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1. Introduction

1.1 Project Background 

1.1.1 This report presents an update of the Environmental Statement (ES) that was originally prepared for the Mostyn Dock re-development programme in 1994 (AERC 1994) by identifying the cumulative environmental effects of the whole programme in the light of development performance shown by monitoring results to date.  This assessment update has been produced to accompany a proposal from the Port of Mostyn to revise the specifications of the existing, and consented, navigation channel maintenance dredging programmes that are an integral part of this development.  In response to this application the following authorities have jointly requested this cumulative assessment: Countryside Council for Wales (CCW), Environment Agency Wales (EAW), Department of the Environment Fisheries and Rural Affairs (DEFRA) and Department of Transport and Local Regions (DTLR).  

1.1.2 These authorities asked the Port of Mostyn to prepare a document which considers impacts of the revised maintenance dredging proposal (and presents an Appropriate Assessment (AA) for this proposal) but also addresses the cumulative environmental effects of the whole Mostyn Dock re-development programme.  In particular, this cumulative impact assessment is designed to address the impacts from three previous, and individually consented, variations to the proposal as it was originally consented.  The impacts of the whole scheme including these revisions are here compared against the effects predicted in the original ES (AERC 1994) and at the 1995 Public Inquiry for this proposal.  

1.2 Development History 

1.2.1 The Port of Mostyn redevelopment (see Figure 1 for location map), which was started in 1998, has involved the conversion of Mostyn Dock from a tidally-constrained facility that was only accessible at high water, to a deep water port that can be accessed at all states of the tide.  As consented at the Public Inquiry for this proposal in 1995 (Ref. PP013-98-005), this redevelopment involved the construction of a new quay through the reclamation of 21.5 acres (8.71ha) of the foreshore in front of the Mostyn dock site.  In addition, this consented development involved capital and maintenance dredging to deepen and preserve a permanently navigable ‘Inner’ channel linking the Port to the Mostyn Deep.  This channel was deepened to ensure that it was navigable at all states of the tide, notably for a new generation of larger freight vessels.  

1.2.2 The specification for the two key elements of the proposal, the berth construction and inner channel dredge, were as follows: - 

1. Quay Specification: Reclamation of 21.5 acres (8.71ha) of the foreshore (of which 14 acres (5.67ha) was intertidal mudflat).  

2. Inner Channel Specification: 1) to maintain a navigable link, 2) to provide bottom width between 50 and 70m and the side slopes between 1:10 and 1:20; 3) to remove around 175,000m3 of seabed material to accomplish the land reclamation.  

1.2.3 For commercial reasons this dock development was pursued in two stages.  The first stage (Phase 1) was carried out in 1998 and involved the reclamation of 5 acres of the central area of the Mostyn Dock foreshore (at the upstream end of the permitted development).  This new dock area was infilled with sand dredged from the area in front of the new quay (thus also creating a deep-water berthing and turning area).  To illustrate this development, Figures 1 and 2 show maps and aerial images of the dock taken after the completion of the Phase 1 construction work. 

1.2.4 The second stage (Phase 2) of the development involved the reclamation of the foreshore area between the Phase 1 quay and the Mostyn breakwater.  The reclamation work for this development was undertaken during Summer/Autumn 2001.  The infilling sediments were sourced through dredging of the inshore navigation channel and from deepening of the berthing and ship turning area in front of the new quay, as presented to the Public Inquiry.  The areas reclaimed as part of the Phase 2 development are illustrated in Figure 2.  

1.3 Scheme Variations/Further Consents

1.3.1 As noted above, during the re-development programme three key revisions were made to the scheme that was originally granted Planning Consent at inquiry and each of these 'scheme variations' individually received relevant consents.  The nature of, and motive for, these variations were as follows: 

Outer channel capital and maintenance dredging and dredge disposal

1.3.2 This proposal involved capital and maintenance dredging work to deepen an ‘Outer’ navigation channel located south of West Hoyle Spit, between buoys SH5 and SH3 and offshore from Prestatyn and the Gronant Dunes and Talacre Warren SSSI. (now included within the Dee Estuary SPA/Ramsar and pSAC Site).  The proposal involved deepening an existing 10km channel to a depth of 5m below chart datum and to a width of 100m to accommodate present day shipping services for the area.  The Outer channel route is illustrated in Figure 3.  

1.3.3 This proposal was pursued because, for the Port of Mostyn to compete effectively in the changing Ro-Ro freight sector, a deeper channel was needed to facilitate the safe navigation of a new generation of larger ships at all states of the tide and in all weather conditions.  These new ships have a draft of 5m-6m as compared with 4m-5m for the previous generation.  These sector and vessel-size changes occurred after the initial application in 1994 for the construction of the new Mostyn berth.  For this reason the need for improvement to the navigation channel off the North Wales coast was not identified during the 1994 application and was not therefore, considered within the original ES and Public Inquiry for these works.  

1.3.4 This proposal was accompanied by an ES (YA 1999a) and an Addendum subsequently prepared in response to representations received following consultations on the ES document (YA 1999b).  Following scoping consultations with CCW, this ES concentrated on addressing the environmental impacts under the following headings: Physical Characteristics (coastal processes and hydrodynamic regime); Areas of Nature Conservation Interest; Ornithological Interest; Benthic Invertebrate Communities; Fisheries; Human Interest (infrastructure, recreation and coastal defence) and Archaeology and Cultural Heritage.  In particular the potential direct and indirect effects on each of the following designated sites was considered within this Statement 

1. Gronant Dunes and Talacre Warren Site of Special Scientific Interest (SSSI)

2. Dee Estuary Site of Special Scientific Interest (SSSI)

3. Dee Estuary Special Protection Area  (SPA)

4. Dee Estuary Ramsar Site 

5. Gronant Dunes proposed Local Nature Reserve (LNR).

1.3.5 DETR consent for this proposal was received on February 2000 (Ref. 69163) and dredging commenced in November 2000.  The first phase of capital dredging (between 'A' and 'B' on Figure 3) has now been completed.  The remaining dredging under the consent may still be required but is presently 'on-hold' whilst service experience is gained (SMP 2001a).  

Inner channel capital dredging and dredge disposal

1.3.6 This proposal involved the extraction of larger volumes of sand than originally envisaged for the ‘Inner’ navigation channel capital dredging work.  It also involved the disposal of the additional arisings (i.e. those not used in dock reclamation) into the Mostyn Deep area.  

1.3.7 This scheme variation was required because accretion along the Inner channel alignment subsequent to Public Inquiry had increased the distance required for dredging from 2 to 2.6km.  In addition it was determined that, for the channel to be a permanent navigable link, as required, the bottom width needed to be 70m (maximum width consented).  Due to sedimentological changes the route alignment for this channel also had to be revised, and the route which required the minimum amount of dredging was selected.   

1.3.8 The volume of the capital dredge consented total volume of capital dredge required was 412,000m3.  When this volume is reconciled against the fact that the dredging could have progressed on an annual basis following the Planing Consent (in which case the total volume extracted would have been 385,000m3), this represented a <10% increase over consented levels.  In the event, the delay between Public Inquiry and commencement of both the dredging and the use of this channel by larger generation of vessels (which would have helped to maintain this channel) contributed to the requirement for this additional capital dredge. 

1.3.9 An Appropriate Assessment was prepared to accompany an application to EAW for a Land Drainage consent for this work (SMP 2001b).  This assessment addressed the significance of these changes to the Inner Channel dredging proposal and addressed the potential effect upon the Dee Estuary European Marine Site (then an SSSI, SPA, Ramsar and pSAC). 

Infilling and reclaiming the flushing lagoon and the NAABSA berth

1.3.10 This proposal involved the infilling and reclamation of the Flushing Lagoon and NAABSA (Not Always Afloat but Safe Aground) berth.  It was pursued during Phase 2 of the re-development and was designed to both increase the area available for expanding dock infrastructure and to allow the Port to dispose of additional arisings from the ‘Inner’ channel capital dredging work.  These areas were located within the curtilage of the Port of Mostyn and outside the boundaries of the Dee European Marine Site.  

1.3.11 This development was progressed under the Port’s Permitted Development Rights and with the agreement of CCW who presented a number of recommendations and requirements regarding operational activities and monitoring (CCW letter to Port of Mostyn dated 15 August 2000).  

1.4 Maintenance Dredging and Dredge Deposition Proposal

1.4.1 In addition to the variations reviewed in the previous section, a further requirement has been identified for increased maintenance dredging of the Inner channel and for the disposal of the sediment arisings from both this Inner channel and the Outer channel within the Mostyn Deep area.  The specifications and rationale for this work and, in particular the variations for the consented proposal, are presented below.

Variations from existing maintenance dredging consent

1.4.2 The original planning application for the Mostyn Dock development (as consented at Public Inquiry) included a requirement for the maintenance, through dredging, of a navigable Inner channel to the Port of Mostyn.  This is the core objective of this revised scheme.  However, to achieve the consented channel geometry linking the port to the deeper water of the Welsh channel, the need for the following variations have been identified following detailed hydrodynamic monitoring: - 

1. An increase in the annual take of accreted sediments within the Inner channel.

2. Disposal of the arisings from both the Inner Channel and sections of the Outer channel to the Mostyn Deep area.  

1.4.3 Of these two elements, the primary change from previously consented operations is the requirement for disposal of dredge arisings within the Mostyn Deep.  This is because the consents already recognise the need for activities (i.e. dredger vessel movements) involved in dredging and maintaining both channels in place.  These dredging activities will not be significantly altered by the proposed changes as described above although clearly, with the increased dredge volumes required to maintain the Inner channel, the dredger will be in place for a greater length of time than previously expected.  

Extraction Volumes

1.4.4 For the Inner channel it is proposed that the annual maintenance will increase from an original estimate of 10,000m3 to 200,000m3.  For the Outer channel, which is accreting more slowly than the Inner Channel (after 12 months there has been a minimal accretion of 15cm after removal of up to 2m of clay), the volumes required so far for capital dredging and expected for ongoing maintenance are lower than predicted.  The original proposal for the Outer predicted a capital extraction of 781,000m3 of clay and 167,000m3 of coarse sand with an average annual maintenance dredge of infilling coarse sand amounting to about 10% (94,800m3) of this capital dredging requirement.  The annual maintenance requirements are likely to be lower and only some of these arisings (75,00m3) are appropriate for disposal consideration in Mostyn Deep. 

1.4.5 Thus, the total annual volume of sediments to be deposited in the Deep (from both the Inner and Outer channels) is predicted to be 275,000m3.  These forecasted volumes are average so that in any one year there may be a need to dispose of +50% of these figures (i.e. 140,000m3 to 400,000m3). 

Dredging methods

1.4.6 For the maintenance dredging work a trailer-suction dredger will be employed.  This dredger can remove between 800 and 1,400m3 (volume dependant on vessel availability) with each load and it is estimated that between 3 and 4 dredge loads will be possible during each tide based on 24hr/ working day.  Therefore, there will be a total of around 50 dredge loads per week and the entire work will take 4 to 5 weeks (subject to the vessel used and weather conditions).  

1.4.7 The annual channel maintenance dredging programme will be undertaken over a discrete number of campaigns.  Due to navigation requirements it is likely that there will be at least two campaigns/year but commercially it is not likely that more than four campaigns/year will be economic).  Due to the more favourable weather conditions dredging during the summer months is preferred.  However, this may result in some conflicts with fishery interests and these interests will need to be accommodated.  In this context, two campaigns per year are preferred and consultations with interested parties regarding time of year and campaign duration is recommended (AMS 2002b).  

