis. 
 

7.2.3.1 Outer Estuary 
 
The outer estuary has undergone major geomorphological changes between 1856 and 
the present day, mainly due to the construction of Shrape breakwater (completed in 
1937) reclamation, capital dredging and aggregate dredging. 
 
Between 1856 and 1900, the outer estuary experienced a decrease in intertidal area 
and increase in tidal prism, in part due to dredging (including the removal of ballast), 
reclamation as well as natural evolution. 
 
The Shrape breakwater was designed to reduce the dredging requirement within the 
estuary by concentrating flows in the main channel thereby increasing flow speeds with 
resultant increase in scouring. Concurrently, suspended sediment entering the estuary 
reduced, thereby reducing the effects of siltation in dredged berths. The Shrape 
breakwater appears to provide the beneficial effect that the engineers originally 
predicted, which is also confirmed by Webber (1969). Indeed, between 1900 and the 
1980s, the channel deepened and the cross-section at the breakwater widened almost 
certainly substantially influenced by the construction of the Shrape breakwater 
 
The reclamations and dredging that have occurred at the west side of the channel (e.g. 
Cowes Yacht Haven) have contributed to the reduced intertidal area; also marina 
construction dredging has converted intertidal area to subtidal area which resulted in 
increases to the tidal prism.  The total intertidal loss by these mechanisms (comparing 
the 1980s and 2006 areas) is approximately 8% (Section 3.2.1.2 of Appendix N). 
Notwithstanding these developments, the outer estuary area has shown an 
accretionary trend over the intertidal areas (approximately 5,000m3 p.a.) whilst the 
subtidal continued to be eroded/dredged by about 2,900m3 p.a. 
 

7.2.3.2 Inner Estuary 
 
Constriction at the Chain Ferry causes a local acceleration in tidal flows that has 
scoured down to the shingle bed preventing further erosion.  Just upstream of the ferry 
on the west side is the deepest, natural part of the estuary, which is maintained by the 
high natural flows as they accelerate through the narrows, particularly on the ebb. 
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The section from the Chain Ferry to about Kingston Quay is where most natural 
changes have occurred to the lateral boundaries of the estuary, either due to 
reclamation or dredging for quay construction, wharves and marina developments. 
Pockets of intertidal mud between 50 and  85 m wide up to about mid tide level 
generally alternate from the east to west bank, opposite areas where capital dredging 
or significant areas of reclamation have occurred. 
 
From 1856 to the 1980s, in common with the outer estuary, the inner estuary reduced 
in intertidal area and increased in subtidal area.  However, post 1980s the intertidal in 
the inner estuary has increased with a resultant decrease in subtidal area. 
 
As a general tendency, the total volume of water increased in the inner estuary from 
1856 to the 1980s with a rate of 5,394m3 p.a. and marginally decreased from the 
1980s to 2006 (132m3 p.a.).  This would indicate that since the 1980s the estuary has 
been predominantly stable although a small accretional trend is evident despite 
maintenance dredging of the marinas. 
 

7.2.3.3 Upper Estuary 
 
The upper estuary covers the area from Folly Works to Newport and incorporates a 
significant area of saltmarsh (Werrar Marsh).  It is also the area in which the estuary 
almost dries out at lowest water levels. 
 
Within the upper estuary the amount of intertidal area has generally decreased 
throughout the last 150 years while the subtidal area has generally increased. 
 
Between Folly Works and Dodnor Reservoir (Figure 7.6) the tidal prism has increased 
by about 7% but the subtidal volume has increased significantly.  Evidence from profile 
analysis indicates that this was predominantly due to channel widening (Section 
3.2.3.3 of Appendix N). 
 
Between Dodnor Reservoir and Newport there has been a net decrease in tidal prism 
of 25% since 1856, some of which has been attributed to reclamations.  Subtidally 
though, there has been net erosion of about 62,000m3, some of which would have 
been through dredging. 
 

7.2.3.4 Cumulative changes along the Estuary 
 
Analysis indicates that over the past 150 years the volume of the whole Estuary (below 
HW) and tidal prism have increased with the most significant changes affecting the 
subtidal due to a combination of dredging and natural erosion.  Channel widening 
rather than deepening has been the principle change, which, together with reclamation, 
has resulted in an overall reduction in the intertidal of 43%.  Before the 1980s the 
increase in the subtidal was estuary-wide.  Since, however, the rates of increase have 
substantially reduced and the LW area has begun to reduce slightly except in the 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 70 R.1518 
 

upper estuary; the most significant change in trend is centered on the area outside the 
Shrape breakwater.  
 
The data supports the view that the estuary has always been flood dominant, thus 
having the potential to import fine sediments on the flood tide.  However, human 
interventions in the form of reclamations, dredging and breakwater constructions 
predominantly in the outer estuary and lower parts of the inner estuary have caused a 
temporary change in the long-term development of the estuary, which has aided the 
scouring of the subtidal channel, and �‘masked�’ the general import of fine material.  The 
comparison of morphological data, however, indicates that the developmental effects 
have worked through most of the system and the general accretionary regime has 
been reinstated in recent years.  A full explanation of the cumulative changes can be 
found in Section 3.2.4 of Appendix N. 
 

7.2.4 Hydrodynamic Characteristics 
 
The hydrodynamics of the estuary are primarily the result of tidal forces at the seaward 
end, aided by freshwater flow from landwards, interacting with the variable underlying 
sediments which are derived from marine inputs, erosion of internal cliffs and a small 
riverine source.  All are internally reworked under specific hydrodynamic conditions.  
The estuary has geological constraints (see Section 7.2.2) as well as anthropogenic 
engineering constraints, particularly north of Kingston Quay and at Newport. 

 
7.2.4.1 Tide 
 

Tide Characteristics 
 
The mean spring and neap tidal ranges at Cowes are currently 3.4m and 1.7m 
respectively (Admiralty, 2008) classifying the estuary as mesotidal (tidal range less 
than 4m).  However, tidal flows near the Chain Ferry are generally faster than would be 
normal for a similar sized estuary due to the acceleration effect caused by the 
constriction at this location.  The tidal curve at Cowes has the typical Solent tidal shape 
with a long period of relatively static water level at HW, generally referred to as double 
high water, lasting nearly 2.5 hours on spring tides.  The falling tide lasts only 3 hours.  
The rising tide has a �‘stand�’, generally referred to as the Young Flood, about 4 hours 
before the first water level maxima at high water. 
 

7.2.4.2 Current flows 
 
General Characteristics 
 
The flow characteristics result from the combination of tides, waves and freshwater 
flow, depending upon the location within the estuary system (ABPmer 2004): 
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 In the deeper water, outside the estuary mouth, the processes are dominated 

by the characteristics of the Solent tidal regime, generally running west to east 
from about LW-1 hour to HW-1 hour (Cowes) and east to west for the 
remaining time (Webber, 1981); 

 In the shallower water, in the estuary entrance and seaward of the Chain 
Ferry, coastal processes, including the sediment regime, are controlled by the 
interaction of waves and tides, a north-south flowing Medina tidal system but 
with greater variability than the Solent flows, being influenced by the depths 
over the Shrape Mud; 

 In the upper estuary, the interaction of tidal and freshwater flow occurs with the 
former being predominant; and 

 Time series analysis of flow speeds shows that, within the outer harbour, flows 
rarely exceed 0.25m/s but increase rapidly to 0.9m/s on the flood and 1.3m/s 
on the ebb of a spring tide at the Chain Ferry (Appendix J Section 5.3.2.1). 

 
Central to understanding the effects of the development on hydrodynamics and 
sedimentation is that the scheme is at the intersection of the east-west Solent tide and 
the north-south Medina tide, commonly referred to as the harbour tide.  The outer 
breakwater, in particular, will have a marked, localised influence on the extent and 
duration of the tidal effects caused by the two systems, relative to existing conditions. 
This discussion is developed further in the assessment at Section 7.3.5.1.  The 
complexity of the tidal dynamics within the estuary and at the entrance is shown in the 
detailed modelling, given in Appendix Ap. 

 
7.2.4.3 Freshwater flow 

 
According to the National River Flow Archive data  (Centre for Ecology and Hydrology, 
2008) the mean freshwater flow represents only 0.2% and 0.06% respectively of the 
tidal prism (tidal prism of 3.5 million m3) for the Medina and Lukely Brook stations, 
which is insignificant with respect to the estuary processes overall.  Localised 
freshwater effects are restricted to the tributaries of the estuary, e.g. at Blackwater 
upstream of Newport and, therefore, are excluded from further consideration. 
 

7.2.4.4 Waves 
 
Although limited by a fetch of up to 8km, the waves approaching the Medina estuary 
from the north and north east are the most severe and also represent 80% of all 
waves.  In 1994 ABP Research undertook a study to predict wave heights for a number 
of different return periods, based upon wind data from the Meteorological Office�’s-Lee-
on Solent station.  These results are compared with data collated by Webber (1991) 
and more recent data acquired by ABPmer in 2004 and are listed in Table 7.1. 
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Table 7.1 Return period predictions of significant wave heights at Cowes  
 

Predicted Significant Wave Height (m) 
Return period (yrs) Webber (1981) 

(Associated wave 
period, sec) 

ABP Research (1994) 
(Associated wave 

period, sec) 

ABPmer (2004) 
(Associated wave 

period, sec) 
0.08  (Frequent)   0.70 (3.8)* 

1 - 0.81 (2.5)  
2 - 0.88  
5 0.90 (3.71) 0.93  
10 0.96 (3.82) 0.96  
20 - 0.98  
50 1.07 (4.03) 1.00 1.12 (4.5)* 
100 1.13 (4.13) 1.01  

Source data Calshot (1960-1979) Lee-on-Solent (1979-1988)  
*  Significant wave height and periods considered in this table are defined for an averaged wave direction.  

(ABPmer, 2004) 
 
The table shows relatively good agreement in the predictions indicating an annual 
significant wave height of 0.81m and a 100 year return period wave of up to 1.13m 
when all directions are considered together.  When directional information is 
considered a similar wave height to the all direction figure resulted from waves 
generated from the north.  However, significant wave heights of 1.23m were calculated 
for north-easterly waves with a 1 in 50 year return period.  The associated wave 
periods were in the region of 3.6 to 4.6 seconds.  Maximum wave heights of about 1.6 
times the significant wave heights can be expected.  Extreme wave periods were 
predicted to be of the order of 2.5 to 3 seconds.  Northerly waves have a tendency to 
reflect off walls in the outer harbour, creating greater disturbance, particularly at higher 
states of the tide.  The shape of the estuary near to the mouth dictates that waves will 
influence the morphology of the estuary up to the constriction of the Chain Ferry 
beyond which point wave penetration is limited. 
 

7.2.4.5 Morphological parameters and implications for sediment transport 
 
A number of morphological parameters have been developed in order to characterise 
estuaries and to help study how they have evolved and are likely to evolve in the 
future.  Three, in particular, have been applied by ABPmer to develop a historical 
understanding of the Medina. 
 
 The O�’Brien ratio (O�’Brien, 1931), which relates the estuary tidal prism with the 

mean cross-sectional area at the mouth of the estuary. The O�’Brien Ratio 
indicates that the estuary morphology is controlled by the constriction at the 
Chain Ferry. 
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 The Dronkers asymmetry ratio ( ) (Dronkers, 1998), which provides a measure 

of the magnitude of flood or ebb dominance of the estuary.  Analysis of the 
Dronkers parameter suggests that the estuary has always been flood 
dominant.  Within the upper estuary the flood dominance is considerably 
greater than elsewhere in the estuary. 

 The Renger Area and Volume relationships (Renger & Partensky, 1974).  
These indicate how close the overall dimensions of the estuary are to a stable 
tidal basin form. The Renger values indicate that the LW channel is too large 
relative to the tidal prism for natural stability and being larger than the 
theoretical value also indicates flood dominance. 

 
As from December 2006 (Defra, 2006) a more detailed methodology is now considered 
good practice. However, to provide consistency with previous analysis the earlier 
methods have been applied.  As a comparative tool the method used still provides 
validity. 
 

7.2.4.6 Implication on sediment transport 
 
The flow measurements from the mouth of the outer estuary (just outside the Shrape 
breakwater) up to Folly Works generally show a long period of slack before ebb 
currents pick up speed.  This period is considerably longer than the slack before the 
onset of the flood tide.  This tidal pattern indicates a mechanism that is likely to allow 
an import of fine sediment.  This finding is supported by the flood dominance in the 
asymmetry of the tide.   
 
In contrast, the high ebb flows, particular when the flow is confined to the main channel 
approaching low water in the lower estuary indicate potential for the export of coarser 
material within the main channel, possibly as near bed load.   
 
Up-estuary of Folly Works the flows are generally lower, with similar slack water 
characteristics before the flood and ebb to the down-estuary section. The flows are 
insufficient to erode coarser material, although some short-distance transport could 
occur if material is disturbed.  In general terms, the conditions are conducive to 
sedimentation of fines throughout most of the tides in this section of the estuary, with 
the exception of near to low water when depths are shallow and confined to the main 
channel. 
 

7.2.5 Sediment Budget, Dynamics and Characteristics 
 
The sediment budget expresses the balance of sediment imports and exports to the 
estuary and can broadly be divided into sources, sinks and transfers: 
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7.2.5.1 Sources 
 

River Input 
 
In view of the very small percentage freshwater flow (not >0.06% tidal prism) marine 
sediment input predominates and riverine input is insignificant overall, except possibly 
after a flood event toward the head of the estuary at Newport. 
 
Cliff Erosion 
 
At Gurnard Bay, cliff recession of 1.5 to 3m3 p.a. has been estimated by Hutchinson 
(1965) for the period 1850-1950. However, due to coastal defence structures 
(revetments, sea-walls) this rate of erosion, and therefore potential supply of sediment, 
has reduced.  Low cliffs, within the inner and upper reaches, composed of a 
conglomerate of fine mud, sand, gravel and cobbles that back the high water mark are 
prone to erosion during extreme water levels generating a local supply of mixed 
sediment, which is sorted and redistributed over time.  
 
Mudflat and Saltmarsh 
 
As discussed in Section 7.2.3 historically there has been a reduction of the saltmarsh 
and mudflat within the inner and upper estuary, a proportion of this has been as a 
result of direct reclamation, dredging, and the creation of Island Harbour rather than 
from natural processes.   While sediment from saltmarsh erosion has been a 
contributory source to the sediment budget in the past, the morphological analysis 
supports the view that the estuary is flood dominant in terms of sediment import and 
not in deficit as a result of any change to this source of material.  A full explanation of 
the arguments can be found in Appendix N. 
 

7.2.5.2 Sinks 
 
Egypt Point Beach 
 
Sediments are intercepted due to the presence of concrete groynes; the amount of 
material accumulated in the outer harbour is, therefore, very small (Halcrow, 1997; 
Posford Duvivier, 2000). 
 
Shrape Breakwater 
 
The westward littoral drift may contribute to supply sediment to the east of the 
breakwater; however, the amount of material accumulated is small, due to the paucity 
of supply and the impact of protection structures in reducing cliff erosion (Posford 
Duvivier, 1994).  
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Intertidal and Subtidal Areas (Mudflat and Saltmarsh) 
 
A visual survey undertaken by Geodata (2003) while identifying areas of shoreline 
(HW) bank erosion, considered the upper estuary beyond Island Harbour to be 
essentially stable and identified areas of accretion of fine sediments. 

 
Suspended Sediment in the Water Column 
 
There is a significant concentration of suspended sediment in the Western Solent 
channel, moved by both the flood and ebb tidal current. The tidal current may drive this 
fine material into the Medina estuary (SCOPAC Sediment Transport Study, 2003).  
Suspended sediment measurements were made in winter/spring 2005 at the seabed 
by Titan (2005) at three locations within the estuary. For the most part, concentrations 
varied between 10-40mg/l with peaks in excess of 60mg/l.  Single tide measurements 
were also recorded on a spring tide in 1996 (ABP Research, 1997), which show that 
concentrations throughout the water column were consistently in the range 65-114mg/l 
throughout the tide between the mouth of the estuary and Britannia Wharf.   

 
7.2.5.3 Transfers 
 

The estuary flows on spring tides, in some areas, are sufficient to cause erosion of bed 
material, which allows for redistribution of sediments and natural sorting to occur, 
particularly in the main channel. In some areas this is assisted by local wave activity, 
predominantly at high water.  
 
Littoral drift 
 
While there is some convergence of littoral drift into the mouth of the estuary, eastward  
from Gurnard Bay (Bray et al. (1991)) and westward around Old Castle Point towards 
the Shrape, only very small quantities of sediment access the main estuary due to the 
coastal defences and the Shrape breakwater. 
 
Cross-shore current (Tidal Current)  
 
As stated in Section 7.2.4.6, the tidal asymmetry produces a net offshore flushing 
effect of coarser sediments at the harbour entrance, which was enhanced by the 
construction of the Shrape breakwater (1937). The main supply to the estuary is the 
sediment in suspension that enters with the tidal prism. 

 
Human impact (Dredging) 
 
The maintenance dredging requirement has increased during the last 40-50 years due 
predominantly to specific marina developments and provision for Red Funnel Ferries.  
The supply of sediment to the inner and upper estuary is likely to have been reduced 
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by the maintenance dredging required, predominantly in the outer estuary, since the 
material has, for the most part, been deposited outside the Medina estuary system. 
Analysis of dredging returns for the estuary since 1987 indicates the average annual 
maintenance dredging requirement to be about 14,000m3 p.a. for the period 1987-97 
(ABPmer, 2002).   With the inclusion of recent projects, such as the Shepards Wharf 
redevelopment, the extension of the East Cowes Marina, the RYS Yacht Haven and 
works at the former GKN site, the annual average maintenance dredging requirement 
for the estuary was projected to increase to around 20,000m3 (Section 2.3 of Appendix 
M).   It is important to note that this projection pre-dated any hydrodynamic and 
sedimentation modelling which has allowed far more accurate calibrated estimates of 
sedimentation within the harbour which shows current baseline figure to be about 
14,000m3p.a.  While this represents a long-term average, due to the number of 
locations requiring dredging, this average rate fluctuates considerably from year to 
year. An estimated 84% dredging occurs within the outer harbour and has little effect 
upon the sediment budget upstream as discussed further in Section 7.3.7. 

 
7.2.5.4 Sediment characteristics  

 
The Medina estuary is characterised by intertidal muds comprised of fine silt, organic 
matter, gravel and old shells with much of the shoreline marked by a strandline of 
angular flint gravel (Tubbs, 1975).  The proportion of mud on the intertidal increases 
from high to low water, with the mud on the western bank tending to be softer and 
deeper than on the eastern side.   
 
Within the Medina estuary there is a small area of vegetated shingle located opposite 
Kingston Mudflats on the west bank of the estuary and small areas occur below the 
Island Harbour shore on the eastern side (Geodata, 2003). 

 
7.3 Key Changes to Physical Processes 

 
This section provides a summary of the key changes to physical processes resulting 
from the Cowes Outer Harbour Project.  These changes, in themselves, are not 
necessarily considered an impact although clearly they form an initial component of a 
range of impact pathways that can affect sensitive receptors.  Hydrodynamic and 
sedimentary changes are assessed, therefore, in terms of their magnitude in Section 7 
but the impact of those changes is primarily considered in subsequent sections in 
relation to receiving environments - the impact on water quality, marine ecology etc.  
The impacts of hydrodynamics/sedimentation on estuary morphology and tidal prism 
are, however, considered in this section.  The methodology for this approach is 
described in greater detail in Section 6.2.3 
 
In view of the complexity of processes and difficulties associated with prediction, 
numerical modelling has been used and the results of the modelling presented in 
relation to the changes identified. 
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The current modelling runs use the model developed as a component of a set of 
marine impact tools and the conceptual understanding of the historic development of 
the Medina estuary produced for the South East England Development Agency 
(SEEDA) and the Isle of Wight Council (IOWC).  These peer reviewed tools were 
developed with the intention that they could be used to help assess the estuary-wide 
impacts on the hydrodynamic and sediment regime of proposed developments 
throughout the estuary, both alone and in-combination. Full details of the model setup 
and validation can be found in the Medina Estuary Marine Assessment Tools Model 
Calibration and Validation Report:  (Appendix O). The suitability of this model for use in 
this EIA has been confirmed by the Environment Agency (Environment Agency letter 
dated 18 June 08 ABPmer (2008) and Natural England (Natural England letters to 
ABPmer dated 18 July 2008 and 27 October 2008). 
 
The model used for the study was developed using the Danish Hydraulic Institute's 
(DHI) Mike21 system. Four modules were applied in the study, Mike21HD 
(hydrodynamic model), Mike21MT (mud transport), Mike21BW (Boussinesq wave) and 
Mike21NSW (nearshore wave).  A cohesive sediment transport (mud transport) model 
has been used in the study based on the predominant sediment in motion throughout 
the Medina estuary. This sediment transport module is dynamically coupled to the tidal 
model. This means that the calculations of sediment transport are undertaken at the 
same time as the hydrodynamic calculations. This enables the sedimentary 
environment to feedback and exert an effect upon the hydrodynamics should the 
sediment transport be of significant magnitude. 
 
Consideration was also given for the need for a �‘pure�’ sand transport model to model 
the movement of sediment specifically within the entrance to the Medina.  This analysis 
concluded that whilst some sand does exist in the area of the breakwater, this would 
appear to be only a thin veneer and transient, with the underlying bed being 
consolidated mud with sand and muddy gravel.  No bed features or large sand 
accumulations exist to suggest significant bed load transport. This is corroborated by 
the fact that no dredging is required to maintain depths in the deeper fairway channel, 
which cuts through the area.  Thus for the evaluation of the effects of the breakwater 
on the sediment transport of the Medina estuary and its entrance the mud transport 
model (incorporating sediments up to 130 microns) is considered to be the applicable 
tool.  The addition of a sand transport model is considered not to be necessary for the 
EIA as it would not add to the understanding already achieved from application of the 
mud transport model.  Furthermore, there is presently no conclusive evidence that 
identifies sand transport to be an issue in the area, which would enable such a model 
to be configured and offer any relevant information to the project without large amounts 
of uncertainty. 
 
To determine the actual magnitude of change to sediment transport patterns it is 
necessary to consider the implications of the method of fine sediment simulation in the 
model and the order of calibration achieved.  During the calibration it was necessary to 
�‘seed�’ the model with a layer of fine grained sediment on the bed of the model to 
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represent the dynamic load which is continually accreting and eroding with the tidal 
variations at different states of the tide.   
 
Subtle differences in the phasing of the tide around MLW cause unnatural changes in 
the model as cells flood and dry. The magnitude of the change at these locations is 
therefore likely to be overestimated in the model, which needs to be taken into account 
when interpreting the model results along with the various factors affecting sediment 
transport, the effects of which may be included in the modelling output from the model 
simulation algorithms or may be external to the model - e.g. biological activity. 
 
Evaluation of the modelling results has been made taking these factors into account in 
assessing the effects of the development on the sedimentation patterns of the estuary. 
 
The modelling results are discussed fully in Appendix J and Appendix Ap.  The 
following sections summarise the key outputs as they relate to the process changes 
within the physical environment. 
 
Outputs from the model have been presented for discrete points in the tidal cycle as 
well as time-series data.  For example in relation to flow data, the times of maximum 
flows, which are most significant for navigation in the harbour and its approaches, 
generally occur: 
 
 Over the high water slack period, when the flows, which exceed 0.8m/s on 

spring tides, occur in an east to west direction across the entrance to the 
estuary.  These have been referred to as the peak Solent flows; and 

 Approximately halfway down the falling tide, which is the time of maximum 
flows �‘draining�’ out of the estuary; again peak flows can exceed 0.8m/s in the 
area of the Chain Ferry, reducing towards the estuary mouth.  These are 
referred to as the maximum harbour flows.  At this time, flow speeds 
immediately across the entrance are negligible. 

 
The above data only represents a snapshot, however, and does not indicate changes 
to the baseline that may occur at other states of the tide.  For these reasons time-
series plots showing the change from the baseline case have been extracted for water 
level, tidal current speed and tidal current direction from a number of locations 
throughout selected areas of the estuary.  Similarly, baseline and post-development 
sedimentation plots over a full spring-neap cycle were produced and analyzed for the 
EIA.  
 

7.3.1 Physical Changes Considered 
 
The key physical changes considered and the sections of the report that address them 
are as follows:  
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 Changes to the wave climate (Section 7.3.2 and Section 2.3.3.4) 
 Impact on the morphology and tidal prism of the estuary (Section 7.3.3). 
 Changes to water levels (Section 7.3.4);  
 Changes to tidal currents (Section 7.3.5); 
 Changes to sedimentation patterns (Section 7.3.6); 
 Impact on maintenance dredging commitments in the estuary (Section 7.3.7); 

and 
 Proposed disposal methods and impacts upon water/sediment quality (Section 

7.3.8). 
 
The direct short-term effects from the dredging operations itself upon suspended 
sediments and water quality are considered separately in Sections 9.4.1. 
 
The criteria for assessment have been described in Section 6.2.3. 
 
The physical process changes reported in the following sections are important for 
making informed assessments in respect of other key EIA topics, reviewed in 
subsequent Sections since they tend to trigger most impact pathways. 
 

7.3.2 Changes to the Wave Climate 
   
The rationale and design for the breakwater has been based around reducing the wave 
climate to achieve a significant wave height Hs of 0.3m or less within the 
existing/proposed marina facilities within the outer harbour and also to provide 
additional shelter generally to the outer harbour area.  The design optimisation and 
modelled effects of the breakwater and Shrape extension have been included in 
Section 2.2.2 and 2.3.2 in the Needs/Alternatives section. 
 

7.3.2.1 Summary and impact assessment on existing harbour facilities 
 
As one might expect, numerical modelling of the effects of the proposed breakwater 
and Shrape extension demonstrates that it achieves the very marked reductions in 
significant wave height over a 1:50 year return period for which it is designed.  Least 
protection is afforded to north-westerly winds that are still able to penetrate a 
considerable distance down the main channel fairway, albeit reductions of 0.2 - 0.4m in 
Hs and higher in the immediate lee of the outer breakwater are predicted (Figure 2.6B). 
However, waves from the north west only account for 20% waves affecting the harbour 
(see Section 7.2.4.4). The positive impact is most pronounced in protecting against 
northerly winds where reductions in wave height of more than 60% occur at West 
Cowes. The breakwater causes a small amount of reflection for northerly winds 
increasing heights by the order of 0.1-0.2m or up to 20% predominantly adjacent to the 
outer breakwater and Shrape breakwater extension. (Figure 2.8).  In relation to north-
easterly waves, significant wave heights are reduced between about 0.1-0.5m within 
this area, which is up to about 50% of the existing wave activity during storm periods 
(Figure 2.10).  In summary, the breakwater and Shrape extension together have a 
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major positive impact upon the wave climate to leisure users within Cowes Harbour, 
with respect to anthropogenic interests e.g. the Cowes Yacht Haven breakwater.  This 
effect, however, will have secondary effect on other pathways, e.g. water levels and 
sedimentation that will be discussed later in this section. 

 
7.3.3 Impact on the Morphology and Tidal Prism of the Estuary 

 
Geomorphologically, the scheme makes direct changes to the subtidal and intertidal 
areas and volumes in the outer sections of the estuary.  These changes affect the tidal 
propagation through the harbour into the inner and upper estuary which changes the 
water levels, hence tidal prism of the estuary.  In theory this could change the form of 
the estuary over the longer-term. 
 
Following confirmation from Natural England, the delineation between intertidal and 
subtidal is to be at the MLW datum (Helen Stephens (Natural England) email, 3 April 
2008) which defines the lower boundary with respect to the Biodiversity Action Plan 
(BAP) area and the upper boundary for the Solent Maritime Special Area of 
Conservation (SAC) north of the SPA boundary. 
 

7.3.3.1 Nature of effect 
 
The direct change to morphology equates to the total volume of material to be 
extracted from the proposed dredge has been estimated at 240,000m3 (see Sections 
3.5 and 3.8.1).  Of this figure, 188,000m3 (78%) is entirely subtidal material and it is the 
balance of 52,000m3 (22%) of intertidal material alone that will have a direct effect on 
the intertidal morphology and the tidal prism of the estuary.   
 
The dredge volumes represent a 1.8% change to high water volume (7.75 x106m3) and 
4.1% change to the low-water volume (2.06 x106m3) of the estuary.  However, the 
altered subtidal and intertidal morphology is predicted to cause changes to water 
levels, tidal currents and sediment transport that are discussed in greater detail in 
Sections 7.3.4 - 7.3.6.   
 
The reduction in water levels will result in a reduction in intertidal area of 0.25ha (0.2%) 
at the level of MHWS in the estuary.  Using MLW as the lower limit of the intertidal, the 
indirect effect (throughout the estuary) of the proposed development is to create a 
3.94ha increase in intertidal area, not all of which is internationally designated.  All the 
gain is around MLW as there will be a small loss (to terrestrial habitat) at high water.  In 
determining the effect of the Cowes Outer Harbour Project with respect to the estuary 
as a whole, this has to be offset against the direct loss, estimated as 1.42ha (MLW = 
+1.3m CD) from the marina dredging in the BAP designated (but not SPA) Shrape Mud 
inside the existing Shrape breakwater. The total net gain in intertidal is therefore an 
increase of 2.36ha. Further details can be found at Section 10.5.2.  
 
Overall, a 1% increase in tidal prism is predicted as a result of the water level changes.   
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7.3.3.2 Significance of impact  

 
The dredge volumes represent a 2.1% increase in high water volume and a 5% 
increase in low water volume of the estuary.  The net effect of these changes resulting 
from the proposed development is to lower the water levels of the estuary.  While the 
marina dredge results in a direct reduction in intertidal of 1.42ha, the indirect effect 
(throughout the estuary) of the proposed development is to create a 2.36 ha increase 
in intertidal area and 1% increase in tidal prism.  Given the scale of the changes, the 
overall effect on the estuary�’s morphology is considered to be Minor.  The positive 
indirect impact on intertidal habitat extent is also assessed as Minor. 
 

7.3.4 Changes to Water Levels 
 
The dredging increases the total estuary volume as well as the tidal prism within the 
outer harbour, which will have an effect on the local flow patterns and, together with 
the system of wave protection affect the propagation of the tide through the estuary.  
Numerical modelling has been undertaken to establish this change in the propagation 
of water levels along the estuary for the change at the level of existing MHWS, MLWS, 
MHW and MLW.   
 

7.3.4.1 Nature of effect 
 
The results of the numerical modelling are shown in Figures 7.7 and 7.8 which 
illustrate that the net effect of the changes resulting from the proposed development is 
to marginally lower the action of the tide within the cross-sectional profile of the 
estuary, reducing the mean HW level by ~47mm and the mean LW level by ~59mm 
resulting in a marginally higher mean tidal range (0.5%) through a small change in the 
estuary, i.e. an indirect effect. (See Appendix Ap Section 4). On the larger mean spring 
tides the effect of the breakwater and dredging is smaller, averaging about 18mm 
reduction in level at high water and 16mm at low water (i.e. a very slight reduction in 
spring tidal range) although there is greater variability at low water around the mean 
difference, which is probably a function of the �‘wetting and drying�’ algorithm in the 
model.  Figure 7.9 shows the predicted spatial distribution of these changes in relation 
to the nature conservation designations throughout the estuary.  
  

7.3.4.2 Magnitude of change 
 

The scale of changes to water levels resulting from the proposed development is low.  
The effect of these changes with respect to nature conservation and estuary ecology 
generally is discussed in Sections 10.5.2-10.5.6. 
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7.3.5 Changes to Tidal Flows 
 
The principal findings from the flow modelling undertaken for the Cowes Outer Harbour 
Development are described below but the reader is referred to Appendix Ap for a more 
detailed analysis of the changes to flow.  Annex A to Appendix Ap includes a 
comprehensive set of plots showing the flow speed vectors for the existing estuary, the 
post-Layout 6 development conditions and the differences are presented at hourly 
intervals relative to low water (LW) throughout the estuary. Within the text, the rate of 
water movement is expressed in both units of m/s and knots to assist a wider 
readership.  When referring to the figures it should be noted that 1 knot is equivalent to 
0.514m/s. 

 
7.3.5.1 Nature of effect - Estuary Entrance (in vicinity of proposed Outer Breakwater) 
 

The location of the new breakwater at the entrance to the Medina estuary is close to 
the interaction of two flow systems which dominate the flow patterns at different states 
of the harbour tide and the Solent tide.  The maximum flows across the entrance occur 
over the high water stand, predominantly caused by the Solent flows since the estuary 
(harbour) flows are slack at this time.  Comparatively, the maximum ebb flow patterns 
are predominantly controlled by the draining of the estuary, giving a predominantly 
south to north flow regime through the outer estuary and out towards the vicinity of the 
new outer breakwater.  Between these extremes the two �‘systems�’ interact to give a 
complex flow pattern that changes as the tide rises and falls.  Annex A to Appendix Ap 
presents the existing and new flow speed vectors with and without the Layout 6 
breakwater, at hourly intervals, to illustrate the changes that will occur throughout the 
tide.   
 
The times of maximum flows, which are most significant for navigation in the harbour 
and its approaches, generally occur: 
 
 Over the high water slack period, when the flows which exceed 0.8m/s (1.6kn) 

on spring tides in an east to west direction across the entrance to the estuary.  
These have been referred to as the peak Solent flows; and 

 Approximately halfway down the falling tide, which is the time of the maximum 
flows �‘draining�’ out of the estuary.  Again peak flows can exceed 0.8m/s 
(1.6kn) in the area of the Chain Ferry, reducing towards the estuary mouth.  
These are referred to as the maximum Harbour flows.  At this time, flow 
speeds immediately across the outer entrance are negligible. 

 
Principal Changes As Far As It Might Affect Navigation  
 
In general terms, the effect of the breakwater is to alter the localised flows at the mouth 
of the estuary (in terms of direction, velocity) and the relative influences of the Solent 
and Medina flows at different times over the cycle. 
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The clearest explanation for harbour users of the changes caused by the development 
is best illustrated by reference to: 
 
 Plots which show in profile the change in tidal velocity over the full tidal cycle 

at key positions (Figure 7.10) in the navigational channels (Figures 7.11 - 
7.13); and 

 Spatial plots that show both the existing and post development tidal speed 
contours and vectors for a mean spring tide, together with a speed difference 
plot (Figures 7.14 to 7.16). 

 
Fairway Position 
 
Figure 7.10 shows the locations for which the change in tidal flow has been plotted 
over the tidal cycle; the Fairway position, affected by both the Solent east-west flow 
and post-development by the Medina ebb flow; the Fairways Inner position, subject 
only to Medina flows but, post-development, subject to elevated tidal velocities 
particularly on the ebb; and the eastern channel (Modified) that experiences marginally 
higher flows throughout the tidal cycle. 
 
Figure 7.11 shows the existing (baseline) and post-development tidal velocities at the 
Fairways position.  At this point, the maximum flows are dominated by the Solent flows 
which peak over the high water slack at Cowes (Figure 7.14).  As the Solent flows 
decrease, so do the flow speeds and there is a delay (the high water stand) before the 
Medina ebb begins to influence the Fairway.  This is illustrated by Figure 7.15.  At the 
time of peak ebb on the Medina, the Solent flows are almost slack as shown in Figure 
7.16.  By comparing the baseline flow (top of Figure 7.16) with the Layout 6 Flow 
(middle of Figure 7.16) it is seen that the concentration of peak flows has moved from 
a central position to the Fairway itself, a direct effect of the outer breakwater 
constraining flow out of the estuary.  This explains the secondary peak at both the 
Fairway and Fairway Narrows positions shown in Figure 7.11. During maximum ebb 
(about 1.5 hours before low water) flow speeds are increased from about 0.1m/s 
(0.2kn) to 0.64m/s (1.2kn). Whilst this is a large change, the absolute flow velocity is 
still only 60-70% of peak flows experienced over the high water period.  At this state of 
the tide, the outer breakwater also diverts the direction of flow from a more northerly to 
a north westerly direction.  As the Solent flood commences the flow speeds at the 
Fairway position, post-development, broadly conform to the existing pattern, being 
dominated once again by the Solent tidal flow rather than those of the Medina. 
 
Fairway Narrows Position 
 
Figure 7.12 shows the effect of the scheme over the existing conditions for  the tidal 
flows at  the Fairway Narrows position.  The breakwater has the effect of diverting a 
higher volume of the Solent tide to the south of the breakwater resulting in an increase 
in tidal flow speed through the location in the lee of the breakwater (Figure 7.14 middle 
and bottom).  A small increase in velocity from about 0.7kn to 0.8kn occurs during the 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 84 R.1518 
 

HW stand.  The maximum tidal velocity, which previously occurred during the HW 
stand now occurs at the time of peak ebb flows from the Medina, at the increased 
speed of 1kn, the outer breakwater having diverted the focus of maximum flows from 
the centre of the estuary (top of Figure 7.16) to the Fairway (middle of Figure 7.16). 
 
Eastern Channel (Modified) Position 
 
Figure 7.13 shows the marginal increases to flows throughout most of the tidal cycle at 
the eastern channel (modified) position.  At the time of peak tidal velocities controlled 
by the Solent flows (i.e. over the HW stand) the water is diverted between the eastern 
end of the outer breakwater and the Shrape extension (see Figures 7.14).  At the times 
of the fastest rate of increasing and falling tides the ebb and flood flows to and from the 
harbour are  constrained into the gap between the 2 breakwaters.  While the average 
flow speed through the channel will be of the order of 0.5kn, peaks of over 0.8kn will 
occur for short periods over high water, at mid ebb and immediately after the Young 
Flood 
 

7.3.5.2 Nature of effect - Outer Harbour 
 

Within the outer harbour (away from the entrance) the breakwater, Shrape breakwater 
extension and dredging have little effect on the flows for the three hour period (on a 
spring tide) over high water.  During the flood, the pattern of flow speed changes is 
controlled by the dominance of the flows entering at either end of the outer breakwater.  
This is illustrated by Figure 7.17, which shows the existing and post-development flows 
at LW +1 hour.  A large, triangular area of reduced flows bounded by the outer 
breakwater and the two channels forms.  The majority of the flow enters the harbour 
via the eastern channel with a significant increase in flow running parallel to the shore 
across the lower section of the outer Shrape Mud.  This pattern generally persists until 
about LW +3 hours when the Solent Flow becomes slack.  At this time, flows 
throughout the harbour are marginally increased. Also, flow entering between the outer 
and the Shrape breakwaters passes behind and immediately exits the estuary via the 
main fairway.  Changes are generally within the order of ±0.2m/s (0.4kn).  Overall, the 
breakwater tends to accentuate the existing flow patterns where most of the flow 
entering the Medina comes from the east around the end of the Shrape Breakwater 
forcing the main streamlines closer to the shore. 
 
Further time series analysis has been undertaken at a number of locations throughout 
the estuary and the results are reported in detail in Section 4.5 of Appendix Ap.  Figure 
7.18 for the Main Channel illustrates a general pattern of flow speed reductions of up to 
about -0.05m/s on the ebb and similar scale increases on the flood.  Throughout the 
tidal cycle flow speeds generally do not exceed +0.2m/s (0.4kn).  In the west of the 
harbour, within Cowes Yacht Haven the flow reductions are more pronounced (in 
excess of -0.2m/s or -0.4kn), the outer breakwater having diverted streamlines further 
to the east (Figure 7.19).  Within the new marina, the deepening causes a general flow 
speed reduction at the northern end of up to -0.10m/s (-0.2kn) (of the order of 30%) 
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just before LW.  These flow reductions, albeit of smaller magnitude are also evident at 
the southern end of the new marina. The development also increases the flow 
directional changes around the time of the Young Flood (Appendix Ap Figures 19 and 
20). No flow changes of significance occur at the Red Funnel Ferry Terminal but water 
levels are generally reduced by a maximum of up to 20mm at any state of tide. At the 
Chain Ferry, there are negligible effects of the scheme on flow speeds (±0.01m/s) and 
no change in direction (Figure 7.20).  As a consequence, the processes that affect the 
geomorphology of the estuary will not be affected up-estuary of the Chain Ferry; 

 
7.3.5.3 Nature of effect - Estuary Wide  
 

The time-series plot of water levels, flow speeds and directions for the location at the 
north end of Medina Wharf (Figure 7.21) is typical of all locations within the inner and 
upper estuary.  The plot shows a very small reduction in water levels seen at other 
locations, however, the effect of the scheme on flow speeds within ±0.05m/s change.  
Any changes to direction are marginal only, related to slight changes in phasing of the 
tide. 

 
7.3.5.4 Summary of changes to tidal flows and magnitude of change 

 
At the time of peak Solent flows across the harbour entrance, occurring at HW and 
flowing east to west, flow speeds through the new east entrance and over the outer 
Shrape Mud are increased by 0.1m/s (0.2kn) (50%) but existing flows are very low.  
Flows are reduced downstream of the outer breakwater, extending towards Gurnard 
Point, by -0.1 to -0.2m/s (-0.2 to -0.4kn) (15-25%). 
 
For peak harbour flows (mid ebb), the outer breakwater blocks the passage of the 
ebb flow, diverting more towards the two entrances, causing an increase in flow 
speeds of up to 0.4m/s (0.8kn) and changes to the locations of maximum speed.  
Flows immediately either side of the outer breakwater are reduced and changes are 
evident up to a distance of 700m. 
 
Time-series plots at different locations further show that flows are unaffected for 3 hrs 
over the HW stand and generally reduced during the ebb except in the main channels 
where flows are constricted by the outer breakwater.  Marginal increases occur during 
the flood. 
 
In terms of the impact of changes to tidal flows, a clear distinction needs to be made 
between the impacts upstream and downstream of the Chain Ferry.    The magnitude 
of maximum change  at certain locations and times throughout the tide are large as the 
flows are redistributed by the breakwater, particularly in the newly constricted channels 
at either end of the breakwater.  In the channels flow increases range from 27% in the 
eastern channel through to 40% in the Fairway Narrows predominantly at the lower 
stages of the ebb tide as flows draining from the estuary are constricted to the 
channels.  While flow changes in the channels and across the Shrape Mud in 
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percentage terms are high, albeit for relatively short periods of the tide, the absolute 
magnitude of the new flows  compared to existing peak flows is little different.  Overall, 
however, flows will be stronger for a longer proportion of the tide and at different 
positions to those currently experienced.  The existing maximum peak flow of 0.95m/s 
through the main fairway is not exceeded at any location (apart from the Chain Ferry 
where changes are negligible) and absolute flow velocities both here and elsewhere in 
the harbour following construction of the scheme do not generally exceed 0.6 m/s.  
 
In summary, the overall effect of the Cowes Outer Harbour Project is considered to 
result in a medium change based on the increased  flow speeds generally occurring in 
small areas of the the main Fairway just before low water and the increased time of 
higher flows. Maximum absolute flows in the main navigational channel will not be 
significantly increased above the maximum levels that currently exist at any state of 
tide, therefore the effect on absolute flow speeds is considered small.  Overall, the 
effect on maximum flow speeds is considered low, however   they will occur for longer 
periods and at different locations to present.  Similar to waves and water levels, the 
environmental effect of the flow changes predominantly results from the effects they 
will have on the sedimentary regime and, in turn, ecology. 
 
The magnitude of changes to the tidal regime both at the Chain Ferry and up-estuary 
of this point is negligible. 
 

7.3.6 Changes to Sedimentation Patterns  
 
Changes to sediment patterns resulting from the Layout 6 development were modelled. 
A large number of bed/sediment related parameters (e.g. sediment size, layer 
thickness and concentration, settling velocity and thresholds of movement) have been 
varied within defined limits, based on the other model settings, field measurements and 
expert knowledge of the estuary to obtain a calibration for both individual tides but also 
for the dynamics over a continuous spring - neap cycle. 
 
The calibration process demonstrated that no one sediment settling velocity, (here 
referenced by a particle size which would have such a settling velocity) could represent 
all the features of the estuary at all locations.  Following in-depth discussions with 
Natural England staff who have confirmed the model as fit for purpose and HR 
Wallingford staff (who have independently evaluated the model) two separate runs 
have been undertaken to provide a form of sensitivity analysis: a combined effect of 
settling velocities associated with a 20 m (0.12mm/s) and 130 m (7.5mm/s) 
characteristic size more representative of the distribution of sediments within outer 
estuary and; a combined 20 m and 60 m (0.5mm/s) finer characteristic floc size for 
the inner/upper estuary.  In the assessment this sensitivity analysis has been taken 
into account to address concerns about uncertainty in the selection of representative 
particle sizes in calibration of the model. 
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A full discussion of the rationale for the sediment characteristic size selection for the 
model can be found in Appendix O, Marine Impact Assessment Tools, Model 
Calibration and Validation Report.  Section 5 of Appendix Ap provides a detailed 
analysis of the sediment model runs for both characteristic sediment sizes and the 
sensitivity analysis of the results for the outer harbour at Section 5.1.8 and for the 
upper estuary at Section 5.2.1. 
 
The model was run over a full spring/neap cycle with the resulting sediment 
distributions scaled up to provide the annualised data.  The bed level changes 
indicated by the model to occur over a year (predicted absolute change) with the 
Layout 6 scheme are shown in Figures 7.22 and 7.24, for the 60 m and 130 m 
characteristic sediment/floc sizes, respectively.  The difference in sedimentation 
pattern predicted to result from introduction of the Layout 6 developments relative to 
the existing conditions (baseline) is shown in Figures 7.23 and 7.25 for the 60 m and 
130 m characteristic sediment/floc sizes, respectively.  Figures 7.26 and 7.27 show 
zoomed in plots of the absolute annual bed level change arising from the Layout 6 
development and the difference  (Layout 6 minus baseline) within Cowes Harbour for 
the 130 m characteristic sediment/floc size (which is considered most representative 
for this region of the estuary).  
  
In addition, time series data of the erosion and accretion at the bed has been extracted 
at 11 strategic locations around Cowes Harbour.  These indicate how the local 
sediment pattern changes with tidal range and flood and ebb flows. 
 

7.3.6.1 Nature of effect - Outer Harbour  
 
Section 7.3.5 has explained that the changes to breakwater configuration and dredging 
are likely to redistribute the flows around the outer harbour, therefore some 
redistribution of sedimentation patterns should be expected.  This difference is shown 
in Figure 7.25 and in more detail in Figure 7.27.  The following provides a summary of 
the main changes to the sedimentation patterns within the harbour where the vast 
majority of change occurs.  By comparison the changes up estuary of the Chain Ferry 
are negligible as illustrated in Figure 7.25.  A more detailed discussion of the results is 
provided in the modelling report presented in full in Appendix Ap. 
 
Within the outer harbour sedimentation exceeding a rate of 80mm p.a. is predicted to 
occur in the existing marina/haven facilities down the west side of the estuary as well 
as the main dredged part of the new marina and immediately behind the outer 
breakwater (Figure 7.26).  The main fairway is shown to be marginally erosional at a 
rate up to 40mm p.a. opposite the end of the Shrape breakwater whilst the rest of the 
channel shows a negligible erosion of less than 5mm p.a.  No sedimentation or erosion 
is predicted for the most part between the outer breakwater and the head of the 
Shrape breakwater, with the exception of the immediate lee of the breakwater.  Slightly 
higher erosion tendencies are shown immediately around the end of the Shrape 
breakwater, and in the outer, deeper berths of the new marina. 
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Figure 7.27 shows the difference the Layout 6 development is predicted to have on the 
existing sedimentation patterns.  At the new marina, sedimentation is predicted of up to 
80mm p.a. where none was predicted to occur under the existing harbour bathymetry.  
The time series analysis indicates this occurs mostly during spring tides.    
 
Annual sedimentation is also predicted to increase around Town Quay of the order of 
80mm p.a.  Figure 7.27 shows that this is likely to be a redistribution of sediment from 
immediately adjacent to the Yacht Haven wave screen. Disturbance by the Red Jet 
(not included in the model scenario) will in reality tend to redistribute this material 
elsewhere. 
 
The total increase in sedimentation in Cowes Harbour is almost entirely explained by 
the increase in tidal prism created by the dredging which redistributes the flows in the 
harbour, particularly creating a new sediment �‘sink�’ at the rear of the new marina where 
the maximum change in depth has occurred.  The increase in sedimentation in the 
harbour generally equates to the additional sediment flux drawn into the estuary by the 
increase in the tidal prism in the harbour area.  This tends to confirm the modelling   
which indicates that little change occurs beyond the vicinity of the Chain Ferry into the 
inner and upper estuary. 
 
The redistribution of the flows (and sediment) around the harbour as a result of the 
Layout 6 development is predicted to reduce annual sedimentation compared to 
present by 15% at Cowes Yacht Haven, 10% at Shepards Wharf and East Cowes 
Marina, 3% at the Royal Yacht Squadron Haven and 11% potentially around the Red 
Funnel Terminal.  Figure 7.27 indicates that the majority of this change occurs at the 
outer edge of the respective dredge areas adjacent to the main fairway.. 
 
The time-series analysis at selected locations, for example in the Town Quay area 
Figure 7.29 (see Figure 7.28 for locations) indicates that both accretion and erosion 
occur at different locations, varying with the state of tide and tidal range.  For the most 
part, in the central areas of the harbour, sedimentation occurs predominantly on the 
flood tide and in many areas is completely removed on the ebb.  Where net 
accumulation occurs, i.e. the marinas, the rate of accretion is highest during spring 
tides and negligible during neaps.   
 
At Location 2 on the edge of the fairway, the pattern of sedimentation before and after 
the Cowes Outer Harbour development is similar, except rates of accumulation are 
noticeably higher (post) on neap tides and occur on the latter part of the flood tide, with 
no change on the ebb. On spring tides, the pattern is similar except that ebb flows at 
the lower states of the tide are sufficient to re-erode all the material deposited on the 
flood.  The range of change in bed thickness caused by these processes is 
considerably larger with the Layout 6 developments compared to the existing 
conditions.    Location 3, closer inshore, shows a similar flood/ebb pattern but at this 
location sediment builds up over rising spring tides to be re-eroded as the range falls 
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with no change occurring over the neap tides.  At Location 4, just north of the screen to 
Cowes Yacht Haven, the modelling shows a similar sedimentation pattern post-
development to the existing pattern, generally occurring during the peak flood tide with 
rates increasing as the tidal range increases and no accretion over neap tides.  
However, accumulation is substantially reduced caused by the realignment of 
streamlines further east, resulting in less sediment being moved through the area. 
 
Outside the harbour, the flow modelling showed increased flows over the Shrape Mud. 
However, outside of the newly dredged channel these velocities generally do not 
exceed 0.2 to 0.4m/s (see also Figure 10.14).  The sediment modelling, taking into 
account all tidal ranges indicates that this will not cause erosion from the changes in 
flow alone but it could increase the dispersion of any wave disturbed material into the 
harbour.  Any such effect would, during storms, tend to increase the rates of 
sedimentation, where this occurs within the harbour. 

 
7.3.6.2 Nature of effect - Up Estuary of the Chain Ferry 

 
The hydrodynamic changes discussed in Sections 7.3.5 were shown to be negligible 
up-estuary of the Chain Ferry with the main effect being restricted to a general 
lowering of water levels but little or no change in the flows.  At the same time little or no 
difference in levels of suspended sediment concentrations occurred, indicating the 
change in sediment flux passing to and from the estuary above the Chain Ferry was 
small.  This is reflected in the small predicted change to the sedimentation patterns 
indicated in both Figures 7.23 and 7.25. 

 
These plots indicate no effects are predicted to occur  in the subtidal channel.  Up-
estuary of Folly Point changes in sedimentation are predicted to be less than ±0.5mm 
p.a. on the lower intertidal.  The scale of these changes are considered to be 
insignificant and will not be able to be distinguished from the natural changes should 
they actually occur.   
 
Between the Chain Ferry and Folly Point the model does tend to indicate a slight net 
increase in potential sedimentation over the intertidal areas (Figure 7.23) particularly 
on the east side of the estuary.  The trend is by no means continuous and may just be 
a slight redistribution of sediment between model cells rather than a definite change.  If 
such changes did result, it is unlikely these could be detected by measurements within 
the estuary. 

 
7.3.6.3 Summary of Changes to Sedimentation and Magnitude of Change 
 

The changes to sedimentation resulting from the proposed scheme are effectively 
summarised in Figures 7.23 for the inner/upper estuary and 7.27 for the outer harbour.  
These show that there will be areas of both increased and decreased deposition 
indicating a redistribution of existing sedimentation and new deposition within Cowes 
Harbour.  Increases in annual sedimentation rates are predicted for the proposed 
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marina, the lee of the proposed breakwater and Town Quay. The projected 9% 
increase in annual deposition for Town Quay is likely to be an overestimate as material 
will be redistributed due to Red Jet manoeuvring. The increase in sedimentation is 
almost entirely explained by the increase in tidal prism and most accretion will occur 
during spring tides.  On the west shore, sedimentation is substantially reduced caused 
by the realignment of streamlines further east, resulting in less sediment being moved 
through the area.  This results in a predicted reduction in annual sedimentation of 15% 
at Cowes Yacht Haven, 10% at Shepards Wharf and East Cowes Marina, 3% at the 
Royal Yacht Squadron Haven and 11% potentially around the Red Funnel Terminal.  
Notwithstanding the changes to flows across Shrape Mud, no erosion is predicted to 
occur as a result of the proposed development, the dominating force being wave 
activity. 
 
Up-estuary of Folly Point the magnitude of change to sedimentation is negligible and 
therefore no significant impact pathways are considered to exist.   
 
Within the outer harbour, medium scale changes to sedimentation/erosion are 
predicted.  There is a complex mix of impacts resulting from these changes, some of 
which are positive.  These will be discussed in other sections of the ES as follows: 
 
 Impacts on maintenance dredging, Section 7.3.7; 
 Impacts on subtidal and intertidal habitats, Section 10.5.2 - 10.5.5; 
 Impacts on seagrass, Section 10.5.6. 

 
7.3.7 Impact on Maintenance Dredging Commitments in the Estuary 
 

The present annual maintenance dredging commitment has been estimated to be 
about 14,000m3 p.a. both on the basis of historical records and runs from the 
calibrated sediment model for the estuary although the inter-annual variation from this 
figure can be considerable (see Section 7.2.5.3). 
 
The predicted difference in annual sedimentation, post-development, compared with 
existing conditions is shown in Figure 7.27 for Cowes Harbour and Figure 7.23 for the 
inner/upper estuary.  Not all of the areas need to be maintained for commercial use.  
The plot also shows that the rate of sedimentation is not uniform over the areas of the 
marinas.  In order to estimate the order of maintenance dredging, specific zones have 
been defined for locations where maintenance dredging is already required, 
commercial operations such as the Red Funnel Ferry terminal, the area of Town Quay 
where there is a clear potential for sedimentation, as well as the new marina.  These 
defined areas are shown in Figure 7.30. 
 
For each area the amount of sedimentation has been derived for each 9m x 9m cell 
and summed for both the existing harbour conditions and with the Cowes Outer 
Harbour Project (Layout 6).  The resulting percentage change in sedimentation from 
present conditions and the predicted annual volume (in situ) of sedimentation and 
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hence potential dredging commitment is shown for each location that is currently 
subject to periodic dredging in Table 7.2.  Table 7.3 shows the predicted post-
development annual volume of maintenance dredging for Venture Quay and the New 
Marina. 
 

7.3.7.1 Nature of effect 
 
Table 7.2 Predicted change to annual sedimentation and hence potential 

maintenance dredging requirements by percentage and volume 
for selected locations currently subject to maintenance dredging 

 

Harbour Location Predicted Change to Annual 
Sedimentation (By Location) 

Predicted Post-Development 
Annual Volume of 

Maintenance Dredging (m3) 
Royal Yacht Squadron Haven -3% 3,050 
Town Quay 9% 2,000** 
Cowes Yacht Haven -15% 3,200 
Shepards Wharf -10% 1,750 
Red Funnel Ferry Terminal -11% 850** 
East Cowes Marina -10% 2,000 
Total estimated maintenance dredging commitment for 
existing sites (post development) 

12,850 

**  Total volume unlikely to occur as the model does not include the effects of vessel disturbance.  Some redistribution to 
other areas could occur. 

 
Table 7.3 Predicted post-development annual volume of maintenance 

dredging for Venture Quay and the New Marina 
 

Harbour Location Predicted Post -Development Annual Volume  
of Maintenance Dredging (m3) 

New Marina 2,950 
Former GKN Site (Venture Quay) 2,350 
Total 5,300 

 
From Table 7.2 and Figure 7.24 it can be seen that by far the greater proportion of 
sedimentation and hence maintenance dredging requirements are restricted to the 
outer harbour.  The existing outer harbour facilities listed in Table 7.2 (i.e. excluding 
East Cowes Marina) account for about 84% of the predicted annual maintenance 
dredging commitment for the estuary.  The remaining balance of the 14,000m3 is the 
2,000m3 for East Cowes Marina and a small amount of maintenance dredging 
associated with Island harbour and Newport. 
  
As shown in the footnote to Table 7.2, in the vicinity of the Red Jet and Red Funnel 
Ferry terminals some redistribution of the material caused by vessel/propeller wash is 
likely to reduce the predicted maintenance dredging requirement. Table 7.2 further 
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shows that all existing marinas will have some benefit from the Layout 6 development 
design with respect to the maintenance dredging requirement.   
 
Table 7.3 shows that the new existing and proposed developments of Venture Quay 
and the new marina, respectively account for a combined increase of 5,300m3 
increasing the total maintenance dredge requirement to around 18,150 m3.  However, 
the overall increase to maintenance dredging is partially offset by ~900 m3 decrease at 
existing facilities (Table 7.2) resulting in a predicted net increase in annual 
sedimentation for the existing and new dredge areas of about 4,400m3 (32%).  A 
further reduction from the total is likely around both Red Funnel facilities where a 
proportion of the material will be disturbed to both settle in other dredge areas or 
locations where dredging may not be required. With this in mind the total maintenance 
dredging requirement calculated for Cowes Harbour is considered to be higher than 
would actually result. 
 
Reduced sedimentation in the west of the harbour is the result of a small change in 
streamlines at different states of the tide, caused by the different components of the 
development.  In the outer areas the change in flow patterns is controlled by the outer 
breakwater which concentrates the flows in the �‘gaps�’ at either end of the breakwater, 
generally enhancing the flows adjacent to the facilities.  The area opposite the Shrape 
breakwater is affected by a combination of the effect of the outer breakwater which 
constricts the harbour width, but is semi-compensated by the dredging for the 
secondary channel.  This causes changes in both speed and direction of the local 
streamlines.   
 
Further into the harbour, the dredging of the new marina has the greatest effect.  At 
this location the overall cross-sectional area of the estuary is increased, as is the local 
tidal prism (due to the dredging of the intertidal).  Flows are marginally moved towards 
the new marina to fill the newly dredged area, however its increased depth and the 
increased shelter behind the Shrape breakwater during the flood tide tends to give 
reduced flows.  This, with the increased water volume, creates a sink for sediment in 
the newly dredged areas.  The change to the flows carrying sediment therefore 
redistributes the sediment within the harbour and promotes increased localised 
sedimentation.  Most of the additional sedimentation will occur within the rear sections 
of the New Marina extending through the berthing in front of the former GKN site, 
where little sedimentation currently takes place.   
 
The greatest percentage reduction in maintenance dredging is predicted to be about 
15% in the Cowes Yacht Haven.  However, this will still be the area with the greatest 
annual requirement for the existing facilities.  Shepards Wharf, the Red Funnel Ferry 
Terminal and East Cowes Marina are predicted to have a reduced dredging 
requirement of around 10% for the Layout 6 development.  A small reduction is also 
evident at RYS Haven, which was not evident from the Layout 5 development 
configuration, which was optimised in the earlier studies (Appendix J). 
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The modelling indicates that, in general, the main fairway and new secondary channel 
will be self-maintaining.  It is, however, possible that some temporary reduction in 
depth could occur within the secondary channel following storm conditions.  At these 
times, additional sediment is likely to be supplied to the harbour due to wave 
disturbance over the outer Shrape mud with more material being transported by the 
higher flows into the estuary than at present.  This analysis tends to indicate that if 
storm conditions become more frequent (i.e. as a result of changed climatic conditions) 
the system of wave protection is likely to result in a greater proportion of any sediment 
disturbed entering the harbour.  Such effects are not accounted for in the modelling 
analysis. 
 
However, it is important to emphasise that the predicted 32% increase in the overall 
maintenance dredging requirement, associated with the new marina does not amount 
to a 32% decrease in the sediment flux reaching the upper estuary.  This conclusion is 
substantiated by the volumetric analysis undertaken on bathymetric survey data from 
the 1980s and more recently in 2006.  The chart comparison analysis undertaken as 
part of the MAT modelling tools demonstrates a small reduction in tidal prism over the 
period 1980s to 2006 giving rise to  the view that the estuary is now relatively stable or 
marginally accreting (Section 7 of Appendix N) following a period of general erosion.  
This is illustrated below: 
 
 Tidal prism for the inner and upper estuary combined, 

i.e. inside the Chain Ferry, (2006): 3,460,300m3 
 Tidal prism for the inner and upper estuary combined: 3,512,900m3 

(measured from charts in the 1980s) 
 The reduction in tidal prism over the period   =     52,600m3 

 
This figure, combined with an increase in intertidal area over the same period, 
suggests that accretion occurred over this period.  
 
This value of 52,600m3 averaged out over the 16 years would amount to an average 
accretion of 3,290m3 p.a. Assuming this material deposited evenly over the intertidal, 
this would average about 5mm p.a.  This is consistent with the findings of the model 
that predicts marginal sedimentation of this order on the intertidal of the inner/upper 
estuary, particularly on the east side of the channel (Figure 7.22).  It should be noted, 
however, that wave disturbance (natural and anthropogenic) would redistribute the 
material and it would not occur uniformly over the intertidal. 
 
Similar calculations for the outer harbour suggest that an average of 8,008m3 of 
material accumulated on the intertidal over the period 1980 to 2006, equating to a 
deposition of about 12mm p.a.  It is reasonable to conclude that the volume of 
deposition within the outer harbour is more than double that which occurs elsewhere in 
the estuary.   
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Sediment removed by maintenance dredging accounts for only a small proportion of 
the sediment flux within the estuary.  The existing annual maintenance dredging 
requirement is 14,000m3.  This compares with a total annual sediment flux of about 
224,825m3, i.e. about 6%.  The historical volumetric analysis above suggests that only 
about 1.5% of the total sediment flux deposits on the intertidal of the inner/upper 
estuary in a given year while about 3.6% of the flux deposits on the intertidal within the 
outer estuary. It follows that a very high proportion of the sediment naturally entering 
the estuary also exits the estuary and, while changes to the maintenance dredging 
regime will have some effect upon sediment supply throughout the estuary, in the 
context of the natural sediment transport processes any changes are likely to be 
difficult to distinguish from natural variation, i.e. insignificant. 
 

7.3.7.2 Modelling of Flux Analysis 
 
To understand the potential implications of the scheme on the estuary sediment 
balance, the changes that might occur in the flux of sediment through the estuary have 
been studied. The analysis has been undertaken with the different material settling, 
erosion and accretion parameters to give an overall sensitivity analysis for the results. 
The assessment of changes in sediment flux and concentrations is used here to 
complement the assessment of changes in sedimentation discussed in Section 7.3.6.   
 
The analysis has focused on two strategic locations within the Medina.  The first 
section for assessment of sediment flux is taken at the location of the Chain Ferry, 
which is the process divide between the bell-mouth area of Cowes Harbour and the 
narrow estuary form.  The second section is taken at Folly Works and is representative 
of the divide between the mid and upper estuary reaches.  This analysis provides a 
means to assess potential changes in net import and export of sediment at different 
sections of the estuary but does not describe the fate of the material in any subsequent 
sedimentation or changes which might separately occur within a reach of the estuary.   
 
The results of the sediment flux modelling for the three characteristic particle/floc sizes 
are reported in full in Section 6 of Appendix Ap, a summary of the net flux changes is 
provided in Tables 7.4a and b the text that follows. 
 
Overall, the flux changes from the baseline distribution for all range tides is shown to 
be very small with the changes as a result of the development being difficult to interpret 
from �‘modelling noise' arising from simplifications in modelling algorithms, particularly 
in the wetting and drying areas.  The potential uncertainties in the flux estimates is 
discussed in Annex B. 
 
Whilst the flux analysis results for the spring flood only case generally indicate a small 
trend towards a reduction in net import of sediment through the Chain Ferry (Tables 
7.4a and b) the amounts are considered to be negligible (Figures 41 to 46 of 
Appendix Ap). 
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Table 7.4  Summary of net flux change 

 
 

Net Flux Change 
Single Spring Tide Single Neap Tide Spring/Neap Cycle (15 days) Spring Flood Only Location 

Representative 
Particle/floc 

Size (microns) Kg dry solid % Kg dry solid % Kg dry 
solid % Kg dry solid % 

20 60a 7.4 150b 3.6 1,000b 3.9 1,270a 1.4 
60 40a 10.8 430a 50.4 25,000a 37.2 500a 14.7 a. Chain Ferry 
130 120b 14.4 370b 44.0 1,000b 1.2 2,200a 17.3 
20 110c 14.4 90c 6.4 1,000c 7.5 1,330a 2.7 
60 40c 6.0 0 0 0 0 360a 19.6 b. Folly Works 
130 100b 5.5 100c 25.2 2,000b 1.9 80a 8.9 

a Reduction in net import          
b Reduction in net export         
c Increase in net export         
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All the results for the full spring tide analysis show a reduction in net import, but they 
also show a reduction in ebb tide export potential.  Given the uncertainty that can be 
attached to the erosion/accretion thresholds and erosion rates the changes seen must 
be considered negligible, which corresponds with a similar negligible change in the 
hydrodynamic processes in most areas up estuary above the Chain Ferry.  In addition, 
changes (both positive and negative) to suspended sediment concentrations within the 
water column are also shown to be small, generally below 1mg/l throughout a spring 
tide and the modelling also indicates no change in the potential for erosion of the mud 
flats following the development (Figure 47 of Appendix Ap).  The results tend to 
suggest that the small reduction in flood tide import of sediment is more due to the 
small reduction in flow arising from the reduced tidal prism than a change in SSC and 
also indicate no change in the potential for erosion of the mud flats following the 
development. 
 
The quantitative scale of the changes in the flux calculations are very small, with a 
worst case prediction for loss of sediment from the upper estuary, which is 
predominantly retained in the lower estuary above the Chain Ferry.  This potential loss, 
based upon an situ density (wet) of circa 1,300kg/m³, equates to circa 25,000kg of dry 
solid per year (equivalent to about 50m³ of material in situ).  This would be an average 
annual loss of 0.033mm/year or 1.65mm over 50 years).  Such a change represents a 
maximum potential loss of intertidal of between 0.1 - 0.2ha (after 50 years) depending 
on bed slope, which is more than offset by the net increase in intertidal area of 2.27ha 
which results from the change in water levels throughout the estuary.  The �‘spillage�’ to 
the water column that will occur from the additional maintenance dredging will supply 
of the order of 5 times the amount of sediment to the water column compared to the 
predicted maximum loss from the flux analysis, a proportion of which will have the 
potential to offset the loss. 
 

7.3.7.3 Summary of the impact upon maintenance dredging within the Medina 
 

The proposed development results in a medium scale change to the maintenance 
dredging requirement equating to a theoretical increase by about 4,400m3 (32%) p.a. 
for the estuary as a whole, the the effects of which are almost entirely confined to 
Cowes Outer Harbour. In summary, the increase in dredging requirement for the 
estuary resulting from the Cowes Outer Harbour Project occurs within the new marina 
and adjacent Venture Quay facilities.  It should be noted that all existing marina/haven 
facilities on the west side of the harbour will benefit by a reduction in maintenance 
dredging commitment of between 3 - 15%, resulting in a combined reduction of about 
900 m3 per annum. Consistent with previous experience, the volume of maintenance 
dredging undertaken annually is likely to vary considerably from year to year, the 
effects being staggered over a number of years. 
 
The sensitivity of the maintenance dredging issue has been rooted principally in a 
concern that maintenance dredging may reduce the sediment supply to the intertidal 
habitats resulting in their inability to keep pace with the in-combination effects of sea 
level rise.  Available data does not currently suggest that this reduction in supply is 
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resulting in vertical erosion of intertidal areas.  Data since the 1980s has suggested 
that in the inner estuary, at least, a small accretional trend is evident despite 
maintenance dredging of the marinas. Furthermore, modelling of the effects of the 
development shows very minor accretion on the intertidal in the inner/upper estuary 
and no significant change to the Shrape Mud.   The predicted magnitude of change in 
areas of ecological sensitivity is low. The model predictions are further supported by 
volumetric analysis of bathymetric surveys from the 1980s and 2006 which show 
accretion of the intertidal for both the inner/upper estuary and the outer harbour.  It has 
been shown that maintenance dredging contributes only about 1.5% of the total 
sediment flux deposits on the intertidal of the inner/upper estuary in a given year while 
about 3.6% of the flux deposits on the intertidal within the outer estuary.   
 
Modelling of sediment flux suggests a potential loss of circa 25,000kg of dry solid per 
year (equivalent to about 50m³ of material in situ) under a worst case scenario.  This 
would represent a maximum potential loss of intertidal of between 0.1 - 0.2ha (after 50 
years) 
 
This information supports the conclusion from the assessment of changes to flows 
associated with water level changes that the effects are negligible and therefore the 
impact on the European designated areas is considered insignificant.  The likelihood of 
an adverse effect on the SAC/SPA up estuary of the Chain Ferry is negligible 
(de minimus) from the introduction of the Cowes Outer Harbour Project. 
 
Whilst any changes that do occur in the designated areas would potentially persist in 
the long term, the uncertainty in the results and the very small magnitudes of the 
various changes makes it impossible to be certain of the quantification of the long term 
change, other than to say the effects will be de minimus, particularly when considering 
the scale of change that will result from sea level rise. 
 
The overall impact of maintenance dredging is therefore assessed as minor.  There 
will, however, be a commercial impact in terms of the additional costs and disruption 
caused by maintenance dredging within the marinas.     
 

7.3.8 Proposed Disposal Methods and Effects on the Receiving Environment   
 

There is currently no beneficial use scheme within the Medina estuary for capital 
dredge material. In time there may be a scheme for the beneficial use of maintenance 
dredge material within the estuary and, at such time, the applicant will seek to be 
involved in this scheme.  Concurrent with this EIA, ABPmer has been involved with 
investigating beneficial use for similar types of dredge material for the Southampton 
Approach Channel dredging that has yielded no suitable outlets for the material.  The 
applicant will continue to explore opportunities for beneficial use of the capital dredge 
arisings but should these prove unsuccessful it is envisaged that application will be 
made for disposal of the material at the Nab Tower disposal ground.   
 
The effects of disposal of dredge arisings at the Nab disposal ground upon 
water/sediment quality are considered in Section 9.4.3. 
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8. Coastal Protection and Flood Defence 

 
8.1 Introduction 

 
This section considers the potential impacts of the Cowes Outer Harbour Project upon 
coastal protection and flood defence.  Within the scoping opinion (Appendix B) the 
following issues were raised in relation to coast protection and flood defence: 
 
 The Environment Agency advised that a Flood Risk Assessment (FRA) should 

be commissioned in order to establish both the benefits and impacts of the 
proposal. Consideration should be given as to whether the scheme will affect 
the level of flood risk elsewhere and what benefit the scheme will provide;  

 The Isle of Wight Council (IOWC) noted the potential benefit to coast 
protection and sea defence works resulting from the reduced wave regime 
afforded by the outer breakwater; and 

 Natural England (NE) noted that the scoping report had identified the potential 
for the breakwater and dredging to compromise existing and future coastal 
protection.  The ES would need to consider the impacts from any additional 
requirement to improve coastal defence as a result of the Cowes Outer 
Harbour Project. 

 
In addition to the above, the scoping report (Appendix A) identified a requirement to 
consider the coastal protection and flood defence issues with disposal options 
including the potential beneficial use of material to protect saltmarsh or improve flood 
defence.  The scope for beneficial use of capital dredged material has been considered 
within the ES within Section 3.6 and currently no suitable outlet for beneficial use has 
been identified either within the Medina or elsewhere albeit the applicant is continuing 
to explore possible options.  Should a benefical use for the material be identified, then 
the coastal protection and flood defence issues will be considered as part of the 
disposal plan.  Currently it seems probable that application will be made for disposal of 
the material at Nab Tower disposal ground for which there is no coastal/flood defence 
issues.  At this point in time coastal protection and flood defence issues associated 
with disposal of dredge arisings will not be considered further. 
 
Two FRAs have been completed in support of this ES: an FRA for the Cowes Outer 
Harbour Project as defined in Section 1.1.1 that represents a �‘water compatible 
development�’ (Appendix P) and an FRA for elements of the East Cowes Project that 
relate to the Cowes Outer Harbour Proejct (Appendix Q), specifically in relatioin to 
provision of car parking provision for the proposed Marina.   
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8.2 Baseline 
 
This section will review the current coastal defence strategy (Section 8.2.1) and the 
flood risk at Cowes and East Cowes (Section 8.2.2) that will provide context for 
assessment of the effects of the Cowes Outer Harbour Project upon coastal and flood 
defence in Section 8.3. 
 

8.2.1 Coastal Defence Strategy 
 

Coastal defence policy for the Isle of Wight is set out in the Isle of Wight Coast 
Shoreline Management Plan (SMP) (Halcrow & Partners 1997).  The SMP is intended 
to provide the basis for sustainable coastal defence policies, originally over a 50 year 
timescale but now over 100 year timescale.  The SMP divides the coastline up into a 
series of process units and management units.  Process units represent sections of 
coastline that possess coherent characteristics in terms of natural coastal processes 
which are sufficiently independent of adjacent stretches of shoreline.  Process units are 
further subdivided into a series of management units that take into consideration 
variation in land use. 
 
Cowes and the Medina estuary fall within the extreme eastern boundary of the North 
West Coast process unit, Old Castle Point forming the dividing line between the North 
West and North East process unit. 
 
The SMP identified four generic strategic coastal defence options, namely: 
 
 Do nothing - carry out no coastal defence strategy except for safety measures; 
 Hold the existing defence line - by intervention including maintenance; 
 Advance the existing defence line - by intervention to move the defence line 

seaward; 
 Retreat the existing defence line - by intervention to move the defence line 

landward. 
  
The SMP recommended strategies for Cowes and Cowes Harbour are contained 
within Appendices 13-15 to Section 8 of the SMP and are: 
 
 Egypt Point to Gurnard Point - Hold or advance the existing defence 

The basis given is the need to protect coastal housing, Cowes Castle and the 
amenity value of Queen�’s esplanade. 

 Cowes Harbour  - Hold or advance the existing defence 
The recommended strategy acknowledges Cowes�’ great economic importance 
to the Island as the main industrial port, and as a major yachting centre and 
ferry port.  A strategy to hold the line protects economic interests as well as 
residential properties on both sides of the harbour.  Advancing the defences 
would provide scope for economic growth.  
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 Cowes (Shrape) Breakwater to Old Castle Point - Hold or retreat the 

existing defence 
Maintenance of the integrity of the Shrape breakwater to prevent outflanking at 
the landward end is vital to the economy of the harbour.  Maintenance could, 
however be selective with the lack of development at the eastern end allowing 
for retreat. 

 
The initial coastal defence strategies outlined in the SMP were updated in a series of 
coastal defence strategy studies.  For the North East Coastal Defence Strategy study 
undertaken in 2004, contrary to the SMP, the strategic management unit of Shrape 
Breakwater to Old Castle Point was incorporated, as it was considered that this section 
of coastline should be considered together with the remainder of the north east coast.  
The coastal defence strategy studies also incorporated a new coastal defence option 
of �“Hold the line, followed by no active intervention�” - entailing a lower level of 
investment than the SMP Hold the line by intervention option. 
 
The strategy adopted for the Shrape breakwater to Old Castle Point is Option 5 - Hold 
the line, followed by no active intervention - i.e. maintenance to prolong the life of the 
existing defences.  The selected option was founded on the desirability of avoiding cliff 
toe erosion and maintaining access to the beach.  Erosion to the footings of the Shrape 
breakwater, given its importance to the harbour, was a further consideration. 
 
The coastal defence strategies will feed into the SMP2 process with a draft SMP2 
being produced this year for consultation and implementation of the revised plan in 
2010. 
 
There is a clear and consistent policy to hold the line, maintain and, where possible, 
upgrade coastal defences at Cowes reflecting both the social and economic 
importance of the port.  In this context the Cowes Outer Harbour Project underpins the 
coastal defence strategy by reducing a significant risk of flooding through overtopping.  
  

8.2.2 Flood Risk Determination  
 

Flood risk is characterised by Environment Agency flood zones that are spatial 
datasets indicating the area of land likely to be inundated in the event of an extreme 
flooding event with a given probability of occurrence.  They are based upon a �‘no 
defences�’ scenario and therefore identify areas of floodplain that are known to be 
defended.  The definitions for the flood zones are provided in Table 8.1.  
  
 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 101 R.1518 
 

Table 8.1 Environment Agency flood zones 
 

Flood Zone 1 
This zone comprises land assessed as having a less than 1 in 1,000 annual probability of river or sea 
flooding in any year (<0.1%) 

Flood Zone 2 
This zone comprises land assessed as having between a 1 in 100 and 1 in 1,000 annual probability of 
river flooding (1% - 0.1%) or between a 1 in 200 and 1 in 1,000 annual probability of sea flooding (0.5% - 
0.1%) in any year. 

Flood Zone 3a 
This zone comprises land assessed as having a 1 in 100 or greater annual probability of river flooding 
(>1%) or a 1 in 200 or greater annual probability of flooding from the sea (>0.5%) in any year. 

Flood Zone 3b 
This zone comprises land where water has to flow or be stored in times of flood. This Flood Zone is land 
which would flood with an annual probability of 1 in 20 (5%) or greater in any year. 

(Source:  Environment Agency) 
 
Flood zones form a key consideration in the determination of planning applications.  
Planning Policy Statement 25, Development and Flood Risk (DCLG, 2006) advises 
that the flood zones should form the starting point for completion of a �“sequential test�” 
that will consider the �“vulnerability classification�” of a given development. 
 

8.2.3 Flood Risk at Cowes and East Cowes 
 
The flood zones mapping for the Cowes area show that Flood Zone 3 makes up the 
largest proportion of areas at risk extending across the East Cowes waterfront and 
over a triangular area to the north west of the Chain Ferry marked by Castle Road, 
Well Road (see Figure 3 of Appendix Q).    

 
The Isle of Wight Strategic Flood Risk Assessment (SFRA) (Entec UK Ltd. 2007) 
summarises the flood risk for Cowes and East Cowes noting that tidal flooding along 
both sides of the Medina estuary present a significant flood risk to those sites which 
are adjacent to the waterfront. 
 

8.2.3.1 History of tidal flooding at Cowes and East Cowes 
 
A review was made of historical flooding at East Cowes as part of the East Cowes 
Project Flood Risk Assessment undertaken in 1995 (Section 1.2 of Appendix R).  The 
report noted the findings of a report prepared for the National Rivers Authority 
(forerunner to the EA) in relation to flood risk and possible alleviaton measures.  
Historical flooding was reportedly due to inadequacies in the storm water sewerage 
network. Interviews held with local residents reported that the combination of heavy 
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rainfall run-off from the steep streets combined with the tide-locking of the outfalls 
resulted in the flooding of the low-lying land adjacent to the Medina. 
 
The report identified improvements to the storm water network to be completed by 
Southern Water as being: 
 
1. Replacement of the undersized sewers; 
2. Sealing and abandonment of redundant outfalls to the Medina; 
3. The construction of additional pumping stations; 
4. The construction of a new outfall to the Solent to the north of Old Castle Point, 

East Cowes; and 
5. The construction of new combined storm overflows. 
 
The report also noted that residents of low-lying areas were particularly concerned that 
road gullies in sensitive low-lying areas were not being adequately maintained. 
 
Improvements have been made to the existing sewerage network within the last 
decade at the pumping station on the Esplanade and an additional storm water 
overflow has been constructed adjacent to the Chain Ferry.  Since these improvements 
were made there has been no recorded flooding of the sewage system. 
 
In relation to tidal flooding the 1995 NRA review noted reports of properties in Albany 
Road having flooded in the late 1970s. The extensions to these properties were 
elevated and since then there are no records of flooding of these properties. There are 
records of several occasions when water has reached the gardens of the properties of 
Albany Road. 
 
The reports from residents at the time suggested that the flooding was caused not just 
by wave action overtopping the estuary frontage but also due to the fact that, for some 
years, the stop logs to a gap at the south end of the Esplanade were not put in place 
until very late in the year.  In addition, some of the drains that have direct access to the 
sea were not flapped. The report noted that the green area between Albany Road and 
the Esplanade tended to pond during rain storms or high tide events (Section 1.2 of 
Appendix G). 
 
On the west of the Medina, Cowes experienced some tidal flooding during December 
1999, one property reported as having been flooded inside and a further six were 
flooded outside. Tidal flooding was abated by a sand bag wall constructed by 
Environment Agency contractors and by a change in the wind direction, which reduced 
wave action.  
 
The FRA commissioned to consider the elements of the East Cowes Project 
associated with the Cowes Outer Harbour Project (Appendix Q) concludes that East 
Cowes is at low risk to fluvial flooding but the low lying land within some areas of East 
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Cowes increases exposure to tidal flooding noting that some areas of East Cowes 
Town Centre are below Highest Astronomical Tide (HAT). 
 
Given the existing risk to tidal flooding it follows that the significant reduction in the 
wave climate that the Cowes Outer harbour project will achieve, reduces the post-
development risk of coastal flooding via overtopping. 
 

8.3 Impact Assessment 
 
Based upon the issues identified in Section 8.1 the following potential impacts are 
considered: 
 
 The flood risk particular to the development itself;    
 The wider effects of the Cowes Outer Harbour Project on existing coastal 

defence. 
 

8.3.1 Flood Risk to the Cowes Outer Harbour Project 
 
Consideration of flood risk to the Cowes Outer Harbour Project itself is confined to the 
marina element of the scheme, which within the definitions provided within PPS25 
constitutes a �‘water compatible development�’.  As such, it is a suitable development for 
location with an EA Flood Zone 3, providing that it is designed to withstand 1:200 year 
water levels.  A flood risk assessment for the Cowes Outer Harbour Project was 
undertaken in consultation with the Environment Agency based upon its classification 
as a water compatible development.  A completed copy of the assessment can be 
found at Appendix P.  In terms of the inherent flood risk of the scheme, the assessment 
concluded that: 
 
 The only significant risks to life/property are confined to the marina offices 

which will need to be constructed on a pier structure at a height of 3.13m 
(AOD) based upon the 1:200 water level for the year 2070 (the estimated life 
of the project); and 

 Risks to staff/property in the marina offices will be minimal and protected by an 
appropriate flood risk management plan. 

 
Subsequent to this, a further FRA was completed by Mouchel Parkman (Appendix Q) 
to address the whole Cowes Outer Harbour Project, inclusive of the car parking 
requirement that would need to be considered as part of the accompanying planning 
application.  This more recent assessment drew similar conclusions to the above 
assessment in terms of the minimal risk to life/property but is reviewing with the EA the 
minimum height above ordnance datum for floor levels based upon newly advised 
localised extreme tide levels for commercial properties. 
 
The current design for the marina facilities building is to be located on a piered deck 
structure.  Based upon the �‘water compatible flood risk assessment�’ the height for this 
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structure was deemed to be 3.13m that would place it slightly below the crest height of 
3.35m AOD for the existing sea wall.  By contrast, a minimum floor level of 3.5m or 
higher would place it above the existing sea wall and from an aesthetic perspective is 
undesirable. Given the minimal risk to life/property the applicant is seeking approval to 
incorporate a minimum floor level of 3.13m and compensate for the risk of extreme 
flood events with the incorporation of flood resistance/flood resilience measures as 
follows: 
 
Flood resistance measures include: 
 Buildings constructed with extra freeboard to be above the flood level; 
 Fitting one way valves to sewage pipes, or the use of temporary bungs; 
 Sump and pump systems to remove water from buildings faster than it enters; 

and 
 Temporary door or air vent flood boards to stop the entry of flood water. 
  

Flood resilience measures include: 
 Use of concrete floors rather than timber; 
 Design of buildings such as townhouses with lower floors occupied by garages 

and utility areas, minimising the damage caused when flooded; and 
 Location of boilers, and electricals above the possible flood level. 

 
The Albany site car park that will serve the marina is a lower level car park that will be 
below the finished floor level for the residential/hotel component of the structure and 
therefore itself represents a flood resilience measure within the building.  The 
recommended minimum finished floor level for a residential property locally is 4.01m 
AOD.  The FRA has applied the �‘exception test�’ to demonstrate that, while the building 
is more vulnerable, it is safe with the incorporation of these design measures with 
minimal risk to life/property.  Furthermore, it satisfies the remaining criteria for the 
exception test, being located on previously developed land and of offering wider 
sustainability benefits to the community (Section 4 of Appendix Q).  
 
On the above basis, the flood risk to the marina is assessed as insignificant. 
 

8.3.2 The Wider Effects of the Cowes Outer Harbour Project on Existing Coastal 
Defence 
 
As stated in Section 8.3.1, the Cowes Outer Harbour Project will reduce the risk of 
coastal flooding via overtopping through the significant reductions in the wave climate 
afforded by the protection from the outer breakwater/Shrape breakwater extension.  
The effects of the outer breakwater/Shrape extension upon the wave climate are 
described in Section 2.3.3.4.  Reductions in wave height at the sea defences flanking 
the estuary generally range between 0.2 and 0.4m.  Review of the flood risk 
predictions in Appendix Q suggests that a reduction of 0.2m for still water levels has a 
marked effect upon the probability of tidal flooding, e.g. at the Albany Site, the 
estimated probabilities for tidal levels in 2105 will be: 
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 1 in 200 year event = 3.960mAOD  
 1 in 1,000 year event = 4.160mAOD  

 
East Cowes and Cowes have experienced tidal flooding on occasions in the past 
(Section 8.2.3.1).  As noted in Appendix Q, the flood defences at East Cowes consist 
of seawalls, which rise to approximately the same height as the sea-frontage roads 
and car-parks. Therefore for flood waters above ground levels, at the sea-front, the sea 
defences offer very limited protection.   
 
Notwithstanding the positive impacts upon the wave climate, the scheme alters the 
localised flow patterns and sediment processes. The characterisation, and where 
possible quantification, of these changes is crucial to the EIA in order to assess indirect 
effects upon other features, including built or natural features that form part of flood 
defence.  The results of the numerical modelling of the effects of the Cowes Outer 
Harbour Project upon hydrodynamic flows and sedimentation are presented in 
Sections 7.3.5 and 7.3.6 of the ES respectively.   The changes were reviewed as a 
component of the water compatible FRA (Section 4 of Appendix P).  This assessment, 
based upon the Layout 5 scheme, concluded that medium scale changes to 
sedimentation/erosion are predicted post-development. The changes principally affect 
existing maintenance dredge areas and do not show any significant areas of erosion or 
accretion that will affect flood risk.  While there are minor variations to flow 
patterns/sedimentation with the final Layout 6 scheme, there is no increased indirect 
risk that will compromise existing flood defences.  
 
While there is some convergence of littoral drift into the mouth of the estuary, eastward 
from Gurnard Bay (Bray et al. (1991)) and westward around Old Castle Point towards 
the Shrape, only very small quantities of sediment access the main estuary due to the 
coastal defences and the Shrape breakwater. 
 
In summary, the Cowes Outer Harbour Project will have a beneficial impact of major 
significance on existing coastal defences.  Based upon both our understanding of the 
Medina physical processes and its environs and our interpretation of the numerical 
modelling of the effects of the scheme upon those processes, there will be no indirect 
impact upon coastal defence through coastal erosion. 
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9. Water and Sediment Quality 
 
9.1 Introduction 
 

This section provides an assessment of the potential water and sediment quality 
impacts of the proposed breakwater construction and capital and maintenance 
dredging associated with the new navigational channel and proposed marina, together 
with the effects of the overall development, post-construction.  Details of the proposed 
development are included in Section 3 (Description of the Proposed Work). 
 
The development largely falls within the Solent Maritime Special Area of Conservation 
(SAC) a European designated nature conservation site (see Section 10 (Nature 
Conservation and Aquatic Ecology) and Figure 10.1) and any temporary or permanent 
changes to the water quality or physical properties of the estuary sediments need to be 
considered in terms of their effects also upon the interest features of the Solent 
Maritime SAC as well as the adjacent Solent and Southampton Special Protection 
Area (SPA) and Ramsar Sites. 
 
The scope of this assessment seeks to: 
 
 Consider the regulatory context for assessment of water and sediment quality 

within which decisions on development impacts are considered; 
 Identify existing baseline conditions for water and sediment quality; 
 Identify potential impacts and effects with respect to the water environment 

and the development of the site, in terms of both construction (including 
disposal of dredge arisings) and operation; and 

 Identify the need for specific mitigation measures to protect the water 
environment, which can be incorporated into detailed design. 

 
This section confines consideration of impacts to water quality to the marine elements 
of the proposed Cowes Outer Harbour development. It does not, therefore, address or 
assess impacts for any terrestrial groundwater or contamination issues associated with 
possible re-developments of the former GKN site at East Cowes.  This has been the 
focus of extensive work which is summarised in East Cowes Ground Investigation - 
Interpretative Report prepared by Mouchel Parkman in 2007 on behalf of the South 
East of England Development Agency (SEEDA) (Mouchel Parkman 2007).  . However, 
the marine elements of the Ground Investigation are reviewed in detail and in the 
context of the overall findings from this survey and the groundwater flow data it yielded. 
The original work has now been updated by a more recent Mouchel report completed 
by SEEDA assessing the effects of the development upon the water environment 
completed in May 2009. 
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9.2 Legislative Context 
 
�‘Future-Water�’ - the Government�’s water strategy for England, sets out the 
Government�’s vision and proposed actions for improving the water environment up to 
2030, including actions to protect and improve water quality (Defra, 2008).  Defra has 
overall responsibility for water policy. The Environment Agency (EA) is the principal 
regulator of water quality under the Environment Act 1995, Water Resources Act 1991, 
Environmental Protection Act 1990, Pollution Prevention and Control Act 1999 
(Statutory Instrument 1973/2000) and the Water Environment (Water Framework 
Directive) (England and Wales) Regulations 2003 (the Water Framework Regulations).  
In the marine environment, the MFA and statutory port and harbour authorities can 
also have important roles in managing some aspects of water quality. Many standards 
for water quality are regulated at EU level through a range of environmental directives. 
The most relevant of these to the proposed development are: 

 
 EC Water Framework Directive (2000/60/EC) and Priority Substances 

Directive (2008/105/EC); 
 EC Dangerous Substances Directive (76/474/EEC); 
 EC Urban Waste Water Treatment (91/271/EEC); 
 EC Bathing Waters Directive (2006/7/EC); 
 EC Shellfish Waters Directive (2006/113/EC); 
 EC Regulation 853/2004 laying down specific hygiene rules for food of animal 

origin; and 
 EC Habitats Directive (92/43/EC). 

 
There is no specific regulation of sediment quality.  In the marine environment, 
deposits in the sea anywhere below Mean High Water Spring tide mark are managed 
under part 2 of the Food & Environment Protection Act 1985 by the MFA.  This 
requires the evaluation of the chemical quality of the material that is proposed to be 
deposited at the Nab Deposit Ground, subject to no beneficial use being identified. 

 
9.2.1 Water Framework Directive  
 

The EC Water Framework Directive (WFD) (2000/60/EC) establishes a framework for 
the management and protection of Europe�’s water resources.  It is implemented in 
England and Wales through the Water Environment (Water Framework Directive) 
(England and Wales) Regulations 2003 (the Water Framework Regulations). Under the 
Regulations, the EA is the competent authority for implementation of the Directive in 
England and Wales. 
 
The Directive applies to all surface waters out to 1 nautical mile (nm) seaward of the 
baseline for territorial waters and to ground waters. For management purposes, 
surface and ground waters are divided into a number of discrete units termed �‘water 
bodies�’.  
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The WFD has two key objectives for all water bodies: 
 
 To prevent deterioration of the status of all surface water and groundwater 

bodies; and 
 To protect, enhance and restore all surface and groundwater bodies with the 

aim of achieving good status by 2015. 
 
The Directive includes important sustainable development provisions to ensure that the 
measures implemented to support the achievement of WFD objectives are cost-
effective and not disproportionately costly. Programmes of measures are currently 
being developed through a process of river basin management planning and will be set 
out in a number of regionally based River Basin Management Plans (RBMPs).  The 
draft plans were published 22 December 2008 and are due to be adopted by 
December 2009. 
 
The Cowes Outer Harbour development falls within the area covered by the South 
East RBMP, comprising the Medina transitional water body and Solent coastal water 
body.  The most significant issues facing the South East River Basin District (RBD) are 
considered to be as follows: 
 
 Diffuse pollution from rural areas; 
 Diffuse pollution from urban areas and transport; 
 Flow problems; 
 Physical modifications; and 
 Point source pollution. 

 
Surface water status is determined by the lower of a water body's 'ecological status' 
and its 'chemical status'.  The current status is the baseline from which the �‘no 
deterioration�’ objective of the WFD is measured.  To achieve the overall aim of good 
surface water status, the Directive requires that surface waters be of at least good 
ecological status and good chemical status. 
 
The quality elements used to assess ecological status are: 
 
 Biological quality elements; 
 Chemical and physicochemical quality elements, including general 

physicochemical quality elements and pollutants being discharged in 
significant quantities, which are referred to as 'specific pollutants'; and 

 Hydromorphological quality elements. 
 
Surface water chemical status is assessed on the basis of: 
 
 Priority substances for which environmental quality standards (EQS) are 

established at European level; and 
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 Other dangerous substances for which EQS have been established at 
European level. 

 
Some water bodies have been designated as heavily modified if they are substantially 
modified for water supply, urban purposes, flood protection or navigation.  These have 
been termed as candidate Heavily Modified Water Bodies (cHMWBs).  This 
designation recognises their uses, whilst making sure that ecology is protected as far 
as possible.  Good ecological status is defined as a slight variation from undisturbed 
natural conditions, but heavily modified waters are not able to achieve natural 
conditions.  Instead the target for these waters is good ecological potential.  This is 
also measured on the scale of high, good, moderate, poor and bad.  The chemical 
status of these water bodies is measured in the same way as natural water bodies. 
 
In the South East RBD, the Medina transitional water body has been designated as a 
cHMWB for reasons of navigation and the Solent coastal water body has also been 
designated as candidate heavily modified but for reasons of coastal and flood 
protection.  The current ecological status of the Medina transitional water body has not 
yet been assessed and the current chemical status is good.  The current ecological 
status of the Solent coastal water body is moderate and the current chemical status is 
not good.  The water bodies are currently failing to meet good ecological potential 
and/or good chemical status because of their failure to meet the required standards of 
one or more of the following elements: 
 
 Macroalgae; 
 Dissolved inorganic nitrogen; 
 Hydromorphology; and 
 Tributyltin compounds. 

 
The South East RBMP sets out where the Environment Agency aims to meet good 
status and good potential by 2015, and reasons provided where these targets cannot 
be met by 2015.  In these cases, objectives are proposed for 2021 or 2027.  The 
proposed ecological objective for the Medina transitional water body has not yet been 
assessed and the proposed chemical objective is to achieve good chemical status by 
2015.  The proposed ecological objective for the Solent coastal water body is good 
ecological potential by 2027 and the proposed chemical objective is to achieve good 
chemical status by 2027.  The reason for not setting proposed objectives by 2015 is 
because they would be disproportionately expensive with disproportionate burdens.   
 
This section focuses on assessment in relation to the proposed water quality standards 
and criteria, both those relating to chemical status and those, which are included in the 
ecological assessment criteria. 
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9.2.1.1 Ecological Status Assessment 
 
Chemical and physico-chemical elements 

 
A range of standards and condition limits have been proposed by UK regulators to 
support ecological status classification (Table 9.1).  These standards may be formally 
adopted following the consultation period which runs until 22 June 2009. 
 
Table 9.1 General chemical and physicochemical quality elements relevant 

to the different categories of surface water 
 

Water Category Quality Elements Indicators for Which Standards Have Been 
Proposed by UKTAG 

Transitional waters 
Transparency 
Thermal conditions 
Oxygenation conditions 
Nutrient conditions 

No formal standards are proposed 
No formal thermal standards are proposed 
Dissolved oxygen concentration 
Dissolved inorganic nitrogen 

Coastal waters 
Transparency 
Thermal conditions 
Oxygenation conditions 
Nutrient conditions 

No formal standards are proposed 
No formal thermal standards are proposed 
Dissolved oxygen concentration 
Dissolved inorganic nitrogen 

 
The proposed standards for dissolved oxygen are set out by the UK Technical 
Advisory Group (UKTAG, 2006).  This proposes a minimum standard of 4mg/l 
dissolved oxygen (as 95%ile) for the good-moderate status class boundary in fully 
marine waters. In low salinity waters the standard rises to around 5mg/l, taking account 
of the greater solubility of oxygen in these waters. 
 
Guideline standards for dissolved inorganic nitrogen are proposed for use in status 
classification where there is accompanying evidence of biological impacts or the 
likelihood of such impacts (Table 9.2) (UKTAG, 2007). 
 
Table 9.2 Proposal for dissolved inorganic nitrogen standards for coastal 

and transitional waters 
 

Class Boundaries 
Dissolved Inorganic Nitrogen 

(Winter mean as micromoles per litre) Area Salinity 

High Good Moderate Poor 
Coastal (at salinity 32) 30-34.5 12 18 27 40.5 
Transitional (at salinity 25) <30 20 30 45 67.5 

 
Specific Pollutants 
 
UKTAG has made recommendations on EQS for an initial list of specific pollutants 
comprising substances known to be discharged in significant quantities into waters 
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within the UK (Table 9.3) (UKTAG, 2008).   For good ecological status, the EQS must 
not be exceeded. 
 
Table 9.3 Proposed Environmental Quality Standards (EQS) for specific 

pollutants identified at a national level 
 

Long-Term Short-Term Pollutant Units 
Annual mMan 95 percentile 

Part A: Specific Pollutants for which new standards are proposed under WFD 
2,4-D µg/l 0.3 1.3 
Chromium(VI) (dissolved) µg/l 0.6 32 
Cypermethrin (ng/l) 0.1 0.41 
Diazinon µg/l 0.01 0.1 
Dimethoate µg/l 0.48 4.0 
Linuron µg/l 0.5 0.9 
Mecocrop µg/l 0.3 1.7 
Phenol µg/l 7.7 46 
Tolulene µg/l 40 370 
Part B: Specific Pollutants = Reviewed substances for which existing standards are proposed 
for use. 
2,4 dichlorophenol µg/l 20  
Ammonia (un-ionised) µg/l 21  
Arsenic µg/l (dissolved) 25  

Chlorine µg/l  10* total residual 
oxidant 

Copper µg/l (dissolved) 5  
Cyanide ("Free" i.e. µg/l of HCN/l µg/l 1 5 
Iron (mg/l dissolved) mg/l 1 1 
Permethrin µg/l 0.01  
Zinc µg/l 40  
Part C: Substances for which existing standards are proposed without further review. 
These are not Specific Pollutants 
Bentazone µg/l 500  
Biphenyl µg/l 25  
4-Chloro-3methylphenol µg/l 40  
Chloronitrotoluenes (total) µg/l 10  
2-Chlorphenol µg/l 50  
Dichlorvos µg/l 0.04 0.6 
Fenitrothion µg/l 0.1  
Malathion µg/l 0.02  
1,1,1-Tetrochloethane µg/l 100  
1,1,2-Tetrochloethane µg/l 300  
Triphenyltin (total) µg/l  0.0008 
Xylene (total) µg/l 30  

(Source: UKTAG, 2008) 
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For other substances for which UK EQS have been established but which are not 
identified as specific pollutants or priority substances or existing dangerous 
substances, these EQS will remain in force, but compliance with these standards will 
not be used in the assessment of surface water status (Table 9.3, Part C).  They will, 
however, continue to be used in regulatory decision-making to protect the water 
environment. 

 
Chemical Status Assessment 
 
Under the European Parliament and Council directive on environmental quality 
standards in the field of water policy and amending Directive 2000/60/EC (the so called 
�‘Priority Substances Proposal�’), EQS have been established for 36 �‘priority�’ and 
�‘priority hazardous substances�’.  Biota standards have also been developed for three 
of these substances.  In the longer-term, the Directive may also introduce formal 
sediment standards. The Directive was formally adopted on 24 December 2008 and 
Member states have until 13 July 2010 to comply with the provisions of this Directive. 
The standards are presented in Table 9.4.  
 
Many of these standards will supersede those applied under the Dangerous 
Substances Directive (76/474/EEC) and daughter Directives. However, a number of 
existing dangerous substances have not been included in the list of priority 
substances. The existing standards for these substances will continue to be applied 
until such time as the Dangerous Substances Directive is repealed or new standards 
for these substances are introduced under the Priority Substances Directive. 
Substances for which existing dangerous substances EQS will remain in force are 
identified in Table 9.4 with an asterisk (*). 
 
Table 9.4 Proposed Environmental Quality Standards (EQS) for priority 

substances and other dangerous substances in g/l 
 

Proposed EQS Existing UK EQS 
Pollutant Annual 

Average 
Maximum 
Allowable 

Concentration 
Annual 

Average 
Maximum 
Allowable 

Concentration 
Alachlor 0.3 0.7   
Anthracene 0.1 0.4   
Atrazine 0.6 2 2 10 
Benzene 8 50 30 300 
Brominated diphenylether 0.0002 NA   
Cadmium and its compounds 0.2  2.5  
Carbon tetrachloride* 12 NA   
C10-13 Chloroalkanes 0.4 1.4   
Chlorfenvinphos 0.1 0.3   
Chlorpyrifos  
(Chlorpyrifos-ethyl) 0.03 0.1   
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Proposed EQS Existing UK EQS 
Pollutant Annual 

Average 
Maximum 
Allowable 

Concentration 
Annual 

Average 
Maximum 
Allowable 

Concentration 
Cylclodiene pesticides*: 

Aldrin 
Dieldrin 
Endrin 
Isodrin 

 = 0.005 NA   

DDT total* 0.025 NA   
Para-para-DT* 0.01 NA   
1,2-Dichloroethane 10 NA 10  
Dichloromethane 20 NA   
Di(2-ethylhexyl)-phthalate 
(DEHP) 1.3 NA   

Diuron 0.2 1.8 2  
Endosulfan 0.0005 0.004   
Fluoranthene 0.1 1   
Hexachloro-benzene 0.01 0.05 0.03  
Hexachloro-butadiene 0.1 0.6   
Hexachloro-cyclohexane 0.002 0.02 0.02  
Isoproturon 0.3 1   
Lead and its compounds 0.05 0.07 1  
Mercury and its compounds 0.05 0.07 1  
Naphthalene 1.2 NA 5 80 
Nickel and its compounds 20 NA   
Nonylphenol (4-N onylphenol) 0.3 2   
Octylphenol ((4-(1,1�’,3,3�’-
tetramethylbutyl)-phenol)) 0.01 NA   

Pentachloro-benzene 0.0007 NA   
Pentachloro-phenol 0.4 1   
PAH NA NA   
Benzo(a)pyrene 0.05 0.1   
Benzo(b)fluor-anthene   
Benzo(k)fluor-anthene  = 0.03 NA   
Benzo(g,h,I)-perylene   
Indeno(1,2,3-cd)-pyrene  = 0.002 NA   
Simazine 1 4 2 10 
Tetrachloroethylene* 10 NA   
Trichloroethylene* 10 NA   
TBT compounds 0.0002 0.0015  0.002 
Trichloro-benzenes 0.4 NA   
Trichloro-methane 2.5 NA   
Trifluralin 0.03 NA   

(Source: UKTAG, 2008) 
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Some of the WFD proposals have not yet been formally adopted and some of the 
standards and requirements may change over time.  The detail of how these standards 
may be implemented; the monitoring regimes that will apply and the basis of 
compliance assessment are still all under discussion.  Nevertheless, as far as possible, 
the assessment of water quality impacts in this EIA has taken account of the standards 
and possible requirements of the WFD in evaluating the impacts of the proposed 
development.  
 
In addition to establishing new standards for the chemical quality of water, the WFD 
will also lead to the repeal of a number of existing EU environmental directives over 
time.  These include the EC Shellfish Waters Directive (2006/113/EC) and the 
Dangerous Substances Directive (76/464/EEC and daughter directives), which will be 
repealed by 2013.  
 

9.2.2 Dangerous Substances Directive  
 

The EC Dangerous Substances Directive (76/464/EEC) is implemented through the 
Surface Waters (Dangerous Substances) Regulations 1989. It sets EQS for a range of 
substances in water. The EA is responsible for monitoring and reporting compliance 
with these standards and seeking to ensure that these standards are complied with 
through its regulatory controls and other functions. The enactment of the Priority 
substances Proposal under the WFD will effectively supersede many of these 
standards, although standards for some substances will remain in force (see Table 9.4 
above). 

 
9.2.3 Urban Waste Water Treatment Directive 
 

The EC Urban Waste Water Treatment Directive (91/271/EEC) seeks to protect the 
environment from the adverse effects of sewage discharges. It sets treatment levels on 
the basis of sizes of sewage discharges and the sensitivity of waters receiving the 
discharges. In general, the Directive requires that, before discharge to the 
environment, collected wastewater be treated to at least secondary treatment 
standards for significant discharges. Secondary treatment is a biological treatment 
process where bacteria are used to break down the biodegradable matter (already 
much reduced by primary treatment) in waste water. 

 
Under the Directive the UK is required to review environmental waters at four-yearly 
intervals to determine whether they are sensitive to the effects of sewage discharges.  
 

9.2.4 Bathing Waters Directive 
 

The Bathing Waters Directive sets out water quality standards to protect the 
environment at bathing waters throughout the bathing season. It requires popular 
bathing waters to be �‘designated�’ and monitored for water quality, particularly for 
human waste from sewage treatment works, or animals, for example, farm animals. 
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The mandatory standards used by the European Commission to determine compliance 
for Bathing Waters within the Directive are the microbiological parameters - total and 
faecal coliforms, and three physico-chemical parameters - surface active substances, 
mineral oils and phenols.  Cases of non-compliance with the physico-chemcial 
parameters are extremely rare so compliance in the UK each year is normally 
determined by the extent of pollution by total and faecal coliform bacteria. 
 
To comply with these standards, bathing waters must not exceed values of 10,000 total 
coliforms per 100ml and 2000 faecal coliforms per 100ml in 95% of samples.  In 2007 
97.8% of bathing waters in England complied with these microbiological standards, 
with 9 of the 414 monitored waters failing to meet the minimum standards of the 
Directive. 
 
The Bathing Water Directive also sets more stringent guideline microbiological 
standards that Member States must endeavour to observe - no exceedance of 500 
total coliforms per 100ml and 100 faecal coliforms per 100ml in 80% of water quality 
samples and 100 faecal streptococci per 100ml in 90% of samples taken.  In 2007, 
72.5% of all bathing waters in England met this tighter standard. 
 
The revised Bathing Water Directive (2006/7/EC) entered into force in March 2006 and 
will be incorporated into UK law by 2010. The overall objective of the revised Directive 
remains the protection of public health whilst bathing, but it also offers an opportunity 
to improve management practices at bathing waters and to standardise the information 
provided to bathers across Europe. 

 
The revised Directive has updated the way in which water quality is measured, 
focusing on fewer microbiological indicators, and setting different standards for inland 
and coastal bathing sites:  

 
 Tighter microbiological standards - to be met by 2015;  
 Two microbiological parameters - Intestinal enterococci and Escherichia coli; 
 Water quality classification based on 3 or 4 years monitoring data, using 95 or 

90 percentiles; 
 Four new classification categories:  

- Excellent - approximately twice as stringent as the current guideline 
standard; 

- Good - similar to the current guideline standard; 
- Sufficient - tighter than the current mandatory standard; 
- Poor - normally non-compliant water. 

 
Cowes has a designated bathing water and a non-designated bathing area also exists 
at East Cowes.  
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9.2.5 Shellfish Waters Directive 
 

The EC Shellfish Waters Directive (2006/113/EC) which replaced the original Shellfish 
Waters Directive (79/923/EC) aims to ensure a suitable water environment for the 
growth of shellfish and required member states to designate waters needing protection 
or improvement to support shellfish.  The Directive sets physical, chemical and 
microbiological water quality requirements that designated shellfish waters must either 
comply with (�‘mandatory�’ standards) or endeavour to meet (�‘guideline�’ standards), 
including: 
 
 Dissolved oxygen - measured as % saturation, should exceed 70% (as a 

mean), and individual measurements may not be less than 60% unless there 
are no harmful consequences on the development of shellfish colonies; and 

 Suspended solids - a discharge affecting shellfish waters must not cause the 
suspended solid content of the water to exceed by more than 30% the content 
of waters not so affected. 

 
The designated area within the Medina is the same as the total area for the Food 
Hygiene (England) Regulations 2006 (next section)), see Figure 11.2. 

 
9.2.6 Food Hygiene (England) Regulations 2006 
 

The Food Hygiene (England) Regulations 2006 implement (for England) the 
requirements of EC Regulation 853/2004, laying down specific hygiene rules for food 
of animal origin. The Regulation, which replaces the EC Shellfish Harvesting Directive 
(91/492/EC), prohibits the commercial harvesting of molluscan shellfish from waters 
that have not been classified by the competent authority. In accordance with the 
Regulation, Member States are required to designate bivalve mollusc production areas 
and classify them according to the amount of treatment they require prior to human 
consumption. It is implemented by the Food Standards Agency under the Food Safety 
(Live Bivalve Mollusc and other Shellfish) Regulations 1992. Areas are classified as 
follows: 

 
 Class A - shellfish contain less than 230 E. coli per 100 grams of flesh;  
 Class B - shellfish contain less than 4,600 E. coli per 100 grams of flesh;  
 Class C - shellfish contain less than 46,000 E. coli per 100 grams of flesh; and 
 Prohibited area - above 46,000 E. coli per 100 grams of flesh. 

 
These classifications place certain restrictions on the marketing of molluscs, and only 
Class A can be sold without prior purification.  In the case of Class C sites, the shellfish 
must be re-laid or heat-treated prior to being placed on the market.  Harvesting is not 
permitted from areas that are not classified. 
 
Figure 11.2 shows the area designated within the Medina and its approaches. 
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9.2.7 Habitats Directive 
 
The Habitats Directive is implemented in Great Britain�’s territorial waters through the 
Conservation (Natural Habitats & c.) Regulations 1994 (�‘Habitats Regulations�’).  The 
regulatory bodies have important duties under the Regulations.  In particular, they are 
required to ensure that they carry out their functions in a way that contributes to the 
achievement of Natura 2000 objectives.  The conservation objectives for the European 
Marine Sites are included in the information that has been collated for the Competent 
Authority to produce an AA (Appendix C).  The only favourable condition targets that 
apply to water quality are for the estuaries sub-feature of the Southampton Water and 
Solent Ramsar site, and are: 

 
 Water-density, temperature and salinity - Average temperature and salinity 

should not deviate significantly from an established baseline, subject to natural 
change; and 

 Nutrient status - Average phytoplankton concentration should not deviate 
significantly from an established baseline, subject to natural change. 

 
There are no specific water quality standards for protected sites and regulators are 
required to ensure that existing general water quality standards are met in these areas.  
For European Marine Sites designated under the Habitats Directive, separate guidance 
is given by the Habitats Directive Advisory Group on Water Quality (Environment 
Agency, 2004b). 
 
The component designated areas attributable to the Habitats Directive, mainly the 
Special Area of Conservation (SAC), within the Medina estuary are shown in Figure 
10.1. 
 

9.2.8 Food and Environment Protection Act 1985 
 
Food and Environmental Protection Act (FEPA) licences mainly permit construction 
within the marine environment, or the deposition of materials at sea following an 
assessment of whether the specific activities are likely to cause harm to the food chain 
thus impacting on human and environmental health 
 
Construction activities involving placement of materials, which includes the disposal of 
dredge arisings have the potential to pollute water sediments and cause harm to flora 
and fauna.  As a result, a licence is required under the  FEPA to deposit such materials 
- or indeed to place for a beneficial purpose - in the sea or other tidal waters anywhere 
below the Mean High water Spring Tide mark. 
 
Action Levels are used as part of a �‘weight of evidence�’ approach to assessing material 
suitability for placement in the sea. The vast majority of the materials considered arise 
from dredging activities. These Action Levels  are used in conjunction with a range of 
other assessment methods e.g. bioassays, as well as historical data and knowledge 

http://www.mceu.gov.uk/MCEU_LOCAL/FEPA/FEPA-start.htm
http://www.mceu.gov.uk/MCEU_LOCAL/FEPA/fepa-beneficial.htm
http://www.mceu.gov.uk/MCEU_LOCAL/FEPA/FEPA-DEFINITIONS.HTM
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regarding the dredging site, the material's physical characteristics, the 
disposal/construction site characteristics and other relevant data, to make 
management decisions regarding the potential to harm the environment.   Current 
Action Levels are set out in Table 9.5. 
 
Cefas guidance in relation to the application of these Action Levels is as follows: 
 
In general, contaminant levels in dredged material below Action Level 1 are of no 
concern and are unlikely to influence the licensing decision. However, dredged 
material with contaminant levels above Action Level 2 is generally considered 
unsuitable for disposal/placement at sea. The latter situation most often applies only to 
a part of a proposed dredging area so that area can be excluded from disposal at sea 
and disposed of by other routes e.g. landfill. Dredged material with contaminant levels 
between Action Levels 1 and 2 requires further consideration and testing before a 
decision can be made. 
 
Table 9.5. Cefas Action Levels used in dredged material assessments 
 

ACTION LEVELS 
Action Level 1 Action Level 2 Contaminant/Compound 

mg/kg Dry Weight (ppm)  
As 20 100 
Hg 0.3 3 
Cd 0.4 5 
Cr 40 400 
Cu 40 400 
Ni 20 200 
Pb 50 500 
Zn 130 800 
Organotins; TBT DBT MBT 0.1 1 
PCB's, sum of ICES 7 0.01 none 
PCB's, sum of 25 congeners 0.02 0.2 
*DDT *0.001   
*Dieldrin *0.005   
 * These levels were set in 1994  

 
9.3 Baseline Conditions 

 
9.3.1 East Cowes Ground Investigation 

 
Following their purchase of the former GKN Aerospace site in East Cowes for mixed 
use redevelopment, SEEDA commissioned Mouchel Parkman to undertake a Ground 
Investigation of the site and adjacent areas.  This investigation provided baseline 
geotechnical information and contamination data that would assist with the framing of 
redevelopment proposals. The full report can be found at Appendix K. Summary details 
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are provided here inasmuch as they inform the water/sediment  quality issues 
associated with the proposed Cowes OH development. 
 
The ground investigation included the following key elements undertaken between 21 
March and 17 May 2005 with post fieldwork gas and groundwater monitoring and 
groundwater sampling carried out until 14 June 2005:  
 
 14 cable percussion boreholes (up to 30m depth);  
 84 shallow Terrier Drive Sampling Rig probe holes up to 6 m depth;  
 Volatile survey in 57 of the 84 shallow boreholes;  
 12 deep groundwater monitoring installations;  
 Groundwater monitoring installations in the majority of the shallow 

probe holes; 
 22 trial pits;  
 Laboratory geotechnical testing of selected samples in accordance 

with BS1377 (1990);  
 Chemical testing of soil samples, soil leachates and groundwater 

samples for a suite of potential contaminants compatible with the 
former site usage;  

 Measurement of tidal response of groundwater using in situ data 
loggers;  and 

 Drilling of 13 offshore boreholes.  
 
The investigation was designed so as to assess the degree of contamination to 
soil/groundwater based upon the known previous industrial use of the site.  The main 
area of the site has been in industrial use since the late 19th century and has been 
used for the manufacture of boats, buses, planes, jets, helicopters, hovercraft, and 
aerospace components. From the mid 20th century, the site was used for the 
manufacture of sea planes and for the development and construction of the hovercraft 
by GKN Aerospace. The GKN Aerospace site closed down in 2002 and was 
decommissioned in May 2004.  
 
The localised geology has been previously summarised in Section 7.2.1. Groundwater 
gradients indicate that the predominant ground water flow over the site is in a south 
westerly directly, following the dip of the strata. The groundwater contours suggest that 
groundwater from the sand/silt bed and the deep limestone bed discharge into the 
beach deposits.  The Osborne and Headen clays tend to provide a relatively 
impervious layer to groundwater penetration protecting the deep limestone aquifer. 
 
Geochemical sampling undertaken as part of the Ground investigation identified 
elevated concentrations heavy metals, PCBs, PAHs and ammonia from the terrestrial 
sampling.  Section 5 of Appendix K provides full details, linking the sources with former 
industrial processes, where possible.  The overall conclusion of the quantitative 
groundwater risk assessment results was that site contamination at the former GKN 
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site is unlikely to pose a significant risk to the River Medina. This conclusion is based, 
in part, on the fact that high metal concentrations were sampled in the surface 
sediments only of boreholes adjacent to the shoreline.  Further analysis of the marine 
borehole data, however, in Section 9.3.4.2 does suggest that long-term pollution has 
infiltrated the marine sediments. 
 

9.3.2 Freshwater Flow of the Medina Estuary 
 

Freshwater is fed to the estuary by a short river from St Catherine�’s Down at Newport 
and a number of other side creeks which, in total, drain a small catchment of about 
72km2 
 
A small stream flows, westwards across the East Cowes shoreline discharging into the 
River Medina 
 
According to the National River Flow Archive data (Table 9.6), the mean fresh water 
flow represents only 0.2% and 0.06% of the estuary tidal prism (tidal prism of 3.5 
million m3) respectively for the Medina and Lukely Brook stations, which is insignificant 
with respect to affecting the processes of the estuary overall. However, due to the 
shallow depths and narrow width of the estuary near to the source, it is possible that 
localised freshwater effects on the estuary dynamics could occur in the upper reaches 
near to Newport.  
 
Table 9.6.  Freshwater flow in the Medina estuary   
 

 Medina at Upper Shide Lukely Brook (at Newport) 
Catchment Area 29.8 km2 16.2 km2  
Level of Station 10.4 m ODN 12.6 m ODN 
Max. Altitude 167.0 m ODN 214.0 m ODN  
Mean flow 0.29 m3/s(6,444 m3) 0.10 m3/s (2,222m3) 
95% exceedance (Q95) 0.085 m3/s 0.005 m3/s  
10% exceedance (Q10)  0.539 m3/s 0.252 m3/s 

(based on the National River Flow Archive, http://www.nwl.ac.uk ) 
 

9.3.3 Water Quality 
 
The Cowes Outer Harbour development falls within the area covered by the South 
East RBMP, comprising the Medina transitional water body and Solent coastal water 
body (see Section 9.2.1).  Both these water bodies have been designated as candidate 
Heavily Modified Water Bodies (cHMWBs).  The current ecological status of the 
Medina transitional water body has not yet been assessed and the current chemical 
status is good.  The current ecological status of the Solent coastal water body is 
moderate and the current chemical status is not good.   
 
 
 

http://www.nwl.ac.uk/
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Water quality will be considered further under discrete headings, as follows: 
 
 Suspended solids; 
 Contaminants and dissolved oxygen; 
 Nutrients; 
 Temperature; 
 Microbiological monitoring. 

 
9.3.3.1 Suspended solids 

 
Suspended sediment measurements were made in winter/spring 2005 at the seabed 
by Titan (2005) at three locations within the estuary. For the most part, concentrations 
varied between 10-40mg/l with peaks in excess of 60mg/l.  Single tide measurements 
were also recorded on a spring tide in 1996 (ABP Research, 1997), which show that 
concentrations throughout the water column were consistently in the range 65-114mg/l 
throughout the tide between the mouth of the estuary and Britannia Wharf.  These 
measurements indicate generally low background suspended sediment locations, 
which, for short periods, can significantly increase. 

 
9.3.3.2 Contaminants and dissolved oxygen 
 

Water quality in the Medina has been monitored by the EA at Folley Inn (Figure 9.1) 
since 1979. The range of parameters and contaminants measured has increased over 
this time, as knowledge of potential risks to water quality has increased.  Data for key 
determinands is presented in Figures 9.2 - 9.9. 
 
Contamination at the proposed disposal site 
 
Water quality has been monitored close to the Nab Tower disposal site by Cefas as 
part of the UK National Monitoring Programme (NMMP).  There is no consistent annual 
variation in metal concentrations (Cefas, 1998).  The most recent measurements have 
been between 1991 and 1995 and are summarised in Table 9.7.  The results indicate 
that this area does not breach the EQS for any of the metals measured. 
 
Table 9.7 Median concentrations of metals in the vicinity of the Nab 

disposal site ( g/l)  
  

Metal Eastern Solent Coastal and 
Estuarine EQS ( g/l) EQS Type 

Cadmium 0.012 - 0.017 0.2 Annual average 
Copper 0.41 - 0.78 5 Long term annual mean 
Lead 0.02 - 0.029 7.2 Annual average 
Nickel 0.29 - 0.38 20 Annual average 
Zinc 0.41 - 0.58 40 Long term annual mean 
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The most recent measurements of polycyclic aromatic hydrocarbons (PAHs) in the 
vicinity of the Nab Tower were taken in 1995.  All compounds, including those listed as 
priority substances under the WFD, were undetectable (Cefas, 1998).  TBT levels were 
below the limit of detection in this area during the latest measurements that were 
recorded in 2004 (Cefas, 2007).   

 
9.3.3.3 Nutrients 

 
In September 2007, the Medina estuary, along with a number of other estuaries in the 
Solent area, was identified by Defra as a 'Sensitive Area' at risk from excessive 
nutrients in discharges from sewage treatment works.  
 
Nutrient concentrations are routinely monitored by the EA at Folley Inn.  Data since 
1979 shows marked declines in Nitrite-N, Orthophosphate and to a lesser extent 
Nitrate-N. 
 
The Sensitive Area (Eutrophic) designation for the Medina estuary will mean that water 
companies will be required to take action to reduce phosphorus and nitrates in the 
discharges to the Medina by 2014, further improving water quality within the Estuary 
(see also Section 9.3.3.5 below). 

 
9.3.3.4 Temperature and salinity 
 

Data from Folly Inn indicates that temperature generally falls within the range of 50C 
and 250C with occasional peaks and troughs outside of this range.  A recent study 
undertaken into fish populations in the Medina (Roberts, 2002) included water quality 
parameters measured at locations up the estuary fortnightly between April and July 
2002.  All sites were upstream of the Royal Yacht Squadron Haven, the closest being 
just up-estuary of the Chain Ferry, with sampling undertaken at high water spring.  As 
a general trend, temperature was observed to increase over the survey period and 
progressively up-estuary, with the range at the Chain Ferry being between 11°C in 
April to 20°C by July.  In contrast, salinity decreased with distance up-estuary, from an 
average of 33psu (practical salinity units) at the Chain Ferry to 27psu at Newport. 
 

9.3.3.5 Microbiological monitoring 
 
All designated bathing beaches are covered by the Bathing Water Directive 
(76/160/EEC), which covers the quality of bathing waters for human health and 
amenity.  Each bathing beach is sampled by the local authority on 20 separate 
occasions during the bathing season (15th May to 30th September), unless the site 
was sufficiently better quality than that required in previous years.  The mandatory 
standards that should not be exceeded are 10,000 total coliforms (TC) per 100 ml of 
water and 2,000 faecal coliforms (FC) per 100 ml of water.  In order to meet the 
Bathing Waters Directive, 95% of the samples should meet these values.  In addition, 
more stringent guideline standards are set, being no more than 500 TC and 100 FC 
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per 100 ml of water in at least 80% of the samples and no more than 100 faecal 
streptococci (FS) per 100ml of water in at least 90% of the samples. 
 
The closest designated bathing beach to the site is the West Cowes bathing beach, 
located to the west of the estuary mouth.  The FC mandatory level has been met since 
1999, with the TC mandatory level met since 1998.  Compliance with the guideline 
values has been less complete, with recent failures in 2002 (4 for FC, 2 for Faecal 
Streptococci (FS) and 1 for TC) and 2000 (1 for FC and 3 for FS).  In 2001, all 
guideline values were met, with the beach classified as excellent. 
 
The bacteria load originating from Fairlee sewage treatment works (STW) in the 
Medina has been an ongoing concern for the Environment Agency which has 
frequently resulted in the closure of the shellfish water. As part of Southern Water's 
asset management plan, the discharge from Fairlee STW is due to be redirected to 
Sandown Long Sea Outfall. This was due to be completed in March 08 but has been 
delayed due to operational problems (Ian Udal (Environment Agency pers. com. Oct 
08).  Once it is completed it is likely to improve the Medina (and Cowes) shellfish 
waters considerably. 
 

9.3.4 Sediment Quality 
 

Consideration of sediment quality is limited by the availability of background data.  
Extensive data exists for trace metals and for a range of priority substances such as 
pesticides.  This section focuses on the trace metals, PCBs and TBT for which 
background data and site specific data was available.  Section 9.3.4.1 describes the 
site-specific sampling of sediments for the EIA and Section 9.3.4.2 considers the 
results of the site-specific survey in the context of routine EA sediment sampling data. 
 

9.3.4.1 Site-specific sampling 
 
A total of sixteen boreholes were sunk in the estuary both to provide geotechnical 
information for construction purposes and environmental data.  Borehole positions are 
shown in Figure 7.2.    With the exception of the three breakwater boreholes (B1, B2 
and B3) of the remaining thirteen samples, four fall directly within the dredge area, 
namely BHM 104, 107, 108 and 109. 
 
Geochemical samples were taken from borehole samples at 1m intervals through the 
core and have been recorded as follows: 
 

Depth (m) Reference 
0.0 - 0.01  BHM (No) 1 
1.0 - 1.01  BHM (No) 2 
2.0 - 2.01  BHM (No) 3 
3.0 - 3.01  BHM (No) 4 
4.0 - 4.01  BHM (No) 5 
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Two replicate samples were taken in addition to the primary sample and for reporting 
purposes; the maximum value of each sample has been calculated.   
 
Samples were analysed as follows: 
 
Table 9.8a Summary of analysis undertaken on borehole samples 
 

Boreholes Analysis 
B1, B2 All inorganic determinands listed in Table 9.8b, TBT, TPT, PAH 

determinands, Total TPH and Total PCB from top 2.1m of core. 
B3 All inorganic determinands listed in Table 9.8b, TBT, TPT, PAH 

determinands, Total TPH and Total PCB from top 4.1m of core. 
BHM 101, 102, 103, 
104, 108,112. 

All determinands listed in Table 9.8b from top 2.1m of core only. However, 
results for 104 (3) have not been reported. 

BHM 105, 106, 109 All inorganic determinands listed in Table 9.8b, TBT, TPT, Total TPH and 
Total TCB from top 4.01 m of core. Limited analyses of PAH & other 
Organics for the 1st 2.01m each core only. 

BHM 107, 110 All determinands from surface of core only (0.0 - 0.01m) 
BHM 111 No data. 
BHM 114 Geophysical data only.  No geochemical sampling 

 
Table 9.8b Analysis undertaken on borehole samples 
 

Inorganic Suite of Determinands Organics and Other Determinands 
Determinand Unit Determinand Unit 
Mercury mg/kg Aldrin mg/kg 
Cyanide (Total) mg/kg Azinphos methyl mg/kg 
Sulphide mg/kg Chlordane (sum of cis and trans isomers) mg/kg 
Arsenic mg/kg DDD mg/kg 
Cadmium mg/kg DDE mg/kg 
Chromium mg/kg DDT mg/kg 
Copper mg/kg Diazinon mg/kg 
Lead mg/kg Dichlorvos mg/kg 
Nickel mg/kg Dieldrin mg/kg 
Zinc mg/kg Dimethoate mg/kg 
  Endosulphan mg/kg 
Total Organic Carbon % Endrin mg/kg 
  Fenitrothion mg/kg 
PAH Determinands  Heptachlor epoxide mg/kg 
Acenaphthene mg/kg Hexachlorocyclohexane (sum of 

alpha, beta and gamma) 
mg/kg 

Acenaphthylene mg/kg Malathion mg/kg 
Anthracene mg/kg Mevinphos mg/kg 
Bemzo (a) anthracene mg/kg Parathion mg/kg 
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Inorganic Suite of Determinands Organics and Other Determinands 
Benzo (a) pyrene mg/kg Primphos methyl mg/kg 
Benzo (b/k) fluroanthene mg/kg Tributyl Tin mg/kg 
Benzo (ghi) perylene mg/kg Triphenyl Tin mg/kg 
Chrysene mg/kg Hexachlorobenzene mg/kg 
Dibenzo (ah) anthracene mg/kg   
Flouranthene mg/kg PCB - TBH Determinands  
Fluorene mg/kg C8-C10 mg/kg 
Ideno (1230cd) pyrene mg/kg C10-C12 mg/kg 
Naphthalene mg/kg C12-C16 mg/kg 
Penathrene mg/kg C16-C21 mg/kg 
Pyrene mg/kg C21-C35 mg/kg 
Total PAH mg/kg Total TPH mg/kg 
  Total PCBs mg/kg 

 
To assess the potential contamination impacts of both dredging and sediment disposal 
upon the environment, the geochemical content has been considered in relation to: 
 
 The EA EQS for Shellfish Waters; 
 Background concentrations; 
 Cefas Action Levels. 

 
Geochemical data from the 2005 site-specific survey has been plotted both to show the 
distribution of concentrations across the proposed development area and in relation to 
sampling data provided by the EA for the Fairlee area between 3.5 and 5.5 km 
upstream (Figures 9.10 to 9.17) 
 

9.3.4.2 Results of site-specific sampling: heavy metals 
 
General comments 
 
Given that the offshore borehole sampling formed part of a more extensive ground 
investigation, the marine sediment geochemical concentrations need to be considered 
in the context of the overall findings from this survey and the groundwater flow data it 
yielded. 
 