Arisings Disposal

1.4.8 A core premise of the dredging proposal is that all extracted sediments remain within the natural sedimentary cycles of the estuary and that these activities do not result in the significant removal or addition of sediments to the estuary.  This is best practice approach as detailed in the 'Good Practice guidelines for Ports and Harbours operating within or near UK European Marine Sites document (ABP 1999) produced for the EN UK Marine SACs Project

1.4.9 The Inner channel lies entirely within the Dee estuary and disposal of the maintenance arisings from here to the Mostyn Deep will entail no loss of these sediments from the estuarine system.  For the Outer channel, only those sediments from the eastern section between buoys SH4 and SH5 (i.e. where there is a net easterly residual sediment transport) which would, through natural processes, have migrated into the Dee estuary will be disposed of within the Mostyn Deep (other materials will be deposited at offshore Site Y).  The dredge arisings from the Outer channel will be sand of a similar size to the material extracted from the Inner channel.  

1.4.10 The area within the Mostyn Deep in which the arisings will be deposited is illustrated in Figure 4.  This shows an area of 2,500m x 500m.  Within this area sediments will only be deposited below the 5m Chart Datum contour and the results of annual surveys in the deposition areas will be used to ensure that there is no progressive accretion at this disposal site (see Section 5).  The disposal process will involve the bottom release of arisings from a moving dredger steaming across the flow direction.  Following this process the disposal footprint is estimated to be 25m x 75m for a 1,400m3 load release in a water depth of 12m resulting in the seabed being raised, temporarily, by an average 0.75m (i.e. 6% of water depth).  

1.4.11 The preferred locations for this disposal (within the defined Mostyn Deep area) have been identified following the results of a programme of monitoring and modelling work (HR Wallingford 2002).  The results of these hydrodynamic studies indicate a difference in the behaviour of deposited sediment in the upstream (inner) and downstream (outer) sections of the disposal area (as shown in Figure 4).  Material from downstream sections tends to return directly to the Inner channel while material deposited upstream moves upstream in the estuary to return in the ebb-dominated channel through the Port of Mostyn at a later time.  Therefore, a preference for depositing arisings within the upstream (inner) rather than the downstream (outer) half of the disposal area has been established (see Section 2).  The upstream half of the area provides a maximum of 333 non-overlapping footprints which corresponds to an equivalent total dredge volume of approximately 465,000m3.  The fate of deposited materials is addressed in greater detail (in the context of the impact assessment) in Section 2.  

Monitoring and Mitigation

1.4.12 An integral element of this maintenance dredging proposal is the inclusion of detailed monitoring to evaluate the effects of the sediment disposal and to confirm that the rate and patterns of their dispersion agrees with that predicted by baseline monitoring and modelling (see Section 2).  This monitoring will include the following elements: - 

1. Distant estuary cross-section profiling across 3 estuary transects between - Ffynnongroyw to Little Eye; Mostyn Breakwater to Cubbins Green (Caldy) and Maes Pennant to Thurstaston Slipway.  

2. Sea-bed sampling at 8 fixed locations in the disposal area for particle-size analysis and invertebrate survey together with a trawl to determine fish species present - before any disposal campaign.  Seabed samples will also be taken of material to be dredged for particle-size analysis (number to be agreed subject to dredge volume).

3. Detailed seabed profile surveys of the whole disposal area before any disposal campaign, immediately after campaign completion and thereafter at three monthly intervals until the next campaign.  Survey coverage and accuracy to discriminate 0.5m incremental bed level changes over the area and to provide difference plots between successive surveys with determination of volumes of residual deposition and volumes of material that have been redistributed elsewhere in the estuary.

4. Annual vertical aerial photography surveys of the channels and disposal area (undertaken by Liverpool Bay Coastal Group)

5. Depth profiling to identify any changes in seabed elevation and ensure no sustained increased above 1.5m between successive dredge campaigns.

1.4.13 This monitoring is primarily directed at assessing the ongoing adjustments of the estuary to ensure the basis for the disposal assessment remains valid.  It will also be used to evaluate the behaviour of the Outer and Inner navigation channels to Mostyn using the regular surveys required of these channels by the Navigation Authority.

1.4.14 The results of this monitoring work will be used to feed back into the disposal planning  process by showing whether there have been seabed profile changes between disposal periods and therefore whether previous disposal sites can be re-used or, alternatively, whether other disposal locations need to be found.  To ensure objectivity in the judgements that are made about disposal site selection it is proposed that if the seabed is raised by more than 1.5m over baseline levels at any given location, no further materials will be deposited in these areas but instead new sites will be selected within the disposal area defined.  

1.4.15 During each dredging campaign GPS plots and load manifests, including times of dredging and disposal, will be produced.  This will ensure full transparency of the operational activities and allow feedback to the results of the monitoring work.  Using this information and the results of monitoring, an annual report will be prepared and forwarded to both EAW and CCW which will include GPS records and maps of disposal patterns.  This report will also compare monitoring results against the operating thresholds and identify the need for, and type of, any mitigation including any additional monitoring either by task or frequency as appropriate.  

1.5 Rationale for maintenance dredging proposal and future port development

1.5.1 The maintenance dredging work is required in order to keep the 'Inner' channel at the consented navigable depth.  In so doing, this proposal and other variations listed above have, and will, enable the Port of Mostyn to meet its existing and predicted future commercial requirements.  The socio-economic benefits to the Port and the region resulting from its development are significant and these are reviewed in greater depth in Section 4 of this document.   

1.5.2 It is not possible to categorically define how, and in what way, the business of the Port of Mostyn will develop over future years because, clearly, economic conditions and commercial opportunities cannot always be foreseen.  For instance at the time of the original proposal for the deep water berth the opportunities afforded by the Airbus wing export project, and the associated benefit for both Broughton and Mostyn, could not have been predicted.  However, with the developments so far undertaken, and assuming that the current proposal for maintenance dredging and dredge disposal to maintain a navigable 'Inner' channel is consented, the Port will be set up to accommodate all its existing commercial requirements and all foreseeable commercial opportunities over the medium to long-term.  

1.5.3 As an example, the vessel that will be using the P&O Ro-Ro terminal has been specifically designed to work from the Port of Mostyn and to use the channels and the berth area at the depths proposed.  The vessels engaged in the transport of the Airbus wings will be of a similar size to these ferries such that no new facilities or developments will be required to accommodate these vessels.  As the P&O and Airbus contracts extend for 15 and 30+ years respectively and with the facilities being designed to cover this period it is evident that all extant proposals at the Port are designed to support its medium to long term requirements.  

1.6 Consideration of Alternatives

1.6.1 No viable alternatives exist for the channel maintenance dredging work that do not involve significant impact upon the estuarine environment, but as part of this assessment process the following alternative options have been considered for disposal of dredge arisings -

1. Beach nourishment between Gronant and Point of Ayr

2. Reclamation for land-use

3. Deposition at offshore disposal Site Y. 

1.6.2 In all cases the above options remove the sediment from the estuary regime for both Outer and Inner channel maintenance which would be contrary to understood best-practice (ABP 1999).  As a consequence, it is considered that, in respect of environmental issues, the least impact, or 'minimum-intervention', approach to disposal of maintenance dredging is to recycle the material in the estuary.  Mostyn Deep is the nearest high energy location for such disposal allowing the material to be redistributed and naturally sorted to avoid any significant impact on estuary habitats (see Section 2).  

1.7 Appropriate Assessment for Maintenance Dredging

Requirement for Appropriate Assessment (AA) 

1.7.1 At the request of EAW and CCW this assessment document considers the cumulative impact of the Mostyn Dock development (as consented at Planning Inquiry) in combination with the approved and proposed scheme variations since the Inquiry.  The analysis of ecological impacts associated with the extra maintenance dredging work that is presented in this report is also designed to achieve the requirements of an AA for the revised maintenance dredging and dredge disposal work.

1.7.2 An Appropriate Assessment (AA) is required to accompany the proposal for maintenance dredge work and dredge disposal work under Regulation 48 of the Conservation (Natural Habitats &C.) Regulations, 1994.  This is because it has been determined that this proposal is 'likely to have a significant effect' (a coarse definition presented under Regulation 48a which selects all plans or projects not having any inconsequential effects) on the Dee estuary SPA and Ramsar areas and it 'is not directly connected with or necessary to the management of the site' (Regulation 48b). 

1.7.3 As required by the legislation the AA needs to consider the direct, indirect and cumulative (alone and in-combination with other extant plans or projects) impacts to SPA/Ramsar interest features.  However, it also addresses the impacts to pSAC interest features as requested during scoping consultations.  While consideration of impacts to the pSAC is not a legal requirement for an AA, this has been undertaken as a best-practice measure to ensure the assessment remains robust in the event that candidate status is attained for this pSAC.  The approach taken for this assessment is presented below.

1.8 Assessment Approach

Scoping 

1.8.1 At the outset of the assessment process, scoping consultations were held with and between EAW, CCW, English Nature (EN), DEFRA and DTLR to identify the key areas that this assessment needed to address.  In total eight specific areas for consideration in the assessment were identified by EAW on behalf of the above.  These were as follows: - 

1. It should include the offshore channel dredging as well as the estuary itself and offshore dredge spoil disposal

2. The study needs to consider the impact of constraining channel mobility through dredging on the long term evolution of the estuary including the stability of the sand banks

3. The study needs to considers the influence of the disposal options on the geomorphology of the estuary and adjacent coasts

4. The study needs to focus on the features of interest within the SAC/SPA/Ramsar and SSSI (all SSSI with the potential to be affected).  It should be noted that this should include geological features such as the Dee cliffs GCR site.

5. Any impact on the dispersion of discharges into the estuary as a result of channel changes.

6. Ancillary activities such as the impacts of pipeline constructed for the purpose of the dredge spoil disposal need to be considered.  

7. The extent to which the development contributes or takes away from Government Biodiversity Action Plan targets

8. In terms of fisheries, consideration should be given to the fact that the estuary is a designated Bass nursery area.

9. The effect of beach nourishment as an alternative use (in respect of potential alternative dredge disposal arrangements).  
1.8.2 As part of this scoping/consultation exercise the following relevant site designation documents have been obtained or forwarded by consultees: 

1. Dee estuary SSSI Citation 

2. Dee estuary SPA and Ramsar Citation

3. Dee Estuary pSAC reasons for recommendation document

4. Gronant/Talacre SSSI Citation

5. Mersey Narrows and North Wirral foreshore pSPA and Ramsar Citations

6. Mersey Narrows SSSI Citation 

7. North Wirral Foreshore SSSI Citation

8. Red Rocks SSSI Citation

1.8.3 These citations are presented in Appendix 1 of the reports and where relevant (see Section 2) they have been reviewed as part of the assessment process.  

1.8.4 To address these issues this cumulative impact assessment document brings together and summarise, the findings and conclusions of all the key assessments and monitoring reports that have been produced throughout the Mostyn Dock re-development programme.  These reports are listed below.

Previous Impact Assessments and Monitoring Reports

1.8.5 Where required, ES and AA documents have been produced to accompany the revised elements of the Mostyn dock development.  These assessments were as follows: - 

1. Environmental Statement an Appropriate Assessment for the original Mostyn Dock proposal (AERC 1994).  

2. Environmental Statement and Addendum to accompany proposal to deepen the Outer channel (YA 1999a; 1999b).  

3. Appropriate Assessment to accompany proposed variations in the Inner Channel capital dredging and dredge disposal work (SMP 2001).  
1.8.6 In addition to these assessments, numerous ecological and physical process monitoring programmes have been instigated during the redevelopment work as a requirement of the planning consent which comprehensively describe the ecological and physical conditions before, during and after the dock redevelopment.  The reports produced as a result of this monitoring include: - 

1. Environmental and ornithological Monitoring for Phase 1 of the Mostyn Dock redevelopment including dock reclamation and berthing area dredging (AERC 1998; YA 1998; YA 2001a; YA 1999c).  