Elevated concentrations, for heavy metals are associated with boreholes 109 located 
in the dredge area and 112, 113, and to a lesser extent 105 located outside the dredge 
area.  Given the high levels of contamination found in the surface sediments of both 
borehole sample 112(1) and 113(1) point source contamination is considered to be a 
possible cause.   In addition, it has also been suggested that as these boreholes are in 
the intertidal, temporary exposure to air (oxygen) can enhance the concentrations of 
metals sampled (Mouchel Parkman 2007). 
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In October 2008, in consultation with Cefas, additional borehole sampling was 
undertaken at eight sites within the dredge area both to assess the extent to which 
elevated contaminant levels close to the shoreline extend across the dredge area and 
to provide characterisation for the full extent of the dredge for the purposes of the 
FEPA licence application. The locations for the Oct 08 samples are shown in 
Figure 7.2.  Full details of the analysis ar given in Appendix Ak. 
 
In this survey, geochemical samples were taken from the additional boreholes at 1m 
intervals through the core, using window sampling methodology, and have been 
recorded as follows: 
 

 Depth (m) Reference 
0.0 - 0.01  WS (No) 0 
1.0 - 1.01  WS (No) 1 
2.0 - 2.01  WS (No) 2 
3.0 - 3.01  WS (No) 3 
4.0 - 4.01  WS (No) 4 

 
Two replicate samples were taken in addition to the primary sample and for reporting 
purposes, the maximum value of each sample has been calculated. For boreholes WS 
7, WS8 and WS9, determinands were analysed from the surface of the core only (0.0 - 
0.01m). For boreholes WS10, WS11, WS12, WS13 and WS14, determinands were 
analysed from the top 4.01 m of the core. The determinands analysed within each 
sample are shown in Table 9.9 
 
Table 9.9 Analysis undertaken on borehole samples taken in Oct 08 
 

Inorganic Organic 
Determinand Unit Determinand Unit 

Mercury mg/kg Tributyl Tin mg/kg 
Arsenic mg/kg Dibutyl Tin mg/kg 
Cadmium mg/kg   
Chromium mg/kg   
Copper mg/kg   
Lead mg/kg   
Nickel mg/kg   
Zinc mg/kg   

 
Cadmium 
Elevated concentration of cadmium was found in only 1 of the samples, in 109(1) 
where an isolated value of 8mg/kg was recorded. All other samples were below the 
level of detection (LOD) of 1mg/kg and results have been recorded as 0.5mg/kg 
(Figure 9.10).  Recording the values in this way places them above the 0.4 Cefas AL1 
but this is believed to be attributable to the selection of the LOD and had a lower LOD 
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been used, it is suggested that results will in most instances have fallen below AL1.  
Borehole 109 shows high levels of contamination for a number of the heavy metals and 
is probably attributable to a point source of contamination, possibly associated with the 
former GKN site. 
 
Samples from all boreholes sampled for the Oct 08 survey were below the 0.4 mg/kg  
AL1 (Figure 9.27). 
 
Chromium 
Only two borehole samples record concentrations of Cadmium above AL1 (40mg/kg):  
borehole 113, has concentrations between 42 and 44 mg/kg in at 2-4m below the 
surface and the surface concentration in the core of B3 is 910mg/kg (Figure 9.11). It is 
considered possible that this latter value is spurious as it does not appear in any of the 
replicate samples and concentrations for all other contaminants are low.  Borehole 
113, by contrast, shows elevated concentrations across a range of determinands.  
Elevated levels of chromium are known to be associated with the industrial processes 
at the former GKN site on the adjacent shoreline (Section 9.9 of Mouchel Parkman 
Services Ltd. 2005). 
 
Samples from all boreholes sampled for the Oct 08 survey were below the 40 mg/kg 
AL1 (Figure 9.28). 

 
Copper 
Copper concentrations in excess of the 40mg/kg AL1 are restricted to the surface 
sediments with the exception of borehole 113 where a value of 130mg/kg is recorded 
at 4m depth. The concentration at the surface of borehole 113 is 720mg/kg in excess 
of the AL2 value of 400mg/kg.  Higher concentrations predominantly occur close to the 
East Cowes waterfront not surprisingly given the historic usage of copper associated 
with the marine/shipbuilding industries (Figure 9.12).  ` 
 
Samples from all boreholes sampled for the Oct 08 survey were below the 40 mg/kg 
AL1 (Figure 9.29). 
 
Lead 
Lead concentrations generally fall below the AL1 of 50mg/kg with the exceptions being 
borehole samples 112(1) (150mg/kg), 113(1) (130mg/kg), B1(2) (88mg/kg) and 109(1) 
for which the concentration is 700mg/kg, significantly higher than the AL2 of 500mg/kg 
(Figure 9.13).  These samples are all from the upper part of the cores close to the 
seabed surface and 112, 113 and 109 are considered to be associated with the former 
industrial process at the GKN site (Section 9.9 of Mouchel Parkman Services Ltd. 
2005). 
 
Samples from all boreholes sampled for the Oct 08 survey were below the 50 mg/kg 
AL1 (Figure 9.30). 
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Mercury 
Mercury concentrations, in excess of the AL1 of 0.3mg/kg are restricted to surface the 
surface of cores from boreholes 112 (4.4mg/kg), 113 (1mg/kg) and 110 (0.44mg/kg) 
(Figure 9.14).  While these concentrations may, in part, be attributable to elevated 
concentrations, which are present upstream in the Fairlee area, the peak value which 
exceeds AL2 is likely to be associated with a more localised source.    
 
Results from the Oct 08 survey showed mercury concentrations to be below the AL1 of 
0.3 mg/kg with the exception of one site, borehole WS12, (1.3 mg/kg) and only at a 
depth of 1m from the surface (Figure 9.31). The concentration at the surface (0.14 
mg/kg) and at all other depths (< 0.03 mg/kg at 2m depth; 0.04 mg/kg at 3m depth; 
0.03 mg/kg at 4m depth) were well below AL1. 

 
Nickel 
Elevated concentrations of nickel, in excess of the AL1 of 20mg/kg, are present in the 
samples from boreholes 112, 113,109, 105 and 106 (Figure 9.15).  In all but 112, the 
evidence points to these elevated concentrations occurring throughout the 4m of 
sediment sampled, suggesting localised historic contamination along the East Cowes 
waterfront rather than solely secondary deposition from contaminated sediments 
further upstream.  Sample 113(4) has a nickel concentration of 260mg/kg, significantly 
higher than the AL2 of 200mg/kg.  Elevated nickel concentrations were found in the 
ground investigation onshore and associated with former industrial processes at the 
site (Section 9.9 of Mouchel Parkman Services Ltd. 2005). 
 
Results from the Oct 08 survey found elevated concentrations of nickel, in excess of 
the AL1 of 20 mg/kg, to be present in the samples from boreholes WS14, WS13, 
WS12 and WS11 (Figure 9.32). At all of these sites, the highest concentration of nickel 
occurs between 2 - 4m below the surface, suggesting historic accumulations of nickel, 
consistent with the interpretation of the original ground investigation results (see 
above). 
 
Zinc 
Concentrations of zinc that fall above the AL1 of 130mg/kg are restricted to two 
borehole samples: 109(1) for which the seabed surface concentration is 4,400mg/kg, 
markedly higher than the AL2 of 800mg/kg and 112(1) for which the concentration is 
490mg/kg.  All other samples indicate concentrations that are generally lower than 
background concentrations based upon the EA Fairlee data (Figure 9.16).  The very 
high localised value for sample 109(1) suggests a recent contamination source close to 
the borehole site. 
 
Zinc concentrations from all boreholes sampled for the Oct 08 survey were below the 
130 mg/kg AL1 (Figure 9.33). 
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Arsenic 
Elevated concentrations of arsenic above AL1 (20mg/kg) were present in boreholes 
101, 103, 105, 108, 109 112, 113 and B3 (Figure 9.17).  For the most part the elevated 
concentrations are close to the surface of the seabed and broadly similar in 
concentration to background levels further upstream at Fairlee.  For boreholes 105, 
and 113 and B3, the highest concentration of arsenic occurs at 3 - 4m below the 
surface, suggesting historic accumulations of arsenic.  Elevated levels of arsenic were 
also recorded from the ground investigation onshore in the Salt Bath area and west of 
Maresfield road (Section 5.3 of Appendix K). 
 
Results from the Oct 08 survey recorded elevated concentrations of arsenic above AL1 
(20 mg/kg) in all borehole samples with the exception of WS8 and WS7 where the 
concentrations in the surface of the cores were well below AL1 (Figure 9.34).  At sites, 
WS10 and WS9, these elevated concentrations are close to the surface of the seabed 
(within 2m) and are again similar to background levels upstream at Fairlee in the range 
20 - 24 mg/kg. Site WS14 concentrations were at or below AL1.  For boreholes WS13 
and WS12 the elevated concentrations of arsenic occur at depths between 2 - 4 m 
below the surface, suggesting historical accumulations of arsenic. At site WS11, 
elevated concentrations occur at all depths (0 - 4 m below the surface), with a peak 
concentration of 98 mg/kg, close to the AL2 of 100 mg/kg, occurring at a depth of 3m 
below the surface. The results are consistent with the interpretation of the original data 
provided in the above paragraph, namely historic accumulations of arsenic associated 
with earlier shore-side industrial activity.  In all instances, values fall below AL2. 
 

9.3.4.3 Results of site-specific sampling: other contaminants 
 
Total Petroleum Hydrocarbons (TPH), Polychlorinated Biphenyls (PCBs), organo tin, 
pesticides and Polycyclic Aromatic Hydrocarbons (PAHs) concentrations are, in 
general, low in the sediments and no indications could be found that site contamination 
is significantly impacting the sediment quality of the River Medina (Appendix K, Section  
6.2.31). 
 
The AL1 for TBT of 0.1mg/kg was exceeded only in sample 105(4) which recorded a 
concentration of 0.22 mg/kg, still well below the AL2 of 1mg/kg. 
 
Samples taken during the Oct 08 survey were again analysed for TBT.   The AL1 of 0.1 
mg/kg for TBT was only exceeded in the surface sample at one site, WS10 (0.163 
mg/kg). This concentration is well below the AL2 of 1 mg/kg.  
 

9.3.4.4 Baseline sediment quality of the proposed disposal areas 
 
Sediment quality at the Nab Deposit Ground is monitored by Cefas as part of the UK 
National Monitoring Programme (NMMP).  Prior to the last main channel deepening in 
Southampton Water, a 1993 survey indicated that the sediments at the disposal site 
and surrounding area contained some elevated concentrations of metals, particularly 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 130 R.1518 
 

mercury (Cefas, 1997).  The main orientation of the distribution of detected 
contamination was in the direction of the prevailing peak currents, approximately 
northeast to southwest.  A following survey undertaken in 1994 found that 
concentrations of heavy metals at the site were generally low, with the exception of 
lead, although accumulations were evident in the immediate vicinity of the disposal 
site.  PCB levels were generally below the detection limits over the area.  At this time, 
when the site was still being used as a sewage sludge disposal site, the actual levels 
of any contamination detected were either equivalent to or less than other disposal 
sites of this nature around the UK.  More recently, between 1998 and 2004, the mean 
level of TBT at the Nab was close to the detection limits of 0.001 mg/kg (Cefas, 2005) 
i.e. existing levels of TBT at the Nab Deposit Ground are negligible to low.   
 

9.4 Impact Assessment 
 
The potential for impact to water quality arises primarily from changes to suspended 
sediment.  High concentrations of suspended sediment can reduce the depth of the 
photic zone, cause abrasion in fish gills and/or interfere with feeding mechanisms in 
suspension feeding invertebrates.  Re-suspension of sediment can also lead to the 
redistribution and release of associated contaminants and reductions in the level of 
dissolved oxygen (DO) in the water column. 
 
Potential impact pathways relating to water and sediment quality are: 
 
 Changes to Suspended sediment concentration increases resulting from 

capital/maintenance dredging and construction (Section 9.4.1); 
 Changes to contaminant, DO, nutrient and bacterial levels from dredging and 

disposal operations (Section 9.4.2); 
 Changes to water and sediment quality from disposal operations (Section 

9.4.3);  
 Changes to WQ resulting from grey water/sewage discharge from vessels 

moored at proposed marina or additional recreational traffic associated with 
the marina (Section 9.4.4); and 

 Changes to vessel navigation and an increase in the number of recreational 
vessels using Cowes Harbour have the potential to increase the risks of a 
collision with resultant spillages from fuel/cargo.  The changes to navigational 
risk during the post-development and construction phases are considered in 
Section 12.1 and 12.2 respectively.  Given that the creation of an eastern 
channel dedicated to recreational traffic will reduce the risk of interaction 
between commercial/recreational traffic in the main fairway, there is no 
significant increased risk to collision during the post-development phase.  Any 
minor increased risk of collision during the construction phase can be 
mitigated by appropriate management measures outlined in 12.2.2.  Given that 
the post development scenario is likely to reduce the risk of collision overall, 
any water quality impacts from collision are commensurately reduced.   
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9.4.1 Suspended Sediment Concentration Increases Resulting from Capital/ 
Maintenance Dredging and Construction 

 
9.4.1.1 Nature of the effect 
 

Driving of piles into the seabed will cause disturbance to seabed sediments.  Any 
concentrations of contaminants in the buried sediments could be re-suspended during 
the piling potentially contaminating the water column. However, concentrations of 
heavy metals and other contaminants are generally low in the vicinity of the proposed 
breakwater.  The depositing of the ballast as dredged and rock material onto the 
seabed will generate temporary increases in suspended sediment concentration (SSC) 
but since the material is being placed upon a pre-positioned geotextile layer the 
disturbance to in situ material will be small. 
 
During capital dredging, sediment will be disturbed into the water column creating a 
plume of suspended sediment.  This material may cause temporary localised water 
quality changes with respect to the turbidity/SSC Dredging is proposed to be 
undertaken by back-hoe (which would lead to less sediment being released than other 
methods of dredging), although the technique will need confirmation following the 
geotechnical investigation and appointment of contractor.  Similar effects on a much 
reduced scale will also be experienced during periodic maintenance dredging. 
 
CIRIA (2000) suggests that suspended sediment concentration increases vary 
between 20 and 140ppm for grab dredging operations and Bray et al. (1997) indicated 
that values for backhoe dredging would be similar or slightly lower. 

 
9.4.1.2 Modelling of dredging plume dispersion 
 

In order to predict the effects of the proposed dredging upon suspended sediment 
concentrations, a plume dispersal model was run based upon a likely dredge scenario.  
The modelling report is included as Appendix S to this ES.  The results of the 
modelling that inform the water quality impact assessment are summarised here with 
reference being made to Appendix S where further detail can be found. 
 
To predict the effects of both the channel and marina dredge, which are planned to be 
undertaken sequentially rather than concurrently, two scenarios were run taking into 
consideration differences in the material to be dredged and the simulated release 
locations (Sections 2 and 3 of Appendix S).  The scenarios were run with the proposed 
new breakwater in place. 
 
The model runs extended over a full spring/neap cycle and allowed up to a seven day 
run-on period to assess the rate of dispersion following completion of dredging 
operations.  Analysis was made of predicted sediment plume concentrations at: stages 
through the tide during the last day of release; the end of release, 16 days following 
completion of dredging and the maximum levels throughout simulation.   
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The time series data for selected locations (Figure 9.18) provides the most detailed 
and informative picture of how suspended sediment concentrations are likely to be 
affected by the proposed dredging.  However, the spatial plots at Figures 9.19a and 
9.20a provide an indication of the extent of the plume and the maximum concentrations 
that may be expected at any point throughout the scenarios.   Figures 9.19b and 9.20b 
clearly show how short-lived the plume effects are which disperse within a few tidal 
cycles of dredging having completed. 
 

9.4.1.3 Interpretation of the dispersion model results 
 
Care needs to be taken in interpreting the results of the plume dispersion model which 
will be more effective in plotting the distribution of a dredge plume than the 
concentrations of suspended sediments within the plume.  This is because the 
dispersion is based around the individual particle sizes input to the model.  In reality, 
only a small proportion of the very fine clay-sand material will be in particulate form, the 
greater portion being in consolidated clumps that are likely to drop away from the 
backhoe dredger and deposit rapidly on the seabed.  The effect of material depositing 
in this way can, to some extent, be simulated by the selection of the appropriate fall 
velocity.  However, the effectiveness of the model is limited in this respect and the 
suspended sediment concentrations will be an over-estimation of the suspended 
material in reality.  In effect, this means that the results of the suspended sediment 
modelling represents a worst case scenario in terms of the plume extent/SSC but 
conversely may underestimate the material depositing rapidly to the seabed 
immediately beneath the dredger.  In reality this material will be re-dredged as part of 
the same campaign and will have no direct effect further afield. 
 
Channel Dredge 
 
Figure 9.19a shows the maximum SSC experienced at any point over the 19 day 
modelling scenario. Throughout most of the Outer Harbour, the concentrations from 
the channel dredge do not generally exceed 40 mg/l except close to the release 
position.  At site 4 the SSC resulting directly from dredging is generally between about 
10 and 35 mg/l (see Figure 9.21). As distance increases from the release site, plume 
dispersal reduces the concentrations of suspended sediments.  Thus at site 13, within 
the lee of the proposed breakwater, concentrations are lower ranging between about 5 
and 20mg/l (Figure 9.23).  At most sites, however, it can be seen that concentrations 
reduce rapidly to levels that will be undetectable from background conditions, upon 
cessation of dredging.   The exceptions to this are site 9 (Figure 9.22) where material 
will re-circulate in the lee of the Shrape breakwater and sites 11 and 12 where the 
plume of fine sediments will take time to reach the Upper sections of the estuary, e.g. 
about eight days to reach the area of Island Harbour (Figure 9.23).  Concentrations of 
the plume at these sites of up to 4mg/l above background concentrations for short 
periods of time will be barely detectable above background conditions. 
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Marina Dredge 
 
There is a noticeably different pattern of movement of the sediment plume produced 
during dredging of the marina area, as shown in Figure 9.20a. Under this scenario 
there are much higher SSC levels experienced along the eastern shore with 
concentrations in excess of 200mg/l found approximately 1 hour before high water in 
the lee of the Shrape breakwater and along the adjacent frontage.  In the extreme 
corner of foreshore enclosed by the breakwater, elevations of up to 500mg/l can occur 
for brief periods. The proximity of the dredging activity to the lee of the Shrape 
breakwater makes it subject to the circulatory pattern of tidal currents found in the 
outer harbour. This circulatory pattern carries the sediment into the comparatively low-
energy intertidal zone behind the Shrape Breakwater. 
 
The next highest concentrations are found in the lee of the proposed breakwater at 
around 50mg/l; this is an order of magnitude less than those in the lee of the Shrape 
Breakwater (site 13 on Figure 9.26). 
 
The range of suspended sediment concentrations at sites 10, 11 and 12 are generally 
double what they were for the channel dredge, albeit the values are less than 5mg/l 
(Figure 9.26). 
 
As with dredging of the channel, increased SSC levels due to the marina dredge can 
be higher than background levels. However, these raised levels will rapidly reduce 
after dredging ceases (Figure 9.20b). 

 
9.4.1.4 Compliance with the Shellfish Waters Directive 
 

Under the Shellfish Waters Directive, a discharge affecting shellfish waters must not 
cause the suspended soil content of the waters to exceed by more than 30% the 
content of waters not so affected.  Guidance was sought from the EA to establish the 
temporal and spatial scales over which this assessment should be made.  We have 
been advised to use 75 percentile SSC of a 24 hour monitoring record with calculations 
being made for a full spring/neap cycle.   We have calculated the 75 percentile SSC 
resulting from the dredging using the dredge scenarios for both the marina and the 
channel.  The calculations have been made for an area of 0.81ha surrounding the 
respective release sites, i.e. a little under 1ha.  The background values have been 
taken for the nearest location for which we have continuous monitoring data, i.e. a 
position in the main fairway.  The results are shown in Table 9.10.   
 
Table 9.10 shows that the 30% threshold is exceeded during a neap tide for both the 
channel dredge and marginally for the marina development.  However, the additional 
SSC resulting from the dredge while, in percentage terms, exceeds the threshold is 
sufficiently low a value that it will not present a problem in terms of suspended 
contaminants (see also Section 9.4.2 below).  Furthermore, it is well within the natural 
variation of SSC within the estuary and represents a conservative scenario, i.e. 
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concentrations within 100m of the location of dredging.  Further interpretation of the 
model results shows that as soon as dredging ceases, concentrations reduce to near 
background levels (see Appendix S Figure 8a).   
 
Table 9.10 75 percentile values for field record (background) and modelled 

dredge plume SSC (above background) 
 

75 Percentile (mg/l) Field Record 
(Background) 

Channel Release 
Scenario 

Marina Release 
Scenario 

24 hr during neap 13.8 9.2 4.7 
24 hr during spring 36.3 6.8 6.2 

 
9.4.1.5 Overall significance of the effects of elevated SSC upon water quality 

 
Elevated SSC, resulting from the proposed dredging, may cause very localised short-
term changes to water quality.  To assess the predicted increase to SSC, a realistic 
dredge scenario was conceived based on the known volumes of material to be 
removed.  Using the numerical hydrodynamic and sedimentation models developed for 
the Medina, along with empirical data on material released during back-hoe dredging, 
these dredge scenarios have been modelled to predict the rates of SSC and 
sedimentation that will occur.  The model results predict that for much of the Outer 
harbour the SSC attributable to the dredge can reach about 35mg/l for short periods 
with relatively rapid reversion to background conditions following cessation of dredging.  
Furthermore, inherent limitations with accurately modelling the degree of consolidation 
of dredge material, means that the model predictions represent an over-estimation of 
the effects upon SSC.  The effects of increased SSC may be significant to the degree 
that they release contaminants into the water column (considered in Section 9.4.2) or 
affect marine ecology and the implications of elevated SSC on ecological receptors 
have been considered in Section 10 in this respect.  We have demonstrated that the 
predicted dredging is generally compliant with the Shellfish Waters Directive 30% 
threshold except over very short timescales (24) on neap tide in the immediate vicinity 
of the channel dredge.  Taking these near field averages, it is our assessment that the 
magnitude of SSC over and above background levels is low resulting in only a 
temporary, minor impact upon water quality. 

 
9.4.2 Potential Contamination Resulting from Capital Dredging  
 
9.4.2.1 Heavy metals 

 
Concentrations for release of contaminants into the water column have been 
calculated using a conservative approach.  The maximum concentration of each 
contaminant from the borehole sampling has been used as an input value, as per the 
example below.  Whilst elevated concentrations of heavy metals were present, the 
concentrations of organic contaminants in the sediments and of pathogens was 
generally very low (see Sections 9.4.1.2 and 9.3.3.5). 
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Copper 
Maximum value recorded in sediments = 720mg/kg (720ppm) 
 
Max increase in SSC resulting from capital dredging = 140mg/l (see Section 9.4.1) 
 
Maximum concentration of copper released into water column via dredging plume 
SSC:  
 

= 140 x     720     .  = 0.1008mg/l   = 100.8 g/l 
  1,000,000 
 
While this value is high compared with the background concentration of copper for the 
Medina (Figure 9.5) it does not represent the concentration of contamination entering 
the dissolved phase.   Under normal circumstances, very small concentrations of 
metals enter the dissolved phase, the vast majority remaining adhered to the sediment 
particles.  Partition coefficients are applied to estimate the concentrations entering the 
dissolved phase.  Partition coefficients for a number of the metals, including copper are 
shown in Table 9.11 below.  These are based upon information drawn from the EU 
WFD EQS Data Sheets and from reviews undertaken by WRc in relation to Specified  
Pollutants (Council of the European Union, 2007).  It can be seen that concentrations 
of metals in the dissolved phase are four or five orders of magnitude lower than the 
concentrations shown at the spillway in Table 8.9 and, therefore, will have no 
significant impact upon water quality. 
 
Based upon the partition coefficient for copper of 61,000, the concentration of copper 
entering the dissolved phase is 0.0017 g/l, several orders of magnitude below the 
background concentration of copper for the estuary (Figure 9.5). 

 
Following the method used for copper, values have been similarly calculated for other 
key determinands and are shown in Table 9.11   
 
Table 9.11 Estimated maximum concentrations of metals entering the water 

column and the dissolved phase based upon the dredging 
scenario and generic criteria 

 
 

 

Determinand Max conc. in 
sediments 

(mg/kg)

Total conc. In 
suspension 

( g/l)

Parition 
Coefficient

Conc. entering 
dissolved phase 

( g/l)

Background 
Conc. 95%ile 
( g/l) (Total)

MAC1 

( g/l)
SWD EQS 
Max ( g/l)

DSD 
Annual 

Av.( g/l) 
Cadmium 8 1.12 130,000 8.61538E-06 1 N/A 330 2.5
Chromium 44 6.16 191000 3.22513E-05 3 N/A 1000 15
Copper 720 100.8 61000 0.001652459 16 N/A 10 5
Lead 700 98 882,000 0.000111111 25 N/A 100 25
Mercury 4.4 0.616 100,000 0.00000616 0.2 0.07 1 0.3
Nickel 260 36.4 80,000 0.000455 16.6 N/A 100 30
Zinc 4400 616 4860 0.126748971 18.42 40 10 40 (total)
Arsenic 98 13.72 10,000 0.001372 2.5 N/A 3000 25

Note. 1.  Based upon UKTAG MAC or proposed MAC under WFD.
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To further underpin the assessment the dispersion model outputs in terms of maximum 
SSC for selected time series locations have been used in lieu of the generic 140mg/l 
figure.  The locations are shown in Figure 9.18. 
 
The results are shown in Tables 9.12 - 9.14below. 

 
Table 9.12 Estimated maximum concentrations of metals entering the water 

column during channel dredging operations:  Site 4 
 

 
Site 4 represents the point closest to the model release position for the Channel 
dredge and experiences the highest levels of SSC from dredge material which at 
40mg/l are markedly lower than the generic maximum figure of 140mg/l.  
Concentrations entering the dissolved phase are de minimis. 

 
Table 9.13 Estimated maximum concentrations of metals entering the water 

column during channel dredging operations:  Site 6 
 

 
Site 6 is of significance because this effectively represents the boundary of the plume 
dispersion model about 300m NW of Old Castle Point.  The above table should serve 
to allay any remaining concerns about the potential impact of SSC and release of 
contaminants that could affect the oyster beds in Osborne Bay.  In short, the increase 
to SSC and the concentrations of contaminants released at the edge of the plume 
beyond Old Castle Point will be undetectable from background conditions.  
Concentrations from the marina dredge at site 6 do not exceed 1.5mg/l. 
 

Determinand Max conc. in 
sediments 

(mg/kg)

Total conc. In 
suspension 

( g/l)

Parition 
Coefficient

Conc. entering 
dissolved phase 

( g/l)

Background 
Conc. 95%ile 
( g/l) (total)

MAC1 

( g/l)
SWD EQS 
Max ( g/l) 

(Dissolved)

DSD Annual 
Av.( g/l) 

(Dissolved)
Cadmium 8 0.28 130,000 2.15385E-06 1 N/A 330 2.5
Chromium 44 1.54 191000 8.06283E-06 3 N/A 1000 15
Copper 720 25.2 61000 0.000413115 16 N/A 10 5
Lead 700 24.5 882,000 2.77778E-05 25 N/A 100 25
Mercury 4.4 0.154 100,000 0.00000154 0.2 0.07 1 0.3
Nickel 260 9.1 80,000 0.00011375 16.6 N/A 100 30
Zinc 4400 154 4860 0.031687243 18.42 40 (total) 10 40 (total)
Arsenic 98 3.43 10,000 0.000343 2.5 N/A 3000 25

Note. 1.  Based upon UKTAG MAC or proposed MAC under WFD.

Site 4 (Adj to E. Channel) & Site 7 (Town Quay): Max SSC resulting from dredge = 35mg/l

Determinand Max conc. in 
sediments 

(mg/kg)

Total conc. In 
suspension 

( g/l)

Parition 
Coefficient

Conc. entering 
dissolved phase 

( g/l)

Background 
Conc. 95%ile 
( g/l) (total)

MAC1 

( g/l)
SWD EQS 
Max ( g/l) 

(Dissolved)

DSD Annual 
Av.( g/l) 

(Dissolved)
Cadmium 8 0.024 130,000 1.84615E-07 1 N/A 330 2.5
Chromium 44 0.132 191000 6.91099E-07 3 N/A 1000 15
Copper 720 2.16 61000 3.54098E-05 16 N/A 10 5
Lead 700 2.1 882,000 2.38095E-06 25 N/A 100 25
Mercury 4.4 0.0132 100,000 0.000000132 0.2 0.07 1 0.3
Nickel 260 0.78 80,000 0.00000975 16.6 N/A 100 30
Zinc 4400 13.2 4860 0.002716049 18.42 40 (total) 10 40 (total)
Arsenic 98 0.294 10,000 0.0000294 2.5 N/A 3000 25

Note. 1.  Based upon UKTAG MAC or proposed MAC under WFD.

Site 6 (NE of Old Castle Point): Max SSC resulting from dredge = 3mg/l
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Table 9.14 Estimated maximum concentrations of metals entering the water 

column during marina dredging operations:  Sites 9 and 13 
 

 
Sites 9 and 13 represent the sites of highest SSC resulting from the marina dredge 
operations.  Total concentrations do exceed maximum allowable concentration (MAC) 
for both mercury and zinc but it should be noted that the background concentration for 
mercury also exceeds MAC.  After application of partition coefficients the values of 
contaminants are orders of magnitude below the locally determined EQS under the 
Shellfish Waters Directive (SWD) and the annual EQS set under the Dangerous 
Substance Directive (DSD). 
 
It should be noted that the total concentrations in suspension shown in Tables 9.12-
9.14 are based upon a worst-case scenario for which the assumptions are extremely 
conservative.  In particular, it is highly unlikely that all the sediment disturbed in one 
dredging episode   would be contaminated to the maximum value sampled throughout 
the dredge zones.   
 
Other Contaminants 
 
As stated in Section 9.4.1.3, concentrations of other contaminants, in particular 
organics were on the whole very low.  For completeness, however, we have calculated 
the worst case scenario concentrations based upon the maximum concentrations 
found in the sediments.  The results are shown in Tables 9.15 and 9.16.  Respective 
sample numbers where these spikes occurred are listed in the remarks column.  It will 
be noted that TBT exceeds the MAC for both dredge scenarios and TPT exceeds the 
MAC for the channel dredge only.  As noted above, the worst case scenario is 
extremely conservative.  We consider a more realistic scenario is provided by taking 
the 75 percentile SSC values generated by the model for both the marina dredge and 
the channel dredge as shown in Table 9.10.  The results of this calculation are shown 
in Tables 9.17 and 9.18 respectively.  Applying this scenario, which is still conservative 
(i.e. it assumes all the dredge sediments are contaminated to the maximum 
concentration found during sampling) the values of TBT and TPT are within the 
recommended MAC and EQS values.  

Determinand Max conc. in 
sediments 

(mg/kg)

Total conc. In 
suspension 

( g/l)

Parition 
Coefficient

Conc. entering 
dissolved phase 

( g/l)

Background 
Conc. 95%ile 
( g/l) (total)

MAC1 

( g/l)
SWD EQS 
Max ( g/l) 

(Dissolved)

DSD Annual 
Av.( g/l) 

(Dissolved)
Cadmium 8 1.6 130,000 1.23077E-05 1 N/A 330 2.5
Chromium 44 8.8 191000 4.60733E-05 3 N/A 1000 15
Copper 720 144 61000 0.002360656 16 N/A 10 5
Lead 700 140 882,000 0.00015873 25 N/A 100 25
Mercury 4.4 0.88 100,000 0.0000088 0.2 0.07 1 0.3
Nickel 260 52 80,000 0.00065 16.6 N/A 100 30
Zinc 4400 880 4860 0.181069959 18.42 40 (total) 10 40 (total)
Arsenic 98 19.6 10,000 0.00196 2.5 N/A 3000 25

Note. 1.  Based upon UKTAG MAC or proposed MAC under WFD.

Site 9 (Inside Shrape BW) and Site 13 (inside Propose BW: Max SSC resulting from marina dredge = 200mg/l
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Table 9.15  Worst case - maximum concentration of organic contaminants in 

suspension resulting from the marina dredge  
 
Determinand Max conc. in 

sediments 
(mg/kg)

Total conc. In 
suspension 

( g/l)

Background 
Conc. 95%ile 
( g/l) (Total)

Existing UK 
EQS1 

MAC( g/l)

Proposed 
EQS2 

MAC( g/l)
Tributyl Tin 0.22 0.044 0.002 (1996) 0.002 0.0015
Triphenyl Tin 0.07 0.014 NK NA 0.0008
Total PCB 0.21 0.042 0.001 (1984) NA NA
Total PAH Nil Nil NK NA NA

113(3)

Site 9 (inside Shrape BW) & Site 13 (Inside Proposed BW): Max SSC - marina dredge = 200mg/l

Notes. 1.  Based upon UKTAG MAC.  2.Proposed MAC under WFD (See Tables 9.3 and 9.4) 

Remarks

105(4)
109(2)

 
 
Table 9.16  Worst case - maximum concentration of organic contaminants in 

suspension resulting from the channel dredge 
 
Determinand Max conc. in 

sediments 
(mg/kg)

Total conc. In 
suspension 

( g/l)

Background 
Conc. 95%ile 
( g/l) (Total)

Existing UK 
EQS1 

MAC( g/l)

Proposed 
EQS2 

MAC( g/l)
Tributyl Tin 0.22 0.0088 0.002 (1996) 0.002 0.0015
Triphenyl Tin Nil Nil NK NA 0.0008
Total PCB 4.2 0.168 0.001 (1984) NA NA
Total PAH 0.08 0.0032 NK NA NA

Remarks

105(4)

101(2)

Notes. 1.  Based upon UKTAG MAC.  2.Proposed MAC under WFD (See Tables 9.3 and 9.4) 

Site 4 (Adj to E. Channel) & Site 7 (Town Quay): Max SSC resulting from channel dredge = 40mg/l

B2(1)
 

 
Table 9.17  Maximum concentration of organic contaminants in suspension 

resulting from the marina dredge based upon 75 percentile SSC 
values over a 24 hour period 

 
Determinand Max conc. in 

sediments 
(mg/kg)

Total conc. In 
suspension 

( g/l)

Background 
Conc. 95%ile 
( g/l) (Total)

Existing UK 
EQS1 

MAC( g/l)

Proposed 
EQS2 

MAC( g/l)
Tributyl Tin 0.22 0.001386 0.002 (1996) 0.002 0.0015
Triphenyl Tin 0.07 0.000441 NK NA 0.0008
Total PCB 0.21 0.001323 0.001 (1984) NA NA
Total PAH Nil NA NK NA NA

113(3)

Notes. 1.  Based upon UKTAG MAC.  2.Proposed MAC under WFD (See Tables 9.3 and 9.4) 

Estimated concentration of organic contaminants based upon spring 75%ile SSC of 6.3mg/l Marina Dredge
Remarks

105(4)
109(2)

 
 
Table 9.18  Maximum concentration of organic contaminants in suspension 

resulting from the channel dredge based upon 75 percentile SSC 
values over a 24 hour period 

 
Determinand Max conc. in 

sediments 
(mg/kg)

Total conc. In 
suspension 

( g/l)

Background 
Conc. 95%ile 
( g/l) (Total)

Existing UK 
EQS1 

MAC( g/l)

Proposed 
EQS2 

MAC( g/l)
Tributyl Tin 0.22 0.002024 0.002 (1996) 0.002 0.0015
Triphenyl Tin Nil NA NK NA 0.0008
Total PCB 4.2 0.03864 0.001 (1984) NA NA
Total PAH 0.08 0.000736 NK NA NA

113(3)

Notes. 1.  Based upon UKTAG MAC.  2.Proposed MAC under WFD (See Tables 9.3 and 9.4) 

Estimated concentration of organic contaminants based upon spring 75%ile SSC of 9.2mg/l Channel Dredge
Remarks

105(4)
109(2)
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9.4.2.2 Compliance with WFD objectives 
 

The current chemical status of the Medina transitional water body has been classified 
as good and the Solent coastal water body has been classed as not good (Section 
9.2.1).  The draft South East RBMP has identified the Solent water body as being at 
risk from TBT and probably at risk from point source discharges and Dangerous 
Substances Directive substances. A comprehensive assessment of compliance with 
physico-chemical elements, other pollutants and priority substances requires a level of 
information that is not available from the Environment Agency at present, such as 
water quality monitoring locations and how spatial criteria will be applied.  In addition, 
details of the compliance assessment regime for priority substances are still being 
discussed at European level and finalisation of the draft Directions on Environmental 
Standards and Classification are still outstanding.  
 
Despite the lack of detail necessary for a comprehensive assessment, the relative risk 
that dredging activities may pose to water quality have been evaluated.  Although there 
is a risk of increased water column chemical contaminant concentrations as a result of 
resuspension of sediment, these increases would be variable and limited in space and 
time. While individual samples at specific locations may exceed the absolute value of 
the annual average EQS under the WFD, the duration of such exceedances is unlikely 
to be significant in the context of the annual average EQS.  In addition, the Solent 
water body is already considered to be at less than good chemical status such that any 
changes introduced by dredging activity would not affect the existing chemical status. 
Mitigation proposals are included in the ES (Section 17) to manage water quality 
issues. On this basis, the Cowes development is not considered to pose a significant 
risk to WFD water quality objectives 

 
9.4.2.3 Dissolved oxygen/nutrients 
 

Research has shown that depleted oxygen levels may occur as a result of dredging 
operations, particularly closer to the seabed (ABP Research, 1997).  The extent of 
anydissolved oxygen (DO) depletion is a function of suspended sediment 
concentrations (SSC), sediment type and oxygen condition of sediment.  Where 
sediments have high chemical oxygen demand (COD) then the potential for oxygen 
depletion is greater.  Maximum concentrations of SSC from dredging are predicted to 
be of the order of 200mg/l.  Such concentrations would not be expected to exert a 
significant influence on DO, particularly given the nature of the sediments involved.  
While the Medina is identified as a 'Sensitive Area' at risk from excessive nutrients in 
discharges from sewage treatment works, a programme is in place to reduce this risk 
and EA monitoring data since 1979 shows marked declines in Nitrite-N, 
Orthophosphate and to a lesser extent Nitrate-N. The material to be dredged generally 
comprises fine sands.  Such sediments would not be expected to have a high COD 
either from excessive nutrients or other contaminants.  The effects on nutrient levels 
and DO from the proposed dredging is not considered to be significant. 
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9.4.2.4 Microbiological pathogens 
 
 The MFA recommended the consideration of the potential impact caused by the 

presence of microbiological contaminants within the dredge sediments (Appendix B).  
Cefas subsequently recommended that additional sampling should be undertaken of 
the sediments across the dredge area and that sampling and analysis should include 
microbiological determinands 

 
 Two sub-samples were taken from each core recovered using a window sampler at the 

WS series of sites shown in Figure 7.2. One sample was recovered from the surface of 
the core and a further sample from between 0.2 and 0.5 m below the surface. Samples 
were then tested for Faecal coliforms, Total coliforms and Faecal streptococci. The 
highest value from the top 0.5m of each sediment sample is reported (Table 9.19). 
Microbial pathogens were either absent or detected in very low concentrations at all 
sites, except WS 11 and WS 12, the two positions closest to the Southern Water Storm 
Water Outfall, where higher levels of Faecal streptococci were recorded in the surface 
samples.  

 
Table 9.19  Microbiological results of surface sediment samples collected 

from locations shown in Figure 7.2  
 

Sample 
Location 

Total Coliform Presumptive 
Counts (cfu/g) 

E. Coli 
Presumptive Counts (cfu/g) 

Faecal Streptococci 
Presumptive Counts (cfu/g) 

WS7 0 0 0 
WS8 4 0 0 
WS9 0 0 0 
WS10 4 4 0 
WS11 0 0 43 
WS12 0 0 118 
WS13 0 0 0 
WS14 0 0 0 

 
There is the potential for microbial pathogens associated with sediment to be 
remobilised during dredging operations. The relatively close proximity of potential 
sensitive receptors in terms of oyster beds merited investigation of this potential 
impact. Where microbiological pathogens were detected, concentrations of released 
microbial pathogens in the water column have been estimated by applying the 
maximum concentrations of pathogen recorded within the sample sediments to the 
maximum SSC resulting from capital dredging of 140mg/l, as per the example below 
for the Faecal streptococci at sample site WS12: 
 
Maximum value of Faecal Streptococci recorded in sediments = 118 cfu/g 
 
Max increase in SSC resulting from capital dredging = 140mg/l (see Section 9.4.1) 
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Maximum concentration of Faecal streptococci released into water column via 
dredging plume SSC:  
 

= 140 x  118      = 16.5 cfu/litre   = 1.65 cfu/100 ml 
  1,000 

 
Following the method above, values have been similarly calculated for sites where 
microbial pathogens were detected and shown in Table 9.20 
 
The estimated concentrations of microbial pathogens entering the water column during 
dredging do not take into consideration the effect of dilution or potential bacterial die-off 
which would likely further lower the concentrations of the pathogens in the water 
column. Target water column concentrations of faecal coliforms (broadly equivalent to 
E. coli concentrations) required for compliance with the Shellfish Hygiene Directive are 
300 cfu/100 ml and 1,500 cfu/100 ml in 97% of samples, for class A and class B 
bivalve production areas respectively. The pathogen E. coli was only detected at WS 
10 and, at this SSC, the additional microbial burden to the water column arising from 
dredging is negligable and well below the minimum concentrations of faecal coliforms 
recorded at the Cowes Shellfish Waters and Medina Shellfish Waters monitoring sites 
in 2008 (2 cfu/100ml and 6 cfu/100ml respectively; source: Environment Agency). The 
total concentrations of Faecal streptococci entering the water column are estimated at 
< 2 cfu/100ml, which is within the typical range of diluted values obtained from bathing 
water quality monitoring at East Cowes based upon 2007 data. 

 
Table 9.20  Estimated concentrations of microbial pathogens entering the 

water column based upon the dredging scenario and generic 
criteria 

 
Sample 

Location 
Total Coliforms Concentration 

In Suspension (cfu/100ml) 
E. Coli 

Concentration in Suspension 
(cfu/100ml) 

Faecal Streptococci 
Concentration in Suspension 

(cfu/100ml) 
WS8 0.06 0 0 
WS10 0.06 0.06 0 
WS11 0 0 0.6 
WS12 0 0 1.65 

 
9.4.2.5 Significance of the effects of contaminant release resulting from dredging  

 
Re-suspension of sediment can lead to the redistribution and release of associated 
contaminants and reductions in the level of dissolved oxygen in the water column.  The 
known presence of elevated contaminants in the proposed marina dredge coupled with 
the relatively close proximity of potential sensitive receptors in terms of Oyster beds 
merited detailed investigation of this potential impact.  Assessment has been based 
upon the results of numerical modelling of the plume dispersion and SSC based upon 
a realistic dredge scenario.  Applying maximum concentrations from the dredge 
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sediments to these SSC values the concentration of contaminants released into the 
water column has been estimated.  At the highest SSC (200mg/l) the total 
concentrations of contaminants entering the water column are significantly higher than 
background levels.  However, application of partition coefficients to calculate the 
dissolved concentrations that will be biologically available reduces these 
concentrations to orders of magnitude below the EQS values set locally under the 
Shellfish Waters Directive.  The release of contaminants resulting from dredging is 
therefore assessed as having an insignificant impact upon water quality. 

 
9.4.3 Any WQ and Sediment Quality Effects of Disposal  

 
This impact statement solely considers a scenario of disposal of back hoe material at 
the Nab disposal site.  If beneficial use is to be made of a proportion of the dredged 
material, the potential water/sediment quality implications will need to be assessed as 
and when the details are available.   

 
9.4.3.1 Nature of effect 

 
Disposal of dredge material will have two potential impacts upon water/sediment 
quality: increases to suspended sediment concentrations; and, related to this, the 
possible release into the water column of any contaminants present in the dredge 
material.   
 
Specific dredge disposal modelling has not been undertaken for the Cowes Outer 
Harbour dredge.  However, modelling has been undertaken for the disposal of arisings 
from the proposed ABP capital dredge for Southampton and this allows an assessment 
of the likely effects of dredge disposal operations taking into consideration the known 
differences in characteristics of the materials and disposal operations. 
 
Modelling for the Southampton dredge assessed, among other scenarios, the 
dispersion of very fine sands (90 m) during disposal of material dredged from the area 
of the Dock Head to Fawley widening (ABPmer, 2008). This scenario assumed a 
disposal rate of approximately 2,500m3/day for this grain size fraction, which is roughly 
equivalent to the likely disposal rate for material dredged at Cowes.  However, there 
are differences between the Southampton and Cowes disposal regime. In particular, 
the Southampton scenario assumed that 1,000m3 of 90 m material (50% of a barge 
load with a 2,000m3 capacity) was released approximately every ten hours, while the 
disposal scenario for Cowes is more likely to be 500m3 roughly every five hours. In 
addition, the material grain sizes differ slightly, with material from Cowes being coarser 
(125-250 m) than for the Southampton dredge.  It should also be noted that during the 
Southampton disposal modelling, consolidated dredged material was represented in 
the model by dispersing a fraction of the dredged volume close to the seabed.  The 
amount of consolidation varies directly with the bucket size of the dredger and the 
sediment grain size of the dredged material and so is expected to differ between the 
Cowes and Southampton dredges.  
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The Southampton disposal scenario simulated the dispersion of material over a 21 day 
period, with disposal operations occurring over the first 15 days (i.e. over a spring-neap 
cycle). The total volume of dredged material was thus around 37,500m3.  

 
Whilst acknowledging the significant differences in scale and character of the 
Southampton and Cowes disposal campaigns, modelling for the former can provide 
insight to the likely fate of dredged material from Cowes and the effects upon water 
quality.  The model results for Southampton are specific to a spring/neap tidal cycle 
and the dispersion and water quality effects vary significantly at different states of the 
tide.  For this reason only broad generalisations in relation to the potential effects of the 
Cowes disposal are appropriate. 

 
The numerical dispersion modelling for the disposal of material from the Southampton 
dredge has predicted that after a single day of disposal operations (approximately 
2,500m3 of 90 m material) the sediment will spread approximately 10km NE and 10km 
SW, with peak concentrations of 50mg/l occurring approximately 4km east of the 
disposal ground.   

 
Time series data for a location in the centre of the disposal site indicates that initial 
SSC may average 20mg/l on high tidal ranges and 50mg/l (but with peaks up to 
250mg/l) on neaps.  Once disposal ceases SSC levels begin to fall immediately as the 
material is moved away from the specific location, with background levels occurring 
within about 3 days (on rising spring tides).    
 
From the assessment of the potential contamination resulting from capital dredging in 
Section 9.4.2 it has already been shown that WQ will not be significantly affected by 
the presence of contaminants at SSC of this order. 
 
The Nab disposal ground is a well-flushed, dispersive site that has been used for many 
years as a licenced disposal site for dredged material from Southampton Water and 
the Solent.  To place things in perspective, the material being extracted for the Cowes 
Outer Harbour Project capital dredge equates to about half of an annual maintenance 
dredge campaign for the port of Southampton.   
 

9.4.3.2 Effects on sediment quality at Nab disposal site 
 
During disposal, the low level of contaminants will tend to concentrate initially at the 
deposit ground and in diluted quantities over the areas where material finally settles 
following redistribution by currents and waves, which will potentially be over a wide 
area (circa 920km2).  As most of the contaminated material will be associated with the 
finest material, this will have the most widespread distribution and the greatest dilution. 
The FEPA licence will ensure that the dredged sediments contain acceptable levels of 
contaminants before disposal.  The exposure of changes in chemical quality of 
sediments during disposal of arisings will, therefore, be negligible and the impact 
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considered insignificant in the area of the disposal and the dispersion footprint, with 
respect to sediment quality standards and guidelines. 

 
9.4.3.3 Significance of the effect of disposal of dredge arisings at the Nab disposal 

ground   
 

Allowing for differences in the scale and character of the Cowes disposal, it is possible 
to make a worst case assessment of the effects of the same upon water and sediment 
quality.  It has been shown that SSC resulting from the dredge disposal is unlikely to 
exceed 500mg/l at any point during the disposal.  While some of the finer material will 
migrate along the tidal axis the majority will initially deposit on the seabed close to the 
point of discharge.  The elevated SSC will be short-term with reversion to background 
conditions within a few tidal cycles.  At these concentrations, the contaminants entering 
the dissolved phase are very small. FEPA licence requirements minimize the exposure 
of the site to high levels of contaminants and the highly dispersive nature of the site will 
prevent the accumulation of contaminants in any one area.   It can be concluded that 
the disposal of dredge arisings from the Cowes OH development will have an 
insignificant impact upon water and sediment quality. 

 
9.4.4 Post construction water quality impacts 
 

The new marina (principally the user vessels) will generate domestic waste (grey 
water) and sewage as well as the possibility of contaminants released from 
engines/fuel tanks/cleaning products etc.   For convenience this assessment will be 
broken down into: 
 
 Potential impacts from sewage discharge; 
 Potential impacts from grey water discharge; 
 Potential impacts from other boat-related activities. 

 
Potential impacts from sewage discharge 
 
Potential deterioration to water quality resulting from sewage discharge from 
recreational vessels is a recognized problem - particularly if this is concentrated in 
enclosed marinas.   Nutrients are a particular concern with raw sewage typically 
containing both nitrogen (N 1.5 - 4% total solids) and phosphorous (0.8 - 2.8% total 
solids) which will increase the nutrient load of receiving waters potentially contributing 
to eutrophication.  Microbiological bacteria, principally, total coliforms, Intestinal 
enterococci and Escherichia coli  (E.Coli) represent a risk to human health if they enter 
via the food chain - hence the requirement for monitoring of bathing waters and 
shellfish waters.  One study for the Baltic Sea has estimated the loading of nitrogen 
and phosphorus from pleasure craft, in comparison with other sources of pollution at 
0.017% and 0.05% respectively (Geertz-Hansen, 2002).  The significance of the effect, 
however, is greater than the percentages may suggest because discharges tend to be 
concentrated in discrete time periods over discrete periods.    
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In light of the flushing effect in the outer estuary, the impact upon water quality within 
the marina and harbour area is not deemed be significant. Any potential for change will 
be reduced further with the provision of a holding tank pumpout facility. It is the duty of 
the skipper to ensure they comply with the Harbour byelaws and the relevant MARPOL 
legislation,.  It is incumbent upon the marina operator to introduce a regulation that 
prohibits the discharge of sewage whilst moored at the marina but, over and above 
this, the marina operator will do all they can to ensure the impacts are minimized by 
ensuring facilities are made easily available for those who wish to use them, like a 
sewage pumpout, and will communicate the availability of the facilities and the 
requirements of the Harbour Byelaws as widely as possible. 
 
Grey water discharges 
 
Of the constituents in grey water, phosphorus is acknowledged to be one of the 
principal concerns, being present in detergents and other cleaning chemicals.  Little 
data appears to exist on the volume and impact of grey water discharges from 
recreational vessels (ABPmer, 2006).  LeBreton (2002) published a study which 
examined discharges from power boats in Ontario where, on average, 21.7 litres per 
person per day of grey water was discharged, with the mean phosphorus, total solids 
and suspended solids levels being similar to or slightly above that found in water from 
urban water treatment facilities, although no data on the type of boat or source of grey 
water (e.g. sink, showers etc) was provided. One study indicates that domestic grey 
water accounts for 11% of total phosphate input in European surface waters, with the 
remainder comprised of 7% from industry, 10% from natural bed-rock erosion, 23% 
coming from human wastes in sewage and 49% from agriculture However, it was 
concluded that due to the low volume of discharges from recreational boats, the actual 
impact on the environment was small (ABPmer, 2006).   
 
Untreated grey water typically can have a phosphorus concentration of 10-15mg/l.  
Based upon occupancy of 2 persons and a per capita discharge of 21.7 l/day the 
maximum concentration entering the Medina via grey water discharge would be 
651mg/vessel/day.  The total capacity of the Marina is 300 vessels.  Thus in a worst 
case scenario, grey water discharge could contribute ~0.2kg phosphorus/day to the 
load in the Outer estuary.  If this were to be retained within the marina water body itself 
this would represent an addition 0.0014mg/l in a given day.  Given flushing capacity of 
the Outer estuary, this is considered to have an insignificant impact upon the existing 
WQ within the estuary.  Only 1 sample for phosphorus was available from the EA Folly 
Inn WQ dataset, which showed a concentration of 0.028mg/l in July 1983.   
 
Potential impacts from other boat-related activities 
 
Other boat-related activities that could result in significant impacts upon WQ include: 
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 Hull wash-down facilities; 
 A boatyard where repairs/painting/antifouling work is undertaken; and  
 A re-fuelling station. 

 
Since the present plans do not currently incorporate any of the above, no significant 
impacts are envisaged. 

 
9.4.4.1 Impact Statement: the effects of the marina, once operational, upon on water 

quality 
 
Research shows that operational marinas have been associated with elevated levels of 
nutrients from sewage and grey water discharge and with other contaminants relating 
to repair and maintenance work at integral boatyards.  A holding tank pumpout facility 
isto be installed as an integral part of the newmarina that will minimise any potential 
increase of nutrients from sewage.  The total phosphorous load estimated from grey 
water discharge, based upon maximum occupancy is estimated to 0.2kg/day, which 
after mixing represents an order of magnitude lower than background phosphorus 
concentration for the estuary. Maintenance/repair facilities do not form part of the 
scheme discounting a further source of potential WQ contamination. These 
conclusions in conjunction with the best practice that will be observed by the marina 
will ensure that the water quality impacts during the operational phase will be 
insignificant. 
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10. Nature Conservation and Aquatic Ecology 
 
10.1 Introduction 

 
The Medina estuary has particular significance within the Isle of Wight, providing 
access to Cowes/East Cowes and it is also an important navigational conduit to 
Newport.  Supplementary planning guidance exists specifically to optimise its 
multifunctional resources in terms of tourism and attraction of new business (Section 
5.3). These opportunities have to be balanced against the important natural resources 
of the estuary which supports a diverse and complex mosaic of habitats which are of 
value in themselves, while supporting a wide range of species.  A number of these 
habitats form part of the Solent European Marine Site and are subject to protection 
under the Habitats and Birds Directives.  The baseline describes the nature 
conservation status (Section 10.2), habitats (Section 10.3) and species (Section 10.4) 
that form the backdrop for the assessment of ecological impacts of the proposed 
development in Section 10.5.   
 
This Section considers both the direct impact upon ecology and nature conservation 
features in the proposed areas of dredging and construction, together with the indirect 
effects resulting from changes to physical processes attendant with the scheme.  For a 
discussion on direct and indirect impacts see Section 6.2.3.  It also explores the direct 
and indirect effects associated with the disposal of dredged arisings.   
 
Historical accounts of the ecology of the estuary are provided by Withers (1979) who 
undertook further analysis of a survey by Tubbs (1975). More recent reviews include: 
Riley & Cox (1996), Ball et al. (2000), Geodata (2003) and ABPmer (2005) and 
ABPmer (2006). 

 
10.2 Nature Conservation Status  
 
10.2.1 Introduction 
 

The Medina estuary is an important resource for wildlife and much of its subtidal and 
intertidal areas are protected under national and international nature conservation 
legislation.  Designated areas within the estuary (Figure 10.1) include: 
 
 A component part of the Solent and Southampton Water Special Protection 

Area (SPA) designated under the EC Birds Directive (79/409/EEC); 
 A component part of the Solent Maritime Special Area of Conservation (SAC) 

designated under the EC Habitats Directive (92/43/EEC); 
 A component part of the Solent and Southampton Water Ramsar Site 

designated under the Ramsar Convention; 
 The Medina Estuary Site of Special Scientific Interest (SSSI) designated under 

the Wildlife & Countryside Act 1981; 
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 Dodnor Creek & Dicksons Copse Local Nature Reserve; and 
 Shrape Muds Site of Importance for Nature Conservation.  

 
The boundaries of the principal designated sites are presented in Figure 10.1.   
 
SACs and SPAs are defined as European Sites in the Conservation (Natural 
Habitats &c.) Regulations 1994.  Where the European Site lies below highest 
astronomical tide i.e. land covered (continuously or intermittently) by tidal waters, or 
any part of the sea, in or adjacent to Great Britain, up to the seaward limit of territorial 
waters, it is described as a European Marine Site.  The designated areas described 
above therefore form part of the Solent European Marine Site.  The information relating 
to the AA of the effect of the Cowes Outer Harbour Project upon the integrity of the 
Solent European Marine Site has been collated in Appendix C. 
 

10.2.2 Special Area of Conservation 
 
The Medina estuary forms part of the Solent Maritime SAC, although not all of the 
features for which the site has been designated are found within the estuary.  The 
overall size of the SAC is 11,325ha of which the Medina estuary comprises 212.7ha, 
i.e. less than 0.04%. The site is designated under the EC Habitats Directive 
(92/43/EEC). 
 
The Annex I habitats that were a primary reason for selection of the Solent Maritime 
SAC are listed below: 
 
 Estuaries; 
 Spartina swards; and 
 Atlantic salt meadows. 

 
Annex I habitats present as a qualifying feature, but not being a primary reason for 
selection of the site include: 
 
 Sandflats which are slightly covered by sea water all the time; 
 Mudflats and sandflats not covered by seawater at low tide; 
 Coastal lagoons; 
 Annual vegetation of drift lines; 
 Perennial vegetation of stony banks; 
 Salicornia and other annuals colonising mud and sand; and 
 Shifting dunes along the shoreline with Ammophila arenaria. 

 
There are no Annex II species listed as being a primary reason for selection of the site, 
although the Desmoulins whorl snail (Vertigo moulinsiana) is listed as a qualifying 
feature.  This species is not aquatic and is primarily restricted to calcareous wetlands, 
usually bordering lakes or rivers, or in fens. 
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A total of seven out of the ten qualifying Annex I habitats that have been identified for 
the Solent Maritime SAC have been identified on the Medina.  These habitats, 
including the associated subfeatures, are listed below: 
 
 Estuaries; 

- Saltmarsh communities, intertidal mudflats and sandflat communities, 
intertidal mixed sediment communities and subtidal sediment 
communities. 

 Spartina swards; 
- Small cordgrass communities, smooth cordgrass (Spartina alterniflora) 

communities and Townsend�’s cordgrass (Spartina x townsendii) 
communities. 

 Atlantic salt meadows; 
- Low marsh communities, mid marsh communities, upper marsh 

communities and transitional high marsh communities. 
 Sandflats which are slightly covered by sea water all the time; 

- Subtidal gravely sand and sand, subtidal muddy sand and subtidal 
seagrass Zostera marina beds. 

 Mudflats and sandflats not covered by seawater at low tide; 
- Intertidal mud communities, intertidal sand communities, intertidal 

mixed sediment communities. 
 Annual vegetation of drift lines;  and 
 Salicornia and other annuals colonising mud and sand; 

- Annual Salicornia saltmarsh communities and Sueda maritime 
saltmarsh communities. 

 
10.2.3 Special Protection Area 

 
Parts of the inner and upper estuary of the Medina are a component part of the Solent 
and Southampton Water SPA (Figure 10.1).  The Solent and Southampton Water SPA 
qualifies under Article 4.1 of the Directive (79/409/EEC) by supporting populations of 
European importance of the following species listed in Annex I of the Directive: 
 
 Common tern Sterna hirundo, little tern Sterna albifrons, Mediterranean gull 

Larus melanocephalus, roseate tern Sterna dougallii and sandwich tern Sterna 
sandvicensis,  

 
The site qualifies under Article 4.2 of the Directive (79/409/EEC) by supporting 
populations of European importance of the following migratory species: 
 
 Black-tailed godwit Limosa limosa islandica, dark-bellied Brent goose Branta 

bernicla bernicla, ringed plover Charadrius hiaticula and teal Anas crecca. 
 
The area also qualifies under Article 4.2 of the Directive (79/409/EEC) by regularly 
supporting at least 20,000 waterfowl of the following species over winter: Gadwall Anas 
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strepera, teal Anas crecca, ringed plover Charadrius hiaticula, black-tailed godwit 
Limosa limosa islandica, little grebe Tachybaptus ruficollis, great crested grebe 
Podiceps cristatus, cormorant Phalacrocorax carbo, dark-bellied Brent goose Branta 
bernicla bernicla, wigeon Anas penelope, redshank Tringa totanus, pintail Anas acuta, 
shoveler Anas clypeata, red-breasted merganser Mergus serrator, grey plover Pluvialis 
squatarola, lapwing Vanellus vanellus, dunlin Calidris alpina alpina, curlew Numenius 
arquata and shelduck Tadorna tadorna. 
 
The subfeatures that support the qualifying species of the SPA are sand dune and 
shingle, saltmarsh, intertidal mud and sandflats, shallow coastal waters, boulder and 
cobble shores, saltmarsh and mixed sediment shore (English Nature, 2001). 
 
The Medina estuary does not support all of the interest features and subfeatures 
identified within the Solent and Southampton Water SPA.  It does, however, contribute 
to the overall status of the SPA as it is part of the internationally important wetland, 
which supports over 20,000 waterfowl in winter.  Annex I species that the estuary is 
known to support are listed within the Medina estuary SSSI designation and include 
dunlin Calidris alpina, redshank Tringa totanus, curlew Numenius arquata, black tailed 
godwit Limosa limosa, dark bellied Brent geese Branta bernicla, shelduck Tadorna 
tadorna, wigeon Anas penelope and teal A. crecca.   
 

10.2.4 Ramsar Site 
 
Parts of the inner and upper estuary of the Medina form part of the Solent and 
Southampton Water Ramsar site (Figure 10.1).  Under the 1972 Ramsar Convention 
on Wetlands of International Importance, it is a requirement of signatory states to 
protect wetland sites of international importance, including those that are important 
waterfowl habitats.   
 
The qualifying features of the Solent and Southampton Water Ramsar site and their 
associated subfeatures are listed below (English Nature, 2001): 
 
 Criterion 1a, Internationally important wetland characteristic of the Atlantic 

Biogeographical region: 
- Estuaries, saline lagoons, saltmarsh and intertidal reefs; 

 Criterion 2a, Wetland hosting an assemblage of rare, vulnerable or 
endangered species:  
- Saline lagoons, saltmarsh and cordgrass swards; 

 Criterion 3a, Wetland regularly supporting 20,000 waterfowl species:  
- Intertidal mudflats and sandflats, boulder and cobble shores, 

saltmarsh and mixed sediment shores; and 
 Criterion 3c, Wetland regularly supporting 1% or more of the individuals in a 

population of waterfowl species: 
- Saltmarshes, sand and shingle, shallow coastal waters, intertidal 

mudflats and sandflats, boulder and cobble shores and mixed 
sediment shores. 
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The Medina estuary does not support all of the interest features and subfeatures 
identified within the Solent and Southampton Water Ramsar site.  It does, however, 
contribute to the overall status of the designated site.   
 

10.2.5 Site of Special Scientific Interest 
 
The Medina estuary SSSI comprises a relatively narrow tidal channel, 4.5km long, 
flanked by intertidal mudflats and saltmarsh in close association with a variety of 
brackish, freshwater and terrestrial habitats (Figure 10.1).  The Medina estuary SSSI is 
100.5ha in size and covers the mid to inner reaches of the estuarine system.  It is an 
important part of the Solent estuaries system, with internationally important over-
wintering migratory populations of wildfowl and wading birds and important breeding 
populations of waders, gulls and terns.   
 

10.2.6 Local Nature Reserve 
 
Dodnor Creek and Dicksons Copse has been designated as a Local Nature Reserve 
(LNR) supporting reed beds, willow and alder carr, ancient woodland and species such 
as mute swan, bryophytes, moths and pedunculate oak.   
 

10.2.7 Site of Importance for Nature Conservation  
 
The Shrape Muds is the only marine related Site of Importance for Nature 
Conservation (SINC) located within the Medina estuary.  The Council policy for these 
features is that wherever possible, they are to be protected during development, but 
where this proves impractical, replacement planting will normally be required.  
Replacements should be of appropriate size and species for the location.   
 

10.2.8 Biodiversity Action Plan 
 
The UK Government and devolved administrations have adopted the 
recommendations of experts and published the UK list of priority species and habitats. 
The new UK BAP list is an important reference source, bringing all the scientific 
information on UK BAP species and habitats together in one place. 
 
The Isle of Wight Biodiversity Action Plan Steering Group published an audit and 
assessment of Biodiversity on the Island in July 2000.  The relevant priority habitats for 
which action plans have been produced are listed below, although not all of these are 
present on the Medina estuary: 
 
 Coastal and floodplain grazing marsh;  
 Coastal saltmarsh; 
 Coastal sand dunes; 
 Maritime cliff and slopes;  
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 Mudflats; 
 Saline lagoons; and 
 Seagrass beds. 

 
Of these, only mudflats, saltmarsh and saline lagoons are designated on the Medina2 
(Figure 10.2).  No action plans have been produced for relevant priority species on the 
Isle of Wight. There is, however, a list of species identified within the audit and 
assessment of the Isle of Wight�’s biodiversity, which may be present on the Medina 
estuary (Isle of Wight Council, 2000).  Species from this list that are known to occur on 
the Medina include the native oyster Ostrea edulis (a BAP priority species), lagoon 
cockle Cerastoderma glaucum (of local conservation concern) and the red algae 
Gracilaria bursa-pastoris (of local conservation concern). 

 
10.3 Habitats 
 

There are a number of intertidal and subtidal habitats identified within the Medina 
estuary including: 
 
 Seagrass beds; 
 Saltmarsh (including Spartina, Salicornia and Atlantic Saltmeadows); 
 Hard structures; 
 Mudflats and sandflats; and 
 Sand, gravel and mixed sediment shores. 

 
The available data are typically generalised accounts of species and habitat 
distribution derived from the Solent region as a whole.  The most comprehensive 
reviews are presented in Tubbs (1975); Riley & Cox (1996); Ball et al (2000); Geodata 
(2003) and ABPmer (2005).  The available data sets only provide a broad indication of 
the types and locations of habitats that are present on the estuary, which have been 
summarised and mapped by Geodata (2003).  In 2006 Emu Ltd. undertook an 
ecological survey of the subtidal sediments of the Solent Maritime SAC. The remit of 
the survey was to produce data and maps characterising the overall subtidal seabed 
surface topography, surface sediment composition and the main subtidal biotopes 
which fall within the SAC using rapid field assessment techniques (Emu Ltd. 2007).   
This data has been used in conjunction with the earlier survey data to characterise the 
subtidal within the area of potential impact.  A summary of the information gathered for 
each habitat type listed above is presented in the subsections that follow.  An 
associated habitat distribution/biotope map can be found at Figure 10.3. No saline 
lagoons have been recorded within the Medina (Colin Pope, pers. Comm.) 
 

                                                      
2  The presence of a saline lagoon appears on the GIS data supplied by Natural England but the IOW 

Council Ecologist, Colin Pope, has confirmed that the feature does not constitute a saline lagoon.  See 
Section 10.3.  The fact that seagrass was not designated may be attributable to the fact that detailed 
survey data for Cowes eelgrass was not available until 2004. 
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10.3.1 Seagrass Beds 
 
Seagrasses grow in shallow coastal areas often forming dense meadows creating a 
productive and diverse habitat that provides shelter and food for a wide variety of other 
species. They also provide food for wildfowl and shelter during the juvenile stages of a 
number of commercially important fish such as flatfish (Davison & Hughes, 1998; 
Browning, 2002.). The soft sediment infauna of seagrass beds may include 
echinoderms, bivalves, amphipods and polychaete worms. The shelter provided by 
seagrass can also be important for cephalopod species and is known locally to be 
important for cuttlefish (see Section 11.4) and adult fish such as pollack, two-spotted 
goby and various wrasse. Two species of pipefish, Entelurus aequoraeus and 
Syngnathus typhie are particularly associated with seagrass beds as is the red algae 
Polysiphonia harveyi which has only recently been recorded from the British Isles 
(www.ukbap.org.uk). Three species of seagrass of the genus Zostera occur in the UK : 
Z marina, Z. noltii and Z. angustifolia (Davison & Hughes, 1998). Both Z marina and Z 
noltii are known to be present in the outer harbour. 
 
Zostera marina is strictly protected under the Berne Convention (www.marlin.ac.uk). 
Seagrass beds are also a Biodiversity Action Plan (BAP) priority habitat (Solent Coast 
Habitat Action Plan, 2004.) and OSPAR threatened habitat (OSPAR, 2003). Z. marina 
is a BAP Species of National Conservation Concern. Although seagrass beds are not 
listed as an Annex I habitat under the European Community (EC) Habitats Directive, 
they are a recognized component of several of these habitats, namely �‘Lagoons�’, 
�‘Estuaries�’, �‘Large shallow inlets and bays�’, �‘Intertidal mud and sandflats�’ and 
�‘Sandbanks covered by sea water at all times�’. It is also listed as a �‘scarce�’ nationally 
important marine feature (Lieberknecht, 2003). 
 
The presence of seagrass in the Medina estuary has been documented in a number of 
studies (e.g. Tubbs, 1975; Nature Conservation Topic Report, 1996; Isle of Wight 
Council, 2000) but until recently the distribution has not been accurately mapped. A 
survey of the seagrass bed on the Shrape mudflat, outside of the breakwater, was 
undertaken by ABPmer on behalf of South East of England Development Agency 
(SEEDA) in October 2004 to better define their coverage (Appendix U).  The initial 
approach used a towed video sledge, an overview of which is presented below.  
Examples of where this technique has been successfully applied can be found in 
Collins, 1999, 2000 and 2002. The area surveyed was a polygon extending north and 
east from the seaward end of the Shrape breakwater covering approximately 0.5km2.   

 
Four categories of seagrass density/cover were noted: 
 
0   None; 
1   Possible (which subsequent diving revealed to be other elongate species such 

as Enteromorpha, and Griffithsia spp.); 
2   Definite, low density; and 
3   Definite, high density. 
 

http://www.ukbap.org.uk/
http://www.marlin.ac.uk/
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The extent can be found plotted in Figure 2 of Appendix U.   As reported in Section 
10.5.6, in the course of re-surveying the seagrass in 2008, geo-referencing errors were 
identified with the plotting of the 2004 data.  Taking these errors into account, there is a 
high correspondence between the 2004 and 2008 data (see Section 10.5.6 and 
Figure 10.9). 
 
The highest density of seagrass was recorded closest to the shore, with the relative 
abundance decreasing at greater water depths. Seagrass was found in approximately 
half of the survey area, principally, the southern part of the area, with a near equal, 
split between areas of high density (central south) and low density (south eastern and 
south western parts).   
 
A further survey of the seagrass was undertaken in summer 2008 to update the 
baseline information from 2001.  Further details are provided at Section 10.5.6 and 
Appendix X.  
 

10.3.2 Saltmarsh 
 
Coastal saltmarsh may be defined as areas, vegetated by herbs, grasses or low 
shrubs, bordering saline water bodies (Adam, 1990).  Saltmarsh forms in low energy or 
sheltered environments with shallow water, such as estuaries, behind spits and barrier 
islands and in protected bays where there is a supply of suspended sediment that can 
accrete.  Typically saltmarsh occurs between mean high water neaps and high water 
spring tides (Burd, 1995).  Within a saltmarsh habitat complex, halophytic (i.e. plant 
species tolerant of saline conditions) plant species and communities display a 
transition, from marine to terrestrial habitat.  Each species has a different tolerance to 
tidal flooding and, therefore, a different, although often overlapping, vertical range.  
Different communities are, therefore, apparent at different tidal elevations (e.g. Gray et 
al, 1995).   
 
These relationships between tidal levels and intertidal habitats are shown in Table 
10.1.  Saltmarsh plants are essentially halophytes, most of which can grow well in non-
saline soils but show poor competitive ability with terrestrial and brackish marsh plants 
(Boorman, 2003).  Within a saltmarsh habitat complex, a highly specialised halophytic 
flora, which thrive in, or at least tolerate, high salt concentrations, display a complete 
transition from marine to terrestrial habitat.   

 
Table 10.1 Anticipated habitat development at different tidal levels  

 
Mudflat 
Pioneer marsh 
Low marsh 
Upper marsh 
Transitional marsh 

MLWS up to MHWN tides  
Centred around MHWN 
Centred around mean high water (MHW) 
MHW to MHWS tides  
From above MHWS to the level of the HAT 

(Source: Nottage and Robertson, 2005) 
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There are contrasting reports of the total area of saltmarsh on the Medina, estimates 
range from 3ha (Solent Forum, 2001) to 9.7ha (Tubbs; 1975).  The discrepancies have 
previously been attributed to differences in data collection and recording techniques, 
rather than a change in abundance.  The overall abundance is, therefore, assumed to 
be in the region of 9.6ha (Geodata, 2003), with fragments distributed along both sides 
of the estuary.  This is also consistent with the area of saltmarsh derived from the 
ordnance survey distribution maps which is 9.7ha.  The most complete records of 
saltmarsh distribution and composition for the Medina can be found in (Tubbs, 1975; 
Fojt, 1985; Burd, 1989; Nature Conservation Topic Report, 1996; Riley & Cox, 1996; 
Isle of Wight Council, 2000; Medina Estuary Management Plan, 2000; ABPmer, 2005).   
 
The most extensive development of saltmarsh is at Werrar (Figure 7.6) where a variety 
of low-mid marsh communities have developed (Fojt, 1985; Burd, 1989).  The 
remainder of the Medina estuary saltmarsh, approximately 25% total, occurs as 
isolated units of mainly Puccinellia with some patches of Spartina.  In October 2004 a 
quantitative Phase 1 assessment and baseline description of the vegetation on two 
important areas of saltmarsh at Werrar and Medham were undertaken (ABPmer, 
2005).  Quadrats were sampled at five tidal heights and a National Vegetation 
Classification (NVC) community assessment was determined for each height after 
Rodwell (1983).  The NVC communities observed at these locations are presented in 
Figures 10.4 and 10.5 respectively and described in Table 10.2.   
 
At Medham there is a shingle bank at the front edge of the marsh, which supports a 
diverse range of annual and ruderal species including Atriplex prostrata and the sea 
mayweed Matricaria maritima.  The main areas of marsh are most similar to the SM13 
Puccinellietum maritimae saltmarsh, sub-community Limonium vulgare-Armeria 
maritima (Rodwell, 1983).  Additional species recorded in this area are the glasswort 
Salicorina europea and common cord grass Spartina anglica (SM6).  Areas of golden 
samphire (Inula crithmoides SM26 community), marsh mallow Althaea officinalis and 
sea rush Juncus maritimus were observed growing in more elevated regions of the 
marsh.  Higher grassy areas immediately north of the main saltmarsh consisted of sea 
couch grass Elytrigia atherica with clumps of sedges Carex sp.  An additional species 
of note was the flowering centaury Centaurium sp. believed to be the extremely scarce 
slender centaury Centaurium tenuiflorum that has previously been found in this vicinity, 
though now considered extinct on the Island (Pope et al, 2003). 
 
At Werrar a wide creek bisects the marsh.  The outer island is dominated by sea 
purslane, Atriplex portulicoides (SM14), and Spartina anglica (SM6).  Additional 
species that were relatively common at the site include the red alga Bostrychia 
portulicoides, sea aster Aster tripolium and, in elevated areas to the south of the main 
marshes, there were extensive areas of sea couch grass Elytrigia atherica.  The 
marshes on the landward side of the creek have an assemblage dominated by 
Spartina anglica, Suaeda maritima, common saltmarsh grass Puccinellia maritima, and 
Salicornia europea agg. with frequent patches of  sea lavender Limonium vulgare and 
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perennial glasswort Salicornia perennis (similar to SM10).  In elevated areas to the 
south of the main marshes there are extensive areas of sea couch grass Elytrigia 
atherica (Elymus pycnathus SM24 assemblage Rodwell, 1983).  The results of the 
recent survey are consistent with previous qualitative surveys of these marsh areas 
(Riley & Cox, 1996). 
 
Table 10.2 Key to National Vegetation Communities  
 

NVC Code NVC Type 
SM6 Spartina anglica saltmarsh 
SM10 Transitional low-marsh vegetation 
SM13 Puccinellia maritima salt marsh assemblage 
SM14 Atriplex portulacoides saltmarsh 
SM24 Elymus pycnanthus saltmarsh 
SM26 Inula crithmoides on saltmarshes 

(Source: ABPmer, 2005) 
10.3.3 Cliffs/Hard Structures 

 
There are no natural cliffs in the vicinity of the Medina estuary; the principal surfaces to 
which plants and animals can attach themselves are manmade structures such as 
piers and flood defences.  There are, however, areas of boulders and loose rocks to 
which organisms can attach.   
 

10.3.4 Sediment Shores 
 
The intertidal mudflats of the Medina comprise fine silt and organic matter, gravel and 
old shells with much of the shoreline marked by a strandline of angular flint gravel 
(Tubbs, 1975).  The proportion of mud increases from high to low water, with the mud 
on the western bank tending to be softer and deeper than on the eastern side.  The 
area of intertidal mudflat within the estuary has previously been estimated at 66ha 
(Tubbs, 1975).  In contrast the area derived from English Nature's prototype G.I.S. 
inventory of the Biodiversity Action Plan Mudflats between mean low water and mean 
high water is approximately 79ha. (www.natural-england.org.uk) 
 
Within the Medina estuary there is a small area of vegetated shingle located opposite 
Kingston Mudflats (nr Medham- SZ5093) on the west bank of the estuary and small 
areas occur below the Island Harbour shore on the eastern shore (Colin Pope, pers. 
comm.; Geodata, 2003) (Figure 10.3). Characteristic species recorded in this habitat 
are the sea rocket Cakile maritima, spear-leaved orache Atriplex prostrata, grass-
leaved orache Atriplex littoralis and sea beet Beta vulgaris maritime (Geodata, 2003). 
 

10.3.5 Subtidal Habitats 
 
Historically, the characteristics of the subtidal environment have not been well 
documented; biotope information that is available is presented in Section 10.4.1.3.   

 

http://www.natural-england.org.uk/
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10.4 Species 
 
10.4.1 Benthic Invertebrates 

 
Various surveys and analyses of the benthic fauna have been carried out by Tubbs 
(1975), Withers (1979), Portsmouth Polytechnic (1992), Herbert (1994), Ball et al. 
(2000), Herbert et al. (2000), Capita Symonds (2005) and Titan (2005).  These 
datasets have been further analysed by ABPmer and the results reported in an 
Ecological Review of the Medina Estuary Report No. R.1196 (Appendix V) and Medina 
Estuary:  Review of Intertidal and Subtidal Benthic Communities Report No. R.1269 
(Appendix W) and should be referred to for a more comprehensive account of the 
marine benthos occurring within the Medina estuary. The broad trends found in the 
estuary (with the emphasis on the inner and outer estuary) are summarised below. 
 

10.4.1.1 Subtidal species 
 
In February and March 2005, Titan Environmental Surveys Ltd (TES) carried out a 
series of surveys along the length of the Medina estuary including the collection of 
intertidal and subtidal soft sediment samples (Figure 3 of Appendix W).  ABPmer 
undertook further interpretation of the biological data from Titan�’s survey in October 
2006. The results of the surveys undertaken by Titan (2005) provide a good description 
of the spatial changes that occur to benthic communities along the length of the 
Medina estuary.  Typically the maritime invertebrate assemblage of the estuary is 
associated with near fully saline conditions, although the upper estuary between 
Newport Harbour and the Folly is more influenced by freshwater discharge. 
 
The upper estuary sites were dominated by the mud-snail, Hydrobia ulvae and 
oligochaete species (Tubificoides benedii, and Tubificoides. pseudogaster). The inner 
and outer estuary were mainly characterised by the polychaetes Aphelochaeta marioni 
and Chaetozone gibber or Cauleriella indet. but these species and others that were 
more common upstream (including T. benedii and Hydrobia. ulvae) have reduced 
abundances compared with the upstream sites.  However, a range of other species 
show slight increases in abundance (such as Cirriformia tentaculata (typical found in 
rich mud under stones and in muddy sand) Melinna palmata, the amphipod, Maera 
grossimana, and the slipper limpet Crepidula fornicata) as the average salinity levels 
increase.  These species are typical of mixed mud/gravel habitats that are prevalent in 
the subtidal and shallow intertidal areas covered by this assemblage group.   
 
Within the outer harbour towards the mouth of the estuary there is a clear shift from the 
primarily polychaete-dominated communities of the main estuary to bivalve-dominated 
assemblages.  This is a typical characteristic for estuarine environments and occurs 
here (as in other estuaries) because of a shift to a sandier substratum (Little, 2000). 
The bivalve Nucula nitidosa dominates the communities in this area with the amphipod 
Ampelisca brevicornis and the polychaetes Scoloplos armiger and Nepthys hombergii 
which are typical of sandier outer estuary habitats also common.  
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Other studies 
 
In 1979, Withers collected sledge samples from three subtidal stations within the 
Medina estuary.  A number of epibenthic species, including the sponges Hymeniacidon 
perleve and Haliclona sp., were common.  Additional species recorded were the long 
clawed porcelain crab Pisidia longicornis, the common prawn Palaemon serratus and 
the hermit crab Pagurus bernhardus.   
 
Roberts (2002) also documented the epibenthic invertebrate species caught during a 
series of beam trawl surveys from four locations throughout the estuary.  Species 
found were common marine and estuarine shallow water species, and included the 
barnacle Elminius modestus, the ubiquitous American slipper limpet Crepidula 
fornicata, the sea squirt Styela clava and the native oyster Ostrea edulis.  The lagoon 
cockle Cerastoderma glaucum identified within the study is listed as being of local 
conservation concern in the Isle of Wight BAP audit and assessment (Isle of Wight 
Council, 2000).  
 
 More recently a study undertaken for the proposed Medina Yachting Village (Capita 
Symonds, 2005) included four subtidal stations. Common species included the 
polychaete Aphelochaeta marioni, and the oligocheates Tubificoides benedii and 
Tubificoides. swirencoides.  The biomass was heavily dominated by the slipper limpet 
Crepidula fornicata, with other biomass dominant species including the barnacle 
Balanus balanoides, the gastropod Hinia reticulata, the ascidian Dendrodoa 
grossularia and the polychaete Nephtys hombergii. 
 

10.4.1.2 Intertidal species 
 
Intertidal areas of the inner and upper estuary reveal low faunal diversity but high 
numbers of organisms, particularly in the upper estuary.  The assemblage here is 
dominated by oligochaete and cirratulid worms with variable numbers of Hydrobia 
ulvae.   
 
 A range of different substrate types are found along the intertidal zone of the outer 
estuary. The species composition of gravel communities were characterised by the 
polychaetes Chaetozone/Cauleriella, A. marioni and C. tentaculata. Sandy mud 
intertidal sites were again characterised by A. marioni and Chaetozone/Cauleriella as 
well as a range of other species such as Pygospio elegans, Scoloplos armiger and 
Nephtys hombergii. 
 
Sampling of the foreshore area inside the Shrape breakwater in the vicinity of the 
proposed marina identified a consistent assemblage described as a species-poor 
oligochaete/Capitella assemblage (Section 4.3 of Appendix W).   The upper shore 
areas had a distinctively coarse substratum relative to other intertidal areas and, on 
average, only 9 taxa were recorded.  The assemblage is indicative of stress, probably 
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due to both natural and anthropogenic organic enrichment. Natural organic enrichment 
is likely to be associated with the algal mats that are known to accumulate in the 
vicinity whereas organic enrichment results from periodic discharges from the Southern 
Water storm water outfall which is in close proximity.  
 
The Shrape mud east of the Shrape breakwater typically supports the highest species 
diversity and abundance overall in the Medina estuary.  The assemblage here is 
characterised by amphipods such as Ericthonius punctatus and polychaetes Pygospio 
elegans, Scoloplos armiger and Exogone hebes.   

 
The bivalves Cerastoderma edule and Macoma balthica (important prey resources for 
wading birds) are found most abundantly in the inner and upper estuary. 
 
Other studies 
 
The survey work undertaken by Portsmouth Polytechnic was more qualitative than 
quantitative and involved sampling at 0.5km intervals between Newport Quay adjacent 
to Newport Bridge (see Figure 7.6) and Cowes.  The most abundant epibenthic 
species was the gastropod Hydrobia ulvae.  Three species of winkle were also 
relatively common, Littorina saxatilis, Littorina littorea and Littorina obtusata, especially 
in more stony areas.  Additional species recorded included amphipods and isopods 
and the barnacle Elminius modestus which was widespread on hard structures.  The 
amphipod, Corophium volutator, and the polychaete Hediste diversicolor dominated 
the infauna of the mud samples.  Other common species were the polychaetes 
Cirriformia tentaculata and Cirratulus cirratus, a tubificid oligocheate and a number of 
bivalve molluscs of which Mya arenaria was most common.  In 1994, Herbert (1994) 
supplemented the survey data with an updated species list.   
 
Site-specific surveys have also been undertaken in a number of locations including in 
the vicinity of Folly Reach in the inner estuary (Herbert et al, 2000) the Chain Ferry in 
the inner estuary (Capita Symonds, 2005) and the sewage works in the inner estuary 
(Portsmouth Polytechnic, 1992) (Figure 7 of Appendix V).  In the vicinity of Folly Reach 
samples were dominated by oligochaete worms Tubificoides spp., polychaete worms 
Neanthes virens and Cirriformia tentaculata, and burrowing amphipod Corophium 
volutator.  There are also burrowing bivalve molluscs such as Cerastoderma edule and 
Macoma balthica.  On stone and upon the surface of these mollusc shells were 
epifaunal species including the anemone Sagartia troglodytes, invasive barnacle 
Elminius modestus and chiton Lepidochitona cinereus (Herbert et al, 2000).   
 

10.4.1.3 Biotopes 
 
On the basis of the assemblage descriptions presented above it is possible, in a few 
cases, to assign formal Marine Nature Conservation Review (MNCR) codes to the 
sites.  The MNCR process is being undertaken by the Joint Nature Conservation 
Committee (JNCC) on behalf of the conservation agencies and is designed to provide 
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a comprehensive baseline of information on marine habitats and species that will aid 
coastal zone management and contribute to the identification of areas of marine 
natural heritage importance throughout Great Britain. The focus of MNCR work is on 
benthic habitats and their associated communities, which together are described as 
'biotopes' under the Marine Habitat Classification for Britain and Ireland. The most 
current version is 04.05 (Conner et. al., 2004). 
 
Sources of data 
 
Ball et al. (2000) mapped biotopes in the Medina estuary as part of a larger 
assessment of the entire European Marine Site (using the 97.06 version biotope 
codes).  These are summarised in Table 10.3.  Indicative locations of the biotopes 
identified for the Medina are presented in Figure 16 of Appendix W using the Titan 
(2005) work that also investigated mapping biotope codes for the Medina estuary.  Few 
clear matches were found between the recorded communities and the established 
biotopes.  However, the closest matching biotope was identified and the reasons why 
the observed communities differ from these are indicated.  In 2006 Emu Ltd. undertook 
an ecological survey of the subtidal sediments of the Solent Maritime SAC. The remit 
of the survey was to produce data and maps characterising the overall subtidal seabed 
surface topography, surface sediment composition and the main subtidal biotopes 
which fall within the SAC using rapid field assessment techniques (Emu Ltd. 2007).   
This data has been used in conjunction with the earlier survey data to characterise the 
subtidal within the area of potential impact. 
  
Intertidal habitats 
 
As there are mixed sediments (i.e. including coarse sands and gravels as well as mud) 
across much of the intertidal areas, a large proportion of the benthos in the main 
estuary is characterised by a few typical oligochaete and cirratulid polychaete species.  
In terms of the established MNCR codes, the intertidal biotope showed some 
resemblance to LS.LMx.Mx which is defined in the Joint Nature Conservation 
Committee (JNCC) records as: �“Sheltered mixed sediments, usually subject to variable 
salinity conditions. The infauna is very diverse, dominated by a range of polychaetes”.  
However, while many of the sites in the Medina estuary do share common species with 
this biotope, their abundance and diversity levels are often relatively low and there is a 
much greater dominance of the communities by oligochaete and capitellid polychaete 
taxa which is indicative of much less settled and more organically enriched conditions 
than are indicated by this biotope.  Therefore, the more general code of LS.LMx is 
more applicable here.  This biotope covers all �“Shores of mixed sediments ranging 
from muds with gravel and sand components to mixed sediments with pebbles, 
gravels, sands and mud in more even proportions�”.  This same code was identified in 
intertidal areas of the Medina by Ball et al. (2000), although in that study the previous 
MNCR coding system was used and the biotope was called LMX.Mare (Figure 16 of 
Appendix W).  The species-poor oligochaete/Capitella assemblage referred to in 
Section 10.4.1.2 has been assigned the biotope, LS.LCS.Sh. and the area to the north 
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of the Shrape breakwater, most closely resembles biotope LS.LSa.FiSa - 
Polychaete/amphipod-dominated fine sand shores, including a range of bivalves, 
including Nucula nucleus, Loripes lunicalis and Cerastoderma edule (Figure 10.3). 
 
Subtidal habitats 
 
The subtidal biotopes have similarly been plotted on Figure 10.3. The subtidal 
assemblage for extensive reaches of the estuary, has been classified as a cirratulid 
polychaete dominated habitat most closely resembling SS.SMu.SMuVS.AphTubi which 
is defined as �“Variable salinity cohesive muddy sediment (sometimes with coarser 
material) dominated by the polychaete Aphelochaeta marioni (or other Aphelochaeta 
species e.g. A. amplivasatus) and the oligochaete Tubifoides spp�” (Connor et al. 1997).  
This classification was further supported by the Emu Ltd. 2006 survey, although they 
noted a matrix of SS.SMu.SMuVS.NhomTubi (dominated by the polychaete Nephtys 
hombergii) and SS.SMu.SMuVS.Aph Tubi. Ball et al., (2000) recorded an assemblage 
of Nephtys cirrosa and Bathyporeia spp. in infralittoral sand within the shallow sand 
communities on the western side of the estuary.  The Titan 2005 data for the outer 
subtidal and lower intertidal areas where bivalve species begin to dominate the habitat 
again, while not precisely matching the biotope, broadly resembles 
SS.SSa.CMuSa.AalbNuc which is defined as: �“Non-cohesive muddy sands or slightly 
shelly/gravelly muddy sand characterised by the bivalves Abra alba and Nucula 
nitidosa. Other important taxa include Nephtys spp., Chaetozone setosa and 
Spiophanes bombyx with Fabulina fabula also common in many areas”.  The absence 
of some species typical of this biotope e.g. the echinoderms such as Ophiura albida 
and Asterias rubens was possibly attributed to the strong flows in this area which have 
a limiting effect on species diversity and abundance.  In the deeper water, the survey 
by Emu Ltd. in 2006 found Crepidula on predominantly sandy sediment and a biotope 
of SS.SMx.IMx.CreAsAn was assigned (Emu Ltd. 2007). 
 
Table 10.3 A list of subtidal biotopes identified by Ball et al. (2000)  
 

Location Biotope Assemblage Description 
IGS.NcirBat 
*SS.SSa.IFiSa.NcirBat 

Nephtys cirrosa and Bathyporeia spp. in infralittoral sand within the 
shallow sand and faunal communities on the western side (Ball, 2000) 

IGS.FaS Circalittoral gravels and sands and shallow sand and fauna on the eastern 
side (Ball, 2000) 

Outer 
estuary: 

IMU.AphTub Aphelocheata marioni and Tubificoides spp. in infralittoral mud behind the 
breakwater 

Inner 
estuary: 

LMU.HedMac.Mare 
*LS.LSa.MuSa.HedMacEte 

Hediste diversicolor, Macoma balthica and Mya arenaria in sandy mud 
shores 

IMU.EstMu PolMtru 
* SS.SMu.SMu.VS 

Estuarine sublittoral mixed sediments with Polydora ciliata, Mya truncata 
and solitary ascidians in variable salinity infralittoral mixed sediment 

LMX.Mare *Discontinued Mya arenaria and polychaetes in muddy gravel shores Upper 
estuary: 

IMU.EstMu PolVS Estuarine sublittoral muds with Polydora ciliata in variable salinity 
infralittoral firm mud or clay 

*  Denotes the closest appropriate MNCR 04.05 codes, where applicable 
(Source Ball et al. (2000) 
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10.4.2 Fish and Shellfish 
 
The Solent and its estuaries support a diverse range of fish species.  The area 
provides important nursery and spawning grounds, breeding substrates, areas of 
shelter and feeding resources (Raey & Culley, 1980).  Fish species associated with the 
Solent include sand smelt, gobies, sand eels, sticklebacks and mullet, Dover sole and 
plaice (ABP R&C, 2000). The Solent area also includes some of the most important 
bass (Dicentrarchus labrax L.) nursery areas on the south coast of England. The 
production of young bass and recruitment to the fishery has been relatively high in the 
Solent nursery areas over the last 10 years (Cefas, 2007a). 
 
The most recent fish survey that has been undertaken on the Medina estuary was an 
MSc project (Roberts, 2002) which reviewed trawl data from four locations throughout 
the estuary.  This listed fish species based upon fortnightly sampling at the four sites 
between Cowes and Newport over the period April to August 2002.  Sampling was 
undertaken by beam trawl, with seine netting carried out on three occasions at one of 
the sites at high water on spring tides.  The total number of species caught at each site 
is given in Table 10.4. 

 
Table 10.4 Summary of diversity and abundance at the trawl sites 
 

Site Location No. of 
Individuals 

No. of 
Species 

1 Cowes 69 13 
2 Folly Reach 75 8 
3 South of the Folly (between Island Harbour and the Sewage Works) 77 9 
4 Newport 563 7 

(Source: Data extracted from Roberts, 2002) 
 
A total of 16 different fish species were observed (Table 10.5) the most common being 
bass (Dicentrachus labrax), thin-lipped mullet (Liza ramada), sole (Solea solea), 
flounder (Plathicthys flesus) and plaice (Pleuronectes platessa).  No salmon or sea 
trout were caught during the survey, although Ostrea edulis, the native oyster (and a 
BAP priority species) was recorded.  The survey also indicated that the upper estuary 
might act as a nursery area for juvenile bass.  Overall, the fish diversity was found to 
be low, being at a maximum in late July to early August.  It is important to note, 
however, that the results of this study are limited by the timing of the surveys and the 
catch methods used.  Therefore the results of the survey do not reflect the entire fish 
usage of the Medina estuary.   

 
Previous data sets for the Medina are limited but include Withers (1979), where fish 
were caught using a beach seine net in the inner estuary.  The majority of fish caught 
were the gobies Pomatoschistus microps and P. minutus (a species of national 
concern, Isle of Wight Council, 2000), the grey mullet Crenimugil labrosus, golden 
mullet Liza auratus, sandsmelt Atherina prebyster and the flounder Platichthys flesus.  
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Table 10.5  Fish species caught in trawl (Roberts, 2002) 
 

Common Name Scientific Name Ecological Categories 
Eel Anguilla anguilla CA 
Sprat Sprattus sprattus MS 
Bib Trisopterus luscus MJ 
Sand smelt Atherina presbyter MJ 
Greater pipefish Syngnathus acus ER 
Bass Dicentrarchus labrax MJ 
Butterfish Pholis gunnelus ER 
Flounder Pleuronectes flesus ER 
Plaice Pleuronectes platessa MJ 
Black seabream Spondyliosoma cantharus MA 
Common dragonet Callionymus lyra MA 
Long-spined sea scorpion Taturulus bubalis MA 
Ballan Wrasse Labrus bergylta MA 
Corkwing Wrasse Crenilabrus melops MA 
Thin lipped Grey Mullet Liza ramada ER 
Sole Solea solea MS 
Key to ecological categories:  
ER  = estuarine resident;  
MA  = marine adventitious;  
MJ  = marine juvenile migrant     
CA  = diadromous migrant 

(Source: Data extracted from Roberts, 2002) 
 
The regular Cefas Solent Bass Surveys and Young Fish Surveys constitute a 
representative assessment of the fish populations using the Solent and have been 
reviewed below. 
 
The Solent Bass Surveys have been undertaken by Cefas since 1981, twice a year at 
around 35 core station positions throughout the Solent, Southampton Water (up to 
Dock Head), and in Langstone and Chichester Harbours.  Although aimed at 
monitoring the abundance of pre-recruit (2-5 year old) bass, the survey catches a wide 
range of demersal and pelagic finfish species.  A trawl of similar design has been used 
for the surveys since 1983, which are undertaken at the same part of the tidal cycle on 
each visit (falling springs). Since 1990, the surveys have been carried out in May and 
September so it is possible that certain migratory fish that are absent at that time would 
not have been recorded.  The same amount of ground is fished at each station, at a 
consistent towing speed, depending on the strength of the tide.  All biota caught are 
recorded and for some species the dataset constitutes a time series of their local 
distribution and relative abundance.  Since 1987, a total of 86 species have been 
recorded in the Solent bass trawl surveys (Pickett et al., 2002).  The variation in mean 
abundance between surveys is a function of various factors, such as size selectivity, 
mortality and seasonal distribution.  An example of the typical species composition 
sorted in order of abundance, using data from the latest published September 2000 
bass survey, is shown in Table 10.6. 
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The frequency of occurrence of each species recorded in the Cefas Solent bass 
surveys undertaken between 1983 and 1997 was compared to the data obtained 
during the Cefas Young Fish Survey that uses alternative sampling methods (push net 
and 2m beam trawl), from within a similar geographical area and over a similar 
sampling period (Picket et al., 2002).  The Cefas Solent Bass Survey found that bass 
had the highest frequency of occurrence by station, occurring in over 60% of stations 
sampled in the study area.  Other relatively regularly occurring species, recorded 
across 20-39% of the Solent Bass Survey stations were sandeels, eels, sand smelt, 
garfish, dragonet, herring, dab, golden grey mullet and whiting.  In contrast, dragonet 
most frequently occurred across the stations of the Young Fish Survey, with corkwing 
wrasse and black goby also being widely distributed, occurring in 40-59% of the 
stations.  These differences reflect the importance of sampling design and 
methodology used to determine fish populations. 
 
Table 10.6 Fish recorded in the Solent, September 2000 
 

Species Numbers Caught Percentage of  
Total Numbers of Fish Caught 

Sea bass 1990 53.62 
Pouting (bib) 495 13.34 
Black sea-bream 230 6.2 
Golden grey mullet 161 4.34 
Sand-smelt 129 3.48 
Plaice 103 2.78 
Horse-Mackerel (Scad) 103 2.78 
Cuckoo wrasse 70 1.89 
Sole 70 1.89 
Corkwing wrasse 63 1.7 
Flounder 53 1.43 
Pollack 39 1.05 
Dragonet family 30 0.81 
Whiting 30 0.81 
Red mullet 28 0.75 
Eel 18 0.49 
Sand eel family 13 0.35 
Greater pipefish 13 0.35 
Dab 12 0.32 
Thornback ray 12 0.32 
Starry smooth hound 11 0.3 
(European) Mackerel 9 0.24 
Tub gurnard 6 0.16 
Black goby 4 0.11 
Rock cook 3 0.08 
Pilchard 3 0.08 
Solenette 2 0.05 
Five-bearded rockling 2 0.05 
Thin lipped mullet 2 0.05 
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Species Numbers Caught Percentage of  
Total Numbers of Fish Caught 

Brill 2 0.05 
Lesser spotted dogfish 2 0.05 
Sea scorpion 2 0.05 
Fifteen-spined stickleback 1 0.03 
Herrings * * 
Crystal goby * * 
Sand goby family * * 
* Data excludes herring and gobies 

(Source:  Cefas Annual Bass Survey 2000) 
 
 
The Solent forms part of the migratory route for several species of fish, including the 
Annex II species, Atlantic salmon, as well as sea trout and eels.  Salmon and sea trout 
are anadromous fish species migrating upstream from the sea to breed, whereas eels 
are catadromous species migrating to the sea to breed.  Migratory salmon and sea 
trout pass through the Solent and its approaches, on their way to and from the 
important salmonoid rivers of the Test and Itchen.  However, their route into the Solent 
and Southampton Water is unknown and could pass along parts of the Isle of Wight 
coastline. There are no published data sets for salmon and sea trout within the Medina 
estuary, however.  The numbers of sea trout migrating through the estuary are 
considered to be very low.  Some sea trout have been found in the freshwater sections 
of the Medina estuary by the Environment Agency and it is not known if these are a 
resident spawning population or stray fish from other estuaries (EA, pers. com - Source 
Capita Symonds, 2005).   
 
The Solent holds the largest remaining naturally regenerating native oyster (O. edulis) 
fishery in Europe. Cefas undertakes annual stock assessments of the Solent 
Regulated Oyster Fishery with the most recent data available for 2007 (Cefas, 2007b). 
 
For oysters larger than 50 mm, catch-rates in the Eastern Solent increased from the 
mid 1980s, to a peak in 2000. Catch rates for large oysters then declined sharply until 
2003, but stabilised in 2004 - 2006. The catch rate at Osborne Bay (the largest area of 
oysters within proximity of Cowes) has decreased since 2004. The oyster bed at 
Osborne Bay shows much variability temporally between years (Table 10.7); however 
the average overall catch rate for large oysters in the Eastern Solent doubled although 
the only bank where a substantial increase in catch rate was observed was at Ryde 
Middle, with a much smaller increase at Thorne Knoll (Cefas, 2007b).  For further 
details see Section 11.1.5. 
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Table 10.7  Average catch from hauls with oysters (Osborne Bay)  
 

Oysters Size 
Year No. of 

Hauls 
No. of 

Hauls with 
Oysters >64mm 64-50mm 49-35mm <35mm 

2007 49 16 1.4 0.1 0.1 0.1 
2006 49 20 2.5 0.9 0.2 0 
2005 49 34 1.3 1.9 1.7 0.4 
2004 49 40 3.5 2.3 1 3.7 
2003 49 33 1.5 2.3 0.9 0.1 
2002 49 38 3.2 3 1.2 0.2 
2001 49 42 3.1 3.4 1.7 0.1 
2000 49 39 4.7 3.3 0.3 0 
1999 49 49 6.1 5.9 1.5 0.1 
1998 45 33 3.7 2.8 0.6 0.2 
1997 45 35 2.6 3.2 2.1 0.3 
1996 46 33 2.7 1.9 0.5 0.1 
1995 47 35 2.5 2.4 0.4 0.1 
1994 49 44 2.7 3.5 1.8 0.1 
1993 51 40 2 1.2 0.7 0.1 
1992 51 42 2.2 1 0.4 0.2 
1991 43 39 1.9 2.6 1.7 0.2 
1990 43 39 3.5 4.8 1 0.1 
1989 36 35 3.8 2.1 0.6 0.5 
1988 34 29 1.9 1.6 0.7 0.1 

(Source: Cefas 2007b) 
 

10.4.3 Ornithology 
 
Bird species in the coastal and marine environment can be divided into two broad 
categories: seabirds and waterbirds. In the context of the SPA guideline 1.3, seabirds 
are defined as species within the families Procellariidae (fulmars, petrels, 
shearwaters), Hydrobatidae (storm-petrels), Sulidae (gannets), Phalacrocoracidae 
(cormorants), Stercorariidae (skuas), Laridae gulls and terns) and Alcidae (auks).  
Waterbirds are defined as migratory species within the families Gaviidae (Divers), 
Podicipedidae (Grebes), Phalacrocroracidae, Ardeidae (Herons, Egrets), Anatidae 
(Ducks, Geese) and waders (Rallidae; Haematopodidae:, Recurvirostridae, Burhinidae, 
Charadriidae and Scolopacidae) (JNCC, 2004).  

 
The Solent estuarine system supports a diverse array of wetland birds (Tubbs, 1999).  
The numbers of waders present in the Solent can exceed 130,000 and the numbers of 
wildfowl 60,000 in some winters.  The Medina estuary itself supports a number of 
internationally and nationally important water bird species.  The citations for the 
designated sites provide information on the protected species that use the Solent and 
Southampton Water SPA and Ramsar site (Sections 10.2.3 and 10.2.4).   
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A review of bird species using the Medina estuary was undertaken by Marston (2007) 
based on WeBS (Wetland Birds Survey) data, local reports and anecdotal records. In 
summary, the Medina regularly supports three main groups of birds (Marston, 2007): 
 
 17 species of wildfowl; 
 14 species of wader; and 
 5 species of gull and 2 tern species. 

 
The Medina estuary supports fourteen species of wading bird which regularly feed in 
the estuary (Table 10.8) and three other species which use the estuary while on 
passage in the spring and early autumn (common sandpiper, greenshank and 
whimbrel). Seventeen species of wildfowl regularly feed along the estuary, or in 
adjacent wetlands, and twelve of these species are detailed here (Table 10.8). The five 
species of wildfowl not included in the analysis are Canada goose, gadwall, pochard, 
tufted duck and water rail (all of which are predominantly freshwater species). Five 
species of gull and two species of tern regularly feed along the estuary and detailed 
reports have been included on each of these species in this report. In addition, the 
estuary is also used regularly by cormorants, grey herons and little egrets. The main 
areas of bird usage are within the upstream reaches of the inner estuary and the upper 
estuary. The outer estuary is excluded from the SPA, Ramsar and SSSI designations 
(Figure 10.1) 

 
Maps have been produced by Marston (1996a,b) and Marston (2007a) that illustrate 
the favoured breeding, roosting and feeding areas for birds within the Medina estuary. 
The main roosting areas identified by Martson (1996) and Marston (2007) are within 
the southern reaches of the inner estuary and northern reaches of the upper estuary, 
with smaller areas highlighted further south (Figure 10.6).  The roosting areas are 
consistent with the distribution of saltmarsh and similar areas of potential refuge.  The 
main breeding areas identified include the Dodnor Creek Nature Reserve and other 
relatively small sections within the inner to upper estuary.  These areas of activity are 
consistent with the main feeding grounds of the estuary which stretch along the upper 
estuary and the eastern mudflats of the inner estuary (Figure 10.6).  This presumably 
minimises the distances that birds have to travel between roosting and feeding sites.  It 
is also worth highlighting that birds using the Medina may move between other parts of 
the SPA component sites.   
 
Table 10.8   Species regularly found within the Medina estuary   
 

Species Conservation Status Within Medina 
Peak Counts 
from Medina 
WeBS Data 
(2004-2005) 

National Trend 
1996-2006 

Medina 
Estuary Trend 

1996-2006 

Black-tailed Godwit 
Limosa limosa 

Nationally & internationally important 
numbers; Solent & Southampton 
Water SPA key species; IUCN Red 
List species. 

20 Increasing Fluctuating 

Curlew Numenius 
arquata 

Nationally important numbers 28 Increasing Stable 
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Species Conservation Status Within Medina 
Peak Counts 
from Medina 
WeBS Data 
(2004-2005) 

National Trend 
1996-2006 

Medina 
Estuary Trend 

1996-2006 

Dunlin Calidris alpina Nationally important numbers; 
medium WeBS alert 

250 Declining Declining 

Grey Plover Pluvialis 
squatarola 

Nationally important numbers 1 Declining Declining 

Lapwing Vanellus 
vanellus 

 80 Increasing Declining 

Oystercatcher 
Haematopus ostralegus 

 105 Declining Increasing 

Redshank Tringa totanus Nationally & internationally important 
numbers 

63 Increasing Declining 

Ringed Plover 
Charadrius hiaticula 

Solent & Southampton Water SPA 
key species; Amber list of Birds of 
Conservation Concern 

0 Declining Declining 

Turnstone Arenaria 
interpres 

 Not recorded Steady Declining 

Jack Snipe 
Lymnocryptes minimus 

 Not recorded Unknown Unknown 

Snipe Gallinago 
gallinago 

 Not recorded Unknown Unknown 

Dark-bellied Brent 
Goose Branta bernicla 

Nationally & internationally important 
numbers; Solent & Southampton 
Water SPA key species 

59 Declining Increasing 

Goldeneye Bucephala 
clangula 

 1 Declining Declining 

Little Grebe Tachybaptus 
ruficollis 

Nationally important numbers 16 Increasing Declining 

Mallard Anas 
platyrhynchos 

 82 Declining Stable 

Mute Swan Cygnus olor  50 Increasing Increasing 
Red-breasted Merganser 
Mergus serrator 

Nationally important numbers 7 Increasing Declining 

Shelduck Tadorna 
tadorna 

Nationally important numbers 14 Declining Declining 

Teal Anas crecca Solent & Southampton Water SPA 
key species 

28 Increasing Increasing 

Wigeon Anas penelope  37 Increasing Declining 
Cormorant 
Phalacrocorax carbo 

 12 Increasing Increasing 

Grey Heron Ardea 
cinerea 

 0 Increasing Declining 

Little Egret Egretta 
garzetta 

 6 Increasing Increasing 

Black-headed Gull Larus 
ridibundus 

 1,108 Declining Declining 

Common Gull Larus 
canus 

 4 Declining Declining 

Great black-backed Gull 
Larus marinus 

Nationally important numbers 0 Declining Stable 

Herring Gull Larus 
argentatus 

 40 Declining Increasing 

Mediterranean Gull 
Larus melanocephalus 

Solent & Southampton Water SPA 
key species; Amber list of Birds of 
Conservation Concern. 

0 Increasing Increasing 

Common Tern Sterna 
hirundo 

Solent & Southampton Water SPA 
key species 

4 Declining Declining 

Sandwich Tern Sterna 
sandwicensis 

Solent & Southampton Water SPA 
key species 

2 Stable Increasing 

(Source: Based on data in from Marston, 2007) 
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10.4.3.1 Wetland Bird Survey core counts 
 

WeBS Core Counts are the coordinated monthly counts of waterbirds (wildfowl and 
waders) on inland and coastal wetlands.  They are undertaken generally on high tides, 
by volunteer counters who submit their data to the BTO for analysis.  The WeBS data 
are collected in the upper estuary (Newport Harbour to the Folly).  When describing the 
importance of a site for waterbirds, it is standard practice to use the most recent five 
years of data that is available.  A summary of the overall waterbird assemblage of the 
Medina estuary over the period 2001/02 to 2005/06 is presented in Table 10.9.  The 
BTO calculate the peak monthly total by summing the counts of all species from each 
month in a WeBS counting year and selecting the highest value.  The seasonal peak 
species totals were also calculated by listing the highest count for each species in each 
season and then summing these counts.   
 
Table 10.9  Summary of the overall waterbird assemblage in the Medina 

estuary (2001/02 to 2005/06) (numbers of indivduals) 
 

Year Peak Monthly 
Total 

Peak 
Month Autumn Peak Winter Peak Spring Peak 

01/02 1,623 Jan 770 1,884 436 
02/03 1,530 Feb 1,257 1,907 561 
03/04 1,443 Jan 912 1,882 388 
04/05 1,673 Dec 986 2,091 517 
05/06 1,787 Feb 708 2,062 769 

5 year mean 1,611  927 1,965 534 
(Source: BTO) 

 
10.4.3.2 Key species in the Southampton Water and Solent SPA 

 
For the purposes of this assessment, key species are defined as those species that 
are specifically cited in the Southampton Water and Solent SPA as contributing to the 
overall internationally important waterfowl assemblage of the European Marine Site 
(see Table 10.8) which are: 
 
Key migratory species: 
 Dark-bellied Brent goose; 
 Teal; 
 Ringed plover; and 
 Black-tailed godwit. 

 
Key breeding (Annex I) species: 
 Common Tern; 
 Little Tern; 
 Mediterranean Gull; 
 Roseate Tern; and 
 Sandwich Tern. 
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The common tern, little tern, Mediterranean gull, roseate tern and sandwich tern are all 
key breeding species listed in the Southampton Water and Solent SPA. None of the 
species are known to breed in the Medina estuary although it is used regularly as a 
feeding area for three of these species (common tern, sandwich tern and 
Mediterranean gull).  

 
The relevant data for these species were obtained from the most recent five-year core 
count WeBS data (2001/02 to 2005/06).  For each species, the average monthly 
counts (Table 10.10) and the peak annual winter counts (Table 10.11) have been 
calculated across the included years for each species.   
 
Table 10.10  Five-year (2001/02 to 2005/06) average monthly counts of key 

species of waterbird in the Medina estuary 
 

Species Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
Dark-bellied Brent Goose 0 0 0 0 13 49 66 80 90 0 0 0 
Teal 0 0 0 0 1 0 8 2 9 0 0 0 
Ringed Plover 0 13 17 19 0 10 0 8 0 0 0 0 
Black-tailed Godwit 1 0 1 3 14 12 18 4 6 2 0 0 
Mediterranean Gull 0 0 0 0 0 0 0 0 0 0 0 0 
Sandwich Tern 1 1 1 1 0 0 0 0 0 0 1 0 
Common Tern 0 2 0 1 0 0 0 0 0 0 0 0 

(Source: BTO) 
 
The highest numbers of these birds occur during the winter months, between 
November and March.  Dark-bellied Brent geese occur in highest numbers, with a 
mean peak annual count of 99. 
 
Table 10.11 Five-year (2001/02 to 2005/06) peak annual winter counts of key 

species of waterbird in the Medina estuary 
 

Species 2001/ 
2002 

2002/ 
2003 

2003/ 
2004 

2004/ 
2005 

2005/ 
2006 

Mean Peak 
Annual Count 

Dark-Bellied Brent Goose 93 36 28 59 279 99 
Teal 0 10 3 28 13 10.8 
Ringed Plover 29 9 23 0 9 14 
Black-Tailed Godwit 45 32 29 20 18 28.8 
Common Tern 1  1 4  2 
Mediterranean Gull     1 1 
Sandwich Tern 3 1 5 2 1 2.4 

(Source: BTO) 
 

10.4.3.3 Distribution of key species within the Medina estuary 
 
The distribution of the seven key species within the Medina estuary is described below; 
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Dark-bellied Brent Goose 
 
Dark-bellied Brent geese overwinter along the Medina Valley. Dark-bellied Brent geese 
are found in tidal estuaries typically feeding on seagrass (Zostera marina) and sea 
lettuce (Ulva).  The eastern side of the Folly Lake and the inner estuary at Medham on 
the west and Kingston on the east are the favored intertidal feeding areas used by the 
flock.  A shift in feeding habits where arable land has been favoured over traditional 
intertidal areas has been noted throughout the region (Ward, 2004). Fields of autumn-
sown crop adjacent to the estuary are often favored by the geese. When the adjacent 
land uses are unsuitable the flock will remain in the vicinity of the Werrar saltmarsh at 
high water (Marston, 2007a, Marston 2007b). 
 
Teal 
 
Teal is strongly migratory with birds from Iceland and northern Europe overwintering in 
Britain from November until March.  It is generally found associated with sheltered 
wetlands and usually feeds by dabbling for plant food or grazing.  Teal occur along the 
Medina estuary in low numbers and have not been recorded during the WeBS counts 
in some years (although anecdotal records indicate that the species are present but 
remain unobserved in saltmarshes and reedbeds). Teal numbers along the Medina are 
highest towards the end of the winter period before leaving for the breeding areas by 
the end of March. In the 2006/2007 low water counts small numbers were recorded on 
the western side in Island Harbour and on the western side of Folly Lake (Marston, 
2007a, Marston 2007b). 

 
Ringed Plover 
 
Most Ringed Plovers are long-distance migrants, but many of the British and Irish 
populations are resident or move comparatively short distances. The ringed plover's 
breeding habitat is open ground on beaches or flats. These birds forage for food on 
beaches, tidal flats and fields, eating insects, crustaceans and worms. The number of 
birds recorded in the Medina during the winter months during the WeBS counts has 
fluctuated widely, peaking at 45 in the 1993/94 winter. Ploughed fields and mooring 
platforms are common habitats used by the species at high water with the flock often 
feeding on the water�’s edge either side of the Folly Lake at low water. Birds use the 
estuary during the autumn passage from August to October, with flocks of 30- 50 birds 
recorded (Medina Valley Bird Reports 1987-2006) (Marston, 2007b). 
 
Black-Tailed Godwit 

 
The Iceland breeding birds overwinter in the UK and there has been a steady increase 
in birds using this flyway. The largest numbers recorded on the Medina estuary were in 
the 1977/78 and 1981/82 winters with over 100 visiting. Fluctuations of between 2 and 
40 have occurred over the past two decades although no clear trend has been 
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observed.  Anecdotal records indicate larger numbers are recorded in March/April and 
August when the birds are on passage. 

 
The flock mainly confines itself to the Werrar saltmarsh/West Medina Mills or the 
Pinkmead House lawns with a small number feeding in the upper estuary (Marston, 
2004b, 2005b, 2006b, 2007b). Historically the overwintering flock has mainly been 
recorded feeding in the upper estuary (Marston, 2004a, 2005a). During the 2005/6 
winter, however, the godwits chose to feed on the eastern mudflats immediately 
downstream of the Folly Inn (Marston, 2006a). 

 
Common and Sandwich Terns 

 
Both common and sandwich terns are seen in the Medina estuary within the summer 
months with the first birds arriving towards the end of April (Medina Valley Bird Reports 
1989 - 2006) on passage to their breeding grounds. Numbers of terns recorded are low 
with the long-term data suggesting a slight decline in the monthly maxima in 1996 - 
2006 compared to the earlier decade for common terns and a slight increase noted for 
sandwich terns. Birds favour Folly Lake as a feeding place but have been recorded 
using navigational buoys and piles as perches along the length of the estuary. In the 
2006/2007 low water counts two sandwich terns and three common terns were seen in 
Cowes Harbour and one common tern downstream of Folly Lake. Anecdotal records 
for this species supplements the monthly WeBS counts for the Medina estuary with up 
to 15 recorded during the return passage in September and the last birds passing 
along the estuary at the end of October or exceptionally into early November (Medina 
Valley Bird Reports 1989 - 2006). 

 
Mediterranean Gull 

 
In 2005 up to three pairs hatched seven chicks at Newtown, which represents 20% of 
the breeding population in Great Britain (JNCC website). Individual birds started to turn 
up along the Medina estuary in 1997 with up to two birds together during the spring of 
2005 and 2006 (Medina Valley Bird Reports 2005 & 2006). 

 
10.4.3.4 Bird distribution at the Shrape Mudflats 

 
The Shrape mudflats are the largest area of intertidal for foraging birds.  They form a 
continuum of the same mudflats that extend into the proposed marina development, 
albeit separated by the Shrape breakwater. 
 
Low water surveys of waterbirds at The Shrape, East Cowes, were undertaken in the 
winter of 2003/4 and repeated in 2004/5 (Marston, 2005a). In both surveys the diversity 
of waterbirds feeding in the area was comparable and the locations favoured by each 
species broadly similar. The area was sub-divided into compartments (Figure 10.7) 
and all the waterbirds recorded at low water once a month. The total counts of birds 
recorded in the 2004/5 survey can be seen in Table 10.12.  Of the birds listed, only the 
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dark-bellied Brent goose, qualifies as an Annex II species for the Solent and 
Southampton Water SPA. 

 
Table 10.12  Total counts of birds recorded in the Shrape 2004/5 survey 

 
Species Sector A Sector B Sector C Sector D Sector E 

Black-throated diver  
Gavia arctica  1 

(offshore)    

Great crested grebe  
Podiceps cristatus  1  2  

Curlew  
Numenius arquata 4     

Dunlin  
Calidris alpine 3     

Oystercatcher  
Haematopus ostralegus 2 27 15 11 1 

Redshank  
Tringa totanus 2     

Turnstone  
Arenaria interpres  4 6   

Dark-bellied Brent Goose  
Branta bernicla  21 126 29  

Mute Swan  
Cygnus olor 4 2    

Shelduck  
Tadorna tadorna 2     

Cormorant  
Phalacrocorax carbo 4 2    

Little Egret  
Egretta garzetta 2     

Black-headed Gull  
Larus ridibundus 850 1,279 915 921 18 

Common Gull  
Larus canus 1 51 10 3 0 

Lesser black-backed Gull  
Larus fuscus  2 1   

Herring Gull  
Larus argentatus 29 86 113 57 6 

Mediterranean Gull  
Larus melanocephalus   1 1  

Great black-back gull  
Larus marinus 1 1    

(Source: Marston, 2005a) 
 

The black-headed gull was the most common gull species recorded with the herring 
gull, common gull and Mediterranean gull also recorded. Compartment B and C were 
the favoured area for the black-headed gulls and common gulls. The herring gull feed 
at the strand line in Compartments A - D. The single Mediterranean gull was observed 
in compartments C and D. 
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The most abundant wading bird species was the oystercatcher favoring the area east 
of the breakwater (Compartments B, C and D). Small flocks of turnstone were also 
recorded feeding in the area. In the area between the Columbine Works and The 
Shrape breakwater (Compartment A) four species of wading bird were recorded 
feeding (curlews, oystercatcher, dunlin and redshank). 

 
Six species of wildfowl were recorded with the dark-bellied Brent goose the most 
abundant, feeding on the seagrass beds at low water.  

 
Offshore (adjacent to compartments A, B and C) three diving species were also 
recorded (black-throated diver, red-breasted merganser and great-crested grebe).  

 
Table 10.13  Peak counts by species and the month in which counts were 

recorded 
 

Sector A Sector B Sector C Sector D Sector E 

Species 

Nu
m

be
r 

Mo
nt

h 

Nu
m

be
r 

Mo
nt

h 

Nu
m

be
r 

Mo
nt

h 

Nu
m

be
r 

Mo
nt

h 

Nu
m

be
r 

Mo
nt

h 

Black-throated diver Gavia 
arctica   1 Nov       

Great crested grebe 
Podiceps cristatus       2 Jan   

Curlew  
Numenius arquata 1 Jan/ Feb/ 

Dec/ Sep         

Dunlin  
Calidris alpina 3 Jan         

Oystercatcher 
Haematopus ostralegus   14 Sept       

Redshank  
Tringa totanus 1 Dec/Mar         

Turnstone  
Arenaria interpres     6 Mar     

Dark-bellied Brent Goose 
Branta bernicla     90 Mar     

Mute Swan  
Cygnus olor 2 Nov /Dec 2 Sept   2    

Shelduck 
Tadorna tadorna 2 Mar         

Cormorant Phalacrocorax 
carbo 2 Nov 2 Mar   2 Jan   

Little Egret  
Egretta garzetta 1 Sep/Nov         

Black-headed Gull  
Larus ridibundus   480 Jan       

Common Gull  
Larus canus   19 Dec       

Lesser black-backed Gull 
Larus fuscus   1 Oct/ Dec 1 Nov     

Herring Gull  
Larus argentatus     29 Jan     

Mediterranean Gull Larus 
melanocephalus     1 Mar 1 Mar   

Great black-back gull 
Larus marinus 1 Sept 1 Sept       
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Table 10.13 shows the peak counts taken in the Shrape 2004/5 survey and the month 
they were recorded. Dark bellied Brent geese which over-winter on the estuary were 
absent in September and October being first recorded in November. Numbers then 
steadily increased reaching a peak in Mar of 90 individuals. This could possibly be due 
to passage birds using the estuary as a stop-over joining birds over-wintering on the 
estuary. Wading birds such as curlew and dunlin were recorded sporadically 
throughout the survey period in low abundances.  

 
Gull species were generally present throughout the year with the most abundant gull 
recorded, the black-headed gull, reaching a peak of 480 in January. The 
Mediterranean gull was only recorded in Mar with a single individual recorded in both 
sectors C and D.  

 
10.4.4 Marine Mammals 

 
All cetaceans are protected under the Wildlife and Countryside Act 1981 (and 
amendments), under which it is an offence to take, injure or kill these species.  
Disturbance of the mammals in their place of rest, shelter or protection is also 
prohibited.  These species are also protected under the EU Habitats Directive (1992) 
under Annexes II and IV.  The Harbour Porpoise is also listed in Appendix II of 
Convention on International Trade in Endangered Species (CITES) and Appendix II of 
the Bern Convention, 1979.  Grey and Common seals are listed in Annex II of the 
Habitats Directive and are therefore protected from disturbance within sites designated 
for their protection.  The grey seal is also listed as an Appendix II species under the 
Bern Convention.  
 
Relatively few marine mammal species are sighted in the eastern channel (including 
the Solent) with any regularity (Jones et al. 2004; Reid et al., 2003). 

 
10.4.4.1 Pinnipeds 

 
There are no significant haul-out or breeding sites for either common seals Phoca 
vitulina or grey seals Halichoerus grypus within the eastern channel although a small 
colony of up to about 14 common seals Phoca vitulina is found in Chichester Harbour 
(Duck, 1998; Thompson, 1999). Sightings around the Cowes area are recorded 
sporadically. 
 

10.4.4.2 Cetaceans 
 
The waters of the Solent are shallow and are favored primarily by those cetaceans that 
are frequently associated with relatively shallow continental seas such as the harbour 
porpoise Phocoena phocoena and bottlenose dolphin Tursiops truncatus. Cetaceans 
(mainly bottlenose dolphin Tursiops truncatus) are occasionally sighted, usually in low 
numbers off Cowes (Table 10.14).  
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Table 10.14  Cetacean sightings in the Solent near Cowes 
  

Species Number Location Date 
Bottlenose dolphin  2 Offshore from Cowes 22/7/2007 
Bottlenose dolphin  1 Offshore from Cowes 9/11/2007 

(Source: The Seawatch foundation- www.seawatchfoundation.org.uk.) 
 
10.4.5 Plankton and Marine Algae 
 

The plankton population of the Medina estuary is assumed to be consistent with that of 
the wider Solent system as no detailed surveys of the area have been reported.  There 
are also limited algal records available for the Medina estuary.  The mudflat flora 
largely comprises green algae, mainly Enteromorpha species and Ulva lactuca 
accompanied by patches of brown algae Fucus vesiculosus, F. serratus and 
Ascophyllum nodosum also present (Withers, 1979).  Additional taxa recorded in the 
estuary include Laminaria digitata, Undaria pinnatifida, Sargassum muticum, Palmaria 
palmate and Gracilaria bursa-pastoris (listed as of local conservation concern, Isle of 
Wight Council, 2000).  These taxa have typically been recorded qualitatively in a 
number of site specific studies throughout the estuary (Riley & Cox, 1996; Roberts, 
2002; Capita Symonds, 2005).   

 
10.5 Impact Assessment 
 

The physical processes section (Section 7) reviews the direct and indirect physical 
effects of the proposed development on subtidal and intertidal habitats.  The direct 
impact pathways are the changes to the subtidal and intertidal habitats that occur at 
the construction, dredging and disposal sites, while indirect impacts can occur to 
adjacent subtidal and intertidal habitats from hydrodynamic changes and/or changes in 
the sediment distributions and estuary accretion/erosion patterns. Any predicted 
changes to water quality (see Section 9) are also considered in relation to their 
ecological effects.   This section draws upon the baseline ecological review and the 
quantified results of the physical impact assessment work to assess the significance of 
the predicted physical changes on aquatic ecology and the conservation objectives 
and conservation status of the area, particularly in relation to the Solent Maritime 
Special Area of Conservation (SAC), the Solent and Southampton Water Special 
Protection Area (SPA) and the Solent and Southampton Water Ramsar Site.   
 

10.5.1 Key Impact Pathways 
 
Based on the conclusions from the scoping report, the consultation responses received 
and discussions with the Regulators, the following impact pathways are considered 
within this part of the EIA: 
 

http://www.seawatchfoundation.org.uk/
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 Changes in the extent of subtidal and intertidal habitats resulting from the 
proposed development (Section 10.5.2); 

 Changes to intertidal habitats resulting from the proposed development 
(Section 10.5.3); 

 Changes to subtidal habitats resulting from the proposed construction of the 
breakwater (Section 10.5.4); 

 Changes to subtidal habitats from the proposed dredging (Section 10.5.5) ; 
 
 
 Potential impacts on the Zostera bed (Section 10.5.6); 
 The effects of underwater noise on fish species from dredging/piling activities 

(Section 10.5.7); 
 Loss of foraging habitat for birds resulting from the intertidal dredge/marina 

construction (Section 10.5.8);  
 The effects of bird disturbance from construction/dredging activity (Section 

10.5.9); and 
 The impact of changes to maintenance dredging (Section 10.5.10). 

 
10.5.2 Changes to the Spatial Extent of Subtidal and Intertidal Habitat Resulting from 

the Proposed Development and their Implications for Nature Conservation 
Designations 
 
The proposed development will result in direct and indirect changes to the spatial 
extent of subtidal and intertidal habitat that have been summarised in Table 10.15.  
Figures 10.8 and 10.9 show where these changes will occur in relation to nature 
conservation designations.  Further breakdown of the changes upon habitats is 
provided in Tables C3 to C6 of Appendix C. The net result is considered to be 
beneficial overall in relation to the nature conservation designations affected.  The 
figures listed do not include the marginal changes resulting from the piles and 
pontoons described in Section 3.6 on the basis that, while they will result in habitat 
creation, this will not represent a quality of habitat that would necessarily contribute to 
the aims and objectives of the designations/designated sites. 

 
In coming to the following assessments it is noteworthy that the SAC designation to the 
south of Kingston Quay where it coincides with the SPA/Ramsar boundary extends to 
MHW.  Outside of the SPA/Ramsar boundary (including the areas of direct impact) the 
SAC boundary does not extend above MLW. 
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Table 10.15   Quantification of direct and indirect spatial gains and losses expressed in relation to SAC, SPA and BAP habitat designations within 

the Medina estuary 
 
 

Total changes to designations broken down by subtidal / intertidal

Direct change from intertidal mudflat to subtidal mud (marina dredge) 1.42 (0.67) Nil -1.42 (1.18)
Indirect change from subtidal sand/mud to intertidal (reduction in MLW) -1.31 (0.62) 2.01 (2.3) 3.94 (4.99)
Direct loss of SAC subtidal sand/mud habitat through breakwater footprint -0.8 (-0.38) Nil Nil
Totals -0.69 (0.32) 2.01 (2.3)
Total changes to habitats 

Subtidal Intertidal
Direct loss of intertidal sand/mud from marina dredge 1.42 -1.42 -1.80% 1.52%
Direct loss of subtidal sand/mud from  dredge footprint -0.8 0.85%
Indirect gain of intertidal mudflat (reduction in MLW) -3.94 3.94 4.99% -4.23%
Indirect loss of total  intertidal ( reduction in MHWS)6 -0.25 0.20%
Balance -3.32 2.27
Notes:
1.  Based upon Intertidal extent within Medina of 120 ha (BAP). 4.   Based upon mudflat extent of 79ha (NE GIS of BAP) 
2.  Based upon SAC extent within Medina of 212.7ha. 5.   Based upon subtidal extent of 93.2ha. 
3.   Based upon SPA extent within Medina of 87.7ha.