2. Environmental and ornithological Monitoring for Phase 2 of the Mostyn Dock redevelopment covering dock reclamation, infilling of the Flushing lagoon and NAABSA berth as well as the capital dredging work for Inner Channel (YA 2002a; YA 2002b).

3. Post capital dredge monitoring for the Inner Channel (SMP 2001b; 2002b).  

4. Predictive modelling of sediment and transport and wave climate impacts arising from the Outer channel dredging proposal  (HR Wallingford 1999). 
5. Baseline and initial post capital dredge monitoring for the Outer Channel (SMP 2001c).  

1.8.7 In addition to these documents, a draft AA and further environmental monitoring was undertaken (YA 2002c) to accompany a proposal to construct a link span at the south east corner of the new Mostyn Quay to accommodate the delivery and exchange of Airbus wings. This proposal will not be pursued as originally proposed but the AA and the baseline monitoring provides further information about the environmental conditions at the Port of Mostyn following completion of the Phase 2 development (including infilling of the flushing lagoon).  

1.8.8 Instead of the proposed Airbus berth for which the AA was produced, a link span (within the Port boundary) will be set-up adjacent to the Ro-Ro terminal.  This will be designed to facilitate the loading and unloading of the Airbus wings using the existing quay and will not result in any significant direct/indirect impacts to the Dee estuary European Marine Site (beyond those consented for the dock development in 1995).  

Monitoring and assessment work conducted for this ES update

1.8.9 In addition to considering these previous documents, this report reviews the findings from new studies, including detailed hydrodynamic modelling and benthic survey work, that have been conducted to evaluate the impacts of the revised maintenance dredging proposal.  The objectives and approaches for these studies are as follows: - 

1 To describe the baseline physical conditions at the Mostyn Deep site and provide the data to support the sediment waterflow modelling work, a series of hydrographic studies were conducted (Exploration Associates 2002).  These studies involved deployment of acoustic Doppler current profilers and turbidity meters and a wave gauge for a 30-day period with direct-reading current, salinity and suspended sediment measurements over the water depth for two representative tides during the 30-day period. 

2 To describe existing biological characteristics of the benthic environment at Mostyn Deep and in the Welsh Channel site a subtidal benthic invertebrate grab survey (at 8 sample sites) and an epibenthic invertebrate/demersal fish beam trawling surveys were undertaken in August 2002 (Salversen Fox Hydrosurveys in prep).   

3 To predict the fate of deposited dredge arisings at two different localities within the Mostyn Deep a series of detailed hydrodynamic models were run (HR Wallingford 2002).  This included testing a 'worst-case' scenario in which the dredge arisings were assumed to travel at the same speed as the current.  The modelling was used to describe this 'worst-case' water-borne dispersion pattern by assuming permanent mean spring tides over a 10-week period.  In addition to this worst-case approach the behaviour and seabed dispersion patterns of sand materials moving along the seabed and in lower sections of the flow (the main component of the dredge arisings) were trialed.  

4 To evaluate the impacts upon fish, particularly the two pSAC-cited species (river lamprey and sea lamprey) and on the value of the Dee estuary as a Bass nursery, a separate impact assessment has been produced (Aquatic Management Services 2002a and 2002b)

1.8.10 This cumulative ES should therefore be read alongside the reports for these supporting monitoring and assessment projects.  

Impact Significance and Integrity

1.8.11 Using the above listed documents this assessment addresses the character and significance of the ecological impacts arising from the proposed scheme are summarised and a determination is made about the potential effect of the proposal on the integrity of the Dee estuary SPA/Ramsar/pSAC site.  For such assessments under the Habitats Regulations Young Associates apply the following categories and definitions for scales of impact:

· No Impact: there is no effect predicted or possible.

· Negligible impact: an effect that is very small, which would not affect the conservation value of a site and/or which could not be measured with any confidence using current “Best Practice” ecological monitoring technique.  [An example would be an effect that might lead to a slight increase in the quantity of silt deposited by the tide within a cSAC/SPA/Ramsar under certain conditions but at levels that could not be differentiated from natural changes brought about by tidal and/or weather conditions.  Similarly, effects on bird numbers within a SPA that are so small that they are below the limits of the accuracy of the WeBS counting methods (current “Best Practice”) and hence there could be no confidence that the predicted change could be reliably recorded in practice].  

· Minor impact: a measurable change that does not affect the conservation objectives for a designated area in any way.  [An example might be the generation of sufficient noise during construction or intermittently during operation of the development to disturb birds within part of a SPA but not sufficient to prevent those disturbed birds from simply moving further away and not enough to adversely affect the birds themselves or the overall value of the site].  

· Moderate impact: a measurable change that is occasionally sufficient to affect the ability of a designated area to achieve its conservation objectives.  Temporary impacts such as those arising during construction would be of much lower concern than permanent effects that re-occur during the operational life of the development. 

· Major impact: a measurable change that will always be sufficient to affect the ability of the site to achieve its conservation objectives.  

1.8.12 These impacts can be either positive (leading to improvement) or negative in nature and they can arise directly or indirectly, through cumulative change over time.  The magnitude of any change might also be influenced by conditions that are only prevalent when other plans or projects are implemented.  

1.8.13 For this assessment, 'Moderate' or 'Major' impacts are considered to be significant.  Lesser impacts are not. Young Associates has used this significance scale for numerous previous assessments of developments within areas of designated European conservation importance and also for objectively determining impacts upon the integrity of these areas as part of Appropriate Assessments.

Assessment Responsibilities

1.8.14 H R Wallingford has undertaken all modelling work used in the assessment to predict the effects of the dredging on the local wave and sediment transport regime.  Dr Barber of Shoreline Management Partnership has interpreted those predictions in the context of potential changes in coastal processes and channel morphology.  Dr Hodgson of Aquatic Management Services has been responsible for providing the impacts assessment for fish and fisheries issues and Young Associates has been responsible for the compilation of the assessment document and the overall assessment (particularly in respect of ecological issues), which is based on those predictions.  

Assessment Structure

1.8.15 The scoping response from EAW and CCW illustrates that the key issues that need to be addressed relate to the physical (hydrology, channel morphology, surface water quality geomorphology) and ecological impacts.  The physical process issues are addressed in Section 2 of this report and the ecological issues are addressed in Section 3.  A series of other issues were also highlighted by EAW and these are reviewed, in summary, in Section 4.  An overall summary of impacts and a review of the key scoping issues identified by EAW is presented in Section 5.   

2. Impact Assessment - Physical effects

2.1 Introduction

2.1.1 For the proposed maintenance dredging and dredge disposal work any consideration of the environmental effects needs to be supported by a very thorough understanding of the physical process implications.  As detailed previously these implications have been thoroughly investigated through a combination of survey work and modelling specifically conducted for this maintenance dredge proposal (SFH in prep and HR Wallingford 2002) and for other elements of the Mostyn Dock re-development (HR Wallingford 1999, SMP 2002b; SMP 2001a-c; YA 2002b).  Based on the results of this modelling and monitoring work Section 2.2 describes the baseline physical conditions at the site and the fate of sediments that will be relocated as part of the maintenance dredge proposal.  The potential physical implications of the proposal are then described in Sections 2.3 and 2.4 by addressing the impacts under the following headings of the EAW scoping table (see Table 1): 

1. Surface water hydrology and channel morphology (Section 2.3).  

2. Geology/coastal erosion (Section 2.3).  

3. Surface Water Quality (Section 2.4).  

2.1.2 In each case the predicted and observed effects arising from the originally consented scheme (Phase 1 and 2 dock redevelopment), the consented variations and the proposed maintenance dredging proposal are reviewed.  

2.2 Baseline Physical Conditions

2.2.1 The general arrangement of banks and channels within the Dee has persisted now for the last twenty years (and for the last fifty if the closure of Welshmans Gutter is discounted).  The channels and banks in the Dee approaches were modified as a result of construction of the training walls to the Crosby Channel for navigation up the River Mersey (which were built progressively between 1911 and 1957).  Whilst the two channel approach to the estuary (Hilbre and Welsh) persisted throughout the modifications, the Hilbre Channel was altered in its outer reaches as the East Hoyle and West Hoyle sandbanks increased in size.  The Hilbre Channel is the ebb-dominant channel of the estuary running continuously at low water upstream to Chester weir.  The Welsh Channel is a flood-dominated feature. The hydrodynamics of the south-eastern Irish Sea result in a net ‘pressure’ of sediment movement over the sea-bed into the estuary.  As a consequence the offshore areas supply sediment as required by the estuary to achieve its equilibrium over any period of time (Source - Tidal Dee Users Group (TDUG) database).  In order to understand in more detail how the general regime described above applies to the Mostyn Deep area, the local and regional regimes for this area (based on the result of recent modelling and monitoring work) are described below.  

Mostyn Deep local regime baseline conditions

2.2.2 To describe the baseline local regime within the Mostyn Deep, field measurements (of current velocity, water depth, salinity, turbidity and wave height and period with independent validation measurements taken over representative tides) were taken over 30 days at two locations ADCP1 and ADCP2 (EA 2002).  These two sites were located in the centre of deep water to the north-east of Mostyn and NE Mostyn buoys respectively.  In addition the seabed was sampled for particle-size distribution and invertebrate analysis and a trawl taken to sample fish populations using the area (EA 2002).  The results of this work showed the following: -   

1. Sand sediments in the Deep were moved mainly on spring tides with little movement registered during neaps.

2. Deeper locations showed increased energy and stronger flood dominance with accompanying net upstream sediment transports over time.

3. Sediment concentrations measured gave good agreement with potential sediment concentrations calculated.

4. Sea-bed material was similar to that accreting in the inshore channel to the Port of Mostyn.

5. Sea-bed was an impoverished area for invertebrates and fish species recovered were limited in type and number compared with nearby. 

6. Sediment transport rates were most sensitive to changes in current speed and elevation of the seabed with associated flow acceleration.  Wave effects were relevant but only some 25% of the main sensitivities.  

Mostyn Deep regional regime and results of modelling

2.2.3 To describe the baseline regional regime and effects of the proposed disposal project a numerical flow model covering the Dee upstream to Chester and offshore areas away from the estuary mouth was used (this model had previously been developed and applied as part of earlier navigation improvement studies) (HR Wallingford 2002).  Using this model the flow and sediment level monitoring results were used as input and two types of sediment distribution models were run - 

1. High level - where the sand sediment movement is simulated in greater detail including movement as bed load, saltation and grain burial (see Figure 5)

2. Low level - where the sand sediment is simulated more simply and assumed to travel in the flow at the same speed as the flow and then settle out as gravity and water-turbulence dictate. (see Figure 6)

2.2.4 The low-level model provides a ‘worst-case’ dispersion simulation for the sediment size and tide represented because the sand cannot travel faster than the flow and is known to travel slower.  This model showed that sand-sized sediments originating in Mostyn Deep disperse upstream and downstream within the low-water channel system as they are generally confined due to weight to near-bed pathways.  Sand-sized sediment originating in the Mostyn Deep area is shown to extend upstream to Flint and offshore to opposite Prestatyn but there is no tendency to reach Hilbre Island, the Wirral shoreline or any further eastward.

2.2.5 The high-level model provides a more realistic distribution of the sand originating in Mostyn Deep. These results show that for three release points ADCP1, ADCP2 and a point midway between the following effects occur: -

1. Sediments spread locally but remain generally grouped and either linger around their origination or move ‘en-masse’ upstream.

2. Sediments move differently dependent upon their point of origin.

3. Spring tides show a stronger peak flood current over the channel areas whereas neap tides show a greater peak ebb current (sand-sized material only moves significantly during spring tides).

4. Sediments remain confined within the low-water channel areas moving near to the sea-bed - there is no evidence of dispersion onto Mostyn and Salisbury Middle sand banks.
Sediment transport pathway

2.2.6 By examining the results of both local and regional work it can be estimated that there is a net input into the estuary of around 1.5million m3 of sand-sized sediments through Mostyn Deep every year.  This represents an overall raising of seabed levels in the estuary by around 2mm/yr.  Clearly there will be other contributions to overall input from flows over the sand banks and maybe from Hilbre Channel but these contributions are likely to be less than through the Welsh Channel and Mostyn Deep.  Such predicted inputs accord with changes likely due to sea level rise in an area with offshore sediment supply as applies to the Dee estuary.  

2.2.7 The monitoring and modelling studies show that sediments accreting in the offshore channel between buoys SH4 and SH5 will move progressively to Mostyn Deep and thence upstream into the estuary.  They also show that sediments passing through Mostyn Deep will either move into the inshore channel or feed upstream across Salisbury Bank to return to the inshore channel from upstream of Mostyn in the Greenfield area.  

2.2.8 Based on this characterisation of the physical environment in the Dee and the transport of sediments through the Mostyn Deep the following sections address the previous and predicted impacts of the Mostyn Dock re-development programme.  

2.3 Surface water hydrology, channel morphology and geology (coastal erosion),

Impacts from consented and completed dock redevelopment (Phase 1 and 2)

2.3.1 The original ES for the Mostyn dock re-development (AERC 1994) concluded that the dock reclamation work was unlikely to trigger any chain reaction events that would alter the wider physical processes within the estuary.  This conclusion has been confirmed through subsequent monitoring which has shown that following completion of both Phases 1 and 2 of the Mostyn Dock development there has been no significant physical impact on the Dee Estuary beyond that which was predicted, and consented (SMP 2001b).  

Impacts from consented and completed development variations

2.3.2 The impacts to surface water hydrology and channel morphology from the three scheme revisions are as follows: - 

1. Outer Channel Deepening: - The ES for the Outer channel dredging operation (YA 1999a; 1999b), and the physical process modelling that supported it, indicated that the dredging would have minor, and probably (given the scale of sediment movements in the area), an undetectable impact on the way in which sediments build-up on the foreshore in front of the Talacre and Gronant Dunes.  Some accumulation of sand in the upper shore region of one survey location was predicted but for the majority of areas along the adjacent shoreline any physical changes were expected to be imperceptible.  Similarly small changes in the local wave climate were expected.  None of the predicted changes were expected to affect the Dee estuary or have any discernible impacts on Prestatyn beach.  No adverse impacts to the dune systems at Talacre and Gronant or the shingle spits at Gronant and Point of Ayr were predicted.  An extensive and on-going programme of monitoring is underway to evaluate the physical effects of the Outer channel dredging operation on the adjacent North Wales coastline and this monitoring will use an extensive baseline dataset (available from the results of BHP pipeline monitoring work) to assess long term changes.  A report detailing the outcome of the first full interpretative analysis of this monitoring is due to be produced in spring 2003.  However, the results of initial interpretations (up to the end of 2001) show no indications of significant adverse impact and they conclude that the resulting process behaviour is in general accord with study predictions used for determining consent arrangements (SMP 2001c).   
2. Flushing lagoon and NAABSA Berth Infill: - These reclaimed areas are located outside the boundaries of the Dee estuary European Marine Site therefore the infilling work resulted in no direct effects on hydrology or channel morphology of the Site.  The reclamation and the cessation of vessel navigation though the Mostyn Gutter (former high water entrance to the NAABSA berth) has resulted in this channel infilling naturally and therefore the intertidal area of Mostyn Bank will be extended as a result.  
3. Inner Channel Capital Dredge and dredge disposal in Mostyn Deep: - The AA for this proposal concluded that all physical process arguments presented at Public Inquiry remained valid (SMP 2002a).  In particular it was noted that the scale of the proposed sediment movements (i.e. from channel to Mostyn Deep) were orders of magnitude lower than that brought about by natural processes and that the effects of this scheme would be undetectable in this context.  However, during the early phases of the dredge disposal work the end of the pipeline, which carried arisings from the dredge site to the Deep, was inaccurately positioned.  As a result a sandbank/shoal was formed in this area (SMP 2002a).  Following receipt of objections from local fishermen this situation was rectified by: - ceasing disposal, dredging the shoal (which had partially lowered naturally) and then subsequently employing the bottom release approach for depositing the arisings (the approach which will used for the future maintenance dredging disposal work).  Subsequent monitoring showed that these discharged sediments were rapidly dispersed and accommodated into the channel system (SMP 2002a).  The lessons learned from these effects and the results of the associated monitoring work have been used to develop the operational requirements for the proposed maintenance dredging work.  

In addition to addressing the impacts from sediment movements, the AA for the Inner Channel proposal also considered the potential for the deepening work to cause the Inner channel to migrate (and the potential impacts of intertidal habitat loss - on Mostyn Bank particularly).  It was concluded that such meandering would only occur where the channel 'attracts' significant increased flows and that the Inner channel (a naturally accreting environment) would not attract such flows but instead, once deepened, would maintain or reduce the baseline flow rates even though flow volume may increase.  This was confirmed following completion of the dredging of the Inner channel which involved the coalescence of two separate natural channels (one flood-dominated one ebb-dominated) and resulted in more water using the combined channel.  This effect was forecast and channel geometry responded to the increased volume.  However, the side slopes remain as predicted and increases in channel width have been minor and only over limited length of channel.  There was some local lowering of a section of Salisbury Middle sandbank near the tip of the slag breakwater as increased flow volume spilled across from the channel change of direction here during ebb tides.  This situation has now stabilised.  The effects of the channel behaviour over the last 12 months confirm the view that the channel will not affect estuary morphology away from the channel cut. 

Proposed maintenance dredge programme

2.3.3 As described in the review of project methods presented in Section 1.4 the maintenance dredging and disposal project will be pursued in a way which ensures that there is no significant change in the net sediment load to the estuary.  To achieve this, only sand within the influence of the regional sedimentary regime (i.e. the dredge arisings from the Inner channel and eastern Outer channel) will be relocated.  As a result this proposal will not cause any estuary-wide impacts from the broad-scale elevation or reduction of seabed levels. 

2.3.4 The dredge disposal work has also been designed (and will be tested and checked against detailed monitoring) to ensure that there are no local impacts to the hydrology and/or channel morphology of the outer estuary.  Instead, sand relocated from the channels to the Mostyn Deep will be integrated into the existing sedimentary pathways (entering into the inshore channel north of Salisbury Middle and spreading across this sandbank) with no detectable effect on bank morphology.  Underpinning this conclusion is the understanding that the hydrodynamic regime of Mostyn Deep will promote the rapid dispersion of deposited sediments.  A key consideration in understanding this process is that the deposited sediment will reduce (marginally) the water depth and this in turn will prompt faster flows and this will then promote dispersion of the deposited sediment (HR Wallingford 2002). 

2.3.5 Estimates of the volumes of sediment that can be moved over an annual period have been obtained from the modelling results.  Conservative estimates from this modelling work show that 1175kg/m/tide of sediment will be moved (this is a conservative figure because it does not include for tide range influences or for accelerated transports due to increased bed elevation).  To apply this residual transport to dredge volumes it is appropriate to introduce a spread factor guided by the grain excursion plots.  If a spread factor of 5 is taken, derived from appraisal of the sand dispersion modelling results, then 390,000m3 of sediment is calculated to leave the upstream half of the disposal area over a 12-month period against the conservative assumptions set down above.  It will therefore be a conservative measure to limit deposition volumes to 400,000m3/annum over the whole disposal area (i.e. not just the upstream half used in the above calculations) thereby applying a safety factor of two.  

2.3.6 As the proposed maintenance dredging operations will adhere to these conservative estimates no significant impact to surface water hydrology or channel morphology is expected.  

Cumulative impact 

2.3.7 It has been established that previous phases of the Mostyn Dock re-development have not resulted in detectable physical process impacts beyond those consented.  Therefore, the only potential for cumulative impacts is from in-combination effects arising from the extant channel maintenance programmes.  It has already been established (in the ES for the Outer Channel dredge project) that no such in-combination effects are predicted (YA 1999a and b).  As the proposal will not affect intertidal or offshore beach profiles no adverse effect on coastal erosion is predicted. 

2.4 Surface Water Quality

Impacts from consented and completed dock redevelopment (Phase 1 and 2)

2.4.1 In response to the findings of the ES and recommendations by the then NRA (now EAW), the Mostyn Dock redevelopment programme was accompanied by a detailed programme of water quality monitoring.  This was designed to address the impacts arising from the dredging work and from the release of contaminants from the site on ebb tides following sediment recharge/reclamation work. 

2.4.2 During the Phase 1 and Phase 2 development this water quality monitoring work had included sampling at selected distances from the dredge.  During this work no measurable water quality effects were observed as a result of the dredging work or the dispersion of the arisings alone.  It was concluded that any sediment resuspension occurring as a result of the dredging work was highly localised and that the relatively coarse sediments were dropping rapidly out of the water column (YA 1998; YA 2001a and YA 2002b). 

2.4.3 A separate baseline sediment contamination survey (for the Phase 2 development) showed that areas in which sediment contamination was highest was the fine muddy sediments of the Flushing lagoon, NAABSA berth and the upper Mostyn Dock foreshore.  Therefore, key issues in terms of the potential water quality impacts, and the focus for the monitoring programme, were to evaluate the potential impacts arising from the resuspension and release of contaminants from these reclamation areas during the deposition of dredge arisings. 

2.4.4 The results of laboratory water quality analyses for the spot-samples taken during both Phases 1 and 2 of the development are shown in Appendix 2.  This table identifies all instances where there was an exceedence of the relevant Environmental Quality Standards (EQS) during these surveys.  These results show that, as expected, water quality impacts only occurred where the deposition of dredge arising caused a resuspension of contaminated muddy sediments within the reclamation areas. 

2.4.5 These impacts were characterised by an elevated suspended solid load with associated increases in the COD levels and concentrations of iron, nickel and zinc (metals which had been recorded at high levels within in the reclamation area sediments during the baseline sediment survey).  Of these metals only nickel and zinc were recorded at concentrations which exceeded their respective EQSs.  Moreover, these exceedences were confined to the areas in which sediment discharge occurred (i.e. flushing lagoon, NAABSA berth and, to a lesser degree, the Mostyn Dock foreshore) and did not extend into the local environment.  The exceedences of zinc, for example, occurred only within the confines of the flushing lagoon and this is attributable to a build up of this metal within the flushing lagoon sediments, possibly as a result of the historic discharges.  