Gain / loss (ha) (%)

-1.42 (-1.18)
3.94 (3.28)

Nil

Change to Medina 
SPA ha (%) 3

Change to Medina BAP ha 
(%)

6.  Includes 0.02ha (0.43%) change in saltmarsh, based upon 4.67ha BAP saltmarsh on the 
estuary.

Change to Medina SAC ha 
(%) 2

Change to designated 
intertidal ha (%)1

%  loss / gain of Medina 
intertidal mud4

% loss / gain of 
Medina subtidal5

Change  (ha)   

 
 
 
It is important to stress that, due to the fact that Tables 10.15 and Tables C3 to C6 of Appendix C incorporate gains/losses as well as changes to designation, 
care needs to be exercised in interpretation; not all the values cannot be totalled, e.g. the indirect change from subtidal to intertidal SAC habitat does not 
represent and overall loss in SAC area.  
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10.5.2.1 Nature of effect 

 
Direct effects 
 
The direct effects of the scheme considered in isolation result in a gain of SAC habitat. 
This assessment is based upon the following considerations: 
 
 The direct intertidal loss of 1.42ha of mudflat arising from the marina dredge 

represents 1.8% of the estimated mudflat extent within the estuary of 79ha 
(MAGIC website 2008).  This loss of intertidal represents an equivalent gain in 
subtidal habitat of 1.42ha (1.2%);   

 While intertidal mudlfat in the outer estuary falls outside of the SAC 
designation, it is nevertheless designated BAP habitat and subject to coastal 
squeeze (see also Section 16.3.2.5);   

 The 0.8ha loss of subtidal habitat resulting from the breakwater construction, 
in spatial terms, represents about 0.4% of the subtidal habitat within the 
estuary and a negligible proportion of the subtidal within the Solent Maritime 
SAC as a whole;   

 The direct effects of the scheme together therefore result in a net gain of 
subtidal SAC habitat of 0.62ha.   

 
Indirect effects 
 
A marginal lowering in the water levels of the estuary due to a change in tidal 
propagation and increase in tidal range (0.5%) results in a net gain of intertidal habitat 
throughout the estuary of 3.69ha.  A 1.81ha net gain of intertidal falls within the 
SPA/SAC boundary (Table C5), where conditions are less stressed than in the vicinity 
of the proposed marina dredge.  Figure 7.9 shows the distribution of these changes to 
water levels throughout the estuary and summarises them in relation to the nature 
conservation designations.    
 

10.5.2.2 Significance of effect 
 
The overall effects of the scheme in terms of the spatial effects upon designated 
habitat within the Medina estuary are considered to be a minor beneficial impact 
based upon a 2.01ha gain in SPA area and a loss of subtidal SAC habitat of 0.69ha.  
The qualitative implications of the spatial changes to intertidal and subtidal habitats are 
discussed in Sections 10.5.3 and 10.5.4 below.  Whilst the significance of the changes 
should be considered within the Medina estuary first, it should be noted that the scale 
of any gains or losses within the wider context of the Solent Maritime SAC becomes 
very much smaller.   
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10.5.3 Changes to Intertidal Habitats Resulting from the Proposed Development 
 
Changes to intertidal habitat are considered both in relation to the direct loss resulting 
from the intertidal dredge and then the indirect net gain resulting from the change in 
tidal propagation and water levels resulting in a marginally higher tidal range (0.5%).  
 

10.5.3.1 Direct changes to the intertidal habitats 
 
Nature of effect 
 
The direct change to habitat resulting from the proposed dredging is most pronounced 
in the vicinity of the new marina as can be seen from Figure 3.1. The inshore portion of 
the marina requires removal of between 3 and 4.7m of sediment to achieve the -2.5m 
CD dredged depth. This results in the creation of 1.42 ha of subtidal habitat in 
exchange for an equivalent area of intertidal habitat as outlined in Table 10.15. This 
will have some implications for foraging habitat for waterbirds, which are discussed in 
Section 10.5.8.  This section considers the effects upon the benthos. 
 
The specific area of the intertidal dredge has been described as a species-poor 
oligochaete/Capitella assemblage, which is likely to be influenced by a combination of 
natural and anthropogenic organic enrichment from the adjacent Southern Water 
Storm Outfall (Section 10.4.1.2).  As a highly impoverished assemblage, it is of low 
significance both in terms of its benthic ecology and the value that it has for foraging 
birds. 
 
Following the initial disturbance resulting from the dredge, it is likely to be colonized by 
species from existing adjacent areas, oligochaete and capitellid polychaete taxa 
indicative of the stressed and more organically enriched conditions that exist in this 
part of the outer harbour and best described by a matrix of SS.SMu.SMuVS.NhomTubi 
and SS.SMu.SMuVS.Aph Tubi (See Section 10.4.1.3).  This new subtidal habitat will 
be subject to reduced flows and increased sedimentation of up to 80mm p.a. (Section 
7.3.6 and Figure 7.27) but the predicted species composition of oligochaete and 
polychaete worms and burrowing bivalves is found in conditions where natural 
sediment flux can be considerably higher than this, for example in the Humber and 
Thames estuaries. 
 
Significance of impact 
 
Available data suggests that the intertidal dredge lies within one of the most 
impoverished areas of intertidal in the estuary, stressed by both historic industrial 
pollution and potentially by periodic enrichment from the adjacent Southern Water 
storm water outfall.  While 1.42 ha represents a medium scale dredge for designated 
BAP habitat, given the low ecological sensitivity and value of the habitat, the 
significance of the change in habitat is lower, relative to what it would be for a faunally 
rich & diverse location, and is assessed as minor.  Additionally, this impact should not 
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be considered alone but in conjunction with the indirect increase in intertidal mudflat 
habitat resulting from the scheme overall (see Section 10.5.3.2. below). 
 
Compliance with WFD Objectives 
 
Under the Water Framework Directive (WFD), the Cowes Outer Harbour development 
falls within the area covered by the South East RBMP, comprising the Medina 
transitional water body and Solent coastal water body (see Section 9.2.1).  The current 
overall status of the Medina transitional water body has not yet been assessed.  The 
current overall status of the Solent coastal water body is moderate and the proposed 
objective is to achieve good ecological potential by 2027 and good chemical status by 
2027. 
 
At present it is not possible to undertake a complete assessment of the implications of 
the proposal on the quality elements used to assess ecological and chemical status.  
Details of the compliance assessment regime for priority substances are still being 
discussed at European level and finalisation of the draft Directions on Environmental 
Standards and Classification are still outstanding. Furthermore, the draft Directions 
place significant emphasis on the Environment Agency�’s water quality monitoring 
locations being sufficiently representative of the wider water body that they can reliably 
be used to assess compliance with chemical standards. However, details of the 
Environment Agency�’s proposed monitoring locations, their representativeness and 
how spatial criteria will be applied are not yet available.  
 
As noted previously, in the absence of information on the application of spatial criteria 
to the assessment of ecological impacts, it is not possible to undertake a 
comprehensive assessment against WFD proposed objectives and criteria for quality 
elements. However, the spatial extent of changes introduced by the developments are 
very small relative to the Medina and Solent water bodies as a whole and on this basis 
the risk to WFD objectives must be considered to be extremely small. See Section 
9.4.2.2 for comments in relation to compliance with priority substances standards in 
relation to physico-chemical and other pollutant standards that are incorporated within 
the overall assessment of ecological status. 

 
10.5.3.2 Indirect effects to the Medina estuary and its intertidal habitats  
 

Nature of effects 
 
As stated in Section 7.3.3, the predicted altered estuary morphology will cause 
changes in water levels, tidal currents and sediment transport. Modelling has shown 
that the indirect effects of the development upon tidal currents, upstream of the Chain 
Ferry, are negligible (Section 7.3.5.4). Similarly, the indirect effects upon sedimentation 
upon the intertidal are predicted to be negligible (Section 7.3.6.3 and Figures 7.23 an 
7.25).  There are, therefore, no predicted significant changes to sediment 
characteristics that would affect intertidal habitats. Water level changes are of 
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particular importance for the status of intertidal habitats, as these determine their 
spatial extent and the remainder of this subsection focuses upon the effects of water 
level changes. This impact has been discussed in Section 10.5.2 and is informed by 
Figure 7.9.  Intertidal habitats, i.e. intertidal flats and saltmarshes, are found between 
the Mean Low Water Spring (MLWS) and Mean High Water Spring (MHWS) marks.  
Within the intertidal zone, saltmarshes are generally restricted to elevations between 
Mean High Water Neap (MHWN) and the level of the Highest Astronomical Tide (HAT); 
i.e. slightly above the MHWS level (Toft et al., 1995).   

 
For the purpose of this assessment, and following guidance from Natural England, 
MLW and MHWS values were used to calculate the change in intertidal area.  
Subsequent calculations determined that the overall intertidal area within the Medina 
estuary between MHW and MLW amounted to some 100ha.  Approximately 5%, or 
5ha, of this area would be expected to be saltmarsh.3   
 
Based on vegetation analysis available for two of the biggest complexes of saltmarsh 
found in the Medina estuary (i.e. Werrar and Medham marshes), the majority of 
saltmarshes in the estuary can apparently be associated with the pioneer to lower 
saltmarsh zones (Section 10.3.2 and Figures 10.4 and 10.5).  Table 10.16 shows the 
National Vegetation Classification (NVC) data, saltmarsh extent, and associated 
saltmarsh zones for the two biggest complexes of saltmarsh found in the Medina, at 
Werrar and Medham.  It shows that 96% and 94% of these saltmarsh complexes are 
associated with the pioneer to low saltmarsh zones.   

 
Table 10.16 Saltmarsh communities at the Werrar and Medham saltmarsh 

complexes  
 

NVC Communities Saltmarsh Assemblage Extent 
(ha) 

Associated Saltmarsh 
Zone Tidal Level 

Werrar  2.21   
SM6 Spartina anglica 0.15 Pioneer marsh Centred around MHWN 

SM10 Puccinellia/Salicornia/Sua
eda maritima 

0.45 Low - middle marsh Centred around MHW 

SM14 Artiplex portaculoides 1.53 Low - middle marsh Centred around MHW 

SM24 Elymus pycnanthus 0.06 Transitional marsh From above MHWS to 
HAT level 

Medham  0.35   
SM6 Spartina anglica minute Pioneer marsh Centred around MHWN 
SM13 Puccinellia maritima 0.3 Low marsh Centred around MHW 
SM26 Inula crithmoides 0.02 Low marsh Centred around MHW 

Maritime grassland Elytrigia atherica/ Carex 
sp. 

0.04 Upper-transitional From above MHW to HAT 
level 

 
 

                                                      
3  The difference between the 5ha figure and that quoted in section 10.2.2 is due to saltmarsh extending 

beyond the MHW mark. 5ha is conservative ballpark estimate based on fact that 9ha quoted in 10.2.2 
would also include upper and transitional marsh, which we excluded from the analysis.  The BAP extent 
of saltmarsh on the estuary is 4.67ha. 
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Survey data from the Werrar showed the marsh to be located between 3.38m and 
3.52m above CD, i.e. predominantly at or below MHWN (3.5m above CD) and 
therefore subject to inundation on every tide.  The saltmarsh at Medham is somewhat 
more elevated by comparison lying between 3.65m and 4.19m above CD i.e. 
predominantly between MHWN and MHWS (4.2m above CD). 
 
The water level changes will give rise to three potential impacts on the intertidal 
habitats of the Medina estuary:  
 
(1)  Firstly, a slight (0.5%) increase in mean tidal range is predicted.  Depending 

on estuary morphology, this can generally be expected to lead to a slight 
increase in intertidal area.  As the increase is predicted to be at the LW level, a 
slight increase in mudflat area is likely to result from the development;  

 
(2)  Furthermore, a slight downward shift of the tidal action, as outlined in Section 

7.3.4, is expected to lead to a slight increase in intertidal area amounting to 
some 2.26 ha - this is a consequence of changes in level, relative to the 
estuary morphology; and 

 
(3) Thirdly, the downward shift in tidal action, and consequent change in HW level, 

is likely to lead to slight changes in saltmarsh extent and characteristics.  
There are fragmented saltmarsh areas around the estuary where the 47mm 
downward shift in HW level will lead to an area of approximately 0.1ha now 
being above the MHW mark.  However, this will be more than compensated by 
some increases at the lower saltmarsh margins.  Furthermore, such a shift to 
above the MHW mark will result in a slight transition of community types rather 
than a  loss in saltmarsh, as saltmarsh extends to well above the MHW level 
(up to HAT).  The modelling has shown that the MHWS mark, which is more 
important in determining saltmarsh extent, is not expected to experience as 
pronounced a shift as the MHW mark.  As outlined in Section 7.3.3, the MHWS 
mark is predicted to shift by 29mm less than the MHW mark (by 18mm in 
total).  The modelling shows that the area now falling above MHWS is 
approximately 0.25ha of which only 0.02ha (5%) affects existing saltmarsh.  
The effects of the 47m reduction in the MHW level amount to an increase in 
exposure time at the 3.5m above CD level of approximately 4 minutes on both 
a spring cycle and a neap cycle, i.e. 8 minutes in total.  In terms of total 
exposure there will be an increase from about 8hrs 53mins to 8 hrs 57mins on 
springs and 9hrs 02mins to 9hrs 05mins on neaps.  In percentage terms this 
amounts to a maximum of 1% increase in exposure. For the Werrar, where the 
saltmarsh is predominantly below MHWN, the reduced water levels, which 
tend to be more pronounced at lower states of the tide, will be marginally more 
significant than for Medham where the inundation is subject to less 
pronounced reductions in water level.   
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If most of the saltmarsh present in the Medina estuary belonged to the upper 
or transitional saltmarsh zones, then such a downward shift of the MHWS 
mark could lead to a fairly large proportion of the saltmarsh becoming 
transitional saltmarsh or grassland.  Thus, there could be a slight loss of 
saltmarsh in favour of (nationally rare) transitional communities.  However, 
NVC studies indicate that most of the saltmarsh in the Medina belongs to the 
lower saltmarsh zones (i.e. pioneer to low/mid saltmarsh).  At Werrar, the 
expected 47mm reduction in the HW mark is expected to result in some 7% of 
the SM10 low saltmarsh and SM14 low-middle marsh assemblage areas 
(principally the latter) occurring above the MHW mark.  This might lead to the 
establishment of a larger proportion of mid to upper saltmarsh communities 
over time.  The fact that the changes to exposure time will commence 
following completion of the capital dredge should not have any effect on the 
existing saltmarsh vegetation, as all saltmarsh plants tend to inhabit fairly wide 
ranging, and often overlapping, immersion/emersion niches.  This is 
demonstrated in Table 10.17 which shows mean annual daylight immersion 
niches for eight common saltmarsh plants.  In the context of this table, a 1% 
increase in exposure time for the Puccinellia maritima dominated community at 
Medham will have negligible impact given the very wide range of inundation it 
experiences.  The same conclusion can be drawn in relation to the SM10 
Puccinellia/Salicornia/Suaeda maritime and SM14 Artiplex portaculoides 
communities that occur at Werrar and have similarly wide ranging durations of 
inundation. 

 
Table 10.17 Mean annual daylight immersion niches for the lower and upper 

limits of eight saltmarsh plants (observed in Southwest England 
and Wales) 

 
Annual Daylight Immersion Hours 

(Out of Possible 4,480) Common Name Latin Name 
Lower Limit Upper Limit 

Common Cordgrass Spartina anglica 883 358 
Common Saltmarsh Grass Puccinellia maritima 410 134 
Sea Purslane Artiplex portulacoides 

 (previously Halimione p.) 400 146 

Common Reed Phragmites australis 261 40 
Sea Club Rush Bolboschoenus maritimus  177 124 
Red Fescue Festuca rubra 155 31 
Sea Rush Juncus maritimus 140 26 
Saltmarsh Rush Juncus gerardii 79 28 
Sea Couch Elymus pycanthus 58 12 

(Source: Derived from Clarke et al., 1993) 
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Significance of impacts 
 
The effects of the small scale (0.5%) increase in tidal range are predicted to result in 
beneficial changes to the intertidal habitats of the Medina estuary albeit, the 
significance of these changes will be minor and difficult to detect from natural 
variations.  Mudflat and saltmarsh extent should increase marginally, with mudflat 
increase being more pronounced.  Saltmarshes might experience a slight assemblage 
shift towards more diverse mid to upper communities.  Such a shift would not be 
detrimental to birds, as these saltmarsh communities/zones tend to have a higher 
functional value when compared with pioneer/low saltmarshes (see, for example, 
Norris, 2000; Packham and Willis, 1997; Goss-Custard and Moser, 1988).  Lastly, 
bearing in mind predicted sea level increases, which for the South East are forecast to 
amount to some 80mm by 2026 (340mm by 2056 and 1 m by 2106) (Defra, 2006), the 
predicted effects of lowered MHW and MHWS resulting from this development will only 
be felt in the short term and will likely be offset by the effects of rising sea levels in 10 
to 15 years.  

 
10.5.4 Changes to Subtidal Habitats Resulting from Proposed Construction of the 

Outer Breakwater 
 
Based upon the 2008 survey of the seagrass bed, contrary to earlier indications there 
would be no direct loss of seagrass habitat resulting from the breakwater construction. 
The impact on the seagrass bed is discussed as a discrete impact in Section 10.5.6. 
 
Nature of effect 
 
The assemblage within the breakwater footprint is considered most closely aligned to 
SS.SSA.CMuSa.AalbNuc. The bivalve Nucula nitidosa was found to be present in high 
numbers at grab sites G24 and G25 (See Figure 10.3) and increasing numbers of 
Scolopos armiger were also present, the latter often noted as being found amongst 
seagrasses (Ballerstedt, 2005).  
 
In determining the partial loss to this assemblage caused by the breakwater footprint, 
the following factors have been taken into consideration: 
 
 The extent of the existing communities both locally and further afield; 
 The resilience of the residual assemblage to recover from temporary 

construction impact of the breakwater; and 
 The extent and nature of assemblage that will replace it. 

 
Extent 
 
According to the JNCC habitat distribution atlas, the extent of SS.SSa.CMuSa.AalbNuc 
is not particularly widespread and fairly sporadic.  It has, however, recently been 
recorded as occurring within the local vicinity in the eastern area of Thorness Bay and 
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Osborne Bay as well as in Cowes Outer Harbour (Emu Ltd. 2007) suggesting that the 
known distribution is more extensive than currently reflected on the JNCC website.  
Within the Medina estuary, The area of coverage based upon Figure 10.3 is estimated 
to be about 34 ha and therefore the percentage area of the biotope directly affected is 
approximately 3%.  
 
Resilience of the assemblage to construction impacts 
 
The construction of the breakwater will inevitably cause some disturbance beyond the 
fringe of the breakwater itself, notably increased suspended sediment concentrations 
and some deposition.  The faunal characteristic of the principal biotope affected is 
robust by virtue of the relatively harsh environment that it occupies. The existing tidal 
currents generate continuous bedload transport in which the present organisms are 
able to survive.  For example, bivalves, Nucula nitidosa and Abra alba, have only 
moderate sensitivity to substratum loss and very low sensitivity to other construction 
impacts.  The catworm Nephtys hombergii also associated with this biotope has low 
sensitivity to substratum loss, and is not sensitive to smothering or higher suspended 
sediment concentrations. The recoverability of the assemblage to temporary 
construction impacts is, therefore, predicted to be high. 
 
The nature of the assemblage that will replace it 
 
The breakwater construction is described in outline in Section 3.3 and in detail in 
Appendix H. The rock armour is to comprise rock boulders that, in time, can be 
expected to be colonized by similar species that colonize natural limestone reef 
elsewhere in the Solent.   
 
Significance of impact 

 
The contributing impacts are assessed as: 
 
 The construction of the breakwater will result in the direct loss of 0.8 ha of a 

designated SAC feature, i.e. subtidal sediment communities;   
 As a direct result of the intertidal dredge, there will be an increase to the extent 

of the subtidal SAC of 1.42 ha. Taking into consideration the breakwater 
footprint this translates to, a net gain of 0.62 ha (Table 10.15);   

 A predicted indirect gain to the intertidal resulting from changed water levels 
will create a corresponding loss of subtidal of 3.94 ha; 

 The above will contribute to an overall loss of 3.32ha (3.62%) of subtidal 
habitat within the Medina.   

 
The direct habitat lost as a result of the footprint of the breakwater is considered to be 
of comparatively low value on the grounds of its broadscale distribution and the 
absence of any rare/listed species that would merit conservation, in contrast to the 
nearby seagrass bed.  The temporary disturbance to the habitat beyond the immediate 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 187 R.1518 
 

confines of the breakwater footprint will inevitably result in population reductions but 
this will be short-term, given the resilience/adaptability of the characterising species.  
The overall exposure of change to the biotope is considered to be medium but the 
vulnerability of the biotope is low.  The overall impact on a designated feature of high 
importance is however, assessed as minor.   
 

10.5.5 Changes to Subtidal Habitats Resulting from Proposed Dredging 
 
The potential impacts of dredging operations upon marine subtidal (and intertidal) sand 
and mud communities are reviewed in Elliott et al (1998) and include: 
 
 Increases to the amount of suspended particles influencing  turbidity, light 

penetration and primary production of the water column and substratum; 
 Potential  smothering effects on the benthos affecting suspension feeding 

invertebrae; 
 Disturbance to the benthic assemblage, possibly reducing the number and 

diversity of benthic species and affecting larval recruitment;  
 Liberation of sediment-bound contaminants thereby affecting water quality.  

 
The ecological consequences of the subtidal dredge are a function of the dredge 
characteristics (see Section 3.5), baseline habitats, their recoverability and the 
frequency of ongoing maintenance dredging commitments. (The latter is considered 
separately in Section 10.5.10).   
 
Nature of effect 
 
Capital dredging will result in the removal and relocation of surface sediments from a 
total area of 9.9ha of subtidal habitat, comprising the eastern channel dredge and a 
proportion of the marina dredge (see Figure 3.1).  Following the introduction of Layout 
6, there is now no longer a direct loss of subtidal seagrass habitat resulting from capital 
dredge (Section 10.5.6).  
 
This assessment must necessarily consider the characteristics of the potential impact 
zone and any particular sensitivity it encompasses.  As discussed in Section 10.3 the 
subtidal area within the outer harbour can broadly be divided into Zostera bed and a 
range of assemblages in which the characterising species have a high resilience to 
disturbance, polychaete/olygochaete dominated in the deeper muddier sediments and 
amphipod species in the coarser mobile sands.  The Zostera species, together with 
certain species that favour the seagrass biotope, may be more sensitive to the effects 
of enhanced turbidity and smothering and these potential impacts are considered in 
Section 10.5.6.  Outside of the Zostera habitat, available data suggest the seabed 
within the impact zone is largely devoid of sensitive filter feeders that would be 
adversely affected by smothering.  The native oyster, Oystrea edulis constitutes a 
possible exception and the potential impacts of dredging on this species are discussed 
in Section 11.2.4. 
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Excluding the Zostera bed, the subtidal habitat that lies adjacent to the seagrass bed is 
considered to comprise a mix of the SS.SSa.IFiSa.NcirBat, transitioning to 
SS.SSa.CMuSa.AalbNuc towards the mouth of the estuary. The bivalve Nucula 
nitidosa was found to be present in high numbers at grab sites G24 and G25 (See 
Figure 10.3) and increasing numbers of Scolopos armiger were also present, the latter 
often noted as being found amongst seagrasses (Ballerstedt, 2005).  The infralittoral 
mud behind the breakwater including the subtidal portion of the Marina dredge is best 
characterized by the biotope: SS.SMu.SMuVS.AphTubi - variable salinity cohesive 
muddy sediment (sometimes with some coarser material) dominated by the polychaete 
Aphelochaeta marioni (or other Aphelochaeta species e.g. A. amplivasatus) and the 
oligochaete Tubificoides spp. 
 
Magnitude of change 
 
The direct change in subtidal environment is small amounting to a removal of 
between 1 and 3m of sediment in the channel (Figure 3.1).  Given that the depth range 
of the infaunal biotopes affected extends to around 10m, this is unlikely to result in 
anything more than a short-term population reduction.  No significant change to the 
sediment characteristics is predicted (Section 7.3.6). 
 
Significance of impact 
 
While dredging may cause a temporary loss in abundance, recovery can be expected 
within a matter of months.  A review undertaken of data from dredging in a range of 
habitats concluded that the recovery of near-shore muds and sands can occur within 
weeks, especially where tidal currents may transport juveniles into the dredged area 
(Newell et al. 1998).  In less dynamic environments recovery of benthic communities 
occurred within a year (Newell et al., 1998).  The indirect change in sedimentation 
(see Figure 7.27) primarily applies to the new area of subtidal resulting from the marina 
dredge and the impacts have been discussed in Section 10.5.3.1.  Given that the 
changes to the subtidal biotopes in the dredge zone are predicted to be short-term only 
and the comparatively low conservation value of these assemblages (see Section 
10.4.1.1) the impact of change to subtidal habitats from dredging is assessed as 
minor. 

 
10.5.6 Potential Impact of the Proposed Development on the Zostera Habitat 
 

Seagrass represents a sensitive habitat in which physical disturbance and removal of 
substrate and plants can lead to increased patchiness and destabilization of the 
seagrass bed, which in turn can lead to reduced sedimentation within the seagrass 
bed, increased erosion, and loss of larger areas of Zostera Davison & Hughes, 1998).  
Table 10.18 shows the sensitivity of Zostera marina to physical factors compiled from 
information published on the MarLIN web site by Tyler-Walters, 2007.   
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Table 10.18 Explanation of sensitivity and recoverability ranks for Zostera marina (physical factors) 
 

Factor Intolerance Recoverability Sensitivity Evidence/ 
Confidence Rationale 

Substratum Loss High Very Low Very High Moderate 

The rhizome occupies the top 200mm of the substratum. Substratum loss will result in the loss of the shoots, rhizome and 
probably the seed bank. Recoverability will depend on recruitment from other populations. Although Zostera marina seed 
dispersal may occur over large distances, high seedling mortality and seed predation may significantly reduce effective 
recruitment. The slow recovery of Zostera populations since the 1920s - 30s outbreak of wasting disease suggests that, once 
lost, seagrass beds take considerable time to re-establish. 

Smothering High Very Low Very High Moderate 

Sediment disturbance, siltation, erosion and turbidity resulting from coastal engineering and dredging activities have been 
implicated in the decline of seagrass beds world wide (Davison & Hughes 1998; Holt et al. 1997). Seagrasses are intolerant 
of smothering and typically bend over with addition of sediment and are buried in a few centimetres of sediment (Fonseca 
1992). Recoverability will depend on recruitment from other populations. Although Zostera marina seed dispersal may occur 
over large distances, high seedling mortality and seed predation may significantly reduce effective recruitment. The slow 
recovery of Zostera populations since the 1920s - 30s outbreak of wasting disease suggests that, once lost, seagrass beds 
take considerable time to re-establish. 

Change in 
suspended 
sediment 

Intermediate Moderate Moderate Moderate 

Increased sediment erosion or accretion has been associated with loss of seagrass beds in the Australia, the Mediterranean 
and USA. Increased sediment availability may result in raised seagrass beds, more likely to be exposed to low tide, 
desiccation and high temperatures. Seagrass beds demonstrate a balance of sediment accretion and erosion. Sediment 
deposited during summer months may be lost again due to winter storms, re-suspension by grazing wildfowl, and increased 
erosion due to die back of leaves and shoots in autumn and winter. Seagrass beds should be considered intolerant of any 
activity that changes the sediment regime where the change is greater than expected due to natural events. 

Change in water 
flow rate Intermediate Moderate Moderate Low 

Seagrasses require sheltered environments, with gentle longshore currents and tidal flux. Where populations are found in 
moderately strong currents they are smaller, patchy and vulnerable to storm damage and blow outs. Increased water flow 
may also increase sediment erosion (see siltation above). Populations present in moderately strong currents may benefit 
from decreased water flow rates. 

Changes in 
turbidity  High  Very Low Very High Very Low 

Light attenuation limits the depth to which Zostera marina can grow and is a requirement for photosynthesis. Turbidity 
resulting from dredging and eutrophication caused a massive decline of Zostera populations in the Wadden Sea (Geisen et 
al. 1990). Seagrass populations are likely to survive increased turbidity for a month however prolonged increase in light 
attenuation will probably result in loss or damage of the population. 

Changes in wave 
exposure High  Very Low Very High Low 

Seagrasses require sheltered environments, with gentle longshore currents and tidal flux. Where populations are found in 
moderately strong currents they are smaller, patchy and vulnerable to storm damage and blow outs. Increased wave 
exposure may also increase sediment erosion (see siltation above). Populations present in moderately strong currents may 
benefit from decreased water flow rates. Small patchy populations or recently established population and seedling may be 
highly intolerant of increased wave action since they lack an extensive rhizome system. 

Abrasion & physical 
disturbance Intermediate Moderate Moderate Moderate 

Small scale sediment disturbance may stimulate growth and small patches of sediment allow recolonization by seedlings 
(Davison & Hughes, 1998). However, seagrasses are not physically robust and rhizomes are likely to be damaged, and 
seeds buried too deep to germinate, by activities such as trampling, anchoring, digging, dredging, power boat and jet-ski 
wash (Fonseca, 1992). Suction dredging for cockles in Solway Firth removed Zostera in affected areas while Zostera was 
abundant in un-dredged areas (Perkins, 1988). Physical disturbance and removal of plants can lead to increased patchiness 
and destabilization of the seagrass bed, which in turn can lead to reduced sedimentation within the seagrass bed, increased 
erosion, and loss of larger areas of Zostera(Davison & Hughes, 1998). Therefore, the impact from a scallop dredge is likely to 
remove a proportion of the population and result in increased erosion of the bed. Therefore, intolerance has been recorded 
as intermediate. 

(Reproduced from MarLIN web site.  Source: Tyler-Walters, H., 2007)  
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The habitat creates a baffling effect reducing wave activity and suspended sediment 
concentrations from the periphery towards the centre of the bed.  Drawing upon data 
from the Wadden Sea, van derHeide et al. (2007) have suggested that destabilization 
of a seagrass bed and the consequential increase in turbidity can exceed a critical 
threshold density beyond which collapse occurs and recovery is no longer possible.  
The extent to which a seagrass ecosystem engineers its own environment and creates 
a turbidity gradient is not fully understood but reduction in bed size could have an 
impact upon the remainder of the bed.   
 
Seagrass habitat is of high conservation significance, having suffered serious decline 
in the 1930s from which there has only been partial recovery.  While not an Annex I 
habitat in its own right, it is cited as a sub-feature of the �‘Sandbanks covered by sea 
water at all times.�’ Zostera marina, is also protected nationally by a biodiversity 
Species Action Plan and locally cited as a priority BAP habitat (Bray, M. and Cottle, R., 
(2003) and IOWC (2004).  
 
The potential impacts upon the Zostera bed are considered in terms of: 
 
 Direct reduction in the extent of the seagrass owing to the breakwater 

footprint/capital dredge (Section 10.5.6.1);  
 Potential short-term effects resulting from disturbance during dredging 

(Section 10.5.6.2); and 
 Potential indirect effects which result from changed hydrodynamics and 

sedimentation (Section 10.5.6.3). 
 
To assess the potential impact of the Cowes Outer Harbour Project upon the seagrass 
habitat a series of surveys were undertaken during August and September 2008 by Dr. 
Ken Collins of the National Oceanographic Centre.  The report can be found at 
Appendix X).  The key findings pertinent to this assessment are summarized below. 
 
The aim of the surveys was to quantify the spatial extent and distribution of both the 
subtidal and intertidal seagrass, Zostera spp. and characterize its condition, 
establishing an updated baseline for the EIA for the Cowes Outer Harbour Project.  
 
During August and September 2008 intertidal surveys were undertaken, plus sublittoral 
surveys using a towed video sledge and diver transects to establish shoot density and 
length, and sample the seagrass for determination of its health, epibiota and 
associated species.  
 
The Cowes seagrass bed occurs to the east of the seaward end of the Shrape 
breakwater, intertidally down to a depth of 2m below Chart Datum (CD) (Figure 10.10). 
There is a distinct eastern boundary off Old Castle Point caused by exposure to wave 
energy and tidal currents. Seagrass species composition varies with depth - on the 
upper intertidal it is exclusively Zostera noltii whilst below CD it is exclusively Zostera 
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marina. At 2m above CD there is an equal mix (by % cover) of the 2 species. The area 
of the seagrass bed (density >1 shoot/m2) is 27.1ha. 
 
The seagrass was found to be in good condition with no outward signs of disease.  A 
detailed breakdown of seagrass condition and associated species can be found at 
Section 3.3 of Appendix X. 
 
A key requirement of the survey was to comment upon any variation in distribution, 
density and extent of the Zostera species since the 2004 survey (see Section 10.3.1). 
The results of the towed video survey, undertaken by Dr. Collins in October 2004, 
show high correlation with the 2008 data as shown in Figure 10.11. In 2004 survey 
intensity, underwater visibility, video resolution and quality were less than in the current 
survey so there was some uncertainty over distinguishing between seagrass and algae 
as noted in Section 10.3.1. The blue symbols shown in Figure 10.11 were 
subsequently confirmed as algae. In addition, some confusion had been caused by a 
georeferencing error in the plotting of the 2004 survey in OD in the report (included at 
Appendix U) rather than WGS84, which resulted in the data being shown some 120m 
west of where it should have been.  In short, the recent survey data, shows the extent 
of the bed to be essentially unchanged from 2004. 

 
10.5.6.1 Direct reduction in the extent of the seagrass 

 
Based upon the 2008 survey of the seagrass (Collins, 2008) the seagrass bed does 
not intersect with the breakwater.  Furthermore, the scheme has now been redesigned 
specifically to avoid any direct impact upon the seagrass bed as described in Section 
2.3.3.3.  There is, therefore, now no direct reduction in the extent of the seagrass bed.   
 

10.5.6.2 Potential short term effects resulting from disturbance during capital dredging 
 
Nature of effect 
 
The potential effects of dredging operations on intertidal and subtidal habitats have 
been described in Sections 10.5.3 and 10.5.5. This subsection considers specific 
impacts on the intertidal and subtidal seagrass adjacent to the dredge area based upon 
the sensitivity of the habitat to temporary changes that may occur during and 
immediately after dredging operations.   
 
The principal indirect effects of dredging operations that may affect Zostera are to 
increase suspended sediment concentration (SSC) as material is disturbed on the 
seabed/escapes from the extraction process and redeposit sediment on the seagrass. 
It follows that increased turbidity and smothering (Table 10.18) can result from 
dredging operations.   
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In order to assess the effects of the proposed dredge upon water quality and identify 
the potential for secondary deposition a plume dispersal model was run based upon a 
likely dredge scenario.  The results of this modelling have been described in Appendix 
S and effects upon water quality summarized in Section 9.4.1.  This assessment will 
consider the findings of the SSC modelling and consider the effects of the predicted 
sedimentation from the dredging. 
 
Two �‘release�’ sites have been used in the model to represent dredging activities within 
the two specific dredge areas; the new channel and the marina.  The modelling results 
will be considered separately. The term �‘release�’ is used here to describe the period 
over which sediment is introduced into the water column during the dredging activity. 
The rate of release is based upon empirical data on material released during back-hoe 
dredging based upon the sediment characteristics.    
 
Suspended sediment concentrations/turbidity 
 
The modelling shows that the SSC resulting from the dredge plume tends to conform to 
the main flow streamlines and that while elevated SSC of up to 35 mg/l may occur for 
short periods during the channel dredging, the plume remains constrained by the high 
flows between the Shrape breakwater and the proposed breakwater.  Only low levels 
of additional suspended sediment are predicted beyond the confines of the channel in 
the undredged portion of the seagrass bed. The time series data show that SSC very 
rapidly returns to background concentrations upon cessation of dredging. (Section 
9.4.1.3 and Figure 9.23).    Furthermore, averaged data for the Eastern channel for the 
duration of the dredging show that SSC is around 6mg/l above background 
concentrations.   As stated in Section 7.2.4.4 and 7.3.6.3, hydrodynamic conditions and 
sediment transport in the vicinity of the Shrapre mud are dominated by wave activity.  
Data from routine monitoring of SSC at the seagrass bed at Calshot to the west of the 
entrance to Southampton water show natural variations in SSC induced by onshore 
waves to vary between 10 and 20mg/l (Collins, K. 2009) (Figure 10.16).  The natural 
variation in SSC at the Shrape seagrass bed is likely to be considerably higher than 
this, given the Medina River input and the accumulated fine silts in the estuary, a view 
reinforced by the highly turbid conditions that have hampered video survey of the 
eelgrass (Collins, K. 2009).  Given the natural variation in turbidity induced by waves 
and movement of fines within the estuary, the elevated SSC caused by the channel 
dredge plume of up to 35mg/l and associated turbidity is considered insignificant in 
terms of any impact on the seagrass being very short term in nature and within the 
range of natural variation experienced by the bed.     
 
Sedimentation 
 
The outputs from the plume dispersion model to predict any resulting sedimentation 
were as follows: 
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 Sediment deposition patterns at the end of release (after 5 days), 11 days later 
and the maximum throughout the simulation summarized in Figures 10.12a - 
10.12c  (Marina dredge) and 10.13a - 10.13c (Channel dredge); and 

 As time-histories of sediment concentration and depth of deposition at 12 
selected locations for the 16-day simulation period. 

 
The deposition values shown in the figures have been scaled up to reflect the total 
volume for the dredge. 
 
Figures 10.12a - 10.12b show that deposition that persists from the marina dredge 
essentially is largely confined to the area south (and in the lee) of the Shrape 
breakwater.  In reality, the consolidated nature of the material that deposits from the 
back hoe dredger is likely to fall away from the bucket only to be re-dredged after it has 
deposited back on the seabed.  Distribution and depth of accumulation away from the 
dredge area are, therefore, considered to be a worst case.  Some material is also 
predicted to find its way into the sheltered marinas on the west side of the estuary, 
following a similar pattern to the natural deposition that occurs throughout the outer 
harbour (see Figure 7.26).  Figure 10.12c shows the maximum deposition that is 
predicted at any point during the 16 day dredge simulation.  While this does show 
some deposition at the fringes of the seagrass bed around the east end of the 
proposed breakwater, the total deposition is <10mm.   However, this is removed by 
spring tide flows whilst dredging still occurs. Temporary deposition on this scale is not 
predicted to cause smothering of the seagrass (see Table 10.18).  
 
Figures 10.13a - 10.13c, summarizing sedimentation for the Channel dredge, show 
similarities to the Marina dredge simulation in terms of the distribution of material inside 
of the Shrape breakwater and the western marinas but on a significantly reduced scale, 
explained by the much reduced size of the dredge.  The maximum deposition, where it 
is predicted to occur at the northwest fringes of the subtidal seagrass bed is <5mm and 
it is apparent from Figures 10.13a and 10.13b, that it is transitory only and is dispersed 
by the end of the dredge operation. 
 
A number of researchers have studied the depths of deposition that seagrass can 
tolerate before survival becomes threatened.  Values from studies in Spain and the 
Philippines ranged from 100mm to 15mm for different species (Erftemeijher and Lewis 
(2006) after Vermat et al. (1997).  In field burial experiments of Zostera marina, plants 
buried to 40mm (corresponding to 25% of their height) experienced >50% mortality 
after 24 days, the results being the same for sand or silt burial.  Plants buried more 
than 75% of their height experienced 100% mortality (Erftemeijher and Lewis (2006) 
after Fonesca (2003).  In Zostera marina sedimentation has been observed to collect 
on epiphytes on the leaves causing discolouration and sinking (Erftemeijher and Lewis 
(2006) after Short et al. (1989).  Recent surveys show that, while epiphytes are present 
on the Zostera marina at Cowes, no discoloration was observed and the high energy 
environment probably inhibits settlement. 
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Water quality impacts 
 
The water quality section (Section 9.4.2) has indicated that concentrations of dissolved 
metals associated with dredging are unlikely to exceed EQS for the estuary.  
Assessment of the potential contamination from organic compounds has been based 
upon a conservative worst-case scenario that takes the 75 percentile SSC at the centre 
of dredging activity and projects concentrations entering the water column based upon 
the maximum concentration of the contaminant found in the sediments.  Contamination 
in the sediments overall for organic compounds were generally very low (see Section 
9.4.1.3) and it is considered highly unlikely that all the sediment loaded in one hopper 
would be contaminated to the maximum value sampled throughout the dredge zones.  
This, notwithstanding, the TPT and TBT values were found to be compliant with the 
MAC and EQS set under the Dangerous Substances Directive and WFD (Section 
9.4.2.1).  As the Hamble dredge monitoring data has shown, DO levels are not 
predicted to be adversely affected (see also Section 9.4.2.3). The overall 
consequences for the seagrass habitat and species found there are assessed as 
minor.  Separate assessments for oysters, which are considered to have particular 
sensitivity to water quality changes are considered in Section 11.2. 
 
Significance of effects from dredging disturbance 
 
Since the principal factor affecting turbidity during dredging is the SSC associated with 
the dredge plume, the turbidity effects originating from the dredge are considered to be 
temporary, generally small scale and insignificant in terms of inhibiting 
photosynthesis.  The scale and ephemeral nature of deposition predicted for the 
Cowes Outer Harbour Project dredging (resulting from the small changes to SSC) 
renders any likelihood of smothering highly improbable.  Some physical disturbance of 
the seagrass plants adjacent to the dredge area is possible, caused by the action of 
the bucket at the eastern edge of the channel.  Any impact of this nature can be 
minimized by strict operating procedures, which will require careful briefing of the 
dredging contractor staff on the importance of encroachment east of the proposed 
channel. 
 
Dredging of the eastern channel during the winter months, following the Zostera die-
back, would further reduce the likelihood of damage to the bed.  Overall, the temporary 
impact of disturbance to the seagrass bed is assessed as minor, consistent with the 
criteria identified in Table 6.4 of this ES. 
 

10.5.6.3 Potential indirect effects which result from changed hydrodynamics and 
sedimentation 
 
The sensitivity of seagrass has been discussed above in Section 10.5.6 and 
summarised in Table 10.18.  In addition to the short-term effects of sedimentation 
resulting from the dredge plume, there is a need to consider the effects upon Zostera 
species of the post-development changes to hydrodynamics and sedimentation that 
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have been modelled and described in detail in Sections 7.3.5 and 7.3.6 and Appendix 
Ap.   
 
Nature of the effects 
 
Increases in flow speed beyond a certain threshold can result in changes to shear bed 
stress and erosion of sediment thereby exposing the rhizomes and the root system of 
Zostera.  The rhizome, which is critical to the survival of a given plant and to vegetative 
reproduction occupies the top 200mm of the substratum, so significant loss of sediment 
from a Zostera bed will result in loss of the shoots, rhizome and possibly the seedbank 
(Tyler-Walters 2007).   
 
The changes to flow patterns in the vicinity of the Zostera, are best described by 
Figures 7.13, 7.14, 7.16, and 7.17.  At the time of peak Solent flows (Figure 7.14), the 
breakwater and secondary channel tends to divert the flow streamlines closer inshore 
to the east of the breakwater increasing the flow speeds by the order of 0.1m/s (range 
0-0.2m/s) throughout the tide, the maximum change occurring at the time of the Young 
Flood.   
 
At peak harbour ebb springs northward �‘draining�’ flows from the estuary are diverted 
towards either end of the breakwater enhancing the flow speeds in these areas.  
Higher flows occur throughout the ebb tides in the eastern channel (Figure 7.13) and 
flow speeds are again increased by up to 0.4m/s from almost slack flows over the outer 
Shrape Mud (Figure 7.16). 
 
Figures 7.14, 7.16 and 7.17 provide snapshots at key points in time during springs.  To 
obtain a more representative picture of flows across the Zostera bed, times series data 
has been plotted for a central location across the tidal cycle and the results are shown 
in Figure 10.14.   It can be seen that the maximum increase in current speed is a little 
over 0.2m/s indicating that while streamlined flows in the channel are enhanced by the 
proposed outer breakwater, changes to flows diminish significantly outside of the main 
channel. 
 
It is suggested that the predicted changes to the tidal flows, in themselves, do not 
represent the principal concern; rather it is any resultant changes that occur in relation 
to sedimentary processes that will be critical.  This is underpinned by the fact that the 
E. Cowes Zostera bed extends to Castle Point where peak flow speeds are in excess 
of 0.6 m/s (Figure 7.14).  Data recorded by Bruce (1994) shows variation in flow for the 
north Shrape mud to be between 0.2 and 1.5m/s (Figure 10.17).  Estimates of 
maximum flow velocities for suitable planting areas for seagrasses appear to range 
widely from a conservative figure of 0.5m/s to 1.82m/s (Fonesca et al. 1998).  
Notwithstanding the increases in current speed over much of the tidal cycle, velocities 
in the Cowes seagrass bed outside the channel dredge appear to be in the range 0.2 - 
0.4m/s (Figure 10.14). The predicted elevated flows (0.4-0.6 m/s) in the new eastern 
channel are likely to be higher than velocities which will be occurring over the seagrass 
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on its margins. In any case these are less than those experienced on the northern 
margin of the Shrape Bank and will not cause erosion to the bank structure   which 
withstand significantly higher velocities. 
 
Significance of effect 
 
For the Shrape mud, situated in less than 2m water, and considerably exposed to 
winds/waves from the north west quadrant, wave activity on the sediment is dominant 
over the tidal flows which for most areas of the bed are very weak.   The persistence of 
the bed in this exposed position indicates a high degree of cohesion, which the 
seagrass itself will help to maintain by the root system and �‘baffling effect�’ of the plants 
themselves.  The increases in flow speed by a maximum of 0.4 m/s is not predicted to 
cause erosion to the bed sediments in the vicinity of the Shrape breakwater (Figures 
7.26 and 7.27).  While the tidal flow regime is quite different and tidally induced bed 
shear stresses will be increased, these will still be lower than the wave induced 
stresses that currently exist in the area, to which the seagrass is accustomed and has 
consolidated to.  Taking this into account, the overall exposure to change is considered 
to be low.  The sensitivity of the seagrass to the predicted changes is considered to be 
moderate as the seagrass currently thrives in a highly dynamic wave dominated 
environment, which will not change.  Accordingly, the overall significance of the impact 
is considered to be minor. 
 

10.5.7 The Effects of Underwater Noise on Fish Species from Dredging and Construction  
 

Nature of effects 
 
Based upon the methodology for the breakwater construction, channel dredge and 
marina construction, as outlined in Section 3, the potential noise impacts relate to: 
 
 A possible requirement for steel piling for the breakwater foundations during 

the construction phase with an estimated duration  intermittent over 30 weeks; 
 Deposition of the rocks and ballast as dredged to construct the breakwater - 

estimated duration 10 - 12 months; 
 Dredging of the eastern channel with an estimated duration of 6 weeks; 
 Pile driving of 118 pontoon securing piles for the marina - estimated duration 

intermittent over 8 weeks; and 
 Pile driving of an estimated 26 piles load bearing piles for the facilities deck for 

the marina building - estimated duration intermittent over 3 weeks. 
 
While underwater noise was not identified as a specific sensitivity during the scoping 
consultation, a possible requirement for impact piling to reinforce the breakwater 
foundations prompted discussion with the Environment Agency (EA), who advised that 
an underwater noise assessment should be made of construction noise upon adult sea 
trout.  Sea trout are not thought to spawn in the Medina but they are known to forage in 
creeks around the Solent during the summer months (Fewings - Environment Agency 
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pers. com., 2008). The noise assessment is reported in full in Appendix Y and this 
section is limited to reporting the principal findings from the study. 
 
Noise levels from construction/dredging will be a function of several factors including 
the ambient/background noise, the proximity to anthropogenic noise sources, the level 
of sound generated at source (the source level) and the attenuation of sound as it 
propagates away from the source (the Transmission Loss).  The noise source level is 
generally expressed in terms of decibels for a reference pressure of 1 Pa at a range 
of 1m (dB re 1 Pa - 1m).   
 
The impact of underwater noise upon wildlife is dependant upon the sensitivity of 
species likely to be affected.  For example hearing thresholds in fish vary considerably, 
with the ability to hear being dependent on the physiology of the species.  
 
The assessment for Cowes benefited from field studies undertaken by Nedwell et al., 
of impact piling and virbro piling at the Red Funnel Terminal at Southampton (Nedwell 
et al., 2007).  The study, undertaken in conjunction with the Environment Agency, 
measured piling noise at various ranges from piling activity and the observed the 
responses on caged trout.  The results allowed refinement of a linear transmission 
model that could be adapted for individual species. 
 

SPL = SL - Na (R) 
 
Where SPL is the source pressure level, SL is the noise source level, Na is the 
transmission loss rate measured in decibels/metre and R is the range in metres from 
the noise source. 
 
Based upon an impact piling source level for an equivalent pile size of 70.7dBht 
(Salmo trutta) @1m and a transmission loss of 0.17dBht (Salmo trutta) per metre, the 
SPL for various ranges from piling are shown in Table 10.19 below. 
 
Table 10.19  SPL dBht for Brown trout at selected ranges from impact piling 
 

Range from Noise Source (m) SPL  dBht ( Salmo trutta) 
50 62.2 
75 58.0 
90 55.4 
110 52.0 

 
On the recommendation of the EA, noise impacts have been investigated in relation to 
the available channel width from the noise source.  It is understood that the noise level 
for trout should ideally be below 50 dBht (Salmo trutta) for at least half the width of the 
estuary at any point during construction works.  Research has shown that an 
avoidance response is unlikely when the species-specific SPL is below 50dBht.  For 
impact piling at Cowes 50dBht occ urs 122m from the noise source (Figures 2 and 3 of 
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Appendix Y).  It can thus be concluded that piling noise will not extend across more 
than half the channel width and the impact, at most, upon migratory trout will be of 
minor adverse significance.  While avoidance action may be undertaken by other fish 
species, during piling, the effects will be temporary and spatially limited.  The overall 
effects of noise on fish species are assessed as minor. 
 

10.5.8 Loss of Foraging Habitat for Birds resulting from the Intertidal Dredge/Marina 
Construction 
 

10.5.8.1 Nature of impact  
 
As described in Sections 7.3.3 and 10.5.3, the intertidal dredge to accommodate the 
marina will result in the direct loss of 1.42ha of intertidal mudflat from an area of the 
Shrape mud to the south of the Shrape breakwater (Figure 3.1).  Given that intertidal 
mud can be a key feeding resource for wildfowl and waders, the impact of this loss 
upon avifauna needs to be assessed. 
 

10.5.8.2 Magnitude of change 
 
The direct loss of 1.42ha represents about 1.2% of the intertidal area of the Medina 
(ABPmer, 2005b).  However, this does not equate directly into a 1.2% loss of feeding 
habitat as the intertidal areas differ significantly in their value as foraging habitat.  
Furthermore, the overall intertidal loss needs to be set in context of a predicted indirect 
gain of 3.69ha, i.e. a net gain of 2.27ha, which conceivably could yield higher value 
habitat than the area being dredged. 

 
10.5.8.3 Significance of effect 
 

The areas of greatest importance for bird usage on the Medina are within the inner to 
upper estuary and this is reflected in the extent of the SPA, Ramsar and SSSI 
designations that do not extend north beyond Kingston Quay with the outer estuary 
being excluded from the designation (see Section 10.4.3 and Figures 10.1 and 10.6).  
The northern limit of the SPA/Ramsar designation is approximately 2km from the 
proposed development.  As shown from Table 10.15, there is a net gain in SPA 
feeding habitat.  This notwithstanding, the Shrape Mud represents the largest area of 
intertidal for foraging/roosting supporting high numbers of dark bellied Brent geese, 
gulls - predominantly herring gull, blackheaded gull and waders including oyster 
catcher, turnstone, dunlin, curlew and redshank (Tables 10.12 and 10.13).  As the 
count data reflects, there is a clear demarcation between usage to the north of the 
Shrape breakwater and the area that includes the proposed marina dredge to the 
south of the breakwater (Figure 10.7).  By far the predominant species recorded is the 
black headed gull, although total season counts are lower than counts north of the 
Shrape breakwater. The herring gull is the next most populous species with a similar 
pattern.  No Brent geese have been recorded at Site A (Figure 10.7) possibly 
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explained by the absence of seagrass south of the Shrape breakwater.  Total counts 
for the season for the species present are recorded in numbers of four or less which 
indicate that the area is not extensively used by waders/wildfowl.  Oystercatchers 
appear to favour the area to the north of the Shrape. 

 
The low usage may be explained by a number of factors but a root cause is believed to 
be the impoverished fauna in vicinity of Area A and therefore the poor foraging value to 
birds relative to the area to the north of the Shrape (see Section 10.4.1.2).     
 
The impoverished conditions probably result from a combination of both natural and 
anthropogenic stress; a contributory cause of the former are the algal mats that are 
known to accumulate over the intertidal and periodic discharges of untreated sewage 
from the Southern Water storm water outfall at East Cowes (see also Section 10.4.1.2) 
are a key anthropogenic input.  These periodic discharges also account for the higher 
concentrations of heavy metals and other pollutants found inside of the Shrape 
breakwater with the reduced numbers of invertebrates present and the consequential 
reduced number of foraging birds.  Some marine invertebrates, such as polychaete 
worms and bivalve molluscs, which are abundant within intertidal mudflats, are poor at 
regulating the uptake of pollutants, such as heavy metals, and may therefore 
bioaccumulate these contaminants.  Lethal effects on marine invertebrates may allow 
pollution-tolerant species to dominate, such as oligochaete worms. Sub-lethal effects 
of marine invertebrates reduce the fitness of individual prey species (Elliott et al., 
1998).  This may affect birds and fish that feed on the invertebrate communities of the 
intertidal flats as prey species eventually reduce in number (English Nature, 2000).   
 
By contrast, the area to the north of the Shrape breakwater, most closely resembling 
biotope LS.LSa.FiSa Polychaete/amphipod-dominated fine sand shores, includes a 
range of bivalves, including Nucula nuncleus, Loripes lunicalis and Cerastoderma 
edule, representing a far more diverse (average of 25 taxa) and rich feeding resource. 
 
While the marina dredge will represent some loss in feeding resource the effect will not 
be proportionate to the loss in area because of the impoverished nature of the infaunal 
assemblage.  The gull species that dominate site A are polyphagous species that 
source food from a wide range of sources including refuse, fishery discards and 
earthworms (RSPB, 2000).  They are, therefore, not likely to be significantly affected 
by the loss of habitat and will exploit other food sources.  The very low usage by other 
species, suggests that the significance of the impact will be minor.  When the overall 
effect of the scheme is taken into consideration, for which a 2.27ha increase in 
intertidal is predicted throughout the estuary, the net effect may be of some benefit to 
foraging birds. 
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10.5.9 Disturbance to Waterbirds during the Construction of the Breakwater, Dredging 
and Marina Construction 
 

10.5.9.1 Direct and indirect impacts 
 

The direct impact to foraging/roosting birds is considered to be restricted to those 
populations that use the outer harbour and, in particular, the Shrape Mud.  There is 
considered to be no direct impact to the SPA on the basis that the northern extent of 
the SPA boundary is 1.7km from nearest area of vibro piling (i.e. extreme south of 
marina development area) and 1.9km from the marina facilities deck where impact 
piling may prove necessary.  Potentially there could be an indirect impact upon the 
SPA if species, when disturbed, were to relocate to other areas of the estuary within 
the SPA boundary.  The significance of this is dependant upon the extent to which the 
areas are considered to be close to the carrying capacity for the species present for 
which data is not currently available. 

 
10.5.9.2 Nature of impact 
  

Frequent disturbance to birds causes them to either temporarily cease feeding or to fly 
away to an alternative foraging location.  This can compromise their feeding efficiency 
and ultimately their survival.  At this site such feeding disturbance could occur from 
noise and increased human activity in the area during the impact piling associated with 
the breakwater construction, during dredging and during the piling to accommodate the 
marina pontoons and facilities.  The noise levels associated with these activities have 
been assessed and are documented in Section 13.  

 
 
10.5.9.3 Magnitude of change  
 

The extent to which birds are affected by different sources of noise and disturbance 
has been the subject of a lot of previous assessment and monitoring work.  These 
preceding studies are valuable for understanding the potential magnitude and 
significance of any effects from the proposed development.  For this assessment, the 
following examples and reviews have been sourced and considered:  
 
 Bird disturbance monitoring that was conducted in connection with the 

approved site for the South Humber Power Station (ABB Power Generation 
Ltd.) near Pyewipe, Lincolnshire (ERM, 1996);  

 Bird disturbance monitoring of flood defence improvement works (concrete 
filling) at Saltend on the north bank of the Humber Estuary 1995 to 1997 
(IECS, 1999);   

 Reviews of bird disturbance impacts to support EIAs for the Immingham Outer 
Harbour on the south bank of the Humber Estuary (ABP Research & 
Consultancy Ltd, 2001); the Teignmouth Quay Development (ABP Marine 
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Environmental Research Ltd, 2002) and the Humber Estuary Tidal Defences 
scheme (Environment Agency, 2000);   

 Published literature Reviews including Smit & Visser, (1993); Tensen & van 
Zoest (1983); 

 Paper by Hill et al., 2008: Improving the Quality and Utility of Disturbance 
Research; and 

 Report prepared for the Humber Industry Nature Conservation Association 
entitled: Construction and Waterfowl: Sensitivity, Response, Impacts and 
Guidance (IECS, 2008); 

 
In general these studies have shown that birds are disturbed by a sudden large noise 
but have shown an ability to habituate (become accustomed to) more regular noises.  
For instance, and with respect to piling specifically, it was concluded that although this 
has the potential to create most noise during construction, it often consists of rhythmic 
�“bangs�”, which after a short period birds are likely to become accustomed to (ABP 
Research & Consultancy Ltd, 2001).  Other research has also indicated that, in 
general, birds appear to habituate to continual noises as long as there is no large 
amplitude �‘startling�’ component (Hill et al., after Hockin et al., 1992).  For this reason, 
any noise from vehicles and vehicle-movements are tolerated much better than people 
at the source of the disturbance and this pattern is observed throughout most of the 
literature that has been reviewed.   
 
An example of the results from previous winter monitoring work is a study done as part 
the construction work for ABB Power Generation Ltd, undertaken in December 1994.  
This monitoring was carried out over the winter, spring and autumn of 1995 (January-
April and September-October) and it was found that there was no large-scale 
disturbance due to construction work on the ABB site.  Although some localised 
disturbance was recorded in response to two sudden events this was not considered to 
have a major effect on surrounding bird populations and was found to be no greater 
than those arising from third party disturbance including walkers and stopped cyclists 
which was unrelated to ABB�’s work (ERM, 1996).  In particular, this study indicated 
that birds rapidly habituate to piling noise.  Observations suggested that it was the 
initial sudden bang during piling activities which caused the disturbance and that 
subsequent bangs typically resulted in less disturbance, demonstrating an habituation 
response.  Overall, it was found that birds remained undisturbed by piling noise that 
occurred behind the sea wall and it was only when piling occurred through the sea wall 
that disturbance occurred (ERM, 1996).   
 
Previous monitoring and assessment work has sought to identify boundaries within 
which disturbance could cause a response (for work undertaken within the intertidal 
zone).  The monitoring work for the Saltend coastal defence developments indicated 
that bird usage in areas close to the building work and at a separate control location 
were similar over the middle shore to low water areas (although the control site did 
show higher concentrations of waterfowl on occasion).  It general though it was 
concluded that waterfowl require a buffer zone of between 100 - 200m from any 
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activity, although the width of the buffer will depend on a series of variables, including 
species, activity, time of year, site topography, weather, tide state and habituation level 
(Environment Agency, 2000).  Both piling and backhoe activity resulted in reduced 
usage but the disturbance was confined to the immediate vicinity of works and re-
colonisation of the site was rapid. Gulls in particular appeared to habituate to 
disturbance and were observed to feed within 10m of the activity. 
 
For the assessment of the Teignmouth Quay Development an approximate zone within 
which birds may be affected by disturbance was estimated to be typically at about 
200m (ABP Marine Environmental Research Ltd., 2002).  The startling effects of 
sudden noise were quantified, based on published research, studies by the 
Environment Agency for the Humber Estuary Tidal Defences scheme (Environment 
Agency, 2000).  These concluded that a sudden noise in the region of 80dB appears to 
elicit a flight response in waders up to 250m from the source, with levels below this to 
approximately 7 dB causing flight or anxiety behaviour in some species.   
.   
A recent, comprehensive review of construction noise combined noise level attenuation 
surveys with responses of estuarine birds to noise disturbance at Saltend.  The results 
of this are summarised in Table 10.20 below. 
 
Table 10.20 Effects on avifauna observed at Saltend during construction 

works 
 

Noise Source Response 
Personnel and plant on mudflat  High 
Third Party on mudflat  High 
Personnel and plant on seaward toe and face  High to Moderate 
Intermittent plant and personnel on crest  High to Moderate 
Third Party on bank  High to Moderate 
Irregular piling noise (above 70dB)  High to Moderate 
Long term plant and personnel on crest  Moderate 
Regular piling noise (below 70dB)  Moderate 
Irregular noise (50-70dB)  Moderate 
Regular noise (50-70dB)  Moderate to Low 
Occasional movement of the crane jib and load 
above sight-line 

 Moderate to Low 

Noise below 50dB  Low 
Long-term plant only on crest  Low 
Activity behind flood bank (inland)  Low 
Note: Noise levels given in LAeq 

(Source IECS (2008)) 
 
A flight response was noted to occur at between 80-85dB, consistent with the findings 
of previous studies which noted 84dB(A) to be the level at which flight response 
occurs. Behavioural response notably downshore movement of wildfowl was noted 
above 70dB(A). 
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For the Cowes Outer Harbour Project all construction work on site will be done comply 
with BS5228 Part 1:1997, under which it is common to set noise guidelines for 
construction activities to an absolute of 75LAeq,dB at 10m for 10hr periods. British 
Standard BS5228: Part1: 1997 also provides guidance on noise levels from piling 
activities.  It is anticipated that construction of the whole development will take 
approximately 1 year with intermittent piling events throughout that period.  Whenever 
piling is undertaken it is likely to be carried out in a typically regular or rhythmic fashion. 
 
Based upon the known noise levels associated with the construction elements, the 
estimated noise levels for South Esplanade, North Esplanade and Cowes have been 
calculated (Section 13.3, Tables 13.3a and 13.3b).  With the exception of the marina, 
piling levels remain below 70 dBLAeq i.e. below the level for behavioural response on 
the part of most species. 
 

10.5.9.4 Significance of effects 
 
The survey data for the Medina as a whole (Section 10.4.3.3 and Tables 10.10 and 
10.11) and for Shrape mud (Section 10.4.3.4 and Table 10.12) shows that the 
sensitivity of sites is very seasonal with intertidal mudflats being extensively used by 
passage/migrant birds over the period September through to March with little usage 
outside of these periods.  The principal exception to this pattern is the Ringed Plover, 
which uses the estuary during the autumn passage from August to October, with flocks 
of 30- 50 birds recorded (Medina Valley Bird Reports 1987 - 2006) (Marston, 2007b) 
(Section 10.4.3.3 and Table 10.10).  Furthermore, there is clearly diurnal variation in 
significance, since disturbance of the mudflat when fully exposed at low water, 
particularly during springs, will have significantly more impact than disturbance at high 
water. 
 
The area is also subject to frequent disturbance during daylight hours from walkers and 
dogs being exercised off the lead in the area between the Shrape breakwater and Old 
Castle Point (Marston, 2005). 
 
All other factors aside, the area of greatest disturbance will be the Shrape mud south 
of the Shrape breakwater.  This will initially be disturbed by the dredge that will 
significantly reduce the intertidal in area (Section 10.5.2).  Subsequent to the marina 
dredging, the remaining intertidal south of the Shrape breakwater will experience 
disturbance principally from piling and construction activities for the marina itself.  The 
greatest impact is likely to be at the start of the piling process and after any significant 
break and this is expected to be a temporary effect on each occasion.  In view of this 
and the fact that there is a large and significantly richer feeding resource to the north of 
the Shrape breakwater for which the breakwater itself will provide a natural barrier to 
noise/disturbance at the marina site, it is considered possible that any birds disturbed 
will relocate to the north side of the Shrape breakwater.  Downshore movement 
following disturbance has been a recorded response from construction disturbance 
(IECS, 2002).  The overall significance of the impact is dependent upon the carrying 
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capacity of the estuary and whether higher density feeding upon the Shrape mud 
north/east of the Shrape breakwater or elsewhere within the estuary is close to or at 
the carrying capacity.  If this were to be the case then, higher density feeding, could 
result in reduction in food intake that could affect the survival of some birds (Hill et al., 
2008). While no detailed bioenergetics studies have been undertaken, what is 
apparent from the infaunal data and current foraging statistics is that the mudflat in the 
vicinity of the proposed marina is highly impoverished and is not currently extensively 
used for foraging (see Section 10.4.1.2).  
 