2.4.6 Nickel EQS exceedences were observed in all three reclamation areas, either as a consequence of the re-suspension of sediments within these areas or, as temporarily occurred during initial test dredging, the release of water from the flushing lagoon into the NAABSA berth.  However, exceedences of the nickel EQS were only intermittently observed and were confined to samples taken in the immediate vicinity of the sediment discharges.  Therefore, there was no evidence of any release of nickel (or any other contaminants) into the local environment (i.e. outside the development area).  This conclusion is most clearly demonstrated by the results of the final survey.  This survey was carried out at low water during the reclamation of the NAABSA berth and it showed that while the nickel EQS was exceeded within the berth it was at background concentrations at the end of the Mostyn Gutter. 
2.4.7 The limited spatial extent of the water quality impacts was also indicated by on-site observations and by the readings from a continuously recording water quality logger that was deployed for discrete periods during the monitoring programme.  This monitoring showed no significant dissolved Oxygen (DO) depletion, although during the Phase 1 dock reclamation work it is understood that localised and temporary depletion of DO levels (J Evans EAW pers comm.) did occur.  

Impacts from consented and completed development variations
2.4.8 The impacts to surface water quality from the three scheme revisions are as follows: -

1. Outer Channel Deepening: - Based partially on the evidence of monitoring from the dredging activities for the Phase 1 development, the ES (AERC 1994) for this proposal concluded that the sedimentary material dispersed from the site of dredging along the Outer approach channel (which is coarser than that present within the Dee) would not be detectable in the surface waters even in close proximity to the dredging work.  During clay extraction, it was concluded that turbidity levels may be higher, although the degree of dispersion available is such that the effects were still predicted to be negligible (in terms of visual and recreational impact).  As a result it was also concluded that a depletion of dissolved oxygen levels was unlikely.  Finally, because the sediments present within the proposed channel area were almost exclusively coarse sand or clay of a glacial origin, contamination levels were predicted to be low and no release of sediment bound pollutants was expected.  These findings were confirmed by monitoring work undertaken during the capital dredging work which showed that turbidity levels, and therefore DO depletion, were negligible (Dr Barber SMP pers. comm.).  

2. Flushing lagoon and NAABSA Berth Infill: - As described above, a resuspension and release of sediment-bound contaminants occurred from the flushing lagoon and NAABSA berth where, given the fine nature of the sediments and historical contamination loading, sediment contamination was relatively high.  The monitoring undertaken during the Phase 2 work and during the reclamation of these areas indicated that this contaminant release was highly localised and did not extend into the wider environment of the Dee estuary.  

3. Inner Channel Dredge and dredge disposal in Mostyn Deep: - Evidence from monitoring during Phases 1 and 2 has shown that there are no detectable impacts near the site of dredging.  The dispersal of sediment deposited by bottom dumping in Mostyn Deep (200,000m3 over a four-week period) was monitored by seabed level surveys.  These surveys showed the deposition to be undetectable after a six week period. 

Proposed maintenance dredge

2.4.9 No significant adverse water quality impacts are expected as a result of the proposed maintenance dredging and dredge disposal work.  This is based on the following monitoring observations: - 

1. The proportion of fine silt within the sediments to be dredged from the Inner channel is, and will be, relatively low (baseline descriptions of these sediments presented at Public Inquiry showed that the sediment is predominantly sand with no more than 10% of silt)  

2. The results of the baseline sediment contamination survey carried out prior to the Phase 2 (YA 2002b) additional work showed that, largely as a result of the coarse particle size, the contamination of these sediments was low. No exceedence of Environment Canada Sediment Quality Standards in these sediments was recorded (see Appendix 2).  

3. Subsequently, analyses by CEFAS have also indicated low contamination levels and the maintenance dredge arisings have been approved for beach nourishment work if required (Dr Barber pers. comm.).

4. The results of previous monitoring work for the Mostyn Dock redevelopment have shown that the risks of sediment dispersion from the site of dredging is low and that, because of the relatively coarse grains sizes, sediment resuspension is highly localised. 

Cumulative Impact of consented activities

2.4.10 In view of the results from monitoring work so far undertaken it is evident that no significant water quality impacts have occurred as a result of the Mostyn Dock re-development.  Given these findings, and the highly localised and temporary nature of those effects which were recorded, no cumulative impacts have arisen or are expected to occur as a result of the maintenance dredging proposal.   Water quality monitoring during the initial stages of the maintenance dredging and dredge disposal work will be pursued to check and confirm these conclusions.  

3. Impact Assessment - Ecological effects 

3.1 Introduction

3.1.1 The findings of the physical processes modelling and monitoring work and particularly the results of the 'worst case' low level dispersion model described in Section 2.2 indicate the expected character and spatial extent of the physical impacts arising from the proposed maintenance dredging work.  As the relocated sediments are predicted to be exported along channel in a north-west or south-east direction it has been concluded that the proposed scheme will not have any direct or indirect effect on the coastal/intertidal habitats on the English side of Dee estuary or the Wirral foreshore area.  

3.1.2 Therefore, of the designated sites identified during scoping and listed in Section 1.3, it can be concluded that the following will not be directly or indirectly affected by the maintenance dredging proposal: Red Rocks SSSI, Mersey Narrows and North Wirral Foreshore SSSIs, SPA and Ramsar area.  Similarly, the Inner Marsh Frame SSSI and Shotton Reedbeds SSSI (now included within the Dee estuary SPA/Ramsar area) which lie up upstream and outside the main boundaries of the Dee estuary SSSI are not affected.  This assessment therefore, only reviews possible impacts to the Dee estuary SSSI, SPA, Ramsar and pSAC areas and the Gronant Dunes and Talacre Warren SSSI (which following boundary revisions in December 2000 is included within the Dee estuary SPA/Ramsar/pSAC area).  

3.1.3 This is in line with all previous assessments and monitoring reports for the Mostyn dock redevelopment which, in view of the scale and extent of previous stages in the dock redevelopment have only considered impacts to the Dee estuary and Gronant Dunes SSSIs and associated local and international designations for these sites.  With respect to these international designations it is notable that for the original ES only the SPA and Ramsar designations for the Dee estuary were in place.  Subsequently the boundaries of the SPA/Ramsar area have been revised (to include the Gronant/Talacre SSSI) and this site has been proposed for as a SAC.  The reasons for these designations are reviewed in Section 3.2 and the specific environmental characteristics of the Mostyn Deep are reviewed in Section 3.3.  

3.1.4 Section 3.4 considers the predicted and observed effects on these designated sites of the previous Mostyn dock redevelopment work, the three key variations to this scheme, the effects of the maintenance dredging and dredge disposal work and finally, the cumulative impacts of the whole re-development. 

3.2 Conservation importance of the Dee estuary 

Dee Estuary SSSI

3.2.1 The conservation value of the Dee estuary is nationally recognised through its designation as a Site of Special Scientific Interest (under the Wildlife and Countryside Act 1981 as amended).  This SSSI was originally notified in 1954 and subsequently there have been numerous revisions and extensions to this site.  The most recent revision came in 1998 when the SSSI was renotified (renotification confirmed in 1999).  The Dee estuary SSSI designation recognises the importance of this site for the following: wintering waterfowl, tern species, intertidal mud and sandflats, saltmarsh and transitional habitats, rocky sandstone cliffs of Hilbre Island and Middle Eye, nationally scarce plants and populations of sandhill rustic moth.  

3.2.2 Of the Habitats cited within the SSSI boundaries those at the mouth of the Dee estuary (i.e. closest to the proposed Mostyn Deep disposal site) include an un-vegetated shingle spit at Port of Ayr which is identified as a principle high tide roost.  Embryo dunes occur at the western corner of the Dee but these are noted a being susceptible to erosion from wave action.  Among the nationally scarce plants within the Dee SSSI, Portland spurge and white horehound (in coastal grazing fields) are found at Point of Ayr.  The Red Data Book species, sandhill rustic moth, occurs on shorelines at the mouth of the Dee on both the English and Welsh sides.

Gronant and Talacre Dunes SSSI

3.4.3 The Gronant and Talacre Dunes SSSI has botanical, entomological and ornithological interest.  The two separate systems now represent the only significant remnant of what was once an extensive dune system along the north coast of Wales.  

3.4.4 The dunes support a characteristic flora that is dominated by marram grass (Ammophila arenaria) with couch grass (Elytrigia juncea) and lyme grass (Leymus arenarius) as well as sea holly (Eryngium maritmum), sea sandwort (Honkenya peploides) and pyramidal orchid (Anacamptis pyramidalis).  Also present are the nationally scarce dune fescue (Vulpia fasciculata), Portland spurge (Euphorbia portlandica) and white horehound (Marrubium vulgare).  The dune slacks support a rich flora which includes early marsh orchid (Dactylorhiza incarnata), northern marsh orchid (Dactylorhiza purpurella) southern marsh orchid (Dactylorhiza praetermissa) and the nationally scarce seaside centaury (Centaurium littorale). In addition to the dune systems there are freshwater and brackish marshes which are dominated by common reed (Phragmites australis) and sea club-rush (Bolboschoenus maritimus) respectively.

3.4.5 The invertebrates that are found within the SSSI include nationally scarce species and five Red Data Book species of which the most important are the sandhill rustic moth (Luperina nickerlii gueneei), the sand wasp (Podalonia affinis) and the mining bee (Colletes cunicularius).

3.2.3 The shingle spits support nationally important numbers of little tern (Sterna albifrons) which over-winter at Gronant and cormorant (Phalacrocorax carbo) which roost on the foreshore in summer.  High tide wader and winter gull roosts at Gronant and the foreshore is an important roosting area for migrating terns.

Dee Estuary SPA Interest Features

3.2.4 The waterfowl interest of the Dee is also recognised through its international designation as a Special Protection Area (SPA) under the EC Birds Directive and as a Ramsar site under the Ramsar Convention.  Originally designated as both a SPA and a Ramsar area in 1985, these citations were revised in December 2000 and consulted upon in 2001.  As part of this revision the waterfowl species listings were updated based on five-year mean abundance values covering the period from 1994/95 to 1998/99, and as part of the consultation an extension to the area (to include the Gronant Dunes and Talacre Warren SSSI) was identified. 

3.2.5 The Dee estuary qualifies for SPA/Ramsar status because it regularly supports the following: a breeding colony of vulnerable natterjack toad and over 20,000 waterfowl as well as nationally and internationally important numbers of the following species: - 

Annex 1 Species representing 1% or more of GB population

1. Bar-tailed godwit - 1150 wintering individuals - 2.2% of GB population

2. Common tern - 392 breeding pairs - 3.2% of GB population

3. Little tern - 69 breeding pairs - 2.9% of GB population

4. Sandwich tern - 957 autumn passage individuals - 2.3% of GB population

Non Annex 1 species representing 1% or more of the biogeographical populations

5. Redshank - 8795 passage individuals - 5.9% of Eastern Atlantic 

6. Shelduck - 7725 wintering individuals - 2.6% North-western Europe 

7. Teal - 5251 wintering individuals - 1.3% North-western Europe 

8. Pintail - 5407 wintering individuals - 9.0% North-western Europe 

9. Oystercatcher - 22677 wintering individuals - 2.5% North-western Europe 

10. Grey plover - 1643 wintering individuals - 1.1% Eastern Atlantic 

11. Knot - 12394 wintering individuals - 3.5% NE Can/Iceland/NW Europe

12. Dunlin - 27769 wintering individuals - 2.0% N Siberia/Europe/W Africa 

13. Black-tailed godwit - 1747 wintering individuals - 2.5% Iceland 

14. Curlew - 3899 wintering individuals - 1.1% Europe 

15. Redshank - 5293 wintering individuals – 3.5% of Eastern Atlantic 

Dee Estuary pSAC Interest Features 

3.2.6 The Dee estuary has recently been recommended as a potential Special Area of Conservation (pSAC) under the EC Habitats Directive (nationally implemented through the Conservation (Natural Habitats &C.) Regulations 1994 (as amended)).  The reason for its proposed designation under this legislation is that it contains the following 13 species and habitats of European importance: - 

European Priority Interest

1. Fixed dunes with herbaceous vegetation

European Interest
2. Annual vegetation of drift lines

3. Atlantic Salt Meadows

4. Embryonic Shifting Dunes

5. Humid Dune Slacks

6. River lamprey (Lampetra fluviatilis)

7. Mudflats and sandflats not covered by seawater at low tide

8. Petalwort (Petalophyllum ralfsii)

9. Sea lamprey (Petromyzon marinus)

10. Salicornia and other annuals colonising mud and sand

11. Shifting dunes along the shoreline with Ammophila arenaria
12. Vegetated seacliffs of the Atlantic and Baltic coasts

13. Estuaries

3.2.7 The full citations for the Dee estuary SPA and Ramsar areas and the CCW document which cites the reasons for the site's notification as a pSAC are included as Appendix 1 (along with a map of the boundaries of the Dee estuary SSSI/SPA/Ramsar and pSAC areas).  These boundaries are also illustrated in Figure 7.  

3.3 Baseline Ecological Characteristics

3.3.1 The baseline monitoring for the proposed maintenance dredging project (EA 2002 and SFH in prep) as well as the assessment of fish populations and fisheries interest (AMS 2002a and 2002b) provide a comprehensive description of the environmental conditions in the Mostyn Deep.  From these studies it is evident that there are very strong flows and rapid rates of sediment transport and benthic scouring in this area.  

3.3.2 As a consequence the seabed fauna is, as demonstrated by the baseline benthic survey (SFH in prep), profoundly impoverished.  At eight sites (one sample per site) only one truly benthic species (the errant polychaete worm Nephtys cirrosa) was recorded and in most instances there was only one individual of this species at any site (there was a maximum of only 2 individuals at one site).  One individual Mysid species (a shrimp-like crustacean) species was also recorded at one site.  

3.3.3 The epibenthic trawls taken within the Mostyn Deep and along the Welsh Channel as part of the same study indicated a low density of fish numbers and a limited diversity of species.  From the Mostyn Deep only three individuals of two demersal fish species were retrieved (Dover sole and sand goby).  Brown shrimp (19), hermit crabs (28) and swimming crabs (1) were also at low abundances. This low catch was attributed to the paucity of benthic prey species.  Greater abundances of fish (including Dover sole, plaice, and dab) as well as relatively high numbers of brown shrimp species were recorded in the trawl of the Welsh channel.  

3.3.4 These results provide a good qualitative description of the benthic characteristics of this habitat but it is recognised that this survey presents 'snap-shot' description of the area and that the abundance and diversity of benthic infauna and epifauna will vary spatially and temporally across this area.  In this context it is notable that the Mostyn Deep does contain commercially exploited populations of shrimp and demersal fish species (AMS 2002b).  It is also notable, particularly with respect to this proposal,  that surrounding intertidal habitats of Mostyn bank and the Salisbury Middle support large numbers of infaunal species and these will represent prime feeding grounds for demersal fish in this area.  Both these areas support very good cockle populations and, as a result EAW are considering opening up these banks for commercial exploitation (AMS 2002b).   

3.4 Dee estuary SPA

Impacts from consented and completed dock redevelopment (Phase 1 and 2)

3.4.1 The original ES considered the impacts to birds arising from: the loss of feeding habitat, loss of roost sites and disturbance created by construction and operational activities.  Based on the results of a BTO study (Kirkby 1993) and RSPB monitoring in 1986-87 it was concluded that the Mostyn dock foreshore was 'insignificant' as a waterfowl feeding area and that other habitats in the Dee estuary would provide ample feeding resources to support the low numbers of birds displaced from the Mostyn foreshore.  The ornithological monitoring work at Mostyn conducted as part of the development (including baseline studies conducted after the granting of planning consent and prior to the Phase 1 development) supported these conclusions and showed that the area was of limited value as a feeding site (AERC 1998; YA 1999c).

3.4.2 The results of ornithological monitoring carried out after the Phase 2 development (between December 2001 to February 2002) showed that the loss of 3/4 of this foreshore (8.671ha) resulting from the reclamation was matched by reductions of the same margins in the abundance of key SPA birds species, including oystercatcher, curlew and redshank.  A fourth SPA species (shelduck) left the Mostyn foreshore area entirely following the Phase 2 work.  There were also reduced numbers of turnstone on the Mostyn dock foreshore (formerly a SPA species but removed from the citation following recent revisions).  However, in view of the limited value of the foreshore area prior to construction, the impacts from the loss of feeding habitats were, as predicted, insignificant in the  overall context of the SPA.  

3.4.3 The post-construction ornithological monitoring completed after the Phase 2 also showed that the abundance of oystercatcher across the entire survey area (which included intertidal areas either side of the Port) was considerably higher than for the previous the two winter surveys (including baseline Pre-Phase 1 surveys).  On average, over 3000 individuals were present as compared with 600-700 for the previous surveys (including the baseline study).  All other SPA species in the survey area had also increased in abundance for the 2001/02 survey.  For some species (dunlin, redshank and shelduck) this increase was in the order of 3 to 5 fold compared with the baseline survey.  As the numbers of waterfowl supported by these surrounding habitats was greatly in excess of that which could arise solely from the displacement of waterfowl from the Mostyn Dock foreshore these findings confirm that, as suggested in the ES, the surrounding habitats are more than capable of accommodating the displaced waterfowl.  Furthermore, the increases in waterfowl abundance recorded on the Mostyn Bank and Salisbury Middle areas indicate that the waterfowl populations were not significantly affected by disturbance from vessel movements or dock activities (again confirming ES conclusions).  

3.4.4 The reclamation of the Mostyn Dock foreshore was also predicted to cause a loss of a minor high water roost site for waterfowl on the promontory in front to Warwick International.  However, the ornithological monitoring carried out in the winter months after the Phase 2 development (YA 2002b) indicate that this site has largely retained its value despite the proximity of the new dock and the disturbance created by activities on it.  During the December 2001 to February 2002 surveys (i.e. after Phase 2) the average abundance of oystercatcher at this roost site was similar to that recorded under baseline conditions.  Other species were also present at equivalent abundance levels although there has been a shift in the species composition of the site.  Curlew and shelduck were present here at moderate abundance levels under baseline conditions but these have emigrated from the area (possibly to alternative sites on the Mostyn Bank).  These species are known to be relatively sensitive to disturbance.  By contrast, redshank and dunlin were recorded here at increased levels of abundance following the Phase 2 development.  This possibly reflects the greater tolerance of these species to disturbance.  

3.4.5 The original ES established that the area was of limited value to breeding birds and no significant impacts to breeding populations were predicted as a result.  This has also been confirmed through monitoring.  

Impacts from consented and completed development variations

3.4.6 The impacts to SPA interest features from the three scheme revisions are as follows: - 

1. Outer Channel Deepening: - The ES for the outer channel dredging considered the potential impacts to waterfowl along the adjacent coastline and within the Gronant/Talacre SSSI.  Particular emphasis was placed on reviewing the impacts to the little tern (Annex 1 and SPA-listed species) colony on the shingle spit at Gronant.  Potential sources of impact included disturbance from either the dredging (during spring summer months) and/or vessel navigation (year round) as well as from loss (through sediment deposition) of the Gronant shingle spit or changes to wave height.  No impacts were predicted based on previous studies, HR Wallingford hydrodynamic modelling work and RSPB consultations.  This has been confirmed by observations from RSPB wardens on site who have found no indication that shipping movements have affected the bird populations of the Gronant Dunes and Talacre Warren SSSI (Colin Wells RSPB pers comm.).  

2. Flushing Lagoon /NAABSA berth infill: - The flushing lagoon was historically a high water roost site for redshank and this work has resulted in the loss of this roost.  The ES for the re-development recorded the peak counts of redshank in this lagoon as ranging from 110 to 900 (AERC 1994) and the post-Phase 1 ornithological surveys (1998/99 showed it supported a maximum of 180 individuals and an average of 91 (YA 1999c).  In late summer and autumn however (i.e. during the passage period) redshank numbers are typically much higher, and in autumn 2001 across the Mostyn Dock area as a whole (WeBS count section W3), an autumnal peak abundance of 1350 redshank was observed (which represents 15% of the SPA population).  This was much higher than previous years (an average of 210 was recorded for the 1995 to 1999 period).  During the autumn of 2001 an un-quantified proportion of these redshank were roosting on the Warwick promontory while the majority were located on the Warwick Bay foreshore (G. Stamp RSPB pers. comm.).  It is possible that the populations displaced from the flushing lagoon contributed to the atypically high numbers of redshank recorded during this autumn period.  Such a cause and effects relationship cannot be confirmed but the elevated numbers of redshank recorded last winter do indicate that the foreshore areas adjacent to the former flushing lagoon can support elevated numbers of roosting redshank.   Other sites in the Outer Dee can also support the displaced redshank populations and over the course of the winter period 2001/02 it became evident from the RSPB surveys and on-site observations (G. Stamp pers comm.) that the numbers of redshank at the Point of Ayr Colliery Flushing Lagoon (which lies within the Ffynnongroyw North Count Section) have exhibited a net increase.  This site could therefore be accommodating displaced redshank.  These results indicate that there has been no significant indirect effect upon the SPA from the removal of this roost site as other sites in the estuary can support this displaced population.

3. Inner Channel Capital Dredge and dredge disposal in Mostyn Deep: - To avoid disturbance to waterfowl species the planning consent conditions for the Mostyn Dock development (Ref. PP013-98-005) required that no capital dredging works are undertaken during December, January or February.  This condition was adhered to for the increased Inner channel dredging and dredge disposal work and therefore no impacts to over-wintering waterfowl species occurred.  From the results of ornithological monitoring and site observations conducted after completion of the Inner channel, it is also notable that no impacts to over-wintering waterfowl were observed as a results of vessel movements through the Inner channel (similarly there was  lack of impacts from navigation the Outer channel as described above).  

Proposed maintenance dredge

3.4.7 Based on the evidence from previous studies there is no indication that the extended period of dredging and dredge disposal activity required for this revised scheme will cause any significant disturbance to waterfowl species and certainly no additional impact, beyond those understood prior to receipt of planning consent is expected.  Furthermore, as there is no expectation that the extent or quality of intertidal habitat within the Dee estuary will be affected by the proposal, no indirect effects to waterfowl is predicted from the loss of feeding habitat.  

Cumulative Impact

3.4.8 The reclamation of intertidal area following the foreshore reclamation and the infilling of the lagoon has lead to a redistribution of a small number of feeding birds and some species that formerly roosted on Warwick promontory and in the Flushing lagoon.  However, the evidence of surveys undertaken during the 2001-02 winter period and RSPB annual monitoring studies indicate that the surrounding habitats and lagoon features at the Point of Ayr appear to be more than capable of accommodating these displaced waterfowl.  In addition, the roost on the Warwick International promontory has retained much of its ornithological value, despite the proximity of the new quay, contrary to the conclusions of the original ES. 

3.5 Dee estuary pSAC 

Impacts from consented and completed dock redevelopment (Phase 1 and 2)

3.5.1 The Dee estuary was not proposed for SAC status at the time of Public Inquiry and therefore the impacts to pSAC interest features were not directly addressed.   However, the indirect effects on SPA species from the reclamation of 21.5 acres (8.71ha) of the foreshore (14 acres (5.67ha) was intertidal mudflat) was considered.  The reclaimed area is now no longer within the Dee SSSI following recent boundary revisions and, as detailed in Section 2.3 no indirect impacts to intertidal habitats (beyond those consented) have been observed following completion of the Phase 2 development.  