For the areas outside of the marina development, i.e. the area to the north of the 
Shrape breakwater and the areas of intertidal upstream of the Chain Ferry, piling 
probably represents the most significant impact.  To assess the effect of this, we have 
plotted the predicted noise levels at various distances from the nearest points of piling.  
The results can be seen in Figure 10.15.  In conjunction with the criteria set out in 
Table 10.20, the data suggests that the disturbance from marina piling will be of 
moderate significance for any birds foraging/roosting on the residual area of the mud 
immediately south of the Shrape breakwater.  Moderate to low levels of impact may be 
experienced by any birds present at low water on the mudflats in the vicinity of 
Shepards Wharf.  Beyond about 1km, noise levels are below 50dB with minimal 
adverse effect upon bird behaviour.  Noise levels from marina piling to the north of the 
Shrape breakwater will be shielded to some extent by the structure itself.  The 
breakwater piling from its nearest location at the east end of the breakwater is likely to 
have a moderate to low impact upon foraging/roosting birds on the Shrape mud, and 
previous data suggests that down-shore movement to the north further from the 
disturbance is a possible response provided the area is not at capacity. 
 
On this basis, and pending extra mitigation measures to address this, the temporary 
impact of construction disturbance based upon a worst case scenario, must be seen as 
being of moderate adverse significance given the importance of the foreshore for 
feeding birds.   
 

10.5.9.5 Mitigation (and likely residual effects) 
 
The significance of the impact is both time and location dependent.  The significance 
can be greatly reduced if the construction plan can minimise works over the over-
wintering period from September to March.  If this were not possible, then avoidance of 
piling activities over periods of greatest usage, e.g. low water would markedly reduce 
the impact.  
 
Mitigation for the disturbance from piling has also been taken into consideration in the 
choice of piling technique.  Thus, impact piling will only be used where absolutely 
necessary but for the marina piling, it is anticipated that the bulk of the piling will be 
undertaken using vibro techniques. In addition, a soft start approach (whereby piling 
starts softly and then increases in pressure and noise) is recommended to minimize 
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bird disturbance.  With the adherence to the proposed mitigation measures, the 
significance of the impact can be reduced to a minor adverse significance. 
 

10.5.10 Effects of maintenance dredging operations upon marine ecology 
 
Maintenance dredging, when it occurs, will have similar direct short term effects as 
those outlined in Sections 10.5.5 and 10.5.6.2 with respect to capital dredging but the 
scale and duration of such effects will be markedly reduced.  Based upon a maximum 
annual sedimentation of 80mm p.a., the predicted frequency for maintenance dredging 
in the new marina will be circa every 3-4 years.  Furthermore, there is likely to be 
greater flexibility in timing such work to avoid sensitive periods such as the oyster spat 
season.  Taking this into consideration the direct impact is assessed as low. 
 
In the course of consultation with Natural England regarding the proposed 
development, further comment regarding the indirect effect upon the functioning of the 
estuary is appropriate in relation to the estimated 37% increase in the annual 
maintenance dredging requirement.  Section 7.3.7 characterizes the change in the 
maintenance dredging regime and casts some doubt on the concern that increases in 
maintenance dredging over recent years has caused a reduction in sediment supply to 
the intertidal areas of the inner estuary.  The principal evidence to counter concerns of 
a reduction in sediment supply to the inner estuary is taken from the historic analysis of 
the estuary morphology over the past 150 years reported in Appendix N.  A 
comparison of Figures 23 and 24 of Appendix N serve to illustrate that man-made 
interventions and dredging between 1856 and the 1980s, caused temporary changes 
to the natural working of the system but stable and marginally accretionary trends have 
dominated since 1980.  This view is further illustrated by an analysis of water volumes 
for sections of the estuary in Figure 32 of Appendix N.  While acknowledging a paucity 
of historic data, there is a clear stabilization of water volumes since the 1980s, which 
had hitherto increased substantially since 1856. 
 
The above analysis had not been undertaken at the time that the Medina Estuary 
Baseline Document was drawn up in 2004, which was written in the context of 
concerns regarding the long-term sediment supply to the estuary.  Since its publication 
a substantial amount of work has been undertaken to model the hydrodynamic and 
sediment processes within the estuary and develop a Marine Impact Assessment Tool 
for the assessment of developments (see Section 7.3).  The results of the 
hydrodynamic and sedimentation model runs show negligible change for the post-
development scenario upstream of the Chain Ferry (see Section 7.3.5.3 and Figure 
7.20 Section 7.3.6.2 and Figure 7.23). This reinforces a view expressed in Section 3.1 
of Appendix N that the constriction at the Chain Ferry arguably represents the true 
estuary mouth with the areas to the north demonstrating some characteristics of an 
open coast bay. 
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Until such time as the maintenance dredging baseline document for the Medina is 
updated, decisions will, understandably, be based upon this document and will not 
necessarily reflect any improved understanding of the estuary system offered by the 
Marine Impact Assessment Tools.  A recommendation for prompt review of the 
baseline document has now been submitted in the form of a position paper to the 
MEMG, a copy of which can be found at Appendix Z. 
 
Based upon the Marine Impact Assessment Tools work referred to above and the 
specific post-development modelling of the effects upon hydrodynamics and 
sedimentation for the Cowes Outer Harbour Project, the 32% increase to the 
maintenance dredging requirement will cause insignificant change to sediment supply 
upstream of the Chain Ferry and will, therefore, have insignificant impact upon habitat 
extent throughout the estuary. 
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11. Commercial Fisheries 
 

This section of the ES provides a baseline description of commercial fishing activities 
in the wider area and considers the potential impacts of changes arising both during 
the construction and post-construction phases of the Cowes Outer Harbour Project 
upon the fishing industry.  The assessment of the impacts on fin fish, oyster fisheries, 
and crustacean potting in the Solent draws upon and updates earlier studies of the 
commercial fisheries in the Solent undertaken by ABP Research in support of both 
Southampton Approach Channel Deepening and Dibden Terminal.  Consultation with 
the Southern Sea Fisheries Committee, representatives of the fishing industry, MFA, 
Cefas and the Environment Agency has been used to characterise the commercial 
fishing activity that could be potentially affected by this development. 

 
11.1 Baseline Information 
 
11.1.1 Fisheries Regulation 
 

The Southern Sea District Committee (SFDC) regulates fishing activities to the six 
nautical mile limit from Lyme Regis in the west to Hayling Island in the east covering 
the entire Dorset, Hampshire and Isle of Wight coastline.  There are currently 470 
commercial fishing vessels registered to fish within the Southern Sea Fisheries District 
and 96 known charter-fishing boats operating (Southern SFDC website).  It is 
estimated that 80% of all landings within the district are shellfish.  A stricter legislative 
regime has seen a marked decline in the number of part-time fishermen, and over 80% 
that are actively fishing are now full-time (Walmsley and Pawson, 2007). 
 
Sea Fisheries Committees are empowered not only to enforce local fishery byelaws, 
but also National and European legislation relating to sea and migratory fish.  These 
responsibilities are shared with both the Marine and Fisheries Agency (MFA) and the 
Environment Agency (EA).  Under the Marine Bill, the SFCs will become Inshore 
Fisheries & Conservation Agencies with a wider remit and improved powers to develop 
sustainable fisheries within their jurisdiction.  The Environment Agency has a general 
duty to maintain, improve and develop freshwater fisheries, including salmon, trout and 
freshwater eels, with jurisdiction over fishing activities 6 miles from freshwater 
baselines.  
 
The Solent native oyster (O. edulis) fishery is regulated under the 1980 Solent Oyster 
Fishery Order by the Southern Sea Fisheries Committee (SSFC).  The Order extends 
from a line between Seaview and Southsea Castle in the east to a line between Hurst 
Spit and Fort Albert but excludes the estuaries including the Medina that adjoin the 
Solent (Figure 11.1). The fishery season for oysters is set each year by SSFC 
(generally between the first weeks in November and the end of February to March), 
with a closed season between 1st April and 31st October (Walmsley and Pawson, 
2007). Cowes Harbour and the Medina estuary are designated Shellfish Waters under 
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the EC Shellfish Waters Directive (2006/113/EC) for this species (See Figure 11.2). 
The original Shellfish Waters Directive (79/923/EC), adopted on 30 October 1979, was 
repealed by the codified Shellfish Waters Directive (2006/113/EC), adopted on 12 
December 2006. The directive is implemented through the UK Shellfish Waters 
(Quality for Shellfish) Regulations 1995 and the Surface Waters (Shellfish 
Classification) Regulation 1997. In addition, the estuary is designated as a Shellfish 
Harvesting Area under the Food Hygiene (England) Regulations 2006 that implement 
(for England) the requirements of EC Regulation 853/2004, laying down specific 
hygiene rules for food of animal origin. The Regulation, which replaces the EC 
Shellfish Harvesting Directive (91/492/EC), prohibits the commercial harvesting of 
molluscan shellfish from waters that have not been classified by the competent 
authority.  The regulations set standards for the level of treatment for shellfish collected 
from the harvesting area prior to sale. The water quality requirements for these 
designated areas are reviewed in the Water Quality Section, Sections 9.2.5 and 9.2.6. 
In 2003, the area was classified as Class C (thus requiring relaying for a minimum of 2 
months), with a note indicating marginal compliance.   
 

11.1.2 Overview of Commercial Fishing Activity 
 

Trawling, netting and angling take place throughout the year in the Solent but are 
weather dependent, with the greatest activity occurring during the warmer months.  
The main commercial species include oysters, crabs, lobsters, sole, plaice, cod, 
whiting, bass, mullet, skate and rays.  Other less commercially important species 
include mackerel, dogfish and eels.  There is a licenced salmon and sea trout seine net 
fishery in the Beaulieu River. The harbours on the north side of the Solent and the 
upper part of Southampton Water are designated bass nurseries within the Solent. The 
review will focus on fishing vessels not just registered at Cowes but also in the wider 
area as many fishing boats could fish seasonally in the Medina/Cowes area from 
nearby fishing ports even if they are not registered in the study area.  

 
11.1.3 Fin Fishing 

 
11.1.3.1 Southampton Water and the Solent 
 

The new fisherman�’s landing jetty that opened in the Hamble in 2006 is the main 
fishing port in Southampton Water, although a few vessels are also based in Hythe and 
Marchwood. Several small boats using gill nets take small amounts of cod and whiting, 
and the others use nets for bass, mullet and flatfish. Two or three boats also use otter 
trawls to take cod and whiting (Walmsley and Pawson, 2007).  

 
Lymington has a small harbour that supports 19 boats of 7-12 m. Fin fishing activity 
centres around trawling and netting for white fish and netting and lining for bass. The 
local Keyhaven fleet comprises of 5 boats all <10 m which undertake a mixture of 
shellfish and fin fish fisheries. Boats use otter and beam trawls and set tangle nets for 
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sole, plaice and rays, gill nets for bass and mullet, and longlines for bass. Several 
boats offer charter angling trips (Walmsley and Pawson, 2007). 

 
11.1.3.2 The Isle of Wight (including the Medina estuary) 
 

All but a few of the 54 registered fishing boats working from the Isle of Wight use static 
gear.  Six to 8 boats set gill, tangle and trammel nets for flatfish, rays, cod and bass in 
season. Eel fyke nets are set in the River Yar.  Around 8 boats fish from Cowes and 
Wootten using pots and nets to catch eels, mullet, flounders and bass in the tidal 
reaches of the River Medina. Yarmouth has 13 boats <12 m some of which undertake 
netting and lining (Walmsley and Pawson, 2007).  

 
11.1.4 Shellfishing 

 
11.1.4.1 Southampton Water and the Solent 

 
Around sixteen registered vessels in Southampton water (from Hythe and Hamble) 
dredge native oysters in the Solent, particularly around the cultivated beds found at the 
entrance to Southampton Water (e.g. Calshot and Stanswood Bay) (Walmsley and 
Pawson, 2007). 
 
Lymington and Keyhaven supports about 24 boats all <12 m undertaking a mixture of 
fin and shellfish fishing. Some of the boats net for cuttlefish, dredge for native oysters 
and many undertake potting for lobsters and crabs.  
 

11.1.4.2 The Isle of Wight (including the Medina estuary) 
 

All but a few of the 54 registered fishing boats working from the island (the majority 
being based in the three main ports; Bembridge, Cowes and Yarmouth) use static 
gear. At Bembridge, around 30 boats of 6-12 m fish regularly: The larger boats set up 
to 1,000 pots whilst the smaller boats set 50-250 pots, effectively saturating local 
grounds. Yarmouth has 13 boats <12 m each using up to 800 pots (Walmsley and 
Pawson, 2007). Cuttlefish traps are set between the 2m and 5m contours on the lower 
Shrape mud between April and August (Peter Marshall pers. com Oct 08).   
 
Lobsters are generally the main species caught by the potting fishery, although brown, 
velvet and even green shore crabs are also landed. Around 8 boats fish from Cowes 
and Wootten using pots and nets, and two may join the regulated oyster fishery in 
winter. 
 
The extent of bait digging in the Medina covers approximately 6 miles of shoreline, with 
the main areas being at the Shrape mud and from the Shrape breakwater east to Old 
Castle Point.  Within the estuary, digging for ragworm occurs along the whole river but 
is most extensive south of Kingston (Walmsley and Pawson, 2007). 
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As mentioned in Section 11.1.1 the stretch of the Medina from the Chain Ferry south to 
the Folley Inn is designated as a shellfish water for native oysters (Figure 11.2).  
Oyster harvesting has been prohibited over recent years, owing principally to 
unacceptable levels of biological contamination associated with Fairlee STW (Ian Udal 
(Environment Agency) pers. com. Oct 08) (see also Section 9.3.3.5).  As of 20 
October, 2008, the fishery was re-opened as a Class C harvesting area.  The 
distribution of Oysters in the Medina is principally between the Chain Ferry and the old 
Kingston power station (Rowland (IOWC) pers. com. Oct 2008).  Sampling of oysters is 
periodically made from this stretch of the river.  Oysters are believed to be present in 
lower numbers north of Kingston Power station to Folly Inn.  Within the outer harbour, 
oysters are reported to be present in the area inside the Shrape breakwater (Roger 
Downer, Fisherman pers. com. Oct 08). 
 
There is a significant oyster bed to the west of Egypt Point and into Thorness Bay that 
does not feature on Figure 11.1 (extracted from the most recent Solent Oyster Fishery 
Stock Report)  (Mark Rowland IOWC pers. com. Oct 08). 

 
11.1.5 State of the Solent Oyster Fishery 
 

Cefas, and MAFF prior to 2001, has been undertaking annual stock surveys of the 
Solent Regulated Oyster Fishery since 1978. For the Solent as a whole, catch rates of 
large oysters (50 mm and bigger) during the 2007 survey were higher than the average 
for the previous 20 years.  This increase in overall catch-rate is almost entirely due to 
increased catch rates on a single bank (Ryde Middle), which accounted for a doubling 
of the 2005/2006 figure recorded for the Eastern Solent. The catch rate of small 
oysters (less than 50mm) was also above the 20-year average (Cefas, 2007), 
however, 2006/2007 figures appear to have been influenced by the absence of data 
from the Lee-on-the-Solent and North Channel banks, due to inclement weather.   Low 
catch rates in most years act to depress the area mean, resulting in an elevated mean 
catch rate for 2007/2007.  Overall, recruitment remains low and improvement in stock 
will take time.  The increased catch rates of large oysters at Ryde Bank follows the 
high numbers of small oysters observed in the 2004/2005 surveys. 

 
11.2 Impact Assessment 
 

The scoping opinion (Appendix B) gave clear direction for the need to consult directly 
with both fishermen�’s associations throughout the Solent area and with the Southern 
Sea Fisheries Committee in relation to the potential impacts upon commercial fishing 
activities. 
 
A commercial fisheries consultation meeting was duly held at CHC Offices on 28 
October 2008.  Prior invitation had been given to all associations for which details 
could be obtained via SSFC/MFA.   Both written and personal telephone contact was 
made to ensure comprehensive representation of commercial fishing interests.  The 
timing of the meeting had been planned to allow presentation of the results of plume 
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dispersion modelling associated with the proposed dredging as the potential water 
quality impacts on shellfisheries had been a key concern highlighted in the scoping 
opinion.  A copy of the minutes from this meeting can be found at Appendix Aa. 
 
Based on the conclusions from the scoping report, the scoping opinion and discussions 
with the Regulators, the following impact pathways are considered within this part of 
the EIA: 
 
 The effects of elevated suspended sediment concentrations (SSC) during 

dredging upon commercial fisheries; (Section 11.2.1); 
 Effects of SSC and dissolved oxygen (DO) levels associated with the 

development on migratory Salmonoids; (Section 11.2.2). 
 The potential for dredging to release contaminants that may affect water 

quality and, therefore, local fisheries (Section 11.2.3); and 
 The effects of any spatial changes to the harbour as far as it affects the fishing 

industry (Section 11.2.4). 
  
11.2.1 The Effects of Elevated Suspended Sediment Concentrations during Dredging 

upon Commercial Fisheries. 
 
This assessment comments on the results of the plume dispersion modelling contained 
within Appendix S and reported in Section 9.4.1 to which appropriate cross-reference 
is made as far as it affects commercial fish stocks/commercial fisheries interests. 
 

11.2.1.1 Nature of effect 
 

During capital dredging of the channel, sediment will be disturbed into the water 
column creating a plume of suspended sediment.  This material may cause temporary 
localised water quality changes with respect to the turbidity/SSC.  Sustained elevated 
concentrations of suspended sediment in the water column have the potential to 
interfere with fish respiration and cause impairment to osmoregulatory capacity.  Fish 
are considered to be able to tolerate low concentrations of suspended sediment, and 
should recover from sublethal effects induced by moderately high concentrations once 
conditions return to background level.  Higher SSC, particularly in association with the 
release of oxygen demanding contaminants can result in reduced levels of DO that 
can, in extreme cases, be lethal. 
 

11.2.1.2 Significance of effect 
 
The modelled results of the dredging scenario reported in Section 9.4.1.3 suggest that 
elevations of SSC above background levels may reach 35 mg/l for areas of the outer 
harbour during dredging operations and for short periods immediately following 
dredging.  Thereafter concentrations are predicted to revert to near background 
concentrations within a tidal cycle.  Furthermore, the model is likely to overestimate the 
effects of SSC as it is very difficult within the model to simulate the fact that in reality, 
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most material that escapes the dredge budget is likely to fall as consolidated lumps of 
material under a density current (Section 9.4.1.3).  The simulation is therefore 
considered to be a worse case. 
 
Water quality monitoring during backhoe dredging of Hamble Marina over the period 
December 2007 - January 2008, undertaken by the Environment Agency and 
Lymington Technical Services drew the following conclusions from analysis of the data: 
 
 Turbidity levels mimicked the tidal pattern with increased levels of suspended 

solids (SS) occurring during the higher energy spring tides, and also as a 
result of increased disturbance when the loggers were closer to the riverbed; 

 The backhoe method of dredging used did not produce SSC levels outside the 
norm.  The occasional spikes of increased SSC observed did not persist 
therefore resulting impacts in DO levels would not be significant.  A change in 
SSC of 500mg/l can typically generate a change in DO levels of 1mg/l; 

 The extent of influence of the dredger is less than 25m therefore clear water 
areas will be available to fish. 

 
The results of the Cowes dredge plume dispersion modelling are consistent with the 
above findings. General compliance with the Shellfish Waters Directive has also been 
demonstrated by the model (see Section 9.4.1.4).  It is concluded that while there will 
be a short-term small magnitude of change in suspended sediment concentrations 
while dredging is in progress, the temporal and spatial effect of these changes is very 
limited and is assessed as having insignificant impact upon commercial fish-stocks or 
other commercial fishing interests. 
 

11.2.2 Effects of SSC and DO Levels Associated with the Development on Migratory  
Salmonoids 

 
The scoping opinion required the effects of elevated SSC and DO to be considered in 
relation to migratory salmonoids.  Subsequent discussions with Adrian Fewings of the 
Environment Agency confirmed that salmon were unlikely to be affected by the 
proposed development as their migrations routes did not coincide with the impact area.  
As the Hamble monitoring data has shown, DO levels are not predicted to be adversely 
affected (see also Section 9.4.2.3).  Salmonoid migrations are known to occur against 
a wide range of background SSC in UK estuaries, with salmon successfully passing 
through highly turbid estuaries such as the Severn, Wye, Usk and Parrett, which 
contain concentrations of suspended sediments up to several thousand mg/l (EIFAC, 
1965).  While brown trout have been recorded in the Medina and are believed to forage 
within the estuary, any minor changes to DO are unlikely to cause any harm or impede 
entry to the estuary.   
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11.2.3 Potential for Dredging to Release Contaminants that may Affect Shellfish/Fish 
 

11.2.3.1 Nature of effect 
 
Re-suspension of sediment can lead to the redistribution and release of associated 
contaminants and reductions in the level of DO in the water column.  The known 
presence of elevated contaminants in the proposed marina dredge coupled with the 
relatively close proximity of potential sensitive receptors in terms of oyster beds 
merited detailed investigation of this potential impact. Shellfish, such as oyster, are 
sensitive to a range of toxic substances and are known to accumulate a number of 
contaminants, including PCBs, TBT and certain heavy metals.  Larval and juvenile 
shellfish are more susceptible to the toxicity of contaminants than adults (Connor, 
1972).  Assessment has been based upon the results of numerical modelling of the 
plume dispersion and SSC based upon a realistic dredge scenario.  For heavy metals, 
by applying the maximum concentrations from the dredge sediments to these SSC 
values, the concentrations of contaminants released into the dissolved phase within 
the water column have been estimated and have been found to be orders of magnitude 
below EQS values set under the Shellfish Water Directive and the more stringent 
Dangerous Substances Directive (Section 9.4.2.1 and 9.4.2.3). 
 
Assessment of the potential contamination from organic compounds has been based 
upon a conservative worst-case scenario discussed in Section 9.4.2.1 that takes the 75 
percentile SSC at the centre of dredging activity and projects concentrations entering 
the water column based upon the maximum concentration of the contaminant found in 
the sediments.  Contamination in the sediments overall for organic compounds were 
generally very low (see Section 9.4.2.1) and it is considered highly unlikely that all the 
sediment loaded in one hopper would be contaminated to the maximum value sampled 
throughout the dredge zones.  This, notwithstanding, the TPT and TBT values were 
found to be compliant with the MAC and EQS set under the Dangerous Substances 
Directive.   
 
Were levels of contaminants released from dredging to exceed thresholds set by the 
regulators for shellfish waters, this would be of concern for actively harvested shellfish 
beds including Ryde Middle, Osborne Bay and the inner estuary of the Medina.  The 
plume dispersion modelling at the boundaries of the model (Site 6) indicates that SSC 
does not exceed 4mg/l above background levels (see Figure 9.22).  The very limited 
spatial extent of elevated SSCs underpinned by the dispersion modelling suggests that 
negligible changes to background contamination levels will be experienced at Osborne 
Bay or elsewhere outside of the harbour.  Predicted elevated suspended sediment 
concentrations for the Medina Oyster bed (site 10 in Figure 9.18) do not exceed 2mg/l 
above background levels for either the channel or marina dredge (Figures 9.20 and 
9.22). On this basis, concentrations will be lower than those listed in Table 9.13 and 
considered to be of no concern. 
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The potential impact from microbiological contaminants was raised by MFA in the 
scoping opinion.  Sampling was undertaken during October 2008 of the dredge 
sediments to establish the concentrations of microbiological pathogens.  The results of 
the sampling and interpretation have been presented in Section 9.4.2.4. The total 
concentration of faecal streptococci that might enter the water column as a result of re-
suspension from dredging is estimated at < 2 cfu/100ml, which is within the typical 
range of diluted values obtained from bathing water quality monitoring at East Cowes 
based upon 2007 data.  On this basis, dredging will not result in marked increases in 
microbiological contamination.  
 
While little active oyster fishing is believed to take place within the harbour, as stated 
above, there are oysters present within the Outer Harbour (Section 11.1.4).  Given the 
proximity to the area of dredging/construction, the intention would be to relocate these 
oysters prior to commencing work.  Further details of the proposed mitigation can be 
found in Section 17. 
 
While a potential exists for dredging to release contaminants that may affect water 
quality, the overall significance of this impact is assessed as minor. 
 

11.2.4 The Effects of any Spatial Changes to the Harbour upon the Fishing Industry 
 
The proposed breakwater lies within the existing moorings and it is our understanding 
that the level of commercial fishing activity that takes place inside of the Shrape 
breakwater is currently very low.  Oysters are believed to be present in the area 
enclosed by the Shrape breakwater (Section 11.1.4) but current information does not 
suggest that these form coherent beds.  Furthermore, the harbour, and the poor water 
quality, has until recently, made it a Class C shellfish water4.   
 
There will be some redistribution of existing moorings associated with the development 
(see Section 15.5).  However, it is understood that there will be no fundamental 
alterations to the present extents of moorings at Cowes.  There will be a higher density 
of moorings in the triangle formed by the existing fairway, new eastern channel and 
breakwater and full utilisation of the existing swinging moorings (rows H-L) outside the 
new breakwater (see Figures 12.1 and 15.4).  On this basis, there will be little direct 
effect upon commercial fishing activity from the proposed development although CHC 
will be open to discussing potential measures that will aid fishermen such as the 
potential removal of oysters from existing mooring areas.  The appointment of a 
Fisheries Liaison Officer during the dredging/construction phase will ensure that the 
interests of the commercial fisherman and represented and taken into consideration.  
The overall impact is assessed as minor. 

                                                      
4  <60,000 faecal coliforms per 100g flesh.  Must be relaid for a min of 2 months whether or not combined 

with purification, or after intensive purification to meet category A or B. 
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12. Commercial and Recreational Navigation 
 
12.1 Navigation Baseline 

 
12.1.1 Introduction  

 
Cowes is one of the Solent�’s busiest harbours and experiences intense recreational 
use along with a significant amount of passenger traffic and commercial shipping.  The 
harbour is a world renowned yachting venue hosting a number of internationally 
significant sailing events such as Cowes Week, the Little Britain Challenge Cup and 
the Round The Island Race which have a combined entry of approximately 3,000 craft. 
Cowes is also an extremely popular location for both cruising yachts and motorboats 
and attracts over 30,000 visiting craft each year (Southern Tourist Board (STB) 2001a).  
The popularity of the venue means that for much of the busy summer period, the 
harbour is at, or close to capacity, with all of the harbour�’s 1,000 residential moorings 
and 500 visitor berths occupied. 
 
As well as being a hub of recreational watersports activity, Cowes harbour is the major 
port of entry for commercial shipping trading to the Isle of Wight.  Each year, there are 
around 900 commercial shipping movements in the harbour handling approximately 
600,000 tonnes of cargo.  These vessels primarily transport commodities such as fuel, 
aggregates, timber and grain although they also carry a significant volume of freight 
(Cowes Online, 2008). Cowes is also a key access point for visitors travelling to and 
from the Isle of Wight and, as a result, it has a central role to play in the success of the 
Island�’s commercial and tourist industries. Each year Red Funnel vessels make around 
40,000 crossings between Cowes and Southampton, carrying around 3 million 
passengers, 0.6 million cars and 400,000 tons of freight carried on commercial 
vehicles (Red Funnel, 2008).  
 
In recent years, a significant rise in both the number and size of recreational and 
commercial craft including the introduction of the Bladerunner vessels, which transport 
windfarm blades, has contributed to increased pressure on the main navigational 
channel in Cowes Harbour.  Furthermore, passenger services to Cowes have 
historically seen a trend of increasing capacity to meet customer demand and to match 
the Island�’s strategic goals in terms of tourism. All of these developments have 
contributed to an overall increase in congestion levels within the harbour and an 
undesirable rise in the degree of interaction between commercial and recreational 
vessels.  The focus of this congestion is in the outer harbour area (between the 
harbour entrance and the Chain Ferry) where there are a significant proportion of 
recreational facilities in immediate proximity to the two Red Funnel terminals.  Beyond 
the Chain Ferry, as vessel numbers reduce, the level of congestion is less of an issue.  
The potential for increased navigation channel congestion will only be compounded in 
the future given the trends of increased vessel dimensions from both commercial and 
especially recreational craft.  At the same time, vessel numbers within Cowes harbour 
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are also likely to increase: the proposed Medina Yachting Village, if consented, will 
provide berthing for a further 150 craft within the estuary whilst the number of 
recreational craft across the region is only likely to rise, as evidenced by the lengthy 
waiting lists for many of the Solent�’s marinas (BMF, 2003).  As a result, there is now a 
pressing need for a revision to the existing navigational layout of the harbour in order 
to safely manage the likely increase in pressure on the main navigational fairway.  
 

12.1.2 Harbour Authority and Control  
 

12.1.2.1 Area of the harbour 
 
CHC is a trust port (trust ports are created under statute to manage a harbour without 
having a share in the capital) and was established under the Cowes Harbour Act 
1897.  CHC is managed by a Board of Commissioners, with responsibility for the safe 
and efficient operation of the harbour and these duties are delegated to the Harbour 
Master. 
    
CHC acts as the competent harbour authority, under the Pilotage Act 1987 
(empowered in October 1988), responsible for managing navigation within the port 
limits.  These limits are defined in the Cowes Harbour byelaws as:  
 
“From a public house called “The Folly" (on the eastern bank of the River Medina) due 
west to the western bank of the said river thence along the line of high water mark 
down the western bank of the River Medina and along the Harbour to Cowes Castle 
thence following the line of high water mark along the coast to Egypt Point thence to 
position Latitude 500 46'16" 9 N. Longitude 010 18'06" W. thence to Prince Consort 
Shoal Buoy thence to position Latitude 500 46'06" N. Longitude 010 16'31" W. thence in 
a southerly direction to the shore at the point nearest to the said last mentioned 
position and thence along the line of high water mark on the eastern bank of the River 
Medina and along the Harbour to the said public house called "The Folly".  
So much of the area comprised within the said limits as lies to the southward of a 
straight line drawn from the outer extremity of Cowes Castle to high water mark at the 
outer extremity of Old Castle Point East Cowes shall be called the Harbour of Cowes.  
 
South of this position, Newport Harbour Authority exercise jurisdiction and North of this 
limit is the Port of Southampton. 
 

12.1.2.2 Navigational regulations and safety  
   

A harbour authority has a number of powers designed to regulate specified areas of 
marine activity, some of these powers will be supported by bye-laws. 
    
The principal responsibility for navigational safety lies with the Harbour Master who, by 
virtue of Section 52 and 53 of the Harbour, Docks and Piers Clauses Act 1847, is 
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empowered to regulate shipping.  For the purposes of this example, the most important 
aspect is the power to give direction. 

 
Section 52  
"for regulating the time at which and the manner in which any vessel shall enter into, 
go out of, or lie in or at the harbour, dock or pier, and within the prescribed limits, if 
any, and its position, mooring or unmooring, placing and removing, whilst therein"  
 
Section 53  
"for removing unserviceable vessels or other obstructions from the harbour, dock or 
pier and keeping the same clear"  
 
It is this power of direction that enables a Harbour Master to regulate the movement of 
harbour traffic to minimise risk of collision, and ensure the safe and timely movement 
of all vessels within his area of jurisdiction and responsibility.  Within the Cowes 
Competent Harbour Authority Area, control over vessel movement is managed over 
the VHF with all vessels directed to keep a listening watch on channel 69.  In addition 
to control of vessels via VHF, the CHC operates a pilotage service for vessels whose 
masters do not hold a Pilot Exemption Certificate (PEC). 
 
CHC operates a pilotage service for vessels of the following types:  
 
 Passenger ferries and passenger vessels of 20m Length Over All (LOA) and 

above whilst carrying more than 12 passengers;  
 All commercial vessels of 48.5m LOA and above require a pilot (unless the 

master holds a PEC);  
 Sub-standard commercial vessels as determined by the master's reports or 

Department of Transport Survey and those which lack properly amended 
charts and equipment; and 

 Vessels carrying dangerous cargoes (as defined in Clause 3 of the Dangerous 
Substances in Harbour Areas Regulations 1987).  After taking into account the 
nature and quantity of a dangerous substance the Cowes Pilotage Authority 
may direct a vessel to take an authorised pilot.  

 
In addition to the above, during exceptionally busy periods of the year when there is a 
high density of recreational craft in the main channel, Red Funnel services may be 
preceded by CHC craft.  On entering or leaving the harbour, Red Funnel Ro-Ro�’s are 
escorted by patrol vessels whilst the more manoeuvrable Red Jet may be assisted by 
a rigid inflatable boat.  Due to the size of commercial vessels and the available fairway 
width commercial vessels do not pass in the main fairway.  In addition, a maximum 
speed limit of 6 knots over the ground is stipulated to minimise the effects of wash on 
the foreshore and small yacht moorings. 
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During exceptionally busy periods such as Cowes Week and the Round The Island 
Race, a vessel traffic service is implemented in the harbour.  As a further safety 
precaution, representatives from the Harbour Commission, an ABP Southampton Pilot 
and a member of Red Funnel are in attendance at race start lines.  

 
12.1.3 Existing Navigation Regime 

 
12.1.3.1 Access routes 

 
All commercial vessels and nearly all recreational craft wishing to enter the Medina 
estuary are advised by the Cowes Harbour byelaws to remain within the existing main 
channel fairway and are instructed to avoid transiting through the small craft mooring 
area to the east of the main fairway (see Figure 12.1).  However, an exception to this 
rule is made for small craft without engines. The typical situation is described further in 
the following paragraph. 
  
Under current conditions the Red Funnel Ro-Ro vessels, when entering and leaving 
Cowes, generally navigate on the centre to eastern side of the navigation channel to 
keep to deeper water.  When the these vessels are either entering or leaving East 
Cowes, much of the channel is occupied, sometimes causing smaller craft to navigate 
outside of the main channel. Accordingly there is a complete mix of vessels within the 
main channel since the channel is not wide enough for the inclusion of a formal small 
craft channel. In the busiest area (between the Red Funnel Vehicle Ferry Terminal and 
No.2 Buoy) there is however a margin or buffer zone between the edge of the main 
channel and the recreational moorings which allows recreational craft to move out of 
the main channel.   However, it should be noted that generally the opportunity for 
deeper drafted recreational craft to navigate outside of the main channel is very limited 
and this is significantly reduced at low tide, meaning that these craft have little option 
but to transit in very close proximity to much larger commercial craft. 
 
The time of entry and departure of the average commercial ship depends on the 
vessel's draught and the time of high water.  Although the deep water channel provides 
a clear passage of -3.5m Chart Datum (CD), the chains for the Chain Ferry reduce the 
least available depth at this point of the Harbour to -1.5m CD.  Deeper draughted 
vessels drawing up to 4.8m may enter at any high water on all tides although vessels 
deeper than this will need to closely consult tidal cycles to utilise spring tidal ranges. 
Ships drawing up to 4.8m may enter or leave the harbour from approximately 2 hours 
either side of high water on both spring and neap tides and ship movements may occur 
at any time during the day or night (Cowes Online, 2008).  During spring tides 
however, the volume of water entering and leaving the estuary is considerably greater, 
resulting in stronger tidal streams, which present a more challenging navigational 
environment. 
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A major factor limiting the movement of commercial ships is the rate of the tidal stream 
at the Chain Ferry.  This is the shallowest part of the navigation channel in the outer 
harbour and the narrowest part of the river, the navigation of which is complicated by a 
bend in the river and the presence of the Chain Ferry, which further restricts the 
navigable width of the channel. 
   

12.1.3.2 Public access points 
 
Within the Cowes Competent Harbour Authority Area, there are a small number of 
public access points to the estuary. These are owned and maintained by the Isle of 
Wight Council and are listed below. A register of Council/Public Slipways is published 
by the IOW Council in their QMS: ES 4/071:  
 
West Cowes 
 
 Gurnard Shore Road; 
 Egypt Point; 
 Cowes Watch House Lane; 
 Cowes Post Office; 
 Cowes High Street; and 
 Thetis Wharf Slip. 

  
East Cowes 
 
 Medina Slipway;  
 White Hart Slip (also known as Red Funnel slipway); 
 Pontoon south of Trinity Wharf; 
 Bells Landing - small stepped landing stage; 
 Slipway immediately north of Shrape breakwater; and 
 Slipway on East Cowes Esplanade. 

 (QMS: ES 4/071 & Cowes Online, 2008)  
 
These facilities are used by a range of recreational user groups including sailors and 
rowers although they only experience relatively light use due (in part) to the limited 
access to the water and lack of available facilities for the storing of launching trailers 
(see also Section 15.6 and Appendix An).  There are also a number of private slipways 
at local clubs and waterside businesses, which may be used by boat owners upon 
payment of a usage fee. Examples include the UKSA slip and the Island Sailing Club. 
  
Mooring facilities for visiting and residential craft are provided by CHC and by private 
marina operators.  Details of these are provided in Section 15.5. 
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12.1.3.3 Commercial traffic 
 
Cowes is the principal port of entry in the Isle of Wight for bulk cargoes with a small 
amount passing through Cowes en route to Newport Harbour. Cowes is also served by 
the Red Funnel Group with Ro-Ro vehicular/passenger ferries and high-speed 
passenger catamarans. 
 
There are a number of commercial wharves in the Medina estuary operated by a range 
of commercial enterprises.  These are located in the following area: 
 
 Medina wharf (West Cowes); 
 Kingston frontage (three commercial wharfs);  
 Columbia Wharf (West Cowes); 
 Trinity wharf; 
 Spencer Thetis Wharf and boatyard; 
 Stag Lane and Britannia Wharf (disused as a wharf); 
 Blackhouse Quay in Newport; and 
 Dodnor House export of wind farm blades. 

 
Each year, approximately 600,000 tonnes of cargo are handled at these wharves 
including such commodities as fuel, oil/petroleum, stone, shingle aggregates, timber, 
grain, and general cargo (Table 12.1). Ships of up to 100m in length and with a draught 
of up to 5.4m use the port and mainly berth at Kingston or Medina Wharves (Cowes 
Online, 2008).  
  
Excluding ferry movements, commercial vessel movements over the past five years 
average 218 movements per year (although this figure is not inclusive of Bladerunner 
movements which equate to around 12 movements per week) (see Table 12.1).  

  
Red Funnel ferries operate a regular service to Cowes from Southampton.  The Red 
Jet Hi-Speed service runs between Southampton and West Cowes and the Passenger/ 
Vehicle Ferry connect Southampton with East Cowes. Red Funnel Ro-Ro services 
operate hourly whilst Red Jet services operate every half an hour and these crossings 
total approximately 38,000 movements per year (see Table 12.2) (Red Funnel, 2008).  
The company carries in excess of 3 million passengers 0.6 million cars and 400,000 
tons of freight on commercial vehicles on the routes from Southampton to either East 
or West Cowes and is busiest during the summer months peaking in July and August.   
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Table 12.1   Commercial Vessel Traffic - Cargo tonnage and movements 

  
Year Spirit/ 

Oil Stone Timber Shingle/ 
Ballast Grain General Fertiliser Scrap Freight Total 

Tonnage 
Total Ship 

Movements 

2003 71,864 121,980 2,084 135,570 20,869 329,979 - - - 682,346 257 

2004 70,216 75,270 1,442 79,071 36,386 338,255 - - - 600,640 154 

2005 47,502 75,088 - 86,131 17,586 - - - 330,921 557,228 150 

2006 64,577 73,085 - 136,400 27,408 - - - 363,706 665,176 254 

2007 66,036 98,002 - 93,408 79,155 - 1,600 7,028 420,051 765,280 277 

  
 

Table 12.2  Combined Red Funnel Red Jet and Ro-Ro vessel movements 
   

Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Total 36,489 38,526 37,670 39,195 40,246 39,791 38,516 38,267 37,924 37,997 
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12.1.3.4 Recreational traffic 

 
The Medina estuary is one of the world�’s most famous sailing locations and regularly 
hosts international, national and regional events.  The largest of these events are the 
Round The Island Race (which had 1,873 entries in 2008) and Cowes Week, which 
often attracts over 1,000 craft.  The popularity of sailing within Cowes itself is 
evidenced by the number of sailing/yacht clubs located in Cowes: within the Cowes 
Competent Harbour Authority Area, there are six yacht/sailing clubs, which together 
have a combined membership of approximately 6,000 (Figure 12.1) (SCRA, 2008).  In 
total, these clubs are annually responsible for the organisation of over 150 sailing 
events and race series with competitions held throughout the week during the busy 
summer period.  These races commonly take place in the outer harbour with the 
landward end of the start/finish lines located at the yacht/sailing clubhouses shown in 
Figure 12.1.  
  
Sailing and motorboat visitors to the estuary add to the number of craft using the 
estuary: a survey by the Southern Tourist Board (STB) found that over 32,956 yachts 
visited Cowes during 2000 (STB, 2001a). The STB Yachting Survey has shown that the 
number of yachtsmen visiting Cowes has increased from 154,484 in 1992 to 197,694 
in 2000. (These figures do not include residents of the Isle of Wight who will contribute 
to the yachting numbers).  
 
The survey categorised the yacht size visiting Cowes in 2000: the majority of yachts 
were of overall length between 25 - 36ft (59%) with only 4% of 50ft or larger (STB, 
2001b) (see Figure 12.2).  In 2000 there were nearly 200,000 people sailing yachts in 
Cowes (STB, 2001a). 
 
In addition to sailing, the estuary is also extensively used for other recreational boating 
activities including canoeing and kayaking, power boating and rowing.  There are also 
a number of nationally important watersports training centres based in the River 
Medina that bring a large number of users into the estuary. The biggest of these 
centres is the UKSA RYA training centre, which is the largest residential water sports 
centre in Europe with over 300 craft and 3,000 visitors each year (UKSA, 2008).  
These training centres offer a wide variety of activities and courses, such as dinghy 
and yacht sailing, power boating and kayaking. The training centres use numerous 
boats for their training courses and during the busy summer period, several hundred 
boats are in use at any one time. Dinghy sailing organised by these centres is 
concentrated to the south of the Chain Ferry and also to the north of the Shrape 
breakwater. 
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12.1.3.5 Additional harbour users 
 
Fishing 
 
Within the Medina estuary only small-scale commercial fishing takes place.  Registered 
under the Southern Sea Fisheries District Committee (SSFC) around 8 boats fish from 
Cowes and Wootten using pots and nets, and two may join the regulated oyster fishery 
in winter.  Eel, mullet, flounders and bass are all netted in the tidal reaches of the River 
Medina (Walmsley and Pawson, 2007).  

 
12.1.3.6 Traffic density 

 
Water-based recreation on the estuary is extremely popular and during the busy 
summer period the harbour is frequently at or close to capacity.  The primary sailing is 
focused around the summer months from the middle of April until the end of October 
with peaks of recreational craft activity occurring around large calendar events such as 
the Round The Island Race, the Little Britain Challenge Cup and, in particular, Cowes 
Week when approximately 1,000 visiting craft are present in the harbour (Centre for 
Coastal Zone Management (CCZM) 1996).  Indeed, the harbour is one of the Solent�’s 
most popular locations for visiting yachtsmen and the STB Yachtsmen Survey has 
found that during peak summer periods visitors stayed in Cowes for an average of two 
nights per visit (STB, 2001b). 
  
Other forms of water sports such as rowing, windsurfing and kayaking primarily takes 
place in the estuary from the middle of April until September, with the peak season 
between June and September (SCSR, 1991, CCZM, 1996). 
 
Over the past two decades, there has been a significant rise in the number of 
recreational craft using the Solent and unsurprisingly, the number of yachtsmen 
choosing to visit Cowes has risen throughout this period.  Furthermore, there has been 
a move towards ownership of larger boats and over the past 10 years the average craft 
size has increased from 8.3m to 10.1m (Appendix E).   
 
Commercial activity remains relatively stable throughout the year although boatyards 
increase their operations during the summer as demand rises from the increased 
number of people sailing in the estuary.  Red Funnel maintains a regular service 
between Cowes and Southampton throughout the year although the numbers of 
crossings are increased during the busy summer period. 
 
As with the case of recreational craft usage of the harbour, the number of commercial 
vessel movements has also increased over the past decade: total ship movements 
have almost doubled (largely as a result of the Bladerunner vessel movements which 
transport windfarm blades from Vestas at Newport and Venture Quays) whilst Red 
Funnel crossings have also increased during this period (see Tables 12.1 and 12.2).  
High traffic density during peak periods of usage, concentrated over the summer 
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months, makes the outer harbour area at, or near its capacity during these periods.  
The introduction of an additional access route to the east of the harbour entrance in 
association with additional safety controls will help address capacity issues and allow 
for the anticipated growth in traffic over the next 10 to 15 years (Capt. McIntosh (CHM) 
pers. comm.).  

 
12.2 Navigation Impact Assessment 
  

Within this section, the impacts of the proposed Cowes Outer Harbour Project on both 
commercial and recreational navigation interests within the study area are considered.  
While there are three main components of the development (namely the system of 
wave protection, the eastern channel and the marina development) they form a 
composite whole and the effects of the scheme upon navigation are addressed in 
entirety.  Consideration is given to the impacts both during and after the construction 
phase. For each of the proposed developments, mitigation and control measures are 
presented.    
 

12.2.1 Post Development Phase  
 

12.2.1.1 Risk of collision  
 
The baseline condition with respect to the main navigation channel provides very 
limited scope for traffic segregation.  A mix of both recreational and commercial craft 
occurs within the main navigation channel and at peak times (for example Cowes 
Week) traffic density within the main channel may be exceptionally high.  The new 
marina will attract up to 150 channel movements/day at peak periods.  The potential for 
increased navigation channel congestion will only be compounded in the future given 
the trends of increased vessel dimensions and the likely rise in vessel numbers within 
Cowes Harbour as a result of (inter alia) the proposed Medina Yachting Village (which 
will provide berthing for a further 150 craft within the estuary) (see Figure 12.4). 
 
Recreational craft will be encouraged to use the proposed eastern channel for both 
inbound and outbound movements (although recreational craft transiting to the west 
may still use the existing main channel) (see Figure 12.3).  During peak periods, e.g 
major events the Harbour Master will now have the option to direct recreational craft 
not to use the main channel. The development of this new access channel will greatly 
benefit traffic segregation and reduce traffic density in the main channel, thereby 
reducing the risk of collision between all craft.  Accordingly, the impact of this change is 
regarded as beneficial with major significance.  
 
In addition, CHC intend to prohibit yacht racing inside of the breakwater unless specific 
event permission is granted by the Harbour Master. All racing including start and 
finishing will therefore be outside of the outer breakwater and race start/finish lines will 
no longer cross the main navigation fairway south of the Royal Yacht Squadron Haven 
(see Figure 12.5).  This will reduce the risk of collision between racing yachts and 
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commercial vessels/ferries within the restricted fairway of the main navigation channel.  
It will also reduce the risk of collision between racing yachts and moored yachts within 
the existing main harbour mooring configuration. This impact can therefore be 
considered as beneficial with major significance.  
  

12.2.1.2 Change in wave environment  
 
The construction of the outer breakwater & Shrape breakwater extension will, for the 
most part, prevent the propagation of large amplitude (>0.5m) waves into the main 
harbour area.  These waves may be generated by large vessels transiting within the 
Solent or may be caused by strong winds blowing from the northerly quadrant.  The 
system of wave protection will make navigation safer within the confined harbour area 
due to reduced wave activity and this impact can therefore be considered as 
beneficial with moderate significance.  
  

12.2.1.3 Change in tidal current patterns  
 
The new system of wave protection will alter both the strength and direction of tidal 
currents at the entrance to the River Medina; these changes are described in detail in 
Section 7.3.5.  The optimisation for the breakwater, however, has been undertaken to 
minimise the adverse effects upon navigation and only marginal changes to peak flows 
occur in the main fairway and to the east of the breakwater (Section 2.3.3.2).   Thus, 
while some adjustments will need to be made by regular harbour users to the change 
in flow patterns, the production and distribution of updates to tidal flow information 
(tidal diamond, flow charts or tidal stream arrows) to this community will serve to 
mitigate this impact to one of adverse minor significance.    
 

12.2.1.4 Breakwater navigation hazard  
 
The completed outer breakwater and Shrape extension will present a navigational 
hazard with the potential for ship impacts or groundings.  The impact can be mitigated 
through the installation of appropriate navigational lighting and marks, the inclusion of 
details on navigational charts and, in the short-term, the issuing of Local Notice to 
Mariners. With mitigation in place the effect can be considered to be adverse with 
minor significance. 
 

12.2.1.5 Change in traffic density  
 
The new marina will have a capacity of approximately 400 craft (with peak visitor and 
event activity) and given that the development will result in the displacement of 63 
existing harbour moorings, it follows that there will be around 330 additional berths in 
the harbour.  Of these additional berths, around half will be occupied by visitors which 
means during the busy summer months when the marina is at or near to its current 
capacity, there may be up to 150 extra recreational vessel movements in the harbour 
per day. This number will be supplemented by vessel movements associated with the 
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new permanent berths although these movements are most likely to be concentrated 
around summer weekends.  Accordingly, the impact of this change on the existing 
navigable waterway can be considered as adverse with minor significance.  
However, the construction of the new eastern channel (Figure 12.3) will mitigate these 
impacts and, notwithstanding the new marina development, navigational traffic 
densities within the main (or western) fairway will be reduced from current levels 
making the net effect beneficial with moderate significance.  
 
The potential effect of this increase in recreational traffic upon the nature conservation 
interest within the harbour was raised as an issue during the scoping phase (Table 
1.1).  Of the potential increase of 150 movements of recreational vessels per day 
during peak periods, the majority will pass up the eastern channel.   Little of this 
additional traffic will occur during the overwintering bird period between September and 
March when the outer Shrape mud is a prime foraging habitat for wildfowl and waders 
(see Table 10.13).   Many of the vessels will be yachts under sail and all vessels will be 
the subject of a 6 knot speed limit. This will create little wash or disturbance and the 
present populations have habituated to foraging adjacent to a navigational channel in a 
busy harbour.  The effect of the increased traffic upon nature conservation interest is 
considered to be insignificant.  
 
Cowes Harbour Area is adjacent to the main shipping channel used by vessels 
transiting through the Solent and those bound for the commercial docks in 
Southampton and the Dockyard Port of Portsmouth.  The proposed marina will 
facilitate an increase in berthing capacity for Cowes and this in turn could result in an 
overall increase in the numbers of vessels in the Solent, some of which may navigate 
within the main navigation channel used by commercial shipping.  This increase in 
recreational vessels has an associated increase in the theoretical risk of collision.      
However, this must be considered against the current volume of recreational vessels in 
the Solent, the current management of vessel traffic and the well established safety 
practises employed by ABP Southampton through the Vessel Traffic Services (VTS) 
system.  Accordingly, given the limited scale of increased berths in conjunction with the 
good communication links between both harbour authorities and safety management 
offered by VTS, the impact of this change can be regarded as insignificant. 
   
At present, small craft without engines are permitted to transit through the mooring 
area to the west of the Shrape breakwater (see Figure 12.1) and other recreational 
craft have the ability to use the margin between the main channel and these moorings 
thereby avoiding impact with commercial vessels in the busy main navigation channel.  
This margin between the main channel and the mooring area will be maintained to the 
north of the new marina and southern entrance to the eastern channel. Small 
engineless craft will still be able to navigate through the reconfigured mooring zone but 
they will need to manoeuvre around one end of the breakwater.  Finally, parallel to the 
marina a wider zone will be provided by way of a small craft channel that will 
accommodate vessels manoeuvring into and out of the marina and vessels 
approaching and leaving the new eastern channel.  The introduction of an additional 
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navigation channel for recreational craft will, therefore, promote improved traffic flow 
and safer navigation within the outer harbour and the approaches, which is beneficial 
with major significance. 

 
12.2.2 Construction Phase 

 
12.2.2.1 Loss of recreational water sports area 

 
The general area where the breakwater is proposed to be developed is presently used 
for some recreational water sports activities and these activities may be subject to 
some disruption by the presence of construction plant during the build of the 
breakwater.   
 
At this stage it is worth noting that the outer breakwater/Shrape breakwater extension 
construction phase is scheduled to last approximately 1 year and will, therefore, be 
ongoing during one summer period.  According to the construction methodology, the 
breakwater will comprise both ballast as dredged (BAD) and rock; the BAD would 
require around 14 shiploads to deliver with a typical cycle time to dredge, deliver and 
offload of about 12 hours. The frequency of ships would be determined by the speed of 
construction of other aspects of the design, but could be in the order of one ship per 
fortnight, therefore lasting approximately 28 weeks. The rock would require around 20 
shiploads with each shipload being discharged to a local commercial wharf, which 
would serve as a holding area for loading of smaller barges before being tipped at the 
breakwater.  The small barge (circa 500 tonnes) would make four round trips to the 
breakwater to tip rock, and would inevitably have a lay-by period waiting for the mother 
ship to return.  This equates to a total of 80 small barge movements. 
   
In addition, during the capital dredge for the eastern channel there will be a temporary 
reduction in area for recreational craft usage since dredging plant will be in operation in 
the vicinity of the Shrape foreshore (see Figure 12.4).  This is a popular area for dinghy 
sailing and is commonly used by the sail training centres based in Cowes. Dredging 
will be conducted in correspondence with tidal cycles with the operation being 
continuous for an approximate 5-7 week period. However, the provisional timeline for 
construction has dredging scheduled for January and February and, at this time, 
dinghy sailing and other small craft usage is likely to be low. 
   
Lastly, the development of the new marina will require a capital dredge and piling and 
the presence of construction and dredging plant will result in a temporary reduction in 
area for recreational craft usage. Marina dredging will be carried out in correspondence 
with the tides and is estimated to take 10-12 weeks whilst the piling works are 
estimated to last between 6-8 weeks.  However, as with the development of the 
eastern channel, the provisional timeline for construction has the works scheduled for 
the winter months (October - April) thereby reducing the potential for disruption to 
recreational activity as far as possible. 
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Taking into consideration all of the above, the impact on recreational water sports 
should be considered as adverse but with minor significance.  The construction of the 
marina and dredging of the eastern channel will most likely occur during the winter 
months and will both take under three months to develop.  However, the construction 
of the outer breakwater and Shrape extension will take approximately one year and 
therefore has the potential to cause disruption to the busy summer sailing schedule.  A 
possible mitigation measure may include the temporary reorientation of sailing/yacht 
club race start/finish lines.  This would involve the re-laying of the outer (seaward) race 
start/finish mark(s).       
 

12.2.2.2 Risk of collision 
 
During the development, construction and dredging plant will be operating in the outer 
and main harbour areas.  These vessels will be in operation both within and near to the 
main navigation channel and, as such, will present an increased risk of collision with 
both recreational and commercial craft during the construction period.  This impact 
may be regarded as adverse with minor significance although may be mitigated 
through the implementation of certain control measures.  These are listed below: 
 
 Notices to Mariners will be issued by the Harbour Master�’s department during 

the construction and dredging works to advise all users of plant operating in 
specified areas. Exclusion zones will also be set around the construction 
vessels to ensure small craft are not endangered;  

 Race and Training Officers should communicate with the Harbour Master�’s 
department whilst the construction plant are operating.  (It is the responsibility 
of the Race Officer to inform CHC of the intent to carry out racing and this may 
include active communication prior, during and on completion of racing); 

 Close dialogue between Cowes yacht/sailing clubs, the developer and CHC 
will reduce the level of inconvenience to all parties, it will be possible to 
manage the phasing of the construction programme so as to minimise the 
adverse impact on sailing events; 

 Construction plant will display the appropriate shapes and lights to warn all 
users of dredging operations; and 

 If construction vessels exceed 48m in length, a Cowes pilot will embark.  
Captains of vessels who hold a pilot exemption certificate will be issued with 
instructions regarding the operation of large vessels in Cowes Outer Harbour 
during the construction phase.  
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13. Noise and Vibration 
 
13.1 Introduction 

 
Although the potential for airborne noise disturbance was not mentioned in the scoping 
opinion from MFA (see Appendix B) it is considered to be useful to additionally address 
the effect of any noise above background levels arising during the dredging of the 
approach channel and other construction activities, particularly piling.  This section 
therefore addresses issues relating only to land-based human receptors.  An 
assessment of impacts on ecological receptors is presented in Section 10.5. 

 
13.2 Baseline 
 
13.2.1 East Cowes 
 

A baseline noise and vibration survey was completed on behalf of the South East of 
England Development Agency (SEEDA) in April 2005 as part of the East Cowes 
Outline Planning Application to determine the existing ambient and background noise 
and vibration environment in East Cowes. The surveys were split into two rounds, the 
first undertaken during September and October 2004, and the second during March 
and April 2005. Full details of the survey can be found in Section 9.6 of Appendix Ab.  
While the survey primarily related to proposed redevelopments at the former GKN 
works site, the data collected is useful in identifying the potentially sensitive receptors 
for the dredging, breakwater construction and marina development that form the focus 
for the Cowes Outer Harbour EIA. 
 
Three of the baseline monitoring locations for the 2004/5 noise and vibration survey 
are of direct relevance to this ES, since they are representative of the nearest noise 
sensitive receptors to this development.  They lie between 500 - 750m from the 
breakwater construction and 75m to the nearest section of the marina construction.  
They are namely: 
 
 LT9 Unattended Continuous Monitoring Position at Spindrift Esplanade; 
 ST8 Short-term noise sampling position - Southern Esplanade; and 
 ST9 Short-term noise sampling position - Northern Esplanade. 

 
The locations of these positions are shown on Figure 9.6.1 of Appendix Ab and the 
data collected from them quantifies the background and ambient noise levels along the 
East Cowes waterfront.  
 
Short-term noise sampling was undertaken at ST8 and ST9 for 3 consecutive periods 
of 5 minutes at various stages during the day. 
 
 



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 230 R.1518 
 

Measurements were recorded for a minimum of one week at LT9 to provide data in 
terms of: 
 
 LAeq,T; The equivalent continuous (A-weighted) sound level.  It may be 

thought of as the �‘average�’ sound level over the given time, T.  It is used for 
assessing noise from various sources and can be considered as the �‘ambient�’ 
noise level; 

 LAmax; The highest (A-weighted) sound level recorded during as noise event.  
The time weighting (F or S) should be stated; and 

 LA90T; The (A-weighted) sound level exceeded for 90% of the measurement 
period.  It is often used to describe the background noise level.  

 
Typical measured noise levels values were in the ranges presented in Table 13.1, 
below. 

 
Table 13.1  Typical measured noise levels (dB) 

 
Typical measured noise levels (dB) Measurement 

Location 
Time Period 

LAeq(5min) LA90(5min) LAmax 

Late morning 56-59 49 73-79 
Afternoon 62-64 52-53 79-82 

21/10/04 

Late afternoon 55-62 49-54 66-80 
Morning 53-57 48-49 69-73 
Midday 53-61 44-46 70-83 

Southern 
Esplanade ST8 

31/03/05 

Afternoon 56-59 45-47 71-78 
Morning 52-57 47 67-84 
Midday 54-58 49-51 67-75 

21/10/04 

Afternoon 53-57 48-51 66-73 
Early afternoon 44-47 39-42 57-71 
Mid afternoon 47-53 40-42 60-74 

Northern 
Esplanade 
ST9 

31/03/05 

Late afternoon 50-53 43-45 63-67 
0700 - 2300 52-54 44-46 72-75 24/09 - 29/10 

2004 2300 - 0700 43-46 35-41 59-61 
0700 - 2300 51-62 43-49 72-76 

Central 
Esplanade 
LT9 29/03 - 11/04 

2005 2300 - 0700 44-47 34-40 60-63 
 

The data presented in Table 13.1 above may be summarised as follows to provide 
typical baseline noise levels; 

  
Esplanade: Daytime  53-56dBLAeq(1hr)  67-77dBLAmax 44-48dBLA90 
  Night time 44-46dBLAeq(1hr)  60-62 dBLAmax 35-40dBLA90 

 
13.2.2 West Cowes 
 

Presently, no known noise data exists for West Cowes.  It is considered reasonable to 
assume that the noise climate of West Cowes will be similar to that of East Cowes for 
the purposes of this assessment.  The closest point of any piling for the proposed 
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breakwater would take place approximately 300m from the nearest sensitive receptor 
on the shoreline.   

 
13.3 Impact Assessment 
 

Having reviewed the background noise data, this section characterises the impacts 
associated with the construction work, the anticipated noise levels, the basis for 
assessment and results of this assessment.  The approach differs from the generic 
impact assessment approach outlined in Section 6 being based upon BS5228. 

 
13.3.1 Nature of Potential Impact 
 

Based upon the methodology for the breakwater construction, channel dredge and 
marina construction, the potential noise impacts are considered to be related to: 
 
 A possible requirement for steel piling for the breakwater foundations during 

the construction phase with an estimated duration  intermittent over 30 weeks; 
 Deposition of the rocks and ballast as dredged to construct the breakwater - 

estimated duration 10 - 12 months; 
 Dredging of the eastern channel with an estimated duration of  6 weeks; 
 Vibro driving of 118 pontoon securing piles for the marina over - estimated 

duration intermittent over 8 weeks; and 
 Vibro  driving of an estimated 26 piles load bearing piles for the facilities deck 

for the marina building - estimated duration intermittent over 3 weeks. 
 

The main impacts will, therefore, be due to construction noise and vibration caused by 
the pile driving equipment and dredging.   
 
Vibro piling techniques will be employed to minimise noise/disturbance to the 
surrounding environment.  Should insufficient penetration be achieved using vibro 
piling techniques then allowance will need to be made for limited percussion piling as 
an alternative means of achieving the required penetration.  Any requirement for the 
percussion piling is, therefore, likely to be intermittent isolated disturbance for very 
short periods. 

 
13.3.2 Anticipated Noise Levels 
 

Noise levels generated by a development and experienced by local receptors depend 
upon a number of variables, the most significant of which are: 

 
 The noise generated by plant or equipment used on site; 
 The periods of operation of the plant on the site, known as its �‘on-time�’ (which 

may be 100% for some fixed plant); 
 The distance between the noise source and the receptor; 
 Possible influence of meteorological effects; and 
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 The attenuation due to ground absorption, air absorption and barrier effects. 
 
In regard to the above, it has been assumed that, for the purposes of this assessment, 
piling operations will be continuous over the assessment period, i.e. typically 1 hour. It 
should also be noted that the noise propagation has been determined over water and, 
as such, no attenuation or absorption has been accounted for. Similarly, the chosen 
receptors are not influenced by reflections or barriers. The assessment may, therefore, 
be presumed to present a �‘worst-case�’ scenario. 
 
To ensure that acceptable standards of noise quality would be maintained during the 
construction phase of the development, the type of equipment that is likely to be used 
is given in Table 13.2.  The data given in BS5228 has recently been reviewed and 
updated (Defra, 2005).  This more recent data has been adopted for this appraisal and 
is included in Table 13, below.  The exact specification of plant may vary from that 
shown by the eventual design and build contract, but the noise levels should be 
considered as representative. 

 
Table 13.2  Noise levels for construction elements and equipment 

 
Construction 

Element Location(s) Equipment 
Noise Levels 
(dBLAeq) at 

10m 
E. Channel Dredging silty sands 
Marina 

Grab hopper dredging ship 82 

BW foundations Sheet steel piling, vibratory rig 88 Pile driving  
Marina Piles Tubular steel piling, hydraulic hammer 88* 

*  Note; this noise figure may include some form of noise control 

 
By taking the noise levels close to source from Table 13.2, and applying a reduction for 
distance attenuation, the noise levels at the receptors within East and West Cowes 
have been estimated. 
 
These can then be compared with existing noise levels from baseline monitoring (see 
Section 13.2) to assess the potential impact. 

 
Table 13.3a  Calculated worst case noise levels at specific receptors, using 

Table 13.2 noise data (dB) 
 

Calculated Noise Levels at Receptor Location (dBLAeq,1hr) Activity 
West Cowes South Esplanade North Esplanade 

Breakwater Piling 61 54 55 
E Channel Dredging 55 51 52 
Marina Piling 61 73 64 
Marina Dredging 55 67 58 
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Table 13.3b  Calculated worst case noise levels for operations at specific 
distances, using Table 13.2 noise data (dB) 

 
Calculated Noise Levels at Receptor Location (dBLAeq,1hr) Activity 

100m 500m 1km 2km 
Piling 70 56 50 44 
Dredging 64 50 44 38 

 
It is important to note that the above tables include a correction factor of +2dB to 
account for the meteorological effect of a light wind towards the receptor.  It may, 
again, be considered representative of a �‘worst-case�’ scenario. 

 
13.3.3 Basis of Assessment 

 
The accepted standard for assessing the noise impact of a development such as the 
Cowes Outer Harbour Project is Planning Policy Guidance PPG24 (September 1994) 
�“Planning and Noise�”.  PPG24 in turn identifies other appropriate standards.  These 
are discussed separately below.  PPG24 suggests that the assessment of the potential 
impact is separated and distinguished for two periods of the day.  Daytime is 0700 to 
2300 hours and night-time 2300 to 0700 hours. 
 

13.3.3.1 Construction 
 

PPG24, in paragraph 21 of Annex 3, identifies BS5228 for detailed guidance on 
assessing noise from construction sites.  BS5228: 1997 �“Noise and Vibration Control 
on Construction and Open Sites�” discusses the factors that need to be considered 
when setting criteria from a construction site, although there are no specific limits given 
for noise and vibration levels.  Daytime construction operations, however, are likely to 
be considered acceptable, if levels of noise at the nearest noise sensitive buildings do 
not generally exceed the existing ambient noise levels significantly, since it will be for a 
limited duration of time.  Higher daytime levels could be tolerated if residents know that 
it is only for short periods.  The following criteria for impact assessment of daytime 
construction noise at the nearest noise sensitive buildings are considered appropriate 
in the light of this guidance. 
 
Compare anticipated construction noise level, LAeq,1 hour with the existing ambient 
daytime noise level . 
 

Difference between levels Significance of Impact 
>+10dB    Major 
>+5dB    Moderate 
-3 to +5dB    Minor 
<-3dB    None 
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Therefore, if the existing ambient noise levels are generally 55dBLAeq,1 hour during the 
daytime, as in East Cowes, the construction noise impact would be considered minor if 
it did not exceed 60dBLAeq,1 hour during the day.  

 
Consideration may also be given to the World Health Organisation�’s (WHO) document 
�“Guidelines for Community Noise; 1999�”.  The document proposes guideline values for 
noise both inside and outside dwellings.  Daytime noise at a dwelling façade is 
proposed not to exceed 50dBLAeq.   
 
Based upon the above discussion, daytime noise levels of 60dBLAeq,12h at the nearest 
noise sensitive receptor, during construction activities, would be considered as of 
minor significance for the assessment of this development, since they would be of 
limited duration. 
   
In providing guidance on setting noise criteria for night-time operations, BS5228: 1997 
suggests that a night-time noise level as low as 40dBLAeq,1hr may need to be set to 
avoid sleep disturbance.  It also refers to the potential application of a character 
correction of +5dBA to take account of intermittent, tonal or impulsive noise sources as 
specified in BS4142: 1997.  BS4142 �“Method for Rating Industrial Noise Affecting 
Mixed Residential and Industrial Areas�” (BSI, 1997) provides guidance on an 
assessment method.   
 
It is understood that there are to be no night time construction activities.  However, at 
night, noise from fixed plant, such as generators or pumps, must be controlled to 10dB 
below the existing background noise level, so as not to significantly contribute to the 
existing night noise climate.  This equates to levels of 25 - 30dBLAeq,1hr at the noise 
sensitive premises.  However, WHO suggests that 35 - 40dBLAeq,1hr externally should 
be adequate to achieve acceptable internal levels at night.  Hence, 35dBLAeq,1hr would 
seem to be a reasonable criterion for acceptability. 

 
13.3.3.2 Post development 
 

It is understood that there is likely to be only one major noise source that might arise 
post development, namely halyard noise from berthed vessels in the marina. 
 
The level of noise from halyards will vary according to the wind, the number and type 
of vessels alongside, their varying distances from the receptors and how the halyards 
are lashed in individual cases.  Best practice observance by marina operators and 
users will ensure halyards are kept tight.  It also needs to be borne in mind that Cowes 
is a sailing port and background halyard noise is intrinsic to the local environment. 
 
There may be plant associated with the proposed marina building.  As described 
above, noise limits for any such plant at the nearest noise sensitive premises should 
be set at 35dBLAeq,1hr  during the day and 30dBLAeq,1hr at night 
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13.3.3.3 Assessment of impact from predicted Worst Case Noise Levels  
 

Referring to the existing noise data and the calculated �‘worst-case�’ noise level 
predictions as presented earlier in this report, it can be seen that the level of impact 
that each location may be subjected to varies in accordance to the construction activity 
and proximity of the specific location.  The relative impacts may be summarised as 
follows. 
 
West Cowes: minor impact, all activities; 
North Esplanade:  minor impact, all activities except marina piling, particularly when 

close to the shoreline.  Should limited percussion piling be 
necessary then the impact may be considered moderate for the 
short period of that activity; and 

South Esplanade:  minor impact in respect of breakwater piling and eastern channel 
dredging, major in respect of marina activities, for limited periods 
when percussion piling may be necessary and when working 
close to the shoreline. 

 
It should be borne in mind that all activities are expected to be relatively temporary in 
terms of duration, and the level of annoyance will be limited to the periods when the 
activity is actually in progress.  However, care must be exercised with regard to times 
and locations of noisy activities. 

 
13.3.3.4 Mitigation 
 

Measures will be undertaken while construction is in progress to further minimise the 
noise/disturbance from construction activities including: 
 
 Adherence to a no night working policy (with the exception of subtidal 

dredging); 
 Noise level will be a key consideration in selection of plant; 
 Plant will be subject to routine maintenance; 
 Where noise is unavoidable, consideration will be given to the provision of 

temporary noise barriers, close to the noise source; and 
 Fixed plant, such as generators and pumps, will be suitably enclosed and 

adequately ventilated, using noise reduction measures as appropriate to meet 
the suggested noise limits. 
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14. Marine Historic/Archaeological Environment 
 
14.1 Introduction 
 

Cowes and the Medina estuary has been extensively studied in previous 
archaeological investigations including a comprehensive literature review and 
geophysical survey of the Medina estuary by the Hampshire & Wight Trust for Maritime 
Archaeology in 2006 (HWTMA, 2006) and a historic environment audit by the Isle of 
Wight Council in 2007 (IOWC, 2007). More specific investigations have been 
undertaken for various development schemes including the East Cowes 
Project/Venture Quays Apron Extension (Oxford Archaeology, 2005a; Oxford 
Archaeology, 2005b; Oxford Archaeology, 2005c; Wessex Archaeology, 2005a; 
Wessex Archaeology, 2005b; Wessex Archaeology, 2005c and Wessex Archaeology, 
2006) and for the proposed construction of RYS Yacht Haven (Maritime Archaeology 
Ltd, 2005).  
 
For this study it is necessary to understand whether the proposed development and 
deepening work will affect any sites/features of archaeological heritage importance as 
there is a need for marine developers to avoid where possible or otherwise minimise 
impacts to the marine historic environment.  Features of the historic environment 
encompass: 
 
 Landscapes of historical, cultural or archaeological significance;  
 Material assets including the archaeological heritage (such as artefacts, 

wrecks, prehistoric sites, and deposits of palaeo-environmental interest); and 
 The inter-relationships between the archaeological heritage and other aspects 

of the environment. 
 
The scoping opinion noted the need to consider cultural heritage more holistically than 
just marine archaeology as the development may have impacts on shore and 
potentially on terrestrial archaeology and heritage.  Within the current scheme there 
are no known potential impacts upon the marine historic/archaeological environment 
over and above those outlined in this section.  Section 15 provides an assessment on 
the impact upon the Cowes Esplanade conservation area. 
 

14.2 Legislation 
 
As part of this assessment there is also a need to determine whether the proposal will 
affect any sites protected under current legislation concerning maritime archaeology 
including: 

 
 The Protection of Wrecks Act 1973: The Protection of Wrecks Act, 1973, 

enables the Secretary of State to make orders to protect certain wreck sites in 
United Kingdom waters from unauthorised interference on account of either 
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their historic, archaeological or artistic importance or their potentially 
dangerous condition; 

 The Protection of Military Remains Act 1986: This Act makes it an offence 
to interfere with the wreckage of any crashed, sunken or stranded military 
aircraft or designated vessel without a licence. All crashed military aircraft 
receive automatic protection, but the Military of Defence (MOD) must 
individually designate vessels;  and 

 Ancient Monuments and Archaeological Areas Act 1979: This Act is 
primarily land-based but has also been used to provide some level of 
protection for a limited number of underwater sites. The Act provides for the 
scheduling of �‘monuments�’, which encompasses buildings, structures or work, 
cave or excavation, vehicle, vessel, aircraft or other movable structure. In 
order to be eligible for scheduling, a �‘monument�’ must be of national 
importance.   

 
14.3 Approach 

 
In order to help assess the potential effects that the deepening poses to marine 
archaeology interests, guidance is provided in two documents:   
 
 Ports: The Impact of Development on the Maritime Historic Environment, 2006 

(English Heritage, 2006); and 
 The Joint Nautical Archaeological Policy Committee Code of Practise for 

Seabed Development, 2006 (The Crown Estate, 2006).   
 
Using this guidance and the results of consultation with English Heritage, the 
assessment approach comprised two phases.  Firstly an initial baseline literature 
review and data collation exercise was carried out that covered from the Palaeolithic 
(c.50,000BP - 10,000BP) to the Post Medieval Period (AD 1550 - 1850) based on 
archaeological, documentary and literature sources. 
 
Secondly, a desk-based assessment of existing geophysical and other archaeological 
survey data was undertaken.  The principal desk-based sources consulted in the 
archaeological assessment were: 
 
 Reports from previous archaeological and geophysical surveys undertaken in 

the area; 
 Records held by the maritime section of the National Monuments Record 

(NMR) and Isle of Wight Sites and Monuments Record; 
 Information held by the Hampshire & Wight Trust for Maritime Archaeology;  
 Wrecks data obtained from the UK Hydrographic Office; and 
 Cartographic records. 
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14.4 Baseline  
 

The archaeological potential of the Medina estuary can be related to natural process in 
terms of glaciation, deglaciation and sea level rise or as a function of human activities 
such as coastal development and port expansion.  Further details of the heritage 
interests for Cowes and the Medina estuary considered are presented in the following 
sections.  More comprehensive descriptions can be seen in Oxford Archaeology 
(2005a) Oxford Archaeology (2005b) and the Isle of Wight Council (2007). 

 
The archaeological evidence is grouped by period in order to allow chronological sense 
to be made of the development of the landscape through time. 

 
 Paleolithic Period (c.50,000BP-10,000BP); 
 Mesolithic (c10,000 BP - 4,300 BC); 
 Neolithic Period (c 4,300 BC - 2,300 BC); 
 Bronze and Iron Age (c2, 300 BC - 43 AD); 
 Roman Period (43 AD - AD 410); 
 Early Medieval Period (AD 410 - 1066); and 
 Post Medieval Period (AD 1550 - 1850). 

 
14.4.1 Paleolithic Period (c.50,000BP - 10,000BP) 

 
The date of first colonisation of Britain was about 500,000 years ago (Wymer, 1996). 
Substantial changes in sea level (due to glacial advance and recession) has meant the 
Isle of Wight was joined to the British mainland at various times during the Palaeolithic, 
with the Medina and Yar rivers forming tributaries of the Solent River (Wymer, 1999). 
Correlating the heights of marine deposits to known sea levels during various 
palaeolithic periods can be used to date sites. Palaeolithic stone tools have been 
discovered from several sites on the Isle of Wight, which can be related to raised 
beach and estuarine deposits. The site of Bleak Down near Godshill has produced a 
large number of lower palaeolithic hand axes (Basford, 1980; Shackley 1981; Wymer 
1996 and Wymer 1999), which were recovered from river gravel deposits that probably 
relate to a former course of either the eastern Yar or the Medina (Wymer, 1999). The 
Medina estuary also contains rich palaeo-environmental deposits. 
 
Anatomically modern humans (Homo sapiens) are associated with the upper 
palaeolithic in Britain with the time period being commonly divided into early and late 
phases. The maximum extent of the last glaciation at around 20,000 - 16,000 years 
before present (BP) marks the end of the early phase. The low sea levels experienced 
for much of this period may mean that many upper palaeolithic sites around the Isle of 
Wight have since been inundated (Shackley (1981) and Wymer (1996). 
Correspondingly, no land-based records of upper palaeolithic sites have been recorded 
in the study area. 
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14.4.2 Mesolithic (c10,000 BP - 4,300 BC) 
 
Towards the end of the upper palaeolithic (c.12,000 BP) the post glacial tundra 
environment was gradually being replaced by a landscape dominated by deciduous 
woodland. This trend continued into the mesolithic (c.10, 000 BP), and indeed several 
sites on the Isle of Wight have produced mesolithic pollen sequences that contain 
birch, oak, alder and hazel (Basford 1980). The land-bridge between Britain and the 
continent was breached by rising sea levels associated with this climatic amelioration 
around 8,500 BP. The final separation of the Isle of Wight from mainland Britain also 
occurred around this time (Jacobi 1981). 
 
Human subsistence appears to have remained predominantly based on hunting and 
gathering with the exploitation of the marine environment occurring around coastal 
locations. There is a lack of direct evidence for the exploitation of fish and shellfish in 
the area but as in the upper palaeolithic, rising sea levels have no doubt submerged 
many sites (Jacobi 1981). 
 
The discovery of a hearth at Bouldner Cliff in the Solent is an excellent example of a 
submerged landscape that has recently produced evidence for habitation. Nine sites 
from the mesolithic period have been recorded along the Medina including the 
important discovery of mesolithic hearths at Werrar, north of Newport (Basford 1980). 
There have been no discoveries within or close to the development area.  
 

14.4.3 Neolithic Period (c 4,300 BC - 2,300 BC) 
 
Climatic conditions in northern Europe were warmer and drier in the neolithic than they 
are today. The mesolithic trend towards small-scale forest clearance continued into the 
neolithic and was combined with an increasing reliance on agricultural practices such 
as crops and animal husbandry. Structural evidence and remains from the neolithic on 
the Isle of Wight are generally rare with the main exception being barrows at Afton 
Down and Longstone (Schladla-Hall and Fasham 1981; Gardiner 1996).  
 

14.4.4 Bronze and Iron Age (c2,300 BC - 43 AD) 
 
The island population increased during the Bronze Age and Iron Age periods (2000BC 
to 43AD) with the Islanders becoming heavily involved in cross-Channel trade (Trott & 
Tomalin 2003) including the Atlantic trading routes of metalwork and luxury goods. 
Cunliffe (1988) argues that by the mid 1st century BC a Seine-Solent axis had been 
established connecting kindred tribal groups either side of the Channel. The recently 
discovered Bronze Age settlement at Newport and a hoard of Bronze Age axe heads 
and later finds from the estuary demonstrate the use of the Medina as a key navigable 
communication route. Large numbers of imported pre-conquest amphorae from the 
Roman world have been found on the island (Carver 2001) and one cluster is 
associated with locations close to the Medina River (Trott & Tomalin 2003). These 
indicate that the Isle of Wight played a significant role in the importation of wine from 
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the Roman Empire through Gaul up to 50 BC and the disruption of this trade by the 
Gallic wars. The importation of Gallo-Belgic tableware�’s into the island suggests that 
the inhabitants were developing a culture closely related to the customs of the 
continent.  
 
A number of shell middens and a few low-status habitation sites dating from the late 
Iron Age to Early Roman period have been located (Lyne 2006). The presence of 
brine-boiling hearths in Late Iron Age-to-Early Roman contexts at Barnes Chine and 
Grange Chine and the coastal location of these sites suggests that their economies 
were based on salt production and fishing. Due to the number of finds scattered on the 
island it is likely that the number of Early Roman Occupation sites in the Late Iron Age 
tradition is considerably greater than the number currently known and these await 
discovery Lyne (2006) 
 

14.4.5 Roman Period (43 AD - AD 410) 
 
The arrival of the Romans (43 to 410 AD) saw the re-organisation of the Island�’s 
community around at least 8 substantial Roman Villas which acted as estate centres 
for farming including the cultivation of spelt wheat, Celtic bean, and possible vineyards 
in the centre of the island (Lyne 2006). Roman occupation of the island appears to 
have reduced or ceased in the late 3rd-4th centuries as evidenced by the abandonment 
of villas.   
 
During occupation the Roman Empire�’s involvement with international and mainland 
trade may have caused the Medina, as a navigable river, to have been used as a route 
right to the heart of the Roman settlements at Newport and Carisbrooke (Trott & 
Tomalin 2003).  
 
Inevitably there would have been cross-Solent communications with the string of 
fortified settlement including Clausentum on the Itchen, Portchester and Noviomagus 
(now Chichester). Pottery including fine New Forest greyware and Kimmeridge shale 
were imported to the island and there is evidence for trade further afield. Despite this 
local pottery production appears to have remained rooted in indigenous Iron Age 
traditions during the Roman occupation (Lyne 2006) .Two emporia have been located 
at Yarmouth Roads and Wooton Creek but evidence for similar trade sites has not 
been reported for the Medina River at the Cowes site. 
 
Very few archaeological remains dating to the Roman period are recorded within the 
Cowes area. Rising sea levels, currents and bed sedimentation have scattered the 
evidence of former human occupation below high-water mark (Tubbs 1999) although 
developing techniques - e.g. multibeam and subprofiling are providing added insight to 
this period.  For example Roman anchorage debris has been found to the north of 
Venture Quays (Appendix Ae). 
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14.4.6 Early Medieval Period (AD 410 - 1066) 
 
The Isle of Wight seems to have been annexed by �‘West Saxons�’ in the late seventh 
century according to documentary sources. The Medieval period saw the growth of 
towns at East and West Cowes and Newport, and documentary references to the 
medieval port of �“Shamlord�” shows that the Medina River was used for many industrial 
and commercial uses. Evidence also exists for tide mills on both east and west sides of 
the river and documentary evidence for further mills near Newport Quay.  
 

14.4.7 Later Medieval Period (AD 1066 - 1550) 
 
The Isle of Wight can be characterised as a rural area with a low population density 
during the Medieval Period, and indeed an Act of Parliament of 1488 is concerned with 
the perceived problem of depopulation of the island (Basford 1980). Newport was the 
main port on the Isle of Wight during this period, and its municipal boundary extended 
north to include the Medina foreshore (including what is now the Cowes waterfront) as 
far as the Solent. Deeper draft merchant vessels could not navigate as far up the 
estuary as Newport. This lead to Cowes developing as a transit �‘port�’ to transfer 
cargoes onto shallow draught lighters for onward travel up river; the appointment of a 
port warden to Cowes in 1339 confirms the official nature of this arrangement.  
 

14.4.8 Post Medieval Period (AD 1550 - 1850) 
 
From the time of Henry VIII onwards the defence of the naval base of Portsmouth and 
of the approaches to it, has been a major preoccupation of the English government. As 
early as 1512, when the fleet under Sir Edward Howard victualled there, the road in the 
mouth of the river was known as `the Cowe'. Construction of two forts (one at East 
Cowes and another at West Cowes), began in April 1539 to protect this anchorage. 
 
A hamlet had sprung up south of the East Cowes castle by the 16th century.  The 
opening of new markets for commodities such as cloth in the Far East and the New 
World meant an increased use of the English Channel by English and Dutch shipping. 
With the predominance of London as a port, the Solent became a useful and effective 
transit anchorage; and so in the 1620's, both East and West Cowes grew into 
significant ports with shipbuilding and repair facilities. The importance of Cowes as an 
anchorage in this period is illustrated by Sir John Oglander who reported seeing 300 
ships in Cowes harbour.   
 
From at least the early 18th century East Cowes was the main port of entry to the 
island, and by the middle of the century Cowes was the most important port on the 
island with a customs house, ferry service and private housing, (William, 1908). Growth 
continued through the 19th Century with a population of 1500 inhabitants by 1859. 
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14.4.9 Wrecks Data 
 
The Protection of Wrecks Act 1973 lists 56 vessels of which none occur in the Medina 
estuary or surrounding offshore waters.  The Protection of Military Remains Act 1986 
lists 21 protected vessels none of which occur in the Medina estuary or surrounding 
offshore waters.  No wrecks listed under the Ancient Monuments and Archaeological 
Areas Act 1979 were found in the area.  
 
A search was undertaken by the UKHO (United Kingdom Hydrographic Office) for 
wrecks in the vicinity of the proposed development. The coordinates for the search 
were from between 50 46 20 N   01 18 00 W and 50 46 20 N   01 17 00 W, southwards 
down the Medina estuary to 50 45 50N. Two unnamed charted wrecks have been 
recorded in the area (Table 14.1).  

 
Table 14.1  Wrecks information provided by the UKHO 

. 
Name a Description Location UKHO Code 

Remains of old landing Latitude = 50 45�’.939 N 
Longitude = 001 17�’.910 W [EUT] 19373 

Undefined Latitude = 50 45�’.633 N 
Longitude = 001 17�’.350 W [OGB] 19374 

 
Information on wrecks was also reviewed using data from the National Monuments 
Record (NMR) and Isle of Wight Sites and Monuments Record (SMR). These records 
related to shipwrecks and marine losses of which 22 are located in the vicinity of the 
Medina estuary (Appendix 2 to Appendix Ac).  However, a number of these are 
duplicate records and only 5 records occur within the potential impact zone of the 
development.  These are shown in Figure 14.1 and the details incorporated in 
Table 14.2. 
 
Caution is required when reviewing documentary sources for shipwrecks as they are 
not completely reliable due to differences in reporting and variability of the sources. 
Without further investigation their positions or actual existence will remain doubtful. 
 
Table 14.2 Wrecks data from the NMR and SMR records in the vicinity of the 

Cowes OH Development (based on information from Hampshire 
& Wight Trust for Maritime Archaeology, 2006) 

 
HWTMA No Title Description Easting Northing Source 

0009 HATFIELD British Leisure Vessel 1973 449890 96050 NMR 
0028 No Title Brig, 1790 449950 96650 NMR 
0030 No Title Sloop, 1790 449950 96650 NMR 
0032 SPALPEEN English Craft, 1879 449950 96650 NMR 
0033 DAISY British Ketch, 1923 450080 94790 NMR &SMR 
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14.4.10 Survey Data 
 
As stated in Section 14.1, Cowes and the Medina estuary has been extensively studied 
in previous archaeological investigations including a comprehensive literature review 
and geophysical survey of the Medina estuary by the Hampshire & Wight Trust for 
Maritime Archaeology in 2006 (HWTMA, 2006) and a historic environment audit by the 
Isle of Wight Council in 2007.  Details of these and a number of the development 
related studies are included below. 

 
14.4.10.1 HWTMA geophysical surveys of the Medina estuary 

 
The Hampshire & Wight Trust for Maritime Archaeology (HWTMA) was commissioned 
by the Isle of Wight Archaeology Centre (IWAC) to undertake an assessment of the 
marine archaeological environment of the Medina estuary in 2006 (Hampshire & Wight 
Trust for Maritime Archaeology, 2006). A copy of this report can be found at Appendix 
Aj. 
  
The project included a geophysical survey of the Medina estuary allowing a rapid 
assessment to be made of potential archaeological sites and features of the estuary.  
 
The survey consisted of three principal methods: 
 
 Bathymetric survey - to plot sea bed depth; 
 Sub-bottom seismic survey - to investigate any buried deposits in the 

sediment; and  
 Side scan sonar survey - to provide an acoustic generated image of the 

seafloor including any upstanding anomalies. 
 
The extent of this survey is shown in Figure 6 of Appendix Aj. 
 
Through analysis of the geophysical data several anomalies were identified and 
assessed according to their archaeological potential based on a grading system. The 
ascribed archaeological potential was based on their proximity to known wreck sites, 
extent and geophysical character.  
 
Results 
 
The sub-bottom seismic survey identified several sub-surface features which can be 
attributed to an ancient erosion land surface. These features were identified throughout 
the length of the Medina estuary (Figure 7 of Appendix Aj). 
 
Infilled palaeochannels were identified cutting through these ancient land surfaces at 
several locations along the river. The closest of these palaeochannels to the proposed 
development is located just offshore of the RYS (Figure 5 of Appendix Aj). The 
palaeochannels identified south of the Chain Ferry are generally infilled by 
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approximately 3 - 5 meters. The infill most probably consists of fluvial sands and silts 
which would have been covered by estuarine alluvium as sea level rose to current 
levels. Seismic penetration nearer the mouth of the Medina estuary was generally less 
than that obtained further upstream due to acoustic masking attributed to biogenic gas 
or gravels. Biogenic gas masking can be caused by formations of peat, which indicate 
past inundated landscapes. Further masking attributed to gravel deposits within the 
sediments has been identified in several areas along the estuary. These gravel 
deposits are attributed to fluvially derived deposits in which Palaeolithic remains are 
likely to occur (Wymer 1999).  However, such deposits represent a secondary rather 
than primary archaeological context. 
 
The side scan sonar survey identified 164 anomalies comprising of point contacts, a 
possible service pipe, debris, boulders and seabed scarring along the Medina estuary. 
Many of the features were associated with yachting activity or seabed features 
although several could represent cultural material. 
 

14.4.10.2 Venture Quays apron extension project 
 
The Venture Quays Apron extension project was a development funded project in 
which Wessex Archaeology was commissioned by SEEDA to undertake an 
archaeological assessment of geophysical and dive survey data. This was conducted 
to identify the archaeological potential of the area affected by the proposed Venture 
Quays Apron Extension and the Phase 1 schemes.  A copy of the reports from this 
investigation, are included in the Appendices as follows: 
 
Appendix Ac East Cowes Project Desktop Assessment. Oxford Archaeology, 

August 2005; 
Appendix Ad  East Cowes Venture Quays Apron Extension. The Isle of Wight: 

Desktop Assessment.  Oxford Archeology, August 2005; 
Appendix Ae Isle of Wight East Cowes Venture Quays. Desk-based Assessment 

and Geophysical Survey: Synthesis Document Oxford Archaeology, 
August 2005; 

Appendix Af East Cowes, Isle of Wight Venture Quays Apron Approach. 
Archeological assessment of sidescan sonar, sub-bottom profile and 
magnetic survey data.  Wessex Archaeology, June 2005; 

Appendix Ag East Cowes, Isle of Wight, Venture Quays Apron Extension area and 
phase 1 Archaeological diving investigation.  Wessex Archaeology. 
Wessex Archaeology, November 2005; 

Appendix Ah  East Cowes, Isle of Wight, East Cowes Project - Phase 2 
Archaeological diving investigation.  Wessex Archaeology, November 
2005; 

Appendix Ai East Cowes Project, Isle of Wight. Assessment of Palaeoenviromental 
remains and archaeological recording of geotechnical samples. Final 
technical report.  Wessex Archaeology, September 2006. 
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Geophysical Data 
 
The geophysical methods used during this project included, side scan sonar, sub-
bottom profiler and magnetometer. Vibrocore samples within the geophysical area 
were taken in order to provide information on the near surface geology. 
 
The raw sub-bottom data showed that the geology within the first few metres of the 
seabed consisted of sub-horizontal linear reflectors. However, due to masking of the 
data (probably caused by gas in the sediments indicating the presence of an organo-
genic layer) it was not possible to delineate any deeper geological layers. Therefore, it 
was not possible to determine the presence or otherwise of palaeochannels or other 
archaeological features in the sub bottom data. 
 
The side scan sonar identified six anomalies and one magnetic anomaly within the 
proposed development area, all of which were considered to be of low archaeological 
potential by Wessex Archaeology (Figure 4 of Appendix Af). 
 
A vibrocore assessment of the geotechnical logs provided by Norwest Holst was 
carried out by Wessex Archaeology allowing for the creation of a stratigraphic 
sequence. The deposit model showed a rich organic layer ranging from -10.5m OD to -
12m OD within the proposed Venture Quays development area, overlain by at least 5m 
of estuarine deposits. This organic layer may be a waterlogged former land surface 
(Appendix Ai).  
 
Diving Investigation 
 
This phase of the archaeological field evaluation comprised the investigation by diving 
archaeologists of anomalies identified in the archaeological assessment of geophysical 
data undertaken by Wessex Archaeology in June 2005.  
 
The surveys were split into three areas (Phase 1 area, Phase 2 area and the Venture 
Quays Apron Extension area (Appendices Ag and Ah). The Diver survey took place 
between the 19/10/05 and 20/10/05. Four side scan anomaly positions were assessed 
in the Venture Quays Apron Extension and the Phase 1 areas. Nothing of 
archaeological importance was encountered. Two anomalies identified were modern, 
one anomaly was not visible, and the fourth was identified as a modern outfall diffuser. 
A total of seven dives were conducted with a total of 14 side-scan anomaly positions 
being surveyed for the Phase 2 area. Five modern features and three natural features 
were found while five anomalies were not located. Five sites were assessed from the 
surface. Nothing was found that was of any archaeological importance. Of the sites 
that were not fully resolved all were of low archaeological potential. 
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14.4.10.3 RYS Yacht Haven - MA Ltd 
 
The Royal Southampton Yacht Club Haven project was a development funded project 
through which Maritime Archaeology Ltd were commissioned by Walcom Marine to 
assess the archaeological potential of the subtidal area to be affected by the 
development of a marina and public pontoon off the site of the Royal Yacht Squadron, 
Cowes (Maritime Archaeology Ltd, 2005).  
 
The geophysical methods used during this project included, side scan sonar, sub-
bottom profiler and magnetometer. 
 
The geophysical survey identified four side scan sonar anomalies (two possible clump 
weights, a long narrow contact and an isolated contact) and several magnetometer 
readings within the survey area. The magnetometer anomalies provided corroborating 
evidence for side scan sonar data but did not identify any further anomalies.  
 
The archaeological potential of the two possible clump weights was considered to be 
low while the long narrow contact and isolated contact were considered to be medium. 
The sub-bottom profile survey identified two anomalies outside the development area. 
These consisted of a geological hollow and potential palaeochannel, (Figure 5 of 
Appendix Aj). The burial of this channel under the present seabed indicates that it 
existed prior to the Flandrian transgression and would have been an active channel 
system during periods of lower sea level. 

 
14.4.10.4 Summary of recommendations from earlier studies 
 

In general, reports recommended that more comprehensive surveys or research are 
needed for any future developments.  Key recommendations from the reports are 
summarised below;  
 
Hampshire & Wight Trust for Maritime Archaeology (2006) recommended that areas of 
anomalies and prehistoric land surfaces that were identified by their geophysical 
surveys should be subject to a more rigorous investigation if they are to be impacted 
by development. Areas in which sites of high archaeological potential occur would also 
warrant further investigation. 
 
The assessment of palaeoenviromental remains and archaeological recording of 
geotechnical samples by Wessex Archaeology (Appendix Ai) for the East Cowes 
Project recommended that no further work was required on sediment samples (as the 
sediment history of the site has been established) and the assessment of the diatoms, 
ostracods and foraminifera in the area. In general, no further work is required on pollen 
evidence except some peat alluvium sequences that are of raised archaeological 
potential, due to the presence of a land-surface. 
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The analysis of the borehole data by Wessex Archaeology (Appendix Ah) showed the 
potential inundated land surface within the proposed Venture Quays development site 
as ranging from -10.5m OD to -12m OD. The report recommended that, should 
proposed developments in the area impact upon this layer, a mitigation strategy should 
be developed. This should include the archaeological recording of the core sequence, 
with a view to further study that may include palaeo-environmental assessment of the 
core samples, and potentially the full analysis and dating of the sedimentary sequence 
within the proposed development area. It should be noted that the archaeological 
recording of the core sequence was subsequently undertaken in 2006 (Appendix Ai). 

 
14.5 Impact Assessment 
 
14.5.1 Key Impact Pathways 

 
In terms of the potential effects of the proposed development on the historic 
environment, there are two main areas of concern: buried land surfaces, which may 
provide information on past landscapes; palaeo-environmental evidence or artefact 
scatters and/or wreck sites both within the proposed dredging area and in close 
proximity to the site.  In general terms effects could happen via either direct or indirect 
pathways such as through: direct damage to or loss of wreck structures, their contents 
or other artefacts; disturbance to relationships between structures, artefacts and their 
surroundings; destabilisation of sites prompting renewed corrosion, decay etc. and 
erosion leading to damage, disturbance and instability in the medium to long term. 
(BMAPA, 2003) 

 
However, it has been shown from the physical/hydrodynamics effects review (see 
Section 7) that the effects of the deepening are localised and the indirect effects 
sufficiently small as to effectively discount any indirect effects to features of interest.  
Thus this assessment focuses on the following pathways: 
 
 The direct effects on features of marine heritage importance from contact with, 

and/or destruction of, artefacts as via the action of the back hoe dredge 
bucket; 

 The direct effects on features of marine heritage importance from contact with, 
and/or destruction of, artefacts as a result of piling operations; and 

 The burying of any significant features beneath the footprint of the breakwater. 
 
Depending on the location proposed for the disposal of arisings, features of marine 
heritage could become buried by the deposited or subsequently redistributed material.  
This will not be of importance if, as is expected, existing licenced deposit grounds are 
used. 
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14.5.2 Direct Impacts Resulting from Back Hoe Dredging 

 
With the exception of some overlap for the Venture Quays area, most of the proposed 
dredge areas have not been subject to previous capital or maintenance dredging.  
There exists a possibility, therefore, that some of the area proposed for deepening may 
contain features of archaeological or historic importance.   
 
The review of wrecks data in Section 14.4.9 identified two UKHO wrecks in the vicinity 
of the development.  Wreck 19373 comprised piles from a historic landing that were 
initially cut off at the seabed and subsequently removed back to the drying line (UKHO 
wreck record as supplied 4 June 2008). Wreck 19374 is a live charted and marked 
wreck that lies within the marina dredge (See Section 3.8.1).  This obstruction has 
been investigated by the Harbour Master and it is believed to be merely the base of the 
original causeway.  None of the NMA recorded wrecks fall within the dredge zone 
(Figure 14.1).  Noting that the actual positions of sunken vessels may vary 
considerably from the recorded positions, the possibility exists that the dredge could 
impact upon one or more of the losses recorded in Table 14.2.   Reference to Figure 
3.1 shows that the depth of the channel dredge is less than 3m and, for the most part, 
less than 2m.  Given the shallow extent of the dredge, the extensive interference with 
the seabed with laying/maintenance of moorings it is highly improbable that any 
significant wreckage lies within the surface sediments.  While the dredge depth 
increases to 4.7m closer inshore, the probability of a historic wreck in this position, 
closer to the shoreline is very low.  Further borehole sampling was undertaken in 
October 2008.   The geotechnical contractor was provided with specific instruction to 
monitor the sampling and contact the ES Project Manager at ABPmer in the event of 
encountering any potentially anthropogenic material.  The cores were checked by site 
staff and no unexpected material was encountered essentially confirming the findings 
of earlier sampling. The risk of interference with a historic wreck is assessed as 
insignificant. 

 
The key consideration for assessing the direct impact of dredging upon archaeological 
features of interest is the context. The analysis of the borehole data by Wessex 
Archaeology (2005c) showed the potential inundated land surface within the proposed 
Venture Quays development site ranged from -10.5m OD to -12m OD (-7.91 to -9.41 
CD).  The depth of dredge in the channel is 3m below CD and in the inshore portion of 
the marina 2.5m below CD.  A review of the geological cross-sectional data shows that 
the dredge material is predominantly cohesive alluvium across the extent of the 
dredge.  The dredge therefore is unlikely to interfere with any primary or secondary 
context material of archaeological significance.   The impact on archaeological features 
is therefore assessed as insignificant.  No further geophysical survey is considered 
necessary to support this assessment. 
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14.5.3 Direct Impacts Resulting from Piling 
 

Piling has the potential to damage any key features of historic or archaeological 
significance that may be buried in the sediments within the area to be piled.  Piling, in 
particular, would severely disrupt any large coherent feature such as a wreck that lay 
within the area of impact defined both in terms of horizontal and vertical extent.  
Assessment of the likelihood of any such features being present relies upon the 
historical record and any geophysical data that is held for the area.  Two phases of 
piling are required for the proposed development as described in Sections 3.3.1.1 and 
3.8.2.  Driving of piles to serve as footings for the breakwater may be necessary to a 
depth of approximately 13m below the seabed.  The base of the breakwater lies 
between -0.85 and -1.2m below CD (Figure 3.2).  Given that the piles will remain proud 
of the surface by ~1m, this means that the piles will penetrate the sediments by up to 
13m.  Assuming piling is undertaken around the full footprint of the breakwater, the 
closest point of disturbance lies approximately 65m to the south west of NMR records 
locally numbered as 28, 30 and 32 (see Figure 14.1 and Table 14.2). Sub bottom 
profiling data that has previously been collected in the area does not extend across the 
proposed breakwater footprint.  Furthermore, the reliability of data in the outer estuary 
is reduced by acoustic masking attributable to either biogenic gas from known peat 
deposits or from gravels (Section 6.2.2 of Appendix Aj).  The most reliable data is, 
therefore, any borehole records that exist.   The cores for boreholes B2 and B3 (See 
Figure 7.2) were found to have wood fragments associated with them.  The B2 material 
was in the shallow part of the core (between 3.25 and 4.3m below ground level). The 
location of the borehole is over 100m to the north east of the eastern end of the 
proposed breakwater. The wood found in the core for B3 was found from about 3.5m 
below ground level throughout the peaty silt/clay along with root fibres.  Without further 
examination of the borehole cores from an archaeological perspective, it is not possible 
to ascertain the origin of this wood and if it constitutes remnants from any historic 
wrecks.  One of the UKHO listed wrecks relates to a marked obstruction within the 
zone for the marina dredge and piling (see Section 3.7.2 and Figure14.1).  In view of 
the uncertainty surrounding the positions of reported losses, there remains a possibility 
that piling for the breakwater could potentially impact upon as yet undiscovered 
coherent wreck material.  Using the best available data, however, the degree of impact 
is considered to be low. 
 
With the exception of the very inshore portion, piling for the marina is being undertaken 
in deep alluvial sediments of a minimum of 5m thick.  Extensive studies have found 
nothing of archaeological importance above an inundated land surface at -10.5 - 12 m 
below OD. The likelihood of piling damaging coherent wreck material is considered to 
be low. 
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Further borehole sampling was undertaken in October 08.  The geotechnical contractor 
was provided with specific instruction to monitor the sampling and contact the ES 
Project Manager at ABPmer in the event of encountering any potentially anthropogenic 
material.  The cores were checked by site staff and no unexpected material was 
encountered essentially confirming the findings of earlier sampling. 
 

14.5.4 The Burying of any Significant Features Beneath the Footprint of the Breakwater 
 
There are no known wrecks in the vicinity of the breakwater footprint, for which recent 
side scan sonar survey is available5. Extensive studies have found nothing of 
archaeological importance above an inundated land surface at -10.5 - 12 m below OD.  
The assessment of the breakwater footprint burying material of archaeological/historic 
significance is insignificant. 
 

                                                      
5  Emu Ltd.  2007.  Survey of the Subtidal Sediments of the Solent Maritime SAC prepared for Natural 

England.  Report No.  J/1/03/0979.   



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 251 R.1518 
 

15. Impact upon the Communities of Cowes and East Cowes 
 
15.1 Introduction 
 

This section considers the overall impact of the Cowes Outer Harbour development on 
the community of Cowes, East Cowes and the wider island economy.  Much of this 
impact is positive in terms of the catalyst it can serve for inward investment in the 
community and the potential spin-offs in terms of boosting the local economy and 
creating jobs.  Section 15.2 will explore the potential benefits that the scheme offers.  A 
project of this nature which offers important strategic benefits to the community at large 
will inevitably, result in both positive and negative changes depending upon one�’s 
perspective and receptiveness to change.  The remaining paragraphs of the section 
consider issues that have not been considered elsewhere within the ES, namely: 
 
 The projected changes to the visual landscape (Section 15.3); 
 Mooring facilities and their distribution (Section 15.4);  
 Public access to the water (Section 15.5);  
 Minimising disruption to tourism and Cowes sailing economy during 

construction (Section 15.6); and 
 Road traffic (Section 15.7). 

 
15.2 Socio-Economic Considerations 
 

The South East Plan that provides the regional spatial strategy within which 
development and investment priorities are made, identifies the Isle of Wight as a 
Special Policy Area that faces specific economic and social issues, including: 
 
 Declining levels of manufacturing and agricultural employment; 
 A growing and changing tourism market; 
 Relatively narrow economic and employment base; and 
 A history of comparatively low Per Capita GDP, earnings and levels of 

economic activity relative to the rest of the region/country; (IOWC, 2006). 
 

In enabling economic regeneration, the need for the development of infrastructure and 
inward investment opportunities in the Medina Valley is specifically identified within the 
South East Plan.  These planning priorities are further reflected at a local level in the 
Cowes Waterfront Initiative aimed at increasing the Medina Valley�’s contribution to the 
role of tourism in the wider economy of the island and ensuring that the island benefits 
from its large number of visitors.  The East Cowes Regeneration and closely aligned 
Cowes Outer Harbour Project aim at attracting inward investment into Cowes and East 
Cowes to regenerate both the local economy and the Island economy and together 
they form vital pillars to the Cowes Waterfront Initiative.  Specifically, this project will 
seek to address the following planning priorities: 
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 An improvement in the perceptions of Cowes and East Cowes as two of the 

main �‘gateways�’ to the Isle of Wight and world class visitor destinations; 
 Capitalising on and strengthening Cowes�’ status as an international centre of 

yachting excellence and as the �‘home�’ of UK sailing;  
 Ensuring that key waterfront sites are made available for those uses which 

genuinely require a waterfront location and that the most appropriate uses are 
located on the limited number of sites which benefit from deep water access;  

 Increasing the Medina Valley�’s contribution to the role of tourism in the wider 
economy of the Island and ensuring that the island benefits from its large 
number of visitors; and  

 Supporting and strengthening the existing communities and town centres in 
the Medina Valley.   

 
Through SEEDA�’s involvement in the delivery process they will ensure that the project 
is both aligned with, and contributes to, the Regional Economic Strategy (RES). The 
marina contributes to RES objectives in terms of Smart Growth (skills, enterprise, 
transport, physical development, and employment targets), and Sustainable Prosperity 
(climate change/energy, and sustainable communities targets). 
 

15.2.1 Direct Benefits of the Scheme 
 
The Cowes Outer Harbour Project will provide major benefit to the economies of both 
East Cowes and Cowes by transforming the outer section of the Medina estuary into a 
truly sheltered harbour.  The Medina estuary is open to the north west, north and north 
east and exposed to waves built up across the full width of the Solent, so that a marina 
in the outer estuary area is not viable without a robust system of wave protection. 
However, the breakwater will also improve the protection for the entire Outer Harbour 
area, improving berth security throughout the outer estuary and extending the mooring 
and sailing season.  By reducing the height of waves arriving at the shore, the outer 
breakwater will reduce the height of flood protection walls that will need to be provided 
on both sides of the estuary, significantly reducing construction costs and the visual 
intrusion of such structures.   
 
The new marina will provide for a large number of additional berths for visitors and 
sailors and enhanced deep water yachting facilities allowing Cowes to attract more 
international yachting events such as the IMOCA Open 60 Single-Handed class boats, 
the Volvo Ocean Racing fleet etc. to help with the regeneration of the Cowes 
Waterfront Initiative as existing marina facilities are at capacity.  The marina business 
plan makes provision for 7 full time employees and 3 seasonal employees amounting 
to a total of 3,000, employment days in 2012. 
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The new eastern channel will improve the navigational safety of Cowes Harbour, as 
the existing channel, which small craft share with large commercial craft, is becoming 
increasingly congested - particularly during key events (see Section 12.2.1.1). 
  

15.2.2 Wider Economic Benefits  
 

Central to the rationale for the project is the contribution made by coastal marinas to the 
wider economy.  Coastal marinas are an important contributor to tourism through 
associated spend and employment and boating visitors to coastal marinas are 
estimated to spend £214 million per annum, supporting an estimated 5,350 tourism jobs 
in local economies around the UK, based on case study findings and an analysis of 
evidence from expenditure surveys (BMF 2006). They play a significant role in the 
regeneration of local economies by: 
 

 Encouraging a variety of visitors to come and spend money in the local 
economy; 

 Generating new jobs, including some high value and highly skilled 
employment; 

 Facilitating business growth and the creation of new businesses within the 
marina supply chain, thereby raising GVA in the local area; 

 Providing high quality leisure facilities for local residents and visiting boaters; 
 Raising awareness of the local area and driving up the quality of the local 

leisure offer; 
 Creating demand for local residential and commercial property, thereby raising 

property values, which are likely to command a premium of at least 10-15%; 
and 

 Improving the image, appearance and attractiveness of the local area. 
 

The significance of the above findings for the Cowes economy is underpinned by two 
studies.  The first is a detailed survey conducted in 2000 by the Southern Tourist Board 
into the value and economic impact of yachting-related visitors to Cowes. This study 
noted the following main points: 
 
 Approximately 33,000 yachts visited Cowes in 2000, of these 73% stayed for 

at least one night; 
 The survey suggests some 200,000 yachtsmen visited Cowes with 57% 

staying for at least one night; 
 There was a near 50/50 split in the number of yachts involved in racing activity 

(48%) compared with those cruising in the Solent (52%); 
 Spend of visiting yachtsmen in Cowes amounted to £18.7million with a further 

£5.5 million spent elsewhere on the Island. The greatest proportion of visitor 
spend was on food and drink; 

 The greatest spend per head was from staying racing yachtsmen; 
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 Visitors to Cowes Yacht Haven spent more per head than those staying at 

East Cowes Marina or on the Commissioner�’s moorings; 
 Approximately 599 Cowes jobs are supported by the expenditure of visiting 

yachtsmen to Cowes, some of these being seasonal or part-time.  A further 
182 jobs are supported elsewhere on the Island; and 

 Spend and economic impact of visiting yachtsmen is more than matched by 
the spend of visitors attracted to Cowes by yachting activities. 

 
The second study by the BMF (2007) considers the economic benefits of coastal 
marinas and all of the principle drivers at work will apply to the proposed marina 
installation. A high level summary of the key findings is highlighted below, for a fuller 
understanding reference should be made to the full report. 
 
Coastal Marinas are closely linked to tourism and leisure as they provide infrastructure 
and services for people to gain access to the water and participate in water-based 
activities. They also serve as visitor attractions whether as a stand-alone operation, or 
when linked with local interests.  
 
Marinas generate local and wider economic impacts in varying ways, the key factors of 
which are outlined below: 
 
 Marina fees paid by both visiting and long term berth boaters, support output 

and employment among marina operators; 
 Marina operators in turn purchase goods and support services from local firms, 

generating output and employment in the supply chain; 
 Resident boaters spend capital on local goods and services to include retail, 

food, drink, accommodation and vessel maintenance services; 
 Marinas attract critical mass to coastal locations, benefiting the local and wider 

tourist industry; 
 With demand for coastal marinas remaining high, the development of 

additional berthing supply within the U.K. will continue to support the local and 
wider U.K. economy; and 

 Marinas carry a positive effect on property value both with direct access/views 
of the facility and within the locality.  

 
The most significant commercial impact of coastal marinas is apportioned to on-site 
businesses, for example chandlers, boat repairs, retail, and catering. Visitors to the 
facilities spend money on goods and services within the location which supports further 
employment. 
 
Supply chain businesses directly related to the provision of goods and services to 
coastal marinas within the U.K. support further jobs and generate significant turnover.  
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Overall employment statistics taken from case study examples throughout the U.K. 
confirm that for every job directly related to core marina operations, a further 12 jobs 
are created within the local economy. These average outputs from across the UK 
would suggest that the proposed marina might contribute to indirect employment of 
approaching 100 persons, this assessment being enhanced if account is taken of the 
above average level of visitor and event activity that the Cowes location commands. 
 
It is clear from the above summary that the economic impact of the marinas and 
yachting activity to Cowes is substantial.  Furthermore, it reinforces the very real gains 
to the local economy by waterfront development of East Cowes.  The provision of 
additional berthing facilities at East Cowes and the visitors this will bring is thus a 
central component to the East Cowes regeneration, providing immediate access to the 
shops, bars and restaurant facilities that form part of this wider scheme.  The Outer 
Harbour Project will thus have a positive impact on the local economy and 
employment.  The prospect for an extended sailing season afforded by the offshore 
breakwater will further capitalise upon both the existing facilities at Cowes and the new 
and existing businesses of East Cowes.  Finally, Hi-tech and design sectors of the 
sailing industry already operating in the town will benefit from a wider range of boats, 
particularly larger ones, being able to gain access to the harbour, as this will increase 
the scope for servicing, maintenance and other services. 
 

15.3 Visual Impact 
 

Captia Lovejoy was commissioned by SEEDA/CHC to undertake a visual impact 
assessment (VIA) of the Cowes Outer Harbour project, the objectives of which were to: 
 
 Identify the landscape planning policy of the sites and the surrounding area; 
 Identify and describe in broad terms the landscape character of the sites and 

the surroundings insofar as this is relevant to the VIA; 
 Identify the visual receptors which are likely to be affected by the proposed 

development; and 
 Identify and quantify the potential visual impacts of the development both 

during the construction and operation phases. 
 
The methodology for the VIA is based on the �“Guidelines for Landscape and Visual 
Impact Assessment�” (GLVIA) which is published by the Landscape Institute and the 
Institute of Environmental Assessment and is set out in Appendix 1 to Appendix Aq.  
 
A copy of the full assessment can be found at Appendix Aq and the key findings of the 
assessment are recorded below.  Visual impacts are considered for both the 
construction and operational phases. 
 
The zone of visual influence for the development is limited to an area of approximately 
1km of the sites. 
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15.3.1 Nature of Impact 
 

During the construction period adverse effects are temporary primarily due to the 
presence of cranes on the site, which would be over 25m in height, and therefore quite 
prominent in some views.  Post development, the most visible elements of the 
proposals, particularly on the middle and longer distance views would be the masts of 
the yachts in the marina which would generally be within the range 12 - 18m high 
depending on the size of the yacht. In addition, for views towards the outer breakwater 
and the Shrape extension, the significance of the effects would be most pronounced at 
low tide, when about 5m of these breakwater structures would be seen above the 
water. 
 

15.3.2 Significance of Impact 
 

15.3.2.1 Construction phase 
 
Adverse impacts affecting views from East Cowes will be of temporary duration and 
not continuous throughout the construction period of up to 18 months in duration.  The 
worst affected views would be those from the southwestern section of The Esplanade 
in East Cowes, in the vicinity of the proposed marina (including the views from Coast 
Guard Cottages), the views from The Parade in West Cowes and the adjacent houses, 
the views from the apartments in Shepards Wharf, the views from Cowes Yacht Haven 
and the views from the public quay to the north of the Red Jet terminal. From these 
receptors, the magnitude of change to the views would be high to moderate adverse 
and the significance of the effect would be significant to moderate adverse. 
 
From other areas within the zone of visual influence, including from the residential 
properties and open space areas on the rising ground to the west and east of the 
harbour, the impact of the proposals during the construction period on the views 
towards the sites would be more limited due to the distance of the receptors from the 
sites and the screening by intervening buildings and vegetation which will limit the 
extent of the view and the magnitude and significance of the effect. Effects would be of 
moderate/low magnitude and low significance at worst - principally during winter 
months when the screening function of vegetation within the landscape and built up 
areas is reduced. 
 

15.3.2.2 Operational phase 
 
As with the construction phase, the most significant impacts would be from the 
Esplanade in East Cowes (including the Coast Guard Cottages which face out across 
the harbour), The Parade in West Cowes and the properties adjacent to this area, 
Cowes Yacht Haven and Shepards Wharf, and the public quay to the north of the Red 
Jet terminal.  For these locations, impacts are assessed as of moderate magnitude 
and significance, i.e. less than the construction phase. 
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The significance of the impacts, post construction, has been recorded as adverse in 
the visual impact table compiled in accordance with the GLVIA guidelines, presented in 
Appendix Aq. However, this assessment needs qualifying on the basis that the impacts 
are not likely to be perceived as adverse as the proposed development consists of a 
range of marine-based structures and built forms which would be totally in keeping with 
the harbour setting.  

 
15.3.3 Other Considerations  

 
Other considerations include the potential impact on: 
 
 East Cowes Esplanade conservation area; 
 Area of Outstanding Natural Beauty  (AONB); 
 Historic Park and Garden, East Cowes; and 
 View from Coast Path Nature Trail. 

 
15.3.3.1 East Cowes Esplanade Conservation Area 
 

The East Cowes Esplanade conservation area was designated on 13 April 2006, and 
includes the land along The Esplanade extending to Old Castle Point, the Coast Guard 
Cottages and some properties along Cambridge Road. It extends south to the 
Columbine Building at Venture Quays and includes land at the southern end of Albany 
Road and Maresfield Road, as shown on the Map included in the full assessmet. The 
conservation area extends out to the Low Water Mark and, as a result, part of the site 
of the proposed marina (as well as the shoreside facilities) is included within the 
conservation area. 
 
There would be direct views towards the proposed marina, the outer breakwater and 
the extension to the Shrape Breakwater from the conservation area.  The impact on 
the views are judged to be of moderate/low significance when completed and would 
form visible and recognizable new elements within the overall scene, however these 
would not be seen as uncharacteristic elements and the proposal would result in the 
improvement in appearance of the area.  
 
Within this area the VIA has therefore assessed that the public realm proposals, new 
buildings and shorebased facilities adjacent to the marina would result in 
improvements to the appearance of the area. 
 

15.3.3.2 Area of Outstanding Natural Beauty  (AONB) 
 
The nearest AONB is located some distance to the east of East Cowes (beyond 
Springhill Farm and Convent).  There are no views from the AONB to the development 
site due to screening provided by the intervening vegetation, including the woodlands 
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within the grounds of Osbourne House. The development proposals therefore have no 
direct or indirect effects on the AONB. 
 

15.3.3.3 Historic Park and Garden, East Cowes 
 
There are winter glimpses (at distance) towards the development site from parts this of 
the park and gardens.  The impact of the development is therefore judged to be low to 
insignificant adverse or less, due to the screening provided by trees, woodland and 
hedges within the Historic Park and Garden.  As a result the proposal would accord 
with the requirements of the Saved Policy B10 of the UDP. 
 

15.3.3.4 View from Coast Path Nature Trail 
 
The sections of route which follow the Esplanade and Parade at East Cowes would 
provide views towards the development.  The change to these views is considered to 
be moderate to insignificant.  In addition, there would be an effect to all marine users of 
the harbour.  The views of the completed development would be perceived in the 
context of the existing yachting and marine-based activities, and would therefore be 
entirely in keeping with the harbour setting. 
 

15.3.4 Overall Assessment 
 
The overall visual impact of the proposed development would be limited, indeed there 
would be no significant adverse impacts.  The impact would only be perceived from 
locations, which already gain views of the harbour, which is a centre for yachting and 
other water-based recreation.  The proposals would be seen in the context of the 
marine based activities at East and West Cowes, and would therefore be in keeping 
with the characteristics of the area.  
 
The conservation area appraisal states that the main characteristic of the conservation 
area is its openness, and the beach and water to the north and west, and the green 
strip along the seafront define the area. The structures and buildings are set within this 
space, with a background of trees on the inland side. The positive elements of this 
area, which are of relevance to this VIA, include: 
 
 The space; 
 The quietness; 
 Being close to the water - beach accessible; 
 The contrast with West Cowes opposite; and 
 The lack of commercialism. 
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15.3.5 Nature of Impact 
 

The locating of a marina at East Cowes will have some impact upon the area. The 
assessment needs to determine whether the nature of the current scheme is 
incompatible with the features for which the area was designated.  In this respect the 
Unitary Development Plan policy B6 is of key significance, which states planning 
applications, which preserve or enhance the character and appearance of conservation 
areas will be approved.  Development involving the removal of buildings, structures, 
walls, trees and other features, which make a positive contribution to the character or 
appearance will not be permitted.  There is also a distinction made between the 
northern part of the conservation area (to the north of Shrape breakwater) and the 
southern part that extends southwards to Venture Quay.  The area to the north of 
Shrape breakwater largely falls outside of the UDP development envelope whereas 
land to the south is within the envelope.  It is of relevance that outline planning 
permission for a scheme for the regeneration of East Cowes that included the creation 
of a new marine quarter on the waterfront Town Centre was granted in October 2008 
indicative that the IOWC considers the development to be compatible with the East 
Cowes Esplanade conservation area.  

 
15.3.6 Significance of Impact 
 

Specific consideration in the design has been given to the existing character of the 
East Cowes Esplanade conservation area, designated under Section 69 of the 
Planning (Listed Buildings and Conservation Areas) Act 1990.  The focus of the current 
proposal lies within the south of the conservation area, close to, and affected by, the 
adjacent industrial activity at Venture Quays.   The visual impact assessment notes a 
change in character from north to south across the area noting that while the majority 
of the conservation area has an �“open character�”, the southern part of the area 
adjacent to the Columbine building at the northern end of Venture Quays, has an more 
built up or urban character.  There is a marked distinction between the development 
proposal and earlier schemes for which the focus of activity was a reclamation area 
adjacent to the Shrape breakwater (see Figures 2.1 and 2.2).  In addition, the marina 
itself has moved further offshore from Option A creating a degree of separation and 
space between the Esplanade and the marina.  Definitive plans for the marina car park 
and indeed for elements of the East Cowes Project have yet to be finalised but with 
sensitive design and the use of materials which complement the existing materials in 
this part of the conservation area, and which reinforce the maritime character it will be 
possible to maintain the character of the area.  Furthermore, given the present rather 
run down and unkempt appearance of this part of East Cowes, since the demise of 
GKN, the proposed development should improve the appearance of this part of the 
conservation area.  Overall the impact of the development upon the East Cowes 
conservation area is considered to be insignificant. 
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15.4 Mooring Facilities 
 

CHC provide moorings for visiting and residential craft.  There are three types of 
moorings owned by the Commission namely pontoons, piles and swinging berths.  To 
prevent the fairway being obstructed by inappropriate mooring of recreational craft, the 
CHC moorings are organised into pile berths and individual swinging moorings. These 
swinging moorings are located in the main harbour and are arranged in lines or rows 
(Figure 12.1). These primarily offer berthing for smaller yachts and day boats and, due 
to the exposed location, are offered and occupied only on a seasonal basis.  A 
significant proportion of the moorings are for one-design classes such as Dragons and 
Etchells which have a dedicated following (Marina Projects, 2007).  In addition to the 
mooring points, there are three private marinas within the Cowes Competent Harbour 
Authority area, these are the Cowes Yacht Haven, East Cowes Marina and Shepards 
Wharf (see Figures 12.1 and 15.1) (Reeds Marina and Waypoint Guide, 2005).  It is 
also possible that vessels may anchor, however, most available anchorage areas 
within the estuary are drying, and therefore, these are more suited to bilge keel and 
small craft.    

 
15.4.1 Number of Moorings  

 
Within the Cowes Competent Harbour Authority Area, there are a total of 
approximately 1,700 berths of which around 600 are for visitors (see Table 15.1 and 
Figures 12.1, 15.1 and 15.2).  The number of moorings retained and made available 
for visitor berthing on the Medina is generally much higher than that experienced 
elsewhere along the south coast of England and this reflects Cowes Harbour�’s role as 
a popular visitor destination and an internationally renowned racing/event location 
(Marina Projects, 2007).  A large number of the visitor berths (374) on the River 
Medina are located in the main harbour and this number is significantly increased 
during Cowes Week when 328 additional swinging moorings are laid by CHC (see 
Table 15.2).  During Cowes Week, several private operators such as Victory Yard, 
Thetus Wharf and UKSA also offer mooring facilities, making approximately 75 
additional berthing spaces available to visiting yachtsmen. This brings the peak 
number of visitor berths to approximately 1,000.    
 
Table 15.1  Total moorings within the Cowes Competent Harbour Authority 

Area  
 

Location Annual/Seasonal Visitor Working 
Main Harbour  (Cowes Roads to Chain Ferry) 306 374 16 
Whitegates (Chain Ferry to Kingston Quay) 415 110 91 
Medham Kingston Quay to Folly Point 275 90 0 
Totals 996 574 107 

 (Taken from Marina Projects, 2007) 
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Table 15.2  Total visitor moorings within the Cowes Competent Harbour 

Authority Area 
 

Location Number 
Main Harbour  

CHC - The Green (Row M) 
CHC - The Parade (Row N) 
CHC - Small craft moorings (Rows A - L) 
Cowes Yacht Haven 
Shepards Wharf Marina 
Others 

 
Seasonal 
Seasonal 

(328 additional day boat for Cowes Week) 
220 
112 
42 

Sub Total 374 
Whitegates  

CHC- Whitegates 
East Cowes Marina 

 
50 

60 Design (120 Claimed) 
Sub Total 110 (170) 

Medham 90 
Sub Total 90 

Total 574 (634) 
 (Taken from Marina Projects, 2007) 

 
The number of visitor berths progressively declines upstream of the Chain Ferry, 
reflecting the relationships the berths enjoy to the facilities in the town centre (Marina 
Projects, 2007).  Of the moorings within the Cowes Competent Harbour Authority Area, 
approximately 40% comprise marina berths whilst the remainder were distributed 
between swinging moorings, piles, walk ashore and pontoon berths (see Table 15.3).  
 
Table 15.3  Mooring types within the Cowes Competent Harbour Authority 

Area  
 

Location/ 
Reach 

Swing 
Mooring 

Piled 
Mooring 

River 
Pontoon 

Walk 
Ashore Marina 

Main Harbour 234 
(not inc temporary 
for Cowes Week 

Regatta) 

0 0 58 404 
(Cowes Yacht Haven 
& Shepards Wharf) 

Whitegates 16 43 156 111 290 
(East Cowes Marina) 

Medham 92 79 194 0 0 
Sub Total 342 122 350 169 
Total 983 

 
694 

 (Taken from Marina Projects, 2007) 
 
15.4.2 Impact on Existing Moorings  

 
Whilst there will be a loss of some existing swinging moorings as a result of the new 
marina, the overall amount of mooring space will be significantly increased, entirely as 
a result of the marina, albeit costs for individual berth holders may be higher (a 
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reflection of the improved facility offered by a marina compared to a swinging mooring, 
including a longer season).  Of the existing swinging moorings in the outer harbour, 
rows A - G will be fully or partially displaced through the development of a new marina 
and access channel and this equates to the removal of 87 moorings (Marina Projects, 
2007). The mooring rows in the outer harbour are occupied by a combination of both 
day boat classes such as Dragons and Etchells and slightly larger cruising boats.  
Many of these larger cruising boats may potentially relocate to the new marina 
however these craft presently occupy those moorings, which will be lost to the marina 
development.  Accordingly, the potential relocation of these boats to a new marina will 
not necessarily provide alternative mooring for day boats, which could mean a surplus 
of displaced boats. It is understood that the cruiser class vessels are to be relocated to 
moorings H - L (see Figures 12.1 and 1.1).  The impact of this change to existing 
mooring holders is therefore considered to be adverse with minor/moderate 
significance. However, the loss of moorings will be mitigated, as far as possible, 
through increasing the density of mooring buoys in the outer harbour, rather than 
increasing the area of sea bed they occupy.   
 

15.5 Public Access to the Water 
 
The definitive list of slipways on the Isle of Wight (IOW) is published by the IOW 
Council in their QMS: ES 4/071 (Appendix Am). 
 
The slipways in East Cowes with proximity to the proposals are listed as Ref 7 - 10 in 
Appendix Am.  In addition, a recent report by the East Cowes Community Partnership 
(ECCP) of September 2008 (Appendix An) reviewed the existing slipways and potential 
for development of public slipways in East Cowes.  Reference to this report has been 
made in providing a brief description of the various slipways as noted below. 
 

15.5.1 Red Funnel Slipway or White Hart Slip (Ref 7 in Appendix Am) 
 
This is the only public slipway that provides access to the Medina estuary at all states 
of the tide.  The slipway will be unaffected by the proposal.  It is the case that this 
slipway can be difficult to use due to the proximity to the Red Funnel Berth and the 
strong tidal flows at the site.  Furthermore, manoeuvring of cars and trailers needs to 
be undertaken within and adjacent to the ferry car marshalling area.  The ECCP has 
aspirations to provide alternative and/or improved slipways for public use, consequent 
of the difficulties at this site. 
 

15.5.2 Medina Slipway (Ref 8 in Appendix Am) 
 
This slipway is situated south of the Shrape breakwater and adjacent to the public 
toilets on Columbine Road.  It is a short and steep cobbled slipway that terminates into 
a sharp drop-off to broken rocks which are hazardous to small craft.  Though the 
slipway itself is sheltered, it gives access to soft mud, unsuitable for launching boats.  
Road access to the slipway is good. Flood boards are usually retained in place at the 
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top of this slipway and consultation has confirmed that this slipway has not been in 
regular use for many years. 
 
This slipway is situated immediately adjacent to the planned marina and boats using 
the slipway would have to pass close to pontoon berths before joining the navigation 
channels.  It is the case, however, that more immediate access to deep water will be 
provided as a function of the proposed dredging works.  It is currently considered 
impractical to launch and sail racing dinghies from this slipway which provides only 
partial tide access.  The slipway structure itself is unaffected by the proposals.  
 