Impacts from consented and completed development variations

3.5.2 The impacts to pSAC interest features from the three scheme revisions are as follows: -

1. Outer Channel Deepening: - The ES for this proposal considered the impacts to the Gronant/Talacre Dunes system using hydrodynamic modelling work by HR Wallingford to predict the effects of the dredging on the local wave and sediment transport regime.  The effects of the dredging on both dune systems were predicted to be neutral.  Consequently, no impacts on the species of plants and animals which depend upon the dunes (e.g. the sandhill rustic moth) were predicted.  As presented in Section 2.3 the results of the initial interpretations of monitoring (up to the end of 2001) confirm no indications of significant adverse impact and show that physical process behaviour is in general accord with study predictions (SMP 2001c).  

2. Flushing Lagoon /NAABSA berth infilling: - These reclaimed areas lie outside the SSSI/SPA/Ramsar therefore there are no direct impacts to pSAC interest features.  However, as presented in Section 2.3, this reclamation and the accompanying cessation of vessel navigation though the Mostyn Gutter (former high water entrance to the NAABSA berth), has resulted in an indirect effect in the pSAC because the Mostyn Gutter channel is now infilling naturally.  This will have the beneficial effect of increasing the intertidal area of Mostyn Bank.  The reclamation has also had a beneficial water quality impact because it has prevented any future export of historically deposited contaminants from the silts deposited within these areas.  

3. Inner Channel Capital Dredge and dredge disposal in Mostyn Deep: - The AA for this proposal concluded that there would be no net loss of sediments from the Dee estuary system and therefore no indirect impacts to pSAC-cited habitats.  As described in Section 2.3 changes in bank arrangement did take place during the initial stages of the disposal work when  the arisings were discharged via a pipeline.  This situation was rectified by changing to a bottom dumping approach and extracting sand from the shoal that had formed.  Subsequent monitoring showed that these accumulated sediments were rapidly dispersed and that as predicted there was no net alteration to the intertidal resource (YA 2002b, SMP 2002a).  There was also no impact on coastal habitats at any stage during this disposal process and therefore, no impacts on pSAC-cited coastal dune and saltmarsh habitats occurred.  

Proposed maintenance dredge

3.5.3 The review of physical processes shows that the proposed maintenance dredging and dredge disposal work will not significantly affect intertidal habitats.  Therefore there is no indication that pSAC saltmarsh, vegetation communities, sea cliffs dune habitats and associated species such a petalwort and Salicornia will be affected by this proposal.  This is further illustrated in Figure 8 which shows the area that will be directly and indirectly affected by this dredging work compared against the distribution of saltmarsh habitats in the Dee (provided following a large-scale CCW-commissioned National Vegetation Classification (NVC) survey (Dargie 2000)).  The direction of sediment transport for the Mostyn Deep disposal area is NW and SE along the major channels and is directed away from the key coastal areas which support important dune/saltmarsh habitats.  Furthermore, the proposal will not cause any alteration of the current erosion/deposition cycles in the Dee which are promoting saltmarsh development in some areas but accelerating loss in others.   

3.5.4 The impacts on pSAC-cited fish species (River lamprey Lampetra fluviatilis and Sea lamprey Petromyzon marinus) have been the subject of a separate specialist assessment (AMS 2002b).  This detailed study concluded that these species would not be affected as any incidents of turbidity would be short lived and localised and the scheme does not interact with known spawning habitats.  For the same reasons no significant impacts upon the migration of salmonids was predicted.   

Cumulative Impact of consented activities 

3.5.5 As detailed in Section 2.3 the previous phases of the Mostyn Dock re-development have not resulted in detectable physical process impacts beyond those consented.  Similarly and no such impacts are predicted for the ongoing maintenance work.  Therefore, there is no change in the quality and extent of pSAC habitats or any indication that fish species have been or will be affected.  

3.5.6 No in-combination effects have been observed from the combined deepening of the Inner and Outer channels and ongoing monitoring will be used to check and confirm these conclusions.  

3.6 Dee estuary SSSI features and subtidal habitats 

3.6.1 In view of all the information presented previously, no significant adverse impacts to SSSI features are expected as a result of this proposal because there will be no net reduction in extent or quality of intertidal sandbanks, mudflats, saltmarsh and other coastal features.  The localised nature of any impacts arising from elevated turbidity levels in Mostyn Deep (an area already subject to very high suspended sediment load) will mean that the epiflora and fauna of hard rock substrata (e.g. at Hilbre Island) will be not be affected. 

3.6.2 It is additionally worth mentioning the potential direct and indirect impacts to subtidal sandbanks, an Annex 1 habitat under the Habitats Directive but not a feature listed in the pSAC recommendation document and not noted in the SSI citation).  Disposal of dredge arisings will cause a blanketing of the existing sediments at the discharge location.  This in turn must result in detrimental impact to subtidal invertebrate populations at this location.  However, the existing invertebrate populations at the site of disposal are highly impoverished because of the inherently mobile and coarse nature of the surficial sands in this area.  As the ecological value of this habitat is already low, any short-term impacts to the invertebrate assemblages that are present will be negligible in the context of the wider SSSI.  Furthermore, given the typically opportunistic nature of those species which are recorded in such habitats, and the compatibility between the sediments now present and those which will be deposited, a rapid recovery and return to existing conditions can be expected.  

4. Impact Assessment - Other Effects

4.1 Introduction

4.1.1 Of the 11 potential impacts presented in the EAW scoping table (see Table 1) the following have been addressed in previous sections of this report: surface water hydrology and channel morphology, surface water quality, geology (coastal erosion), aquatic ecology and terrestrial ecology.  The remaining six issues: landscape, local air quality, amenity, nuisance and architectural and archaeological heritage are reviewed below.  

4.1.2 These issues are considered to be of relatively low importance in the context of this assessment as in all cases the assessments for previously consented activities have indicated that they will have little or no significance.  Therefore, in this section, the specific effects of each previous scheme variation and consented activity are not presented (as has been done in earlier sections).  Instead, a brief summary of the general effects of all previously consented activities and of the proposed maintenance dredging/disposal project is presented. 

4.2 Landscape

Previous Consented Activities

4.2.1 The ES for the dock re-development (AERC 1994) concluded that there would be no significant landscape impact and the only consented scheme variation which could have contributed to a permanent landscape or visual impact was the infilling of the flushing lagoon and the NAABSA berth.  However, given the scale and location (within the curtilage of existing Port boundaries) of these infilled areas no significant visual/landscape effect was observed.  No temporary visual impacts from silt plumes were recorded during previous dredging operations.  No pipelines or other temporary installations are proposed so only vessels will be visible 

Maintenance Dredging

4.2.2 As discussed in Section 1, the maintenance dredge and dredge disposal scheme will not affect channel morphology and will not result in  a re-contouring of sand banks and intertidal features.  This is because the sediments relocated from the Inner and Outer channels to the Mostyn Deep represent a minor fraction of the natural tide-induced sedimentary flux within the estuary (i.e. a maximum of 400,000m3 of sediment will be moved by this scheme annually alongside around 5 million m3 naturally moved in and out of the estuary over the same period).  Therefore, these relocated sediments will integrate into the natural existing sedimentary pathways.  As also established in previous sections no significant visible plume of sediments has been observed from previous dredging operations and none are expected as a result of the dredging or the disposal.  There will be no visual impacts from de-watering mounds as none will be required for this proposal.  

4.2.3 The only other visual effect of this proposal is that the dredging vessel will temporarily be in place for longer than previously consented.  This has not previously been cited as a potential visual impact for previous assessments and, as the dredger will only work along a route that is already well already used by shipping vessels, no discernible impact is predicted.  

4.3 Local Air Quality

4.3.1 The ES for the dock re-development (AERC 1994) concluded that there would be no significant impact from dust dispersion during the construction or operation of the Port.  Indeed net benefits in terms of reduced road use and reduced air quality impacts were predicted (in accordance with UK Sustainability Strategy, PPG4 and PPG13) because the development as a whole meant that goods did not need to be transported by land to Stranraer for export but could be re-routed to Mostyn.  

4.3.2 The proposed maintenance dredging work will not result in any additional impacts to the local air quality as all activities will take place offshore and no significant air-borne dispersion of sediments is expected and none has been observed during previous operations. 

4.4 Amenity 

4.4.1 No amenity impacts were identified or observed for previous consented activities and no significant impacts are identified from the maintenance dredge proposal.  This is because no impacts to the physical and environmental conditions of coastal habitats are predicted from the maintenance dredging and therefore no impacts to shoreline amenity activities will occur.  In addition, no visual, noise, odour or dust impacts are expected (see relevant sections of this report) and there will be no need for closure of roads/footpaths etc. 

4.5 Nuisance 

4.5.1 The original ES for the Dock development reviewed and modelled the noise impacts arising from the construction and operation of the new dock.  No significant impacts were identified from this or other consented activities and benefits from reduced inland road use were identified (see Section 4.3).  

4.5.2 The proposed maintenance dredging work will not result in elevated noise or odour problems.  For instance no significant increase in road traffic is expected as all activities will be ship-based.

4.6 Architectural and archaeological heritage

4.6.1 There were no architectural and archaeological important features that could have been affected by previously consented activities and none could be affected by the proposed maintenance dredging work.  There are no recovered archaeological features in the Mostyn Deep area which has been regularly surveyed by the Admiralty over  the last 150 years as a navigable section of waterway.

4.7 Socio-economic

Previous Consented Activities

4.7.1 The commercial development of the Port of Mostyn has met the predictions that were presented at the Public Inquiry for the original Planning application.  However, since the Public Inquiry a number of commercial opportunities have arisen that were not previously foreseen (e.g. manufacture and export of wings for the new Airbus A380 aircraft at Broughton), while other commercially detrimental impacts have occurred (e.g. downturn in production at Corus, Shotton).  In summary the following key developments have taken place in the 8 year period following the Public Inquiry:

· Ship size has, as predicted, increased.  Conventional European trade ships (Rhine Traders) are now typically between 3,000-5,000 DWT with drafts of between 4.5m and 5.5m.  These ships could only have used the NAABSA Dock on the very highest of Spring Tides.  This would have been unacceptable to port users and trade would have been lost to the port and the region.  Ships of up to 5,000 DWT can now be accommodated at the new Riverside Berths at all tidal states.

· In November 2001, a new twice daily freight ferry service to Dublin commenced.  This is entirely in line with the forecast of commercial activities presented at Public Inquiry.  The service is operated by one new purpose-built ship and one older ship.  The channel parameters and port infrastructure have been designed to the requirements of the new vessel, which is expected to have an operating life of about 15 years.

· The new P&O ferry service has created 58 new jobs at Mostyn.  A further 18 jobs have been created by Gwynedd Shipping Limited, a major user of the ferry service.  Additional jobs in transport services will be created as the old Dock site is redeveloped.

· Using the new Riverside Berth, the Port plans to create a Wing Export Terminal at Mostyn in order to export the Broughton built wings to France.  Due to their size it is not feasible to transport the wings between Broughton and Mostyn other than by barge.  Through being able to meet the requirements of Airbus, Mostyn’s port facilities are contributing to the success of the European Airbus project which is creating 1,600 new highly skilled jobs at Broughton.  This will have a very positive impact on the region’s economy.

· An opportunity to secure the offshore supply base business was lost due to delays resulting from the “calling in” of the planning application.  Forcing the offshore operator to find facilities elsewhere.  

Maintenance Dredging

4.7.2 The socio-economic rationale for the maintenance dredging is presented in Section 1.5.  In summary, the maintenance of a navigable channel (as consented at Public Inquiry) is essential for the Port to meet its existing commercial responsibilities.  Without a navigable channel the economic gains detailed above (including jobs created) would be compromised resulting in profound negative impacts for local, regional and national businesses.  

4.7.3 No impacts to cockle fishery will arise as there will be no changes to the morphology and/or sedimentology of coastal habitats (especially Mostyn Bank).  For the same reason, there will be no impacts in terms of elevated flooding risk to coastal communities.  

5. Conclusions and recommendations

5.1 Summary and review of key scoping issues
1) Offshore channel dredging and offshore dredge spoil disposal

5.1.1 It is proposed that the dredge arisings from both the Inner and Outer channel deepening work will also be deposited within the Mostyn Deep.  The total volumes deposited in Mostyn Deep will therefore range between 140,000m3 and 400,000m3.  

5.1.2 The work will not alter the conclusions of the ES for the Outer Dredge proposal in which it was determined that there was no hydrodynamic link between the Inner and Outer channels (and therefore no in-combination effects for the two proposals). 

5.1.3 The revised maintenance dredging and dredge disposal programme will similarly not result in any change to the sedimentary movements and/or near shore wave climate along the North Wales coast.  Therefore, the conclusions of the Outer channel ES which identified no significant impact to the Gronant/Talacre SSSI (now SPA and pSAC), remain unchanged.  

5.1.4 Only maintenance dredge arisings from the eastern section of the Outer channel will be deposited within the Mostyn Deep.  No material has as yet been extracted from the western section but any arisings, from either capital or maintenance dredging work that is carried out here will be deposited  (under existing FEPA licence) offshore at Site Y.  

2) Impact of constraining channel mobility on evolution of the estuary and sand banks

5.1.5 The inshore channel was dredged to coalesce two separate natural channels - these natural channels exhibited limited natural movement.  The dredge channel is not artificially constrained and similar minimal movement will be accommodated in the maintained regime.  

3) Influence of the disposal options on the geomorphology of the estuary and adjacent coast

5.1.6 As a result of the maintenance dredging no detectable impact on the morphology of the estuary and adjacent English and Welsh coasts is expected.  This is because the volume of sediment that will be dredged and relocated to the Mostyn Deep as part of this proposal will be negligible in the context of the major tide-driven sedimentary movements that are naturally experienced.  The maximum volume deposited per year will be 400,000m3 which can be compared against an estimated annual exchange of 5 million m3 of sediment between the estuary and the open sea and an annual ingress of around 2 million m3 of sediments into the estuary from Liverpool Bay.  Furthermore, the energy within the channels is sufficient to disperse the sediments and integrate them into the natural circulatory system of the Dee estuary. 

4) Features of interest within the pSAC/SPA/Ramsar and SSSI including geological features 

5.1.7 As described above there will be no detectable physical impacts arising from the proposed maintenance dredging and dredge disposal scheme.  Therefore no impact to Natura 2000 or SSSI interest features are predicted.  No impacts to geological features within the coastal zone or elsewhere are predicted  

5) Any impact on the dispersion of discharges into the estuary as a result of channel changes.

5.1.8 The only discharge which could be affected by the maintenance dredging proposal is the outfall from the Warwick International.  This outfall discharges at the Warwick Promontory upstream from the Mostyn Quay.  At present this outfall rapidly disperses due to the strong currents in this area (5 knots on a mean spring tide).  This has been demonstrated by the results of surveys undertaken by Warwick International as part of their IPPC authorisation for this discharge.  These have shown that the effluent from this outfall becomes undetectable (based on temperature readings) within 1m of the end-pipe discharge (D. Andrew EAW pers comm.).  The deepened Inner channel will promote greater volumes of water in and out and, in so doing, will increase rather than reduce the rate of discharge dispersion.  

5.1.9 There is also a Welsh Water sewage outfall pipe which extends at right angles to the beach in front of Prestatyn golf course.  The ES for the Outer channel concluded that neither the proposed dredging works nor vessel navigation would affect this pipeline.  This has been confirmed following the capital dredge and the subsequent operation of the channel.  The proposed maintenance dredging and disposal work will not affect this pipeline because it will not indirectly alter the hydrodynamic regime in the Outer Channel area (as discussed above). 

6) Ancillary activities such as the impacts of pipeline constructed for dredge spoil disposal

5.1.10 A pipeline will not be needed for the proposed dredge spoil disposal work as all sediment deposition will be by the bottom dumping approach.  A pipeline will only be needed in the event that the maintenance dredge arisings are utilised for a beach nourishment programme.  In such a case a temporary pipeline will be used to transport sediments to the top of the shore.  An AA for this proposal (see response to Point 9) would need to address the potential impacts of such a pipeline instatement but it is notable that a permanent gas pipeline has been constructed by BHP in the same area and that the monitoring following this work showed that the beach profile was restored to its baseline conditions within a few weeks (BHP annual monitoring reports 1997 to 2001).  

7) The extent to which the development contributes t or takes away from BAP targets

5.1.11 As no direct or indirect impacts to the coastal zone are predicted as a result of the maintenance dredging proposal, and as there will be no net loss of sediments from the Dee estuary system, the Habitat Action Plan targets for the following key habitats will not be compromised dunes, coastal saltmarsh, mudflats, reedbeds.  The only habitat that will be directly affected by this proposal are the sublittoral sands.  The target for this habitat is to protect the extent and quality of representative sublittoral sand and gravel habitats.  This target will not be compromised by this proposal because any impacts to this habitat will only be temporary and rapid sediment dispersion and restoration of the 'opportunistic' benthic fauna is expected.  Therefore, the extent and quality of subtidal habitats will not be altered by this proposal.  

8) Value of estuary as a designated Bass nursery area.

5.1.12 The dredging and disposal operation are located outside the boundaries of the designated bass nursery area and the results of the detailed fisheries assessment (AMS 2002b) indicate that the proposed work will have no discernible effect on this nursery site. 

9) The effect of beach nourishment as an alternative use.

5.1.13 It is understood that Flintshire County Council is considering using the dredge arisings from the Inner channel maintenance dredging work to provide materials for a beach nourishment project along the Gronant Dunes Talacre Warren foreshore.  Specific details about this scheme have not been obtained for this assessment, as this is not formally an extant plan or project.  However, it is known that CEFAS have approved the quality of the sediments for use on this project and a FEPA licence has been obtained (Dr Barber pers. comm.).  

5.1.14 Given the scale of this proposal and the sensitivity of the habitats along this stretch of the coastline it is probable that this proposal will be judged as 'likely to have a significant effect' on the SPA, Ramsar and pSAC site.  Therefore, an AA will probably be produced to separately address the ecological impacts of this proposal (unless it could be agreed that this action was “Directly connected with or necessary for the [conservation] management of the site”.  Such an assessment would need to consider issues such as: the potential effects of the scheme upon the natural supply (by aeolian transport) of dune sands; the compatibility of the sediment grain sizes within the dredge arisings with that of the dune systems and the potential for burial and loss of important shingle habitat.  Detailed modelling of the sedimentary and hydrodynamic processes along the Gronant/Talacre coastline (akin to that undertaken for the EIA of the Outer channel dredging proposal) to predict the physical and ecological consequences of this proposal may be useful for such an assessment.  

5.2 Conclusion and Operational/Monitoring Requirements

5.2.1 On the basis of the detailed information collected and reviewed for this assessment it can be concluded that (if the mitigation measures detailed below are pursued) the maintenance dredge and dredge disposal project will not have significant ecological effects on the interest features of the Dee estuary European Marine Site.  Based on the YA impact significance sale identified in Section 1.7 this proposal is judged to have Minor Impact: 'a measurable change that does not affect the conservation objectives for a designated area in any way' because of the temporary and localised nature the impacts arising.   The temporary nature of these impacts and the overall conclusions of this assessment will however need to be rigorously tested against detailed monitoring.  The specifications for this monitoring work are presented below and are summarised below.  

5.2.2 Cumulatively, the entire Mostyn Dock development scheme is also identified as a Minor Impacts because of the generally low level of impacts originally predicted (hence Planning consent being issued without the need for mitigation) and the fact that the effects identified during monitoring (especially those to waterfowl species) were more benign than originally predicted.  Therefore, the favourable conditions of Natura 2000 features have not been adversely affected by this proposal.  No in-combinations impacts are expected from the other key extant plan- transportation of wings from Broughton.  

5.3 Mostyn Deep Disposal Conditions:

1. Area to be limited to that shown on the attached plan.

2. Material for deposition to be inert naturally occurring within the estuary and its approaches and with particle-sizes between 500μm and 90μm for the D10 to D90  range of a representative distribution.

3. Volume of material to be deposited to be limited to 400,000m3 over any twelve month period.

4. Areas of residual accumulations of material of 1.50m or above to be removed from the deposition area until the residual material is redistributed elsewhere in the estuary down to 0.75m or less. 

5. Liaison between Port and fisheries organisations regarding timetabling of planned maintenance dredging proposed to minimise any adverse effects for fisheries interests (AMS 2002b).

6. No maintenance dredging or dredge disposal work is carried out during December, January or February (as per planning consent conditions for Mostyn Dock development).

7. Monitoring and reporting to be carried out as discussed above.

5.3.1 The rationale for the above conditions may be summarised as follows –

1. To provide a control on the disposal activity

2. To limit the material deposited to natural estuary sand-sized sediment.

3. To avoid area overloading using a factor of safety of 2 against prediction from study results.

4. To allow natural process redistribution of sediments without initiating secondary effects on estuary morphology.

5. To confirm or modify study results and allow frequent review of consent arrangements to safeguard estuary integrity.

6. To ensure that there is no impact to waterfowl from disturbance caused by the dredging activities it is recommended that

5.4 Monitoring

5.4.1 The following monitoring system is considered appropriate  -

1. Sea-bed level surveys of the whole disposal area before any disposal campaign, immediately after campaign completion and thereafter at three monthly intervals until the next campaign. Survey coverage and accuracy to discriminate 0.5m incremental bed level changes over the area and to provide difference plots between successive surveys with determination of volumes of residual deposition and volumes of material that have been redistributed elsewhere in the estuary

2. Sea-bed samples from fixed locations (8nr.) in the disposal area for particle-size analysis and invertebrate survey together with a trawl to determine fish species present  -  before any disposal campaign. Sea-bed samples also to be taken of material to be dredged for particle-size analysis (number to be agreed subject to dredge volume).  

3. Annual Summer season hydrographic survey of 3nr. estuary transects  -Ffynnongroyw to Little Eye; Mostyn Breakwater to Cubbins Green (Caldy); Maes Pennant to Thurstaston Slipway.  

5.4.2 With calculations of channel hydraulic radii and available cross-sectional areas between reference tidal contours. This monitoring is primarily directed at assessing the ongoing adjustments of the estuary to ensure the basis for the disposal assessment remains valid.

5.4.3 The above monitoring results together with the dates, times, locations (source and deposition) and load volumes for each dredge campaign to be reported every twelve months to the Authorities nominated under the relevant consent. Monitoring to be reviewed against results and modified as appropriate in consultation with and agreement of the consenting Authorities. It will also be relevant to report on behaviour of the offshore and inshore navigation channels to Mostyn in the same report using the regular surveys required of these channels by the Navigation Authority.
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