15.5.3 Slipway Immediately to the North of the Shrape Breakwater (Ref 9 in Appendix 
Am) 
 
This slipway lies immediately outside the Shrape breakwater (to the north) and is 
located opposite the Waverley Caravan Park.  It has seen some use in recent years, 
mainly by dinghies, stored at the East Cowes Sailing Club Dinghy Park.  It gives 
access to firm sand and shingle which is suitable for boat launching at low tide.  It has 
reasonable road access but there is limited scope for additional parking or boat/trailer 
storage.  Over recent years, the shingle at the top of the beach has accumulated over 
the slipway making it very difficult to launch boats at other than during high spring 
tides.  This slipway is unaffected by the proposals.  
 
Following the review of the existing public slipways in East Cowes, the ECCP identified 
this as the preferred location for improving public access to the water and proposals to 
carry forward the improvement of this slipway continue. 
 

15.5.4 Slipway - East Cowes Esplanade (Ref 10 in Appendix Am) 
 
Located further to the north east of Slipway Ref 9, this concrete slipway provides 
access to firm sand and shingle that offers good sheltered landing for small boats at all 
states of the tide.  A lack of adjacent parking for cars, boat or trailer, has limited the 
use of the slipway in recent years.  The ECCP have noted that with realignment and 
lengthening an improved launching facility could be provided.  However, increase use 
of the slipway will need to be accompanied by the provision of additional nearby 
parking.   
 

15.5.5 Public Landing Stage 
 
In addition to the existing slipways, the only landing stage dedicated to public use in 
East Cowes is the stepped landing known as �“Bells Landing�” located immediately to 
the south of the public toilets on Columbine Road.  This landing is maintained by IOW 
Council, although it provides restricted use to ± 3 hours either side of high water.  It is 
considered to be an important public access to East Cowes Esplanade and visitors to 
the nearby Classic Boat Museum. 
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15.5.6 Impact on Public Access 
 
The proposals will result in the removal of access from the water to this landing stage 
and will require the removal of the structure.  Consultation with the ECCP has 
confirmed that the removal of Bells Landing will require the provision of alternative 
public landing facilities to facilitate access to the East Cowes Esplanade.   
 
The loss of the Bells Landing, which is tidally restricted, will have a moderate adverse 
impact on public access to the water. 
 

15.5.7 Proposed Mitigation 
 

As part of the proposal, it is intended to introduce a public pontoon, which is accessed 
from the public side of the proposed Bridge Head Structure. This will provide a landing 
facility, available at all states of tide, which represents a significant improvement, when 
compared to the existing landing facility. Furthermore, this facility could be used in 
conjunction with Slipway Ref 8 (Medina Slipway) to accommodate vessels that have 
been launched, or are about to be recovered, across the slipway. With the introduction 
of the proposed mitigation, the impact to public access to the water is considered to be 
moderate beneficial. 

 
15.6 Minimising Disruption to Tourism and Cowes Sailing Economy 

during Construction Works 
 
The importance of the sailing season to Cowes economy has been described in 
Section 15.2.2.  Cowes Week alone is estimated to generate some £20 million to the 
Isle of Wight Economy in one week6.  It is crucial that the very significant medium-term 
gains to the yachting and tourism economy of Cowes and East Cowes are not 
compromised by the short-term disruption to facilities during the construction phase.   
Meticulous planning will be necessary to ensure �‘business as usual�’ while dredging 
construction is in progress - particularly during key periods in the Cowes calendar, 
including Cowes Week and the annual Round The Island Race.  Cowes Harbour 
Master will be taking measures to minimise both disruption and navigational risk during 
construction and these have been outlined in Section 12.2.2.   Control measures that 
directly concern liaison between the Harbour Master and the sailing community 
include: 
 
 Notices to Mariners will be issued by the Harbour Master�’s department during 

the construction and dredging works to advise all users of plant operating in 
specified areas. Exclusion zones will also be set around the construction 
vessels to ensure small craft are not endangered; 

                                                      
6  http://www.iwight.com/home/news/2006/august/cowes_week/default.asp 
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 Race and Training Officers should communicate with the Harbour Master�’s 
department whilst the construction plant is operating.  (It is the responsibility of 
the Race Officer to inform CHC of the intent to carry out racing and this may 
include active communication prior, during and on completion of racing);  and 

 Close dialogue between Cowes yacht/sailing clubs, the developer and CHC 
will reduce the level of inconvenience to all parties, it will be possible to 
manage the phasing of the construction programme so as to minimise the 
adverse impact on sailing events.  

 
15.7 Road Traffic 

 
The provision of car-parking for the marina at the Albany site and temporary parking 
arrangements will have a potential effect upon localised traffic within East Cowes.  In 
order to characterise this effect the applicant has commissioned a detailed transport 
assessment to accompany the application for Planning Permission.  A summary of the 
Transport Assessment is provided at Appendix Ao, which confirms the principles of the 
proposed marina, the associated supporting temporary and permanent car parks and 
the associated residential development on the Albany Road site.  The assessment has 
identified that the operations of the marina and the residential development can be 
managed with respect to parking and servicing with limited impact on the adjacent 
residential development area.  The level of increased traffic generated by the marina is 
minimal for the weekly peak with the highest demand generally occurring at the 
weekends and therefore will not have a detrimental impact to the local highway 
network. 
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16. Cumulative and In-Combination Effects 

 
16.1 Introduction 

 
For this assessment there is a need to evaluate the cumulative and �‘in-combination�’ 
effects that the proposed Cowes Outer Harbour Project has with other plans or projects 
that are approved or in the planning domain.  Cumulative and in-combination 
assessments are legally separate requirements although they rely on similar source 
data.   
 
Cumulative effects, which need to be addressed under the EIA Regulations, refer to 
occasions where another project could have an impact via the same pathway (e.g. if 
both proposals altered tidal heights or caused disturbance to birds) and could therefore 
result in a change that is of greater or lesser significance than the effects of a proposal 
in isolation.   
 
Under the Habitats Regulations 1994, it is also necessary to consider the in-
combination effects of development proposals on European Sites.  These refer to 
effects, which may or may not interact with each other but which could affect the same 
receptor or interest feature (i.e. a habitat or species for which a European Site is 
designated).  For instance, bird species could be affected by disturbance from one 
proposal and habitat loss by another.   
 
Further guidance on in-combination and cumulative effects can be found in English 
Nature Habitats Regulations Guidance Note 4 (English Nature 2001).   
 
The requirement for cumulative impact assessment is clearly stated in the relevant 
directives and legislation as detailed below: 
 
 European Directive 85/337/EEC on the assessments of effects of certain 

public and private projects on the environment requires the assessment of 
�‘the direct effects and any indirect secondary cumulative short medium and 
long term permanent or temporary, positive and negative effects of the 
project�’; 

 European Directive 97/11/EC (amendment of 85/337/EEC above) states that 
criteria for assessment includes �‘the cumulation with other projects�’;  

 The Marine Works (EIA) Regulations 2007 requires �‘A description of the 
likely significant effects of the proposed project on the environment (which 
should cover the direct effects and any indirect, secondary, cumulative, short, 
medium and long-term, permanent and temporary, positive and negative 
effects of the project)�’; and 
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 The Conservation (Natural Habitats &c.) Regulations 1994 states �“The 
effects considered should be those of the plan or project, either alone or in-
combination with other plans or projects already carried out or proposed, on 
the habitats and species of international importance.�” 

 
16.2 Approach and Scope 

 
16.2.1 Approach 

 
Cumulative effects are those that accrue over time and space from a number of 
development activities.  The effects of the proposed development are considered in 
conjunction with the potential effects from other projects or activities which are both 
reasonably foreseeable in terms of delivery (e.g. have planning consent) and are 
located within a realistic geographical scope where environmental impacts could act 
together to create a more significant overall effect.  
 
Within the Habitats Regulations, the criteria for assessment of in-combination impacts 
are limited to plans or projects: 
 
 Approved but as yet uncompleted; 
 Permitted ongoing activities such as discharge consents; and 
 For which an application has been made and which are currently under 

consideration but not yet approved by competent authorities. 
 
The term �‘cumulative effect�’ is not found in the Habitats Directive or the Habitats 
Regulations, however as noted in the Habitats Regulations Guidance Note 4 (English 
Nature, 2001) it is commonly used to include projects referred to above, along with: 
 
 Completed plans or projects; 
 Activities for which no consent was given or required; and 
 Natural processes (by natural mechanisms and at a natural rate). 

 
Furthermore, the guidance makes clear that the AA should take into consideration 
�“completed plans or projects, insofar as they form part of the cumulative effect, will be 
considered in that they have affected and may continue to affect the condition of the 
interest features on the site�”.  In acknowledgement of current practice to consider both 
cumulative and in-combination effects in relation to European Site features and that in-
combination effects form a subset of cumulative effects, the two categories of effect 
are considered together in this section.  
 
Cumulative and in-combination effects may be: 
 
 Synergistic, whereby the interaction of two or more impacts results in a 

combined effect that is greater than the sum of their individual effects; 
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 Dysynergistic or antagonistic, whereby the combined effect is less than the 
sum of their individual effects, for example as a result of different impacts 
acting to neutralise or counteract the effects of one another; or 

 Additive whereby different impacts act together such that their cumulative 
effect is simply equal to the sum of their individual effects. 

 
There is no standard prescriptive method for assessing cumulative and in-combination 
effects.  Such effects are therefore assessed by professional opinion, although 
matrices and modelling may be used, where appropriate.  Impacts are quantified, 
where possible, but where environmental assessment information regarding other 
development is not available or uncertain, the assessment is qualitative. 
 

16.2.2 Study Area 
 
The study area is considered in two parts - land and marine.  The land-based study 
area includes areas up to 5km from the development site boundary, whereas the 
marine-based study area includes the wider Solent.   
 
Within the land-based study area, cumulative effects are unlikely to arise unless the 
sites (either land or marine works) are in close proximity.  Construction projects are 
required to employ regulatory controls and good practice to ensure that impacts are 
contained within the site boundary, wherever possible. 
 
Within the marine-based study area, cumulative effects may occur with developments 
in a wider area, due to the open, dynamic nature of marine ecosystems.  However, it 
should be noted that the potential effects of the OHP are predicted to be very local in 
nature and so the potential for in-combination effects outside of the immediate area are 
considered to be limited. 
 

16.2.3 Developments Considered  
 
This section describes the projects that were identified within the Scoping report and 
during the EIA process as likely to be relevant to the assessment of cumulative/in-
combination effects. 
 
Lymington Harbour Protection Project - 2009-2035 
 
The project suggests the creation of two low-lying rubble breakwaters outside of the 
harbour, one on the east and one on the west side.  Each breakwater will be roughly 
470m long and will stand roughly 1.5m above the salt marsh (built in stages to reduce 
environmental and financial impact).  There will be a total loss of roughly 0.2ha of salt 
marsh and 1.3ha of mudflat due to the groundcover of the breakwater.  During the 
work there will be a short-term increase of suspended sediment in the water column 
around the site although it is only expected to be minimal and have no significant effect 
on the sediment budget within the harbour.  While the work is being carried out there 
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will be a disturbance to river users, although this should be kept to a minimum because 
the work is being carried out outside of the major channel.  Although 12 commercial 
fishing vessels operate out of the harbour no commercial fishing takes place on either 
breakwater site therefore the project should have no negative impact on commercial 
fishing out of Lymington. 
 
This project should have no long-term adverse effects on the environment, in fact quite 
the opposite.  Once the breakwaters are in place erosion rates of the salt marshes 
behind the breakwater will be reduced, the breakwaters also offer a roosting site for 
birds and a nursery area for young fish and shellfish.   
 

16.2.3.1 Medina Yachting Village Development - Planning 2005 - Ongoing 
 
This project has been considered due to the knowledge of the professional team and 
on the advice of the Planning Authority.  A planning application was submitted in 2005 
for outline permission for the Medina Yard Site.  Whilst the application did not include 
for any works to the Quay wall or for additional leisure berthing ABPmer is aware that 
proposals have been discussed for up to 150 additional leisure berths and the 
realignment of approximately 460m of river frontage in the Medina estuary for mixed 
usage with the provision of up to 150 additional yacht berths.  The Project might 
include the reclamation of a total of 0.47ha of intertidal area, 0.2ha of which is currently 
underneath quays, slipways, steps or similar.  A small dredge of less than 1,000m3 
could be needed and piling operations will take place to replace the existing seawall.  
Limited sediments will be churned up during the construction phase and this will be 
extend over a period of around 1 year, thus keeping it to a minimum water quality 
effects at any one time.  This being said, no actively fished shellfish areas are in close 
proximity to the area.  During the construction period noise will be kept to a minimum 
by using sensitive techniques such as vibro-piling therefore meaning noise disturbance 
should only cause minor disturbance to the marine life.  There will be no effect on 
commercial fishing as none takes place in close proximity to the site. 
 
The advice from the Planning Officer on including this project within the cumulative 
impact assessment noted that if overall total capacity were to be an issue then formal 
decisions or order of consents would determine which project took up any available 
capacity. 
 

16.2.3.2 Wightlink Ferry Operations - 2008 
 
Wightlink intend to upgrade their current �‘C�’ class ships which run on the Lymington to 
Yarmouth service with the new, larger �‘W�’ class vessels.  The EIA concluded that there 
is going to be no significant impact from the use of the new larger vessels.  The only 
possible impact could be re-suspension of bed sediment at low tide although this would 
just contribute to ongoing maintenance dredge operations.   



 

 

Cowes Outer Harbour Project  
Environmental Impact Assessment 

 

R/3752/1 270 R.1518 
 

 
16.2.3.3 Estuary Management Plans (EMP) 

 
Medina Estuary (2000) - Current defences and berths are to be maintained within the 
Medina estuary and there is an aim to avoid new projects that damage irreplaceable 
wildlife or habitat.  Drainage is to be improved on the east and west coastal slopes of 
the valley.  Areas for investigation are the potential for commercial fishing landing and 
storage facilities and the possibility of salt marsh creation. 
 
River Hamble (2004) - There are no planned major projects within the River Hamble, 
other than the usual ongoing maintenance dredging from marina basins, (the river itself 
is effectively self-scouring).  The general principals behind the River Hamble EMP are 
to keep development (particularly on green field sites) and dredging to a minimum and 
support coastal defences, which are consistent with the Habitats Directive, retaining 
the natural shoreline, wherever possible. 
 
Of the above, discrete in-combination effects that can form part of this assessment are 
restricted to the existing Maintenance Dredging Plan for the Medina (which has been 
considered in Section 7.3.7 and is not discussed further here) and Medina Yachting 
Village considered in Section 16.3 below. 
 

16.2.3.4 Solent Oyster Fishery Order 1980 
 
Oyster fishing in the Solent is governed by the Solent Oyster Fishery Order of 1980 
and regulated by the Southern Sea Fisheries District Committee (SSFC).  The 
jurisdiction of the SSFC covers all areas within a line drawn between Seaview and 
Southsea Castle and a line drawn between Hurst Spit and Fort Albert, excluding the 
Medina estuary, where the Harbour Master sets the regulations.  The regulations 
enforced by the SSFC state that no oysters under 70mm may kept, that oyster 
dredging must take place between 8am-4pm and that the closed season is between 
1st March - 31st October.  Therefore the only time which oysters may be collected is 
during the hours of 8am - 4pm, between 1st November and 29th February. 
 

16.2.3.5 East Cowes Project 
 
The East Cowes Project comprises a series of redevelopments for the area of East 
Cowes to create a vibrant community with a long-term sustainable future. The principal 
components of the project are: 
 
 Refurbished industrial premises at Venture Quay; 
 A new town centre supermarket; 
 New housing developments and car parking; 
 A new marshalling yard for Red Funnel Ferries; 
 Hotel facilities; and 
 A new maritime heritage centre. 
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The Outer Harbour Project is a complimentary development that aims to realise the 
potential for introducing marine-related employment and activity to the East Cowes 
waterfront.  The works for the East Cowes Project are confined principally to terrestrial 
sites, which limits the extent of any in-combination effect on the physical environment 
and habitats affected.  There will, however, be a requirement for careful consideration 
of in-combination effects as part of the construction planning, particularly in relation to 
water quality issues and noise/vibration. 
 

16.2.3.6 Port of Southampton and Approaches - Proposed deepening 
 
Associated British Ports (ABP) Port of Southampton is proposing to improve the 
accessibility to the port for large commercial vessels using the main navigation 
approach channels by undertaking a programme of capital dredging.  The proposed 
works will increase the duration of marine tidal access (tidal window) for ships entering 
or leaving the port and therefore reduce the �‘bunching�’ of large vessel movements 
around the periods of high water. It will also facilitate more efficient two-way passing of 
vessels and provide an increase in channel movement capacity. This will be achieved 
by deepening and widening the approach channel at a number of locations in 
Southampton Water and the Solent.  The details of the current proposed channel 
design comprise the deepening at: 
 
 Southampton Water Approach Channel between Fawley and the container 

terminal from the current depth of 12.6m to around 13.6m below Chart Datum 
(CD); 

 Thorn Channel from current depths of between 12.6m and 17m to a minimum 
of around 13.8 m below CD; and 

 Nab Channel from current depths of between 13.3m and 16m to a minimum of 
around 14.8m below CD.  

 
The principal issues associated with the development are considered to be: 
   
 Water quality and/or smothering impacts to sensitive receptors (e.g. fish, 

shellfish and seagrass) as a result of dispersion of sediments disturbed during 
dredging and disposal activities; 

 Indirect impacts on nature conservation features as a result of changes to the 
hydrodynamic and sedimentation regime brought about by the proposed 
channel design (e.g. intertidal habitat extent); and 

 Noise disturbance during dredging activities to sensitive receptors (humans, 
fish and birds). 

 
In the scoping opinion (Appendix B), ABP Southampton requested consideration be 
given to the potential interaction of additional recreational traffic (attendant with the 
Cowes Outer Harbour Project) and commercial traffic using the main shipping channel 
for the port of Southampton. 
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16.2.3.7 Portsmouth Harbour Approach Channel deepening 

 
The Portsmouth Harbour Approach Channel deepening has been considered 
inasmuch as the stand-alone modelling for the Port of Southampton and Approaches - 
Proposed Deepening indicated there were no effects of the scheme upon Portsmouth 
Harbour and, therefore, it was excluded from the in-combination modelling for the Port 
of Southampton and Approaches proposed dredging (see Section 16.3.1).  Given the 
very much reduced scale of the Cowes project, and the distance from Portsmouth 
Harbour, the in-combination and cumulative effects for this project have been 
discounted. 
 

16.2.3.8 Shoreline Management Plans (SMPs) 
 
The most substantial and relevant SMPs covering this region are the four SMPs, 
completed between 1996 and 1998. These are: 
 
 Western Solent and Southampton Water (1998); 
 The Isle of Wight (1997); 
 East Solent (1997); and 
 South Downs (1997). 

 
The general policy throughout the Solent at the moment is �“Hold the Line�”, with a few 
areas of managed retreat (e.g. Brownsea).  Of the above, both the East Solent SMP 
and the Isle of Wight SMP (that directly relates to the development) is currently under 
review although no major change in stance is expected.  However, given the 
importance of Natura 2000 designations to the Cowes Outer Harbour Project, it is 
appropriate to consider the impacts of the scheme in the context of the collective effect 
of the SMPs upon the Solent European Marine Site habitats. The Solent Coastal 
Habitat Management Plan (CHaMP) investigates the long-term gains and losses to 
coastal habitats resulting from both sea level rise and flood and coastal defence policy 
set out in the SMPs.  In assessing the in-combination effects of the Cowes Outer 
Harbour Project, the effects of the scheme have been considered in the context of the 
findings published in the Solent CHaMP. 
 

16.2.3.9 Existing maintenance dredging requirements for the Medina 
 
The effects of the maintenance dredging resulting from the proposed development, in-
combination with the existing maintenance dredging requirement for the estuary, have 
been considered in Section 7.3.7. It has been shown that maintenance dredging 
contributes only about 1.5% of the total sediment flux deposits on the intertidal of the 
inner/upper estuary in a given year while about 3.6% of the flux deposits on the 
intertidal within the outer estuary.  The overall impact is therefore assessed as minor.   
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16.2.4 Developments Excluded  
 

16.2.4.1 Medina Barrage 
 
In 2007, the Medina estuaries Project made a recommendation to the IOW Council that 
further work on the project in its present form should not be undertaken.  The Medina 
Barrage Project is no longer considered �‘live�’ (Hawley (IOW Estuaries Project Officer) 
pers. Com. Nov 08) and, therefore, in-combination effects are not considered further. 
 

16.2.4.2 Seagrove Bay Breakwater - 2007 Onwards 
 
This development was identified by Natural England during the scoping consultation as 
a project that needed to be included in the cumulative/in-combination assessment.  
Planning approval was given for the construction of offshore breakwaters in Seagrove 
Bay during 2006.  However, the scheme has since been dropped as the cost-benefit 
threshold for the scheme could not be satisfactorily demonstrated. 
 

16.2.4.3 Wind Farm, NW IOW, Wellow - Ongoing 
 
The site is located about 11 km south west from Cowes and there are no common 
receptor environments.  No in-combination effects are considered to exist between the 
Cowes Outer Harbour Project and this project. 
  

16.3 Impact Assessment 
 
In order to identify other potential activities that may create in-combination impacts with 
specific impacts predicted from the Cowes Outer Harbour development, a screening 
matrix was developed.  The matrix lists all the potential impacts associated with the 
Cowes Outer Harbour Project and indicates whether other proposed 
developments/developments in progress within the Solent area may create similar 
impacts.  The second column provides the assessment of the impacts of the �‘stand 
alone�’ Cowes Outer Harbour Project (without consideration of any cumulative or in-
combination effect) as they have been recorded in Sections 7 to 15. An assessment 
has then been undertaken in order to define the following: 
 
 The significance of each potential impact for the Cowes Outer Harbour Project; 
 Whether or not each other activity has the potential to create similar impacts;  
 Any impact that is likely to result from the proposed Cowes development and 

another activity in this area. Where such interaction is identified, the potential 
for in-combination impacts are discussed in more detail within the following 
section. 

 
From Table 16.1, it is possible to identify which effects predicted to arise from the 
Cowes Outer Harbour development have the potential to interact with similar effects 
from other developments in the wider study area. The table does not denote that any 
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in-combination assessment necessarily exists.  Section 16.3.1 reviews the in-
combination modelling undertaken for the Port of Southampton and Approaches - 
proposed channel deepening as the findings of this work are of direct relevance to this 
assessment.  Section 16.3.2 identifies and assesses the effects that are considered to 
exist in combination with the Cowes Outer Harbour Project for the developments listed 
in Table 16.1.   
 
Zostera spp. (considered collectively as a seagrass bed habitat) is the only individual 
species identified within the EIA as being in any way affected and the new scheme 
under Layout 6 has discounted any direct effect.  On this basis, no significant stand-
alone, cumulative or in- combination impact is predicted to occur to individual species. 
 

16.3.1 Cumulative and In-Combination Modelling for Port of Southampton and 
Approaches - Proposed Deepening 
 
This study is helpful inasmuch as this work is on a much greater scale than the Cowes 
development and yet the effects of the Southampton dredge are highly localised. The 
main area of investigation extends from Hurst Spit at the west end of the Solent to 
approximately Selsey Bill in the east and about 30 km offshore. Significantly, a number 
of the developments referred to in Section 16.2 were excluded from the cumulative and 
in-combination modelling for the Port of Southampton & Approaches dredging as the 
stand-alone modelling for the Southampton dredge was shown to have no effects at 
Lymington, Seagrove Bay or within Portsmouth Harbour.  The modelling did, however 
look at the effects of the proposed Southampton dredge in combination with the 
proposed Cowes Outer Harbour development. The key findings from this modelling are 
described below. 
 

16.3.1.1 Water levels 
 
The Southampton dredge in-combination model calculated the difference in the 
absolute high and low water levels (respectively) for the largest spring tides as a result 
of the inclusion of the additional developments 
 
At high water (HW) the model predicts that, in general, water levels will predominantly 
be unchanged or marginally reduced (for the most part less than 1mm) in all areas 
down-estuary of Dock Head.  Other developments appear to marginally enhance (by 
around 0.5mm) the reduction in water levels caused by the Southampton dredge. 
Considerably larger reductions (exceeding 10mm are shown around the Cowes 
Breakwater development and extending in to the Medina.  This is consistent with the 
detailed Cowes Outer Harbour modelling summarized in Section 7.3 of this document 
(ABPmer 2008).  With respect to the Cowes Outer Harbour Project the modelling of 
water levels tends to indicate that interaction of changes as a result of the 
Southampton Approach Deepening and the Cowes development is minimal.  Noting 
the coarser resolution of the Southampton in-combination model, the results show that 
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the reductions in water level at Cowes are attributable almost entirely to the localised 
effects of the breakwater, where reductions of up to 18mm are predicted at MHW. 
 

16.3.1.2 Flow speeds 
 
Figure 16.1 shows the change in approximate mean spring flows between the 
deepened approach scenario and the in-combination scenario throughout the model 
area. Figure 16.1 (upper) presents the distribution of change attributable to a time 1.5 
hours before the first HW for the tide measured at Dock Head (i.e. approximately peak 
flood flows within Southampton Water).  The effect at the time of approximate peak 
ebb flows (HW +3.3 hours at Dock head) is shown in Figure 16.1 (lower).  These plots 
clearly show that the most significant effects on the flow patterns are confined to 
Southampton Water and result from the reclamation and dredging works associated 
with the most recent architect plans for the Town Quay to Mayflower Park 
Development.   
 
The effects shown by the in-combination model output for the Cowes Outer Harbour 
Project are similar in extent and pattern to the changes predicted by the more detailed 
modelling for Cowes Outer Harbour summarized in Section 7.3.5.  It can be concluded 
that there is no interaction between the Cowes Outer Harbour Project and the 
Southampton dredge.  Furthermore, with respect to flow speed changes the 
developments in-combination have no additional effect on the peak flow dynamics of 
the Southampton Water below Dock Head or the channel areas of the Central Solent. 
 

16.3.1.3 Sedimentary effects 
 
As one might expect, the absence of any in-combination hydrodynamic interaction 
between the Cowes Outer Harbour development and the Southampton dredge is 
reflected in the sedimentary changes shown by the in-combination modelling plots. For 
Cowes, the sedimentation shown is entirely the result of the localised effects of the 
development and not influenced by any developments elsewhere in the Solent. 
 

16.3.1.4 Conclusion 
 
Assessment of the in-combination effects of projects and plans considered within the 
modelling undertaken for the Southampton Approach Dredging indicates that the only 
significant interactive effects that would change the assessment of the Southampton 
Approach Dredging alone are those that occur up-estuary of Dock Head in 
Southampton Water, namely the reclamation (predominantly) and berth dredging 
between Town Quay and Mayflower Park, the Husband�’s marina development and the 
ABP Berth 201/202 redevelopment.  The Cowes Outer Harbour Project has its own 
effects, but the modelling indicates an absence of interactive effects resulting from the 
Southampton Approach dredge and any of the other in-combination projects 
considered. All effects of the Cowes Outer Harbour Project occur in close proximity to 
the works and the Medina estuary. 
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Table 16.1  Identification of the potential for cumulative/in-combination effects of Cowes Outer Harbour Project with other developments in the 
area 

 

Development 
Assessment of 

Stand- Alone Impact 
for COHP 

Lymington 
Harbour 

Protection 
Project 

Medina 
Yachting 
Village 

Development 

Wightlink 
Ferry 

Operations 

Solent 
Shoreline 

Management 
Plans 

Port of 
Southampton 

Dredge 

Solent 
Oyster Fishery 

Order 1980 
East Cowes 

Project 

Impact on Receptors: 
Tidal Prism Minor beneficial effect 

(increase) 
X      X 

Maintenance dredging Minor adverse X  X X   X 
Coastal Defences Major befecial effect        
Water/Sediment Quality Minor adverse X  X X X   
Intertidal habitat extent Minor beneficial effect       X 
Subtidal habitat extent Minor adverse   X    X 
Seagrass Minor adverse X X X    X 
Benthic ecology Minor adverse   X     
Foraging/roosting birds Minor beneficial        
Saltmarsh Minor beneficial       X 
Fish  Insignificant X  X     
Commercial shell fisheries Minor adverse   X     
Commercial fin fisheries Insignificant X X X  X  X 
Navigation Moderate positive X  X X   X 
Historic/archaeological resource Insignificant X  X  X  X 
Other socioeconomic effects Major beneficial     X   
* Column 1 provides the assessment of the impacts of the �‘stand alone�’ Cowes Outer Harbour Project (without consideration of any cumulative or in-combination effect) as they have been recorded in Sections 7 to 15. 
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16.3.2 The Cumulative/In-Combination Effects of Other Developments 
 

16.3.2.1 Lymington Harbour Protection Project 
 
Key Considerations 
The proposed Lymington Harbour Protection Project described in Section 16.2.3 is 
located 17km from the proposed Cowes breakwater but also falls within the SEMS.  
The distance of the Lymington site from Cowes rules out any direct hydrodynamic or 
sedimentary interaction.  Any interactions stem primarily from the in-combination 
effects of the breakwaters and the longer term indirect effects on mudflat/saltmarsh 
habitat. 
 
Potential Interactions with the Cowes Outer Harbour Project 
The Lymington scheme is predicted to result in an initial loss of approximately 1.3ha of 
intertidal mud and 0.2 ha of saltmarsh due to the direct footprint of the breakwaters.  
The Cowes scheme will result in an overall intertidal gain of 2.27ha - predominantly 
mudflat.  This is the net result of a 1.42 ha intertidal dredge and a 3.69ha indirect gain 
owing to reduced water levels. In the longer term, however, the effect of the Lymington 
breakwater in reducing erosion of the mudflat is predicted to result in an overall net 
gain over a 100year timescale. 
 
Assessment Summary 
An overall marginal beneficial in-combination impact is predicted in relation to intertidal 
habitat extent that will benefit intertidal ecology notably foraging/roosting birds. 
 

16.3.2.2 Medina Yachting Village (MYV) 
 
Key Considerations 
The proposed MYV development, at its closest (northern extreme) lies approximately 
250m from the proposed marina dredge.  Given the close proximity of the development 
there are potential in-combination effects in relation to the construction impacts and 
vessel usage for the harbour. 
 
Potential Interactions with the Cowes Outer Harbour Project 
The Cowes Outer Harbour Project is predicted to cause a 1% increase in tidal prism.  
The MYV because of the reclaim will reduce the tidal prism by approximately 0.02%, 
i.e. a negligible amount in-combination with the predicted increase from the Cowes 
development.  Changes to flow speeds are negligible from the MYV project alone and 
the effects of the Cowes Outer Harbour Project on flow speeds upstream of the Chain 
Ferry are similarly negligible (Figure 7.21).  The absence of significant in-combination 
effects upon hydrodynamics is reflected in no marked changes to the sedimentary 
regime.  Thus while the Cowes Outer Harbour Project increases the overall 
maintenance dredging requirement in the outer harbour by around 32% no marked 
changes are predicted upstream of the Chain Ferry.   
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The MYV has no stand-alone measurable effects upon water levels and negligible 
effects upon the phasing of the tide, which rules out any in-combination effects 
resulting from the Cowes Outer Harbour Project.  The information to support the AA 
undertaken for the MYV concluded that none of the changes caused by the MYV 
development on its own give rise to adverse effects on cSAC or SPA/Ramsar features 
(ABPmer, 2005a).  A similar conclusion is reached for the Cowes Outer Harbour 
Project (see Appendix C).  On this basis, in-combination effects are discounted for 
benthic ecology, foraging and roosting birds and fish.  The Medina Oyster Fishery 
owing to its Class C status is not extensively fished (Figure 11.2) which discounts 
significant effects upon the shellfishery and there are no other commercial fishing 
interests affected by the MYV.  In-combination effects are primarily related to the 
noise/disturbance and water quality impacts which could arise from simultaneous 
construction works and the potential in-combination impacts on vessel traffic discussed 
in Section 12.2.1.  The conclusion made in relation to the latter is that the overall 
improvements to navigation and reduced risk of collision resulting from the Cowes 
Outer Harbour Development, will offset any potential effect of increased traffic resulting 
from MYV. 
 
Assessment Summary  
Coincidental construction works for the Cowes Outer Harbour Project and the MYV 
could have short-term effects upon water quality, noise and disturbance that could be 
mitigated/avoided by planning measures that control the timing for the construction 
activities associated with the two projects to avoid unacceptable noise/disturbance etc.  
The in-combination effect of the two schemes on navigation will be beneficial of major 
significance because of the improvements that the Cowes Outer Harbour Project will 
provide in terms of traffic decongestion. 
 

16.3.2.3 WightLink Ferry Operations 
 
Key Considerations 
WightLink Ltd. is increasing the size of its ferries operating between Lymington and 
Yarmouth.  The distance of the Lymington or Yarmouth sites from Cowes rules out any 
direct hydrodynamic or sedimentary interaction.  The view of NE is that the potential for 
drawdown of sediments as the larger vessels transit through the estuary may result in 
loss of sediment from the system and associated erosion of the lower intertidal. To 
provide increased confidence of no net loss from the scheme, mitigation measures are 
being proposed in terms of placement of maintenance dredge arisings in the most 
sheltered areas of the estuary and providing bunding that ensures the retention of 
these deposited sediments. 
 
Potential Interactions with the Cowes Outer Harbour Project 
Notwithstanding a conclusion from impact studies of no net loss to sediments, a 
mitigation package has been proposed invoking the precautionary principle. No in-
combination effect is, therefore, predicted.  Annual monitoring will be put in place at 
Lymington to monitor any change.  Given that the Yarmouth to Lymington ferry route is 
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removed from Cowes Harbour and its approaches, in-combination effects in terms of 
navigation can be discounted. 
 
Assessment Summary  
With the proposed mitigation no loss of sediment from the system/loss of intertidal is 
envisaged from the WightLink Ferries development therefore no in-
combination/cumulative effect is likely to occur. 

 
16.3.2.4 Southampton Dredge 

 
Key Considerations  
Because of the scale and proximity of the Southampton dredge to Cowes, the in-
combination effects on hydrodynamics and sedimentation had to be considered and 
numerical modelling has been undertaken to consider the potential interaction.  Any in-
combination/cumulative effects on physical processes could in turn affect habitats and 
species.  The proximity of the Outer Harbour Project to the main Solent shipping 
channel and Southampton approaches raises potential in-combination effects with 
regard to navigation.  There will also be a possible in-combination effect in terms of the 
disposal of capital and maintenance dredge arisings, noting that both developments 
are likely to use the Nab Tower disposal site. 
 
Potential Interactions with the Cowes Outer Harbour Project 
The results of the in-combination modelling undertaken for the Southampton dredge 
have been summarized in Section 16.3.1.  No in-combination effects in relation to 
physical processes are predicted to occur.  It follows that habitats and species will not 
be affected, over and above the predicted localised stand-alone effects identified in 
Section 10 of this ES.  The in-combination navigational effects have been investigated 
in Section 12.2.1 and are assessed as insignificant and well within the capacity of the 
existing VTS to accommodate.  The volume of dredge disposal for the capital dredge 
at Cowes broadly equates to one maintenance dredge campaign for Southampton 
water, which is undertaken at approximately six-monthly intervals.  This is well within 
the capacity of the Nab Tower to accommodate and the in-combination/cumulative 
effect of dredge disposal is, therefore, insignificant.  
 
Assessment Summary  
In-combination effects have been considered in terms of: physical interactions between 
the two projects, using numerical modelling; potential in-combination effects have been 
considered in relation to navigation and disposal of dredge arisings.  No significant in-
combination effects are deemed to exist. 
 

16.3.2.5 Solent Shoreline Management Plans 
 
Key Considerations 
The present policies for flood and coastal defence, as outlined in the Solent region 
SMPs, result in gains and losses to designated habitats.  The Cowes Outer Harbour 
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Project gains and losses need to be considered in combination with the SMP impacts 
as outlined in the Solent CHaMP.  
 
Potential Interactions with the Cowes Outer Harbour Project 
Habitat gains/losses of the respective schemes.  It should be noted that the 
flood/coastal defence issues have been considered separately in Section 8. 
 
Assessment Summary 
Habitat gains/losses resulting from sea level rise/SMP policy have been estimated to 
the year 2100 as part of the Solent CHaMP.  The report predicts a 9 - 10% loss of 
intertidal of which between 58% and 75% is saltmarsh (Solent CHaMP 2003).  These 
saltmarsh estimates correlated reasonably well with subsequent work undertaken by 
the Channel Coastal Observatory in the Solent Dynamic Coast Project in support of 
SMP2 (CCO, 2008) that predicts an overall 11% loss of intertidal over the next 100 
years. 
 
Subtidally, increasing wave activity (associated with predicted climate change) and 
sea-level rise could lead to a likely increase in the predominance of coarser sediment 
at estuary mouths and a landward movement of the transition between coarse and fine 
sediments. 
 
The predicted loss of saltmarsh due to lateral erosion and coastal squeeze has been 
identified as an adverse impact upon the present ecological balance of the Solent. 
 
The stand-alone effects of the Cowes Outer Harbour Project upon hydrodynamics, 
sedimentation and habitats have been explored in detail within this ES. 
 
 Section 2.3.3.4 describes the effect of the proposed breakwater upon the wave 

climate reducing the 1:50 period significant wave height from between 0.7 and 
0.9m, to about 0.4m for much of the Outer harbour.  In the short/medium term 
this will reduce the tendency identified in the Solent CHaMP for winnowing of 
finer sediments through increased wave activity resulting from sea level 
rise/climate change. 

 The overall effect of the Cowes development upon intertidal extent has been 
reported in Section 7.3.3 which, taking into account the intertidal dredge 
results in a 2.27 ha net increase resulting from reduced water level - 
predominantly at low water. 

 Section 10.5.3 describes the indirect effects that changed water levels will 
have upon intertidal habitats - particularly saltmarsh.   Overall, the effects are 
negligible to minor beneficial with saltmarsh possibly experiencing a slight 
community shift towards more diverse mid to upper communities that will tend 
to benefit foraging birds. 
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In summary, no adverse effects are considered to result from the Cowes Outer 
Harbour Project in combination with the Solent SMPs but some minor benefits on 
designated habitats are predicted in the short-term. 

 
16.3.2.6 Solent Oyster Fishery Order 

 
Key Considerations 
The Solent Oyster Fishery Order restricts oyster fishing to the hours of 8am to 4pm 
between 1st November and 29th February.   
 
Potential Interactions with the Cowes Outer Harbour Project 
The potential interactions would be any impacts from the Cowes Outer Harbour Project 
that would restrict the operation of oyster trawlers or the harvesting of oysters under 
the Solent Oyster Fishery Order.   
 
Assessment Summary 
Based upon Figure 14.1, there is a small overlap between the proposed Outer Harbour 
Project and the inshore limit of the Solent Fishery Order. The same figure shows that 
the principal beds are not located in the mouth of the estuary and the presence of 
moorings (Figure 1.1) further supports the view that oysters are not regularly fished 
here (Section 11.1.4). 
 
The displacement of oyster fishing vessels, either by the breakwater footprint or by 
plant operating during the construction phase is therefore considered to be negligible 
(see also Section 11.2.5).  The effects of dredging upon water quality and sediment 
quality have been considered in Sections 9.4.1 - 9.4.2 and 11.2.  This assessment has 
shown that, there will be insignificant impact upon the local oyster beds (Section 
11.2.4).  Overall, there is considered to be no in-combination effect upon the oyster 
fishery beds in closest proximity to the development at Osborne Bay and Ryde Middle.   

 
16.3.3 The In-Combination Effects of Sea Level Rise 
 

The in-combination effects of sea-level rise have been addressed in relation to coastal 
defence in Section 8 and Appendices P and Q (Flood Risk Assessment).  The effects 
upon habitats have been considered above in relation to the shoreline management 
plan.   

 
16.3.4 Summary of In-Combination/Cumulative Effects 
 

The effects of the Cowes Outer Harbour Project on physical processes are highly 
localised, being confined to the Medina estuary and approaches.  This has been 
confirmed both by the Cowes Outer Harbour Project stand-alone modelling and the in-
combination modelling undertaken in support of the Southampton Approach Channel 
Dredging EIA.  The absence of direct physical interactions with other plans/projects 
outside the Medina estuary largely restricts the consideration of in-
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combination/cumulative effects to additive effects upon habitats and species.  With the 
exception of a potential minor indirect impact upon seagrass, during the construction 
phase, no key species are impacted by the Cowes Outer Harbour Project.  The 
predicted 2.27ha indirect gain in intertidal habitat represents a beneficial in-
combination impact with regard to the Lymington Harbour Protection program and the 
shoreline management plan SMP2 process.  The Medina Yachting Village is planned 
for development just 250m south from the Marina Dredge at its closest point, although 
the programme for the scheme coming forward is uncertain.  While the scheme is 
small-scale involving a capital dredge of less than 1,000m3, there is potential for in-
combination effects in terms of disturbance and water quality if the 
construction/dredging works are concurrent.  This can be mitigated by the introduction 
of planning conditions by the IOWC to ensure that unacceptable levels of 
noise/disturbance do not result from coincident construction works. 
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17. Summary of Impacts, Mitigation and Monitoring 
 

17.1 Introduction 
 

This section summarises the impacts from the proposed Cowes Outer Harbour Project 
following the assessment that has been provided in Sections 7-16.  A tabulated 
summary is provided in Table 17.1 followed by a discussion on the overall impact of 
the scheme. Section 17.3 considers the mitigation appropriate for the proposal and 
Section 17.4 outlines a provisional monitoring plan to form a basis for 
discussion/review by the appropriate regulators/key stakeholders. 

 
17.2 Summary of Impacts 

 
Table 17.1 Summary of Impacts  
 

Potential Impact Scale Extent Mitigation & Monitoring Residual 
Impact 

Physical Processes: Summary of Changes 
7.3.2 Direct reduction in wave 

height 
Large Outer 

harbour 
None required NA 

7.3.3 Direct change to 
morphology/tidal prism - 
LW & HW volumes will 
increase due to dredge 
amounting to a 1% 
increase in tidal prism 

Small Whole 
estuary 

None proposed NA 

7.3.4 Reductions in water levels 
due to change in wave 
propagation will increase 
intertidal exposure  

Small Whole 
estuary 

None proposed NA 

7.3.5 The breakwater constricts 
flows in the channels 
either side.  Principal 
effect is an increase in 
flow rates on the ebb in 
the Main fairway. 

Medium Outer 
harbour 

None proposed.  Scheme has 
been designed to minimise 
effects 

NA 

7.3.6 Changes to flows in the 
Outer Harbour will 
redistribute sedimentation.  
Additional sedimentation 
will occur in the footprint of 
the marina dredge. 

Medium Outer 
harbour 

None proposed.  Scheme has 
been designed to minimise 
effects 

NA 

7.3.7 Maintenance dredging 
requirement for the 
Estuary will increase by 
approximately 32% 
predominantly caused by 
the marina dredge 

Medium Outer 
harbour 

Maintenance dredging, as 
required and, subject to 
agreement by the regulators. 
Existing proposals for beneficial 
use of maintenance dredge 
arisings that forms part of the 
Maintenance Dredge Protocol 
could be implemented.  

Minor 

Coastal/Flood Defence: Summary of Impacts 
8.3.2 Reduction in the wave 

climate due to the outer 
breakwater/Shrape 
extension will reduce the 
flood risk at East and West 
Cowes associated with 
overtopping.   The 

Major 
beneficial 

Outer 
harbour & 
inner 
estuary 

None Proposed. NA 
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Potential Impact Scale Extent Mitigation & Monitoring Residual 
Impact 

development also offsets 
the effects of sea level rise 
for up to 9 years. 

Water/Sediment Quality: Summary of Impacts 
9.4.1 Direct, temporary 

increases to suspended 
sediment concentrations 
resulting from 
construction/dredging. 

Minor 
adverse 

Outer 
harbour 

Use of back hoe dredger 
discharging to barge.  WQ 
monitoring is proposed during 
the early stages of dredging to 
demonstrate compliance with 
DO and suspended solids 
standards. 

Minor adverse 

9.4.2 Direct, temporary 
increases to levels of 
chemical and 
microbiological 
contamination resulting 
from dredging. 

Insignificant Outer 
harbour 

Use of back hoe dredger 
discharging to barge.  SSC & DO 
monitoring as outlined above. 

Insignificant 

9.4.3 Disposal of dredge 
arisings at the Nab Tower 
disposal site 

Insignificant Nab Tower 
& local 
vicinity 

None proposed. Insignificant 

Nature Conservation/Aquatic Ecology: Summary of Impacts 
10.5.2 The direct and indirect 

effects of the scheme will 
change the spatial extents 
of the SAC and SPA 

Minor 
beneficial 

Whole 
estuary 

None proposed Minor 
beneficial 

10.5.3 Changes to the 
character/quality of 
intertidal habitat 

Minor 
beneficial 

Whole 
estuary 

None proposed. Minor 
beneficial 

10.5.4 0.8 ha Loss of subtidal 
habitat due to breakwater 
footprint 

Insignificant Outer 
harbour 

None proposed. Insignificant 

10.5.5 Changes to the 
character/quality of 
subtidal habitat 

Minor 
adverse 

Outer 
harbour 

None proposed. Minor adverse 

10.5.6.1
-
10.5.6.2 

Direct & indirect impact on 
the intertidal/subtidal 
Zostera spp. resulting from 
construction phase in 
relation to predicted 
sedimentation/smothering. 

Insignificant Zostera 
bed 

Avoidance of dredging during the 
main growing season Apr-Sep.  
Direct impact to the subtidal 
Zostera has been mitigated by 
re-design of the scheme (Layout 
6). Deployment of sediment 
traps pre-dredging and periodic 
monitoring through to post-
construction phase. 

Insignificant 

10.5.6.3 Indirect Impact on the  
intertidal/subtidal Zostera 
spp. resulting from 
permanent changes to 
hydrodynamics/sedimentat
ion 

Minor 
adverse 

Zostera 
bed 

Monitoring using sediment traps 
will indicate changes to 
sedimentation. 

Insignificant 

10.5.7 Dredging/piling will 
generate noise/vibration 
that could affect fish and, 
in particular the passage 
of trout up the Medina. 

Minor 
adverse 

Outer 
harbour 

Use of vibro-piling techniques 
wherever possible.   

Insignificant 

10.5.8 Scheme will result in direct 
loss of foraging habitat for 
birds but an overall net 
gain in foraging habitat. 

Neutral Whole 
estuary 

Review of WeBS bird count data, post construction.   

10.5.9 Construction works, 
particularly piling may 
disturb roosting/foraging 
birds. 

Moderate 
adverse 

Outer 
harbour 

Use of vibro-pilingtechniques 
wherever possible.  Where 
impact piling is necessary, timing 
of works to avoid sensitive 
periods. 
 

Minor adverse 
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Potential Impact Scale Extent Mitigation & Monitoring Residual 
Impact 

Commercial/Recreational Fisheries: Summary of Impacts 
11.2.1 Dredging/construction will 

generate short-term 
elevated concentrations of 
suspended sediment in the 
water column.  
Compliance with Shellfish 
Waters Directive is likely 
for all but very brief 
periods. 

Insignificant Whole 
estuary 

Dredging will be undertaken 
using a Backhoe dredger.    
Monitoring of DO levels/SSC as 
outlined above. 

Insignificant 

11.2.2 The potential impact of 
elevated SSC/reduced DO 
levels upon migratory 
salmon was raised in the 
Scoping Opinion but the 
EA has confirmed that 
migratory routes do not 
pass close to the impacted 
area. 

No impact NA Dredging will be undertaken 
using a Backhoe dredger. 

No impact 

11.2.3 Dredging is predicted to 
result in marginal 
increases to contaminant 
concentrations within the 
water column with minor 
impact only based upon 
government guidelines. 

Minor 
adverse 

Whole 
estuary 

Oyster dredging of area prior to 
commencement of works and 
relocation to an undisturbed area 
for subsequent monitoring.  
Detailed arrangements to follow 
discussions with NE/MFA. 

No impact 

11.2.4 Potential interference with 
fishing activities during the 
construction/operational 
phase.  Traps are set for 
cuttlefish between April 
and August on the lower 
Shrape mud. 

Minor 
adverse 

Outer 
harbour 

Appointment of a fisheries liaison 
officer to represent the interests 
of the local fishing industry will 
minimize impacts. 

Insignificant 

Commercial/Recreational Navigation: Summary of Impacts 
12.2.1 Reduction in the risk of 

collision with the provision 
of the eastern channel 

Major 
beneficial 

Outer 
harbour 

None. Major 
beneficial 

12.2.1 Reduction in wave climate 
resulting from scheme. 

Moderate 
beneficial 

Outer 
harbour 

None. Moderate 
beneficial 

12.2.1 Increases to flow rates in 
navigational channels. 

Minor 
adverse 

Outer 
harbour 

Clear information will be 
provided by the Harbour Master 
on the predicted effects to the 
user community. 

Minor adverse 

12.2.1 Increase in traffic density. Neutral Outer 
harbour & 
approach 

Any increase in recreational 
traffic attracted by the improved 
facilities will be offset by the 
provision of the new channel. 

Neutral 

12.2.2 Loss of recreational 
watersports area during 
construction phase 

Minor 
adverse 

Outer 
harbour & 
approach 

Sensitive timing and prior 
notification to minimise conflicts.  
Avoidance of construction during 
key events. 

Minor adverse 

12.2.2 Risk of collision during 
construction phase 

Minor 
adverse 

Outer 
harbour & 
approach 

Proactive management by 
Cowes HM via liaison with 
harbour users and issue of local 
NTM. 

Minor adverse 

Airborne Noise: Summary of Impacts 
13.3 Airborne noise resulting 

from construction works. 
Minor 
adverse 

Outer 
harbour/ 
Waterfront 
areas 

Use of vibro-pilingtechniques, 
wherever possible.  Avoidance of 
night working for marina 
construction work. 

Minor adverse 

Marine Historic/Archaeological Environment: Summary of Impacts 
14.5.2 Direct impact from back 

hoe dredging on 
archaeological context or 

Insignificant Outer 
harbour - 
dredge 

Briefing of dredging contractor 
on the action to be taken in the 
event of encountering anything 

Insignificant 
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Potential Impact Scale Extent Mitigation & Monitoring Residual 
Impact 

unknown wrecks. areas of archaeological/historic 
significance 

14.5.3 Direct impact from piling 
activity on archaeological 
context or unknown 
wrecks. 

Insignificant Outer 
harbour 

Briefing of dredging contractor 
on the action to be taken in the 
event of encountering anything 
of archaeological/historic 
significance 

Insignificant 

14.5.4 Burying of material of 
historic/archaeological 
significance beneath the 
breakwater footprint. 

Insignificant Break-
water 
footprint 

None proposed. Insignificant 

Socio-Economic Environment: Summary of Impacts 
15.2.1 Impact upon Cowes 

Economy 
Major 
beneficial 

East 
Cowes 
/Cowes 
and 
beyond. 

None. Major 
beneficial 

15.2.2 Employment Moderate 
beneficial 

East 
Cowes  

None. Moderate 
beneficial 

15.3.2 Visual Impact Moderate 
adverse - 
principally 
during 
construction 

Outer 
harbour 

Mitigation has been incorporated 
into the design. 

Insignificant. 
See comments 
at 15.3.2. 

15.4.2 The scheme will produce 
an increase in leisure 
berths but a reduction in 
harbour moorings. 

Minor 
adverse to 
existing 
mooring 
holders. 

Outer 
harbour 

None proposed. Minor adverse 

15.6.2 Loss of Bell's landing 
stage 

Minor 
adverse 

East 
Cowes 

Construction of a public access 
pontoon (non tidally restricted). 

Moderate 
beneficial 

 
 

The assessment of impacts for the Cowes Outer Harbour Project has identified a range 
of both beneficial and adverse impacts to the natural and anthropogenic environment, 
for the most part related to the physical changes resulting from the development that 
have been described in Section 7. 
 
The Cowes Outer Harbour Project will create a sheltered harbour, improve the 
navigational safety and provide a marina at East Cowes that will cater for larger yachts 
for which deep water berths are at a premium. All this will help the economy of Cowes 
overall by extending the sailing season and attracting inward investment. The principal 
adverse effects will be an increase in tidal flow within the main channels, most 
noticeable on the ebb tide and an increase in the maintenance dredging commitment 
for the outer harbour, almost exclusively associated with the new marina dredge. 
Significantly, there will be no net loss to SAC habitat and a marginal increase to SPA 
habitat owing to a change in wave propagation throughout the estuary. 
 
Cumulative/in-combination effects are positive during the operational phase and limited 
to potential interactive effects with Medina Yachting village during the construction 
phase.  
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There will inevitably be stand-alone impacts associated with the construction works 
that will have temporary effects on water quality, disturbance etc. However, these can 
be minimised with appropriate mitigation. 

 
17.3 Mitigation 
 

Consistent with local planning policy, the philosophy of the Cowes Outer Harbour 
Project has been to develop the scheme in a way that avoids and/or minimises 
environmental impacts where possible and, in particular, protects the interest features 
and integrity of the Solent Maritime SAC and Soletn and Southampton Water SPA.  As 
part of this process, the scheme has been redesigned and both prior and during the 
EIA, mitigation has been incorporated into the scheme in response to potential impacts 
and concerns raised from the earliest stages of design. These are summarised in 
Table 17.2.  The result of these changes is a scheme with a very significantly reduced 
environmental footprint from the original plans, while still achieving the design 
objectives. 
 
Table 17.2 Pre-submission mitigation incorporated into the design of the 

Cowes Outer Harbour Project 
 

Date Mitigation 
Summer 2007 Options A and B project schemes abandoned in favour of a new marina layout 

involving no reclamation and much reduced intertidal loss. 
Spring 2008 Optimisation of breakwater design to minimize length and footprint of breakwater and 

reduce tidal flow changes to the minimum. 
Autumn 2008 Plans developed for transplantation of 2.1ha of seagrass affected by channel dredge. 
Winter 2008 Reconfiguration of breakwater involving a reduced outer 

breakwater length to allow the eastern channel to pass around the westward extent of 
the seagrass thereby eliminating direct habitat loss. 

 
17.3.1 Proposed Mitigation  
 
17.3.1.1 Maintenance dredging protocol 
 

The future requirement for maintenance dredging has been assessed and the 
applicant notes that the developer will need to participate in the existing maintenance 
dredging protocol for the estuary, and seek beneficial use of any maintenance dredge 
arisings both in the FEPA application and via the protocol.  Previously, identifying a 
scheme that satisfies the potentially conflicting objectives of the regulators has proved 
an obstacle to implementation of a beneficial use scheme within the Medina.  A way 
forward is being actively pursued by the Medina estuary Management Group. 

 
17.3.1.2 Proposed mitigation to minimise effects of dredging on the seagrass bed 
 

In view of the proximity of the channel dredge to the remainder of the subtidal and 
intertidal seagrass bed, not directly affected by the dredge, it is appropriate that 
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mitigation in the form of a detailed dredge plan is formulated to minimise the risk of any 
indirect effects upon the remaining seagrass.   

 
Eastern Channel Dredge Plan 

 
 Timing 

Table 3.2 shows where this element of the works fits within the overall plan for the 
development.  Growth of subtidal Zostera marina in UK waters ceases over winter 
months with leaf die back reported to occur over winter months (Davison & Hughes, 
1998 after Ranwell et al. (1974)).  Zostera noltii experiences die-back of the leaves 
from September or October onwards and can lose complete foliage dying back to the 
buried rhizomes over winter months (Davison & Hughes, 1998).  Dredging of the 
eastern channel will be scheduled to take place over the winter months (between 
October and March) and prior to the growth of new shoots in the spring to avoid 
unnecessary stress resulting from reduced light penetration and additional 
sedimentation while dredging is taking place.  Detailed consideration of these effects is 
provided in Section 10.5.6.2 of the ES.  The effects of the dredge plume over and 
above background suspended sediment concentrations is not considered sufficiently 
high to warrant timing restrictions according to the state of tide. 

 
Method 
Dredging of the eastern channel should be undertaken using a back hoe dredger 
transferring to a barge.  The dredge plan needs to ensure that the barge loading 
procedure precludes the egress of water from the dredge arisings back into the sea, 
i.e. there are to be no overspills operating that would allow high concentrations of fines 
in suspension to return overboard.   
 
The vessel deploying the back hoe dredging equipment is to be fitted with differential 
GPS and a dredge plan that clearly shows the extent of the seagrass.  The dredge 
contractor will be briefed upon the requirements to avoid any direct impacts outside the 
footprint of the dredge and any indirect impacts that could result by allowing 
unnecessary spillage of dredge water from the vessel.  
 

17.3.1.3 Timing considerations for construction works 
 

It is recognised that there are key environmental sensitivities that relate to different 
seasons/period during the year. The practicalities and sequencing of construction 
phases necessarily means that some elements of work may have some impact upon 
sensitive features at some time or other, however a provisional timeline for works has 
been drawn up that is considered to represent the best practicable environmental 
option based upon research and consultation undertaken with the regulators and 
nature conservation agencies. This is shown in Figure 3.2.  In particular the eastern 
channel dredge will avoid the prime growth season for the seagrass bed and the 
spring/early summer when cuttlefish traps are set by local fishermen on the lower 
Shrape mud. 
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17.3.1.4 Piling activity 
 

It should be noted that the use of vibro-piling (as discussed in Section 3.8.2) would 
address the majority if not all of the piling works.  There is the potential that percussive 
piling may be required on a limited basis to drive certain piles, within the marina works 
to achieve a required design level.  In this case the scope exists for additional 
mitigation measures to be introduced, for example, timing restrictions to avoid 
percussive piling over low water could be considered. 
 
To avoid disturbance to local residents, piling activity will be avoided outside of daylight 
hours. 

  
17.3.1.5 Relocation of oysters 
 

A proposal to relocate the oysters in the vicinity of the capital dredge areas prior to the 
commencement of dredging has been put forward by Ian Carrier, Chief Fishery Officer, 
SSFD) as part of a scientific project being undertaken in conjunction with the National 
Oceanographic Centre.  The outline proposal is to deploy an oyster dredge within the 
capital dredge areas and breakwater footprint, prior to commencement of dredging and 
construction works, to capture any individuals and relocate oysters to an undisturbed 
monitoring area where the new stocks can be monitored following relocation.  The 
location of the transfer site has yet to be determined but will require a depth of >2m 
and preferably undisturbed by other activities.  The details of such mitigation would 
need to be determined following consultation with Natural England and the 
Environment Agency.  
 

17.3.1.6 Minimising disruption to commercial fishing interests 
 
Based upon consultation with the commercial fishing industry (Section 11.2) the 
closest active fishery appears to be the cuttle fishery on the lower Shrape mud 
between April and August. Direct impact upon this fishery will be avoided by ensuring 
the eastern channel dredge is arranged over the winter months, completing before the 
end of March.  Whilst no significant disruption to commercial fishing activity is 
foreseen, the appointment of a Fisheries Liaison Officer during the 
dredging/construction phase will ensure that the interests of the commercial fisherman 
and represented and taken into consideration.   
 

17.3.1.7 Informing the harbour user community of the implications of the project for 
navigation 

 
Post Development Effects 
 
In view of the changes to tidal flow within the Medina, some adjustments will need to 
be made by regular harbour users to the change in flow patterns.  To this end, Cowes 
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Harbour Master is arranging for the production and distribution of updates to tidal flow 
information (tidal diamond, flow charts or tidal stream arrows) to inform this community 
of the changes that occur. These measures include the production of a video 
incorporating a tidal flow animation and a series of targeted consultations. 
 
Construction Phase 
 
During the development, construction and dredging plant will be operating in the outer 
and main harbour areas.  These vessels will be in operation both within and near to the 
main navigation channel and, as such, will present an increased risk of collision with 
both recreational and commercial craft during the construction period.  In recognition of 
the heightened risk, Cowes Harbour Master will implement certain control measures 
that will serve to minimise the risk of collision, namely: 
 
 Notices to Mariners will be issued by the Harbour Master�’s department during 

the construction and dredging works to advise all users of plant operating in 
specified areas. Exclusion zones will also be set around the construction 
vessels to ensure small craft are not endangered;  

 Race and Training Officers should communicate with the Harbour Master�’s 
department whilst the construction plant are operating.  (It is the responsibility 
of the Race Officer to inform CHC of the intent to carry out racing and this may 
include active communication prior, during and on completion of racing); 

 Close dialogue between Cowes yacht/sailing clubs, the developer and CHC 
will reduce the level of inconvenience to all parties, it will be possible to 
manage the phasing of the construction programme so as to minimise the 
adverse impact on sailing events; 

 Construction plant will display the appropriate shapes and lights to warn all 
users of dredging operations; 

 If construction vessels exceed 48m in length, a Cowes pilot will embark.  
Captains of vessels who hold a pilot exemption certificate will be issued with 
instructions regarding the operation of large vessels in Cowes Outer Harbour 
during the construction phase.  

 
17.3.1.8 Archaeology 
 

In recognition of the archaeological importance of the area, and the potential for 
disturbance of, as yet unknown, features of archaeological significance, the dredging 
contractor will be briefed on the action to be taken in the event of encountering material 
that may be of cultural/historic significance.  The applicant is aware of and will seek to 
comply with best practice set out in The Joint Nautical Archaeological Policy 
Committee Code of Practise for Seabed Development, 2006 (The Crown Estate, 
2006).   
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17.3.1.9 Landscaping of facilities within the East Cowes Esplanade Conservation Area 
 

To ensure the character of the East Cowes Esplanade conservation area is 
maintained, the development will use materials which complement the existing 
materials in this part of the conservation area, and which reinforce the maritime 
character of the area.  
 

17.3.1.10 Public access 
 
The loss of the Bells Landing, a tidally restricted mooring facility will have a moderate 
adverse impact on public access to the water. As part of the proposal, it is intended to 
introduce a public pontoon, which is accessed from the public side of the proposed 
Bridge Head Structure. This will provide a landing facility, available at all states of tide, 
which represents a significant improvement, when compared to the existing landing 
facility. 
 

17.4 Monitoring 
 

Notwithstanding the use of best available scientific data and expertise, some 
uncertainty will exist about the scale of the effects of the proposal, judged to be 
significant in this EIA.  In view of this some additional monitoring measures have been 
recommended.  It is stressed that this section forms a provisional monitoring plan to 
serve a basis for discussion with the appropriate regulators and key stakeholders.  
Following consultation of the EIA, an updated monitoring plan will be produced to take 
into account the comments and recommendations that emerge from formal 
consultation 
 
The monitoring is discussed under the following subsections: 
 
 Water quality monitoring; 
 Monitoring of sedimentation upon seagrass habitat; and 
 Ornithological monitoring. 

 
17.4.1 Water Quality Monitoring  

 
Water quality monitoring is proposed during the early period of the dredging.  The 
objectives for this will be: 
 
 To demonstrate compliance with the DO and suspended solids standards 

during operations, with built-in thresholds at which activities would cease if 
breaches of standards were threatened; 

 To gauge how actual dredge plume behaviour compares with modelled 
behaviour - of particular significance in terms of secondary deposition on the 
seagrass bed. 
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17.4.2 Monitoring of Sedimentation upon Seagrass Habitat 
 
While the dredging will be undertaken outside the main growth season for Zostera, 
sedimentation resulting from the capital dredging, if it were to exceed predicted levels, 
could have an adverse impact upon the Zostera, particularly the Zostera marina.  To 
ascertain the scale of sedimentation it is proposed that sediment traps are deployed at 
key positions throughout the Zostera bed prior to commencement of dredging and that 
these are monitored for periods pre, during and post dredging to gauge changes in 
sedimentation.  This data will be important in informing the effects of any subsequent 
maintenance dredging. 
 

17.4.3 Ornithological Monitoring 
 
Given that the project will change the distribution of foraging habitat within the estuary, 
it is proposed that count data is reviewed on an annual basis to determine the effects 
of any change that may be attributable to the scheme.  Where possible, this should 
make use of existing mechanisms to collect data, i.e. WeBS data. 
 

17.4.4 Habitat Monitoring in the Lee of the Outer Breakwater 
 
It is predicted that the lee of the outer breakwater will create more sheltered conditions 
where natural colonization of seagrass can occur.  Review of this habitat on an annual 
basis by a video survey is proposed to monitor the change in conditions following 
construction of the breakwater. 
 

17.4.5 Saltmarsh monitoring scheme 
 
Whilst it is suggested that there will be minimal impacts upon the saltmarsh of the 
Medina estuary it is proposed to set in place a saltmarsh monitoring programme. The 
programme will be administered by the IOW Estuaries officer through the IOW 
Estuaries Partnership and will consist of a number of monitoring stakes being placed at 
strategically agreed locations on the estuary�’s saltmarsh. These stakes will be GPS 
referenced and then the level of the sediment assessed using site survey techniques 
when the stakes are driven. An annual photographic survey of the stakes will be 
undertaken to monitor the sediment level and any change to the extent of saltmarsh.  
At an agreed interval the stakes will be re-surveyed and the data assessed.  
 
Based upon similar work undertaken on the Yar Estuary it is estimated that the costs 
associated with installation of this scheme will be in the region of £10,000 and re-
survey costs and reporting will be in the region of £7,000/event. 
